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two species o f  D eer— C ariacus paludosus , frequen ting  th e  open 
m a rsh y  spots, and  Cariacus sim plicicornis, in h ab it in g  th e  woods; and 
two Peccaries (D ico ty le s  torqua tus  and  D . la b ia tu s). O f  Carnivora, 
th e  J a g u a r  was th e  m ost frequen tly  seen ; th e  P u m a  be ing  equally 
ab u n d a n t  b u t  less conspicuous, owing to its in h ab it in g  th e  open 
cam po. I n  th e  w aters o f  th e  river near th e  m o u th  au O t te r  
( L u tra  p aranensis)  was abundan t .

A s  th e  expedition proceeded farther  up  th e  P ilcom ayo , the  
channel becam e narrow er, and  a g rea t fall in th e  level o f  th e  water 
ta k in g  place, progress becam e m u c h  obstructed . Still, however, the  
4 Bolivia ’ s trugg led  to ge t onw ard, bu t eventually  came to a full 
s to p  ab o u t  3 0 0  miles from th e  m ou th  o f  th e  river, in th e  m id s t  o f  a 
p a rch ed  and  sa lt-sa tu ra ted  co u n try ,  consisting a lm ost entirely  of 
open  cam po, in w hich  anim al and  vegetable life o f  all k inds  was 
m a rk e d  by ex trem e poverty  an d  lack  o f  variety. T h e  g rea te r  p a r t  of 
t h e  men he re  deserted , th e  leader an d  the  doctor b o th  died ; and  th e  
rem ainder,  num bering  nine in all, afte r a deten tion  o f  over four 
m on ths ,  were u ltim ate ly  rescued bv a military search -par ty  sen t  ou t 
by the  A rgen tine  G overnm ent.  M r .  K e r r  was com pelled to leave 
th e  s team er 4 Bolivia ’ in  th e  P ilcom ayo, and  w ith  i t  t h e  grea ter  
p a r t  o f  h is  collections. T h e  m ore portab le  po r t io n s— th e  bird-sk ins 
a n d  th e  p la n ts —were b ro u g h t  off on m ule-back. T h e  b ird s  have 
been w orked  ou t,  and  an accoun t o f  them  h a s  been  pub lished  in the  
* Ib is  ’ for J a n u a ry  1 8 9 2 ;  w hile  th e  Botanical collections are being 
investigated a t  Kew.

In i l lus tra tion  o f  h is  rem a rk s ,  M r .  K e rr  exh ib ited  a series of 
14 views taken  from  h is  own negatives, represen ting  th e  progress 
o f  th e  expedition , and th e  life o f  th e  d is tr ic t traversed  by it.

T h e  following p ape rs  were read  :—

1. A C on trib u tio n  to  th e  C lassification o f  O phiuroids, with 
D escrip tions o f som e new  and little -k n o w n  F orm s. By 
F . J e f f r e y  B e l l , M .À ., Sec. R .M .S .

[Received February 15, 1892.]

(P la te s  X I .  & X I I . )

1. The Calycinal Plates of a young Opkiuroid, p. 175.
2. The Classification of Ophiuroids, p. 176.
3. Account of Ophioteresis elegans, g. et sp. n., p. 178.
4. The Subdivisions of Ophiuroids, p. 179.
5. The Relation of Ophioteresis to Fossil Forms, p. 182
6. The Radial Shields of Ophiomaza obscura, p. 182.
7. Ophiobyrsa hystricis, p. 183.

1. T h e  C a l y c i n a l  P l a t e s  o f  a  y o u n g  O p h i u r i d .

A m ong  th e  valuable  collections recently  m ade by M essrs .  J .  J .  
W alker ,  R .N . ,  an d  P . W .  B asse tt -S m ith ,  R .N . ,  of H .M .S .4 P e n g u in ’ 1,

1 Forwarded to the British Museum through the Hydrographer.
13* '
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on  th e  n o r th -w e s t  coast o f  A ustralia , a re  a  n u m b e r  o f  young  
E ch iuoderm s ; in  m a n y  cases it is n o t  possible to  assign th e m  a 
definite specific place, b u t  to th e  m orphologist they  will offer ch a rm s  
less p a te n t  to  th e  sy s tem a tise

A m o n g  th e m  th e re  is an O ph iu r id  w hich is rem arkab le  fo r  the  
la rge size o f  w h a t  are now generally  regarded  as the  p la tes  o f  the  
calycinal area, and  w hich  m y  lam en ted  friend P .  H e rb e r t  C arpen te r  
in  his valuable  essay 1 called respectively centro-dorsal,  under-basals, 
a n d  radiais. T h ese  p la tes  are so well m a rk e d  th a t  i t  is qu ite  im ­
possible for th e  m ost sceptical to regard  th e m  as a n y th in g  else th a n  
th e  com ponents  o f  a vestigial calyx, an d  I  th in k  the ir  relations to 
th e  res t o f  th e  o rgan ism  are  perhaps  b e t te r  shown in th e  draw ing 
given herew ith  th a n  in  any  previously published figure o f  an  O p h iu r id  
(P la te  X I .  figs. 6, 7).

I t  is  certa in  t h a t  th e  specim en is the  you n g  o f  a species o f  P ectinura  
o r  o f  some fo rm  closely allied to th a t  genus.

2 .  C l a s s i f i c a t i o n  o f  O p h i u r o i d s .

Since th e  year 1867, w hen  D r .  L j u n g m a n 2 published  h is  still 
valuable classification, no serious a t tem p t has  been  m ade to  classify 
th e  O phiu ro idea , and  i t  is possible th a t  som e d oub ts  rem ain as to  the  
relations o f  th e  genera  th a t  compose th a t  class ; th e  ques tion  w hether 
th e  s im ple-arm ed  O phioderm a  o r  th e  m u c h -b ra u ch ed  A strophyton  
has  th e  m ore  archa ic  charac te rs  is one w hich  system atis ts  have 
n e i th e r  asked n o r  answered. T h e  m a jo r i ty  o f  n a tu ra lis ts  would 
probably confess th a t  the ir  im pression was th a t  th e  m any-branched  
forms h ad  succeeded those  w ith  sim ple a rm s .

A t  any  r a te  all are agreed th a t  there  are two equivalen t o rders  or 
groups— th e  Ophiurae and  th e  E u ry a læ  o f  Jo h an n es  M ülle r ,  the  
O p h iu r id æ  an d  A strophytidae o f  T heodore  L y m an  ; if these  two 
groups a re  really sharp ly  separa ted  from  one an o th e r ,  i t  will follow 
th a t  we m u s t  look upon  one as derived from  th e  o th e r  and  now 
separa ted  from  i t  b y  th e  d isappearance o f  th e  connecting-links, or 
we m u s t  suppose th a t  they  h ad  long ago  a com m on ancesto r  and  
h ave  since been evolved along distinct lines ; th e  la t te r  is th e  view- 
adop ted  by  P ro f .  H aecke l in h is  4 Generelle M orpholog ie .’

M r .  L y m an ,  th o u g h  re ta in in g  th e  bifid division o f  th e  class, 
recognizes th e  resem blance o f  some o f  th e  O p h iu r id æ  to th e  A s tro ­
phytidae, for h is  44 g ro u p  i i i . ”  is called 44 A stro p h y to n - l ik e  O p h i-  
u rans .”  O n e  s tr ik ing  poin t in which ¡sigsbeia and  H em ieurya le , for 
exam ple, tw o m em bers  o f  th e  group, resem ble A s tr o p h y to n  is  the  
pow er o f  rolling th e i r  a rm s .  A nd  the  function  has  a corresponding  
sim ilarity  o f  s tru c tu re .  In  m ost b r i t t le -s ta rs  th e  44 several ossicles 
o f  th e  a rm  h ave  a certa in  pow er o f  m ovem ent on  one ano ther ,  bu t 
th is  is l im ited  by th e  developm ent o f  processes an d  p its  analogous 
to  th e  zygosphenes an d  z y g a n t r a o f  th e  O ph id ian  vertebræ . I n  such

1 Quart. Journ. Micr. Sei. xxiv. (1884) pp. 1-23.
2 Öfv. Vet.-Atad. Förhandl. xxiii. (1867) p. 303.
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O phiuro ids ,  however, as are, like A stroschem a , capab le  o f  tw isting 
or tw in ing  the ir  a rm s  ro u n d  a  s tra ig h t  G orgonian, th e  sadd le-shaped  
faces are  well developed, b u t  th e  lim iting p i ts  an d  processes are 
ab sen t  ”  l.  T h e  fo rm er p lan  o f  s tru c tu re  m ay be spoken  o f  as 
zygospondyline and  th e  la t te r  as strep tospondyline  ; the re  can  be no 
d o u b t th a t  th e  la t te r  is th e  simpler, and  the re  is m u c h  evidence 
to  su p p o r t  th e  view th a t  th is  simplicity is a rchaic  and  no t second­
a r i ly  acquired. F o r  example, no A strophy tid ,  all o f  w hich exh ib it  
th e  s trep tospondy line  type, has  th e  investitu re  o f  th e  cen tra l a rm -  
ossicles differentiated into upper ,  lower, a n d  side arm -p la te s  ; the  
m adreporites  are  inconstan t in n u m b e r  and  position, an d  pedicellariæ, 
never know n am ong  O p h iu r id a ,  m ay  be present.

I f  th e  possession o f  s trep tospondyline  ossicles is an  archaic  
cha rac te r  in th e  A strophytidae, i t  is  so also in th e  O p h iu r id æ .  H ave  
any  o f  th e m  o th e r  archaic  charac ters  ? O phioscolex  h a s  no upper 
a rm -p la te s  ; N e o p la x  has  a single, incom plete, u p p e r  a rm -p la te  ; 
species o f  O phiom yxa  have o r  have not arm -pla tes, w hich, when 
p resen t,  m ay  be in two pieces ; th e  tentacle-scales, w hich a re  so 
charac teris t ic  o f  m o s t  O phiurida ,  a re  w an ting  from  O phiom yxa  
a n d  O phiobyrsa , a re  sm all an d  single in N eoplax ,  sm all an d  narrow  
in O phiochondrus ; th e  tee th  a n d  ' te e th -p ap il læ  o f  O phiobyrsa  are 
spiniform  ; an d  the  tee th -pap illæ  a re  w anting  in O phiom yxa , O phio­
chondrus, Sigsbeia, an d  H em ieurya le .

S uch  a com bination  o f  charac te rs  points to th e  forms ju s t  m en­
tioned as th e  s im pler o f  th e  class ; they  m ig h t  have led to the 
vegetatively m u ltip ly ing  G o rg o n ’s-head  or to th e  more h ig h ly  
differentia ted  O phio th rix .

Before com ing to any definite opinion, le t  us consider th e  value 
o f  th e  evidence o f  th e  calycinal plates. B u t  li tt le  is know n o f  the  
developm ent o f  a n y  strep tospondyline  O p h iu r id  ; indeed, all t h a t  
we do know  is, I  th in k ,  contained  in  one passage in M r .  L y m an ’s 
‘ C hallenger ’ R epo rt .  T h e re  we read  o f  th e  you n g  Gorgonocephalus 
(p . 2 5 2 )  : “ A bove the re  is in th e  centre a g ro u p  o f  six or seven 
p r im a ry  plates, each  encircled by a  superim posed  line o f  gra ins.”  
L a te r  on, th e  “  d isk -p la tes  ”  become oblitera ted . M r .  L y m a n ’s 
observations show  th a t  the re  is no regu la r ity  o f  th e  plates, which, 
as he  calls th e m  p r im ary ,  we m ay  suppose to be th e  representatives 
o f  th e  calycinal p la tes  o f  recent E ch inoderm  M orphology.

B u t ,  a f te r  all, th is  is w hat m ay well be expec ted  ; now th a t  we 
are , as I  hope, delivered from  th e  theory  o f  th e  pe lm atozo ic2 origin 
o f  th e  E ch in o d erm s , we m ay  go a s tep  fu r th e r  an d  recognize, as the  
Cystidea  teach  u s  to  do, t h a t  th e  calyx did no t appea r  a t  once with 
all th e  d iag ram m atic  regu la r ity  th a t  i t  has  re ta ined  d u r in g  the  
manifold changes in  nam e t h a t  its par ts  have suffered.

I t  is, th en ,  am ong  those C ystid -like  fo rm s in w hich a definite 
pen tam erous  a r ran g em en t was n o t  perm anently  established 3 th a t  we 
m u s t  seek for th e  ancestor o f  th e  O p h iu r id .  A t  present, palæ onto-

1 Bell, Comp. Anat. & Physiology, p. 316.
3 See Aun. & Mag. X. H. viii. (1891) pp. 206 et seq.
3 Cf. Bather, Quart. Journ. Geol. Soc. 1889, p. 166.
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log is t9 have no  form  know n to  them  w hich  gives an y  certain  
ind ication  o f  O p h iu r id  affinities.

T h e  considerations w hich  I  have u rg ed  will p e rh ap s  induce the  
s tu d e n t  to  reg a rd  th e  s trep tospoudy line  ty p e  as earlier th a n  the  
z y gospondy line .  I  have  now to  show how  th a t  ty p e  is modified.

M r .  L y m an  h a s  shown how  th e  "  A stro p h y to n - lik e  O p h iu ran s  ”  
m ake  an  a t te m p t  to  acquire th e  sadd le-shaped  ossicle o f  th e  A s tro ­
phytidae  ; we have am ong  th e  several gen era  various m odifications of 
th e  ty p e  w hich is seen a t  its sim plest in O phioteresis.

3 .  A c c o u n t  o f  O p h i o t e r e s i s  e l e g a n s .

A m o n g  th e  specim ens collected by  D r.  C oppinger,  o f  IT .M .S . 
* A l e r t /  while in th e  w aters o f  th e  W e s te rn  In d ian  Ocean, were 
som e exam ples o f  a  rem arkab le  O p h iu rid ,  th e  explanation  o f  the  
s t ru c tu re  o f  w hich was qu ite  unatta inab le  a t  th e  t im e  w hen  I  was 
engaged in p rep a r in g  a po rtion  o f  th e  R e p o r t  pub lished  b y  order 
o f  the  T ru s tee s  o f  th e  B rit ish  M useum , u n d e r  th e  ed ito rsh ip  of 
D r. G ün ther ,  F .R .S .

D escrip tion  o f  th e  G eneral[ A p p ea ra n ce  o f  a Specim en.
T h is  fo rm  is p a r t icu la r ly  elegant in appearance, ow ing to th e  green 

co lour o f  th e  u p p e r  surface o f  the  a rm s  and  th e  m argins o f  th e  disk, 
an d  th e  o rnam en ta tion  b y  ligh t,  wavy, m eandering  lines o f  the  
central po rtion  o f  th e  d isk  w ith  i ts  d a rk  background . Below, th e  
colour is pale  yellow, except in th e  in terrad ia l po rtions  o f  th e  disk, 
which a re  d a rk ,  an d  m arked  by  white w avy lines. T h e  con tour  of 
th e  disk, w h ich  is o f  m o dera te  size in p roportion  to  th e  a rm s, is m ore 
o r  less d is tinc tly  pen tagonal ; t h e  regu la rity  o f  th e  disk is, no  doubt, 
d u e  to  th e  la rge  size o f  th e  radial shields. T hese , however, a re  not 
a p p a re n t  from th e  o u te r  surface, for, like all th e  res t o f  th e  animal, 
th ey  are enclosed in  a  th ick  softish  sk in . T h e  oval slits are p ro ­
vided w ith  te e th  an d  too th -pap il læ , b u t  th e re  a re  no m ou th -pap il læ .  
T h e  arm s  tw is t  an d  coil on  them selves  ; a t  the ir  sides th e  spines 
form  m ere  papilliform  projections, owing to th e  fac t t h a t  th e i r  bases 
a re  encased in th e  th ic k  investing  skin ; on th e  m idd le  line o f  the ir  
low er surface th e re  is a  d is tinct groove.

A n a to m ica l D etails.

Since th e  publication  o f  M r .  L y m a n ’s ‘ C ha llenger ’ R epo rt ,  in 
w hich so m a n y  valuable  figures were given o f  th e  charac ters  o f  the  
ossicles o f  which th e  arm s  o f  various species o f  O ph iu ro ids  a re  m ade 
up, every  s tu d en t  o f  the  g ro u p  tu rn s  first to  an  exam ination  o f  these 
p a r ts  o f  th e  skeleton.

T h o se  o f  O phioteresis  a re  particu la rly  in teres ting  from  th e  ex­
trem ely  generalized condition w hich th e y  presen t.  A s will be seen 
from th e  draw ings (figs. 4  and  5, P la te  X I . ) ,  the  recesses on th e  adorai 
side o f  th e  ossicle a re  excessively shallow, a n d ,  in  correspondence 
w ith  th a t ,  th e  articu la ting  elevations ou  th e  abora l side a re  very s ligh t 
an d  inconspicuous. B u t ,  a t  th e  same tim e, i t  is  to be  no ted  th a t
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th e  sadd le-shaped  face o f  th e  A strophy tid  ossicle is no t seen h e re ;  
we have merely  a generalized O p h iu r id  ossicle, w ith o u t knobs o r  p its.

T h e  m os t rem arkab le  cha rac te r  o f  th is  O p h iu r id  (see P la te  X I .  
figs. 3 an d  4 )  is th e  com plete  absence o f  a ven tra l p la te  ; no o th e r  
ex isting  b r i t t le -s ta r  is know n to  w ant th is  p la te . T h e  u p p e r  plates 
a re  definitely  double, an d  th e  side-plates, instead o f  ly ing  flat against 
th e  side o f  the  cen tra l ossicles, a re  wider th a n  long  and  s tand  ou t 
from  th e  sides o f  th e  a rm . T h e  radial sh ields a re  very  la rge and  
extend a lm os t  to th e  cen tre  o f  th e  d isk  ; they  have th e  form o f  r igh t-  
ang led  triangles, th e  h y p o th e n u ses  o f  which face, b u t  do n o t  touch , 
one ano ther  ; the re  a re  no  o th e r  p la te s  on th e  surface o f  th e  disk.

I t  is necessary to form  a new genus for th is  form, w hich m ay  be 
called O phioteresis  '.

D efinition o f  th e  G enus a n d  Species .

O phioteresis  is a s trep tospondyline  O ph iu r id  in w hich th e  cover- 
ing-p la tes  o f  th e  a rm s  a re  double  above, w anting  below, an d  wedge- 
shaped  a t  th e  sides ; th e  radial shields a re  well developed, an d  the re  
a re  o rd in a ry  tee th  and  teeth-papillæ .

O phioteresis eiegans h a s  th e  d isk  more o r  less distinctly  pentagonal, 
o f  m oderate  size ; arm -sp ines  five. E legan tly  coloured, th e  upper 
surface o f  th e  a rm s  and  th e  m arg ins  o f  the  d isk  green, th e  central 
portion  o f  th e  disk d a rk ,  w i th  an ir regu lar  pa t te rn  o f  m eandering 
w hite  lines ; in te rrad ia l portions  o f  lower surface o f  d isk  d a rk ,  with 
w hite  lines ; the  re s t  o f  th e  lower surface yellow.

H a b .  Seychelles, 4 - 1 2  fms. I n  coli. B . M .
F ro m  th is  simple fo rm  differentiation would  seem to have preceded 

a long  two lines ; the re  has  been an increase in com plexity  o f  a r t icu ­
la tion , associated w ith  th e  fixation o f  certain ossicles and spines, or 
th e re  h a s  been vegetative repe tition  an d  b ran ch in g  w ith  a more 
p rim itive  inconstancy  and  ir regu la r i ty  o f  anatom ical charac ters .

A ro u n d  th e  p r im itive  s tock  some forms— those  w hich  M r .  L y m an  
calls the  “  A s t ro p h y  ton-like  O p h iu ra n s ” — have rem ained , s u c h a s  
Ophioscolex,  O phiobyrsa , N eo p la x , an d  O phioteresis.

4 .  T h e  S u b d i v i s i o n s  o f  O p h i u r o i d s .

I t  will p e rh ap s  be found convenient to give distinctive nam es to 
th e  th ree  g roups  ; fo r  b rev ity ’s sake I  ad d  he re  th e  definition o f  
O ph iu ro id s  w hich  I  v en tu red  to pub lish  las t  S e p te m b e r2.

T h e  O p h iu ro id ea  are caliculate, actinogonidial, eleutherozoic, 
azygopodous E ch inoderm a , in  w hich there is no  d is tinc t arnbulacral 
groove. T h e  tc arm s  ”  a re  sh a rp ly  m arked  off from  th e  disk, are 
very rarely  m ore th a n  five in num ber,  and are som etim es elaborately 
b ranched .  T h e  digestive system , w hich is aproctous, and  the  g ene­
rative a re  confined to  th e  area  o f  th e  disk, as is also th e  specialized 
re sp ira to ry  appara tu s ,  w hich  takes th e  form o f  deep clefts.

T h e  S tre p to p h iu ræ  are O p h iu r id s  in w hich th e  am bulacra!

1 Triplets, alertness. 2 T . c. p. 214-
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ossicles a r t icu la te  w ith  one an o th e r  by  m eans o f  a m ore o r  less 
simple ba ll-and -socke t jo in t  ; th e  covering  pla tes  a re  m ore  o r  less 
regu la rly  developed as superio r ,  inferior, and  two la tera l ,  th e  last of 
w h ich  bear spines.

T h e  A s t r o p h iu r a  ( s . C la d o p h iu ræ )  a re  O p h iu r id s  in which the  
am bulacra l ossicles a r t icu la te  w ith  one an o th e r  by  m eans o f  h o u r-  
g lass-sliaped surfaces, and  a re  covered b y  g ra n u la r  deposits  in the  
th ic k  in tegum en t ; th e  a rm s  m ay  be sim ple o r  b ranched  repea ted ly .

T h e  Z yg o p h iu ræ  are O p h iu r id s  iu w hich th e  m ovem en t o f  th e  
ossicles on one an o th e r  is l im ited  b y  th e  developm ent o f  la teral 
processes and  p its  ; superio r ,  inferior, and  la teral sp ine-bearing  pla tes  
a re  always developed as a  covering for th e  arm s, w hich are always 
simple, and  incapable o f  coiling round  s tra ig h t  rods.

T h e  S tre p to p h iu ra .

T h e  following facts  ju s t i fy  th e  vagueness o f  th e  definition offered.

a .  Upper a rm -p la tes  : ab sen t  in  O phiom yxa v iv ip a ra , double in
O. p e n ta g o n a , o f  several pieces in O. fla cc id a  ; doub le  in 
O phioteresis  ; in H em ieu rya le  a mosaic o f  sm all p la tes  ; single 
b u t  incom plete  in N eo p la x , 

ß . U nder arm -p la te  : ab sen t  from  O phioteresis, alone am ong  existing 
O p h iu r a .

y .  T en tac le-sca les  : ab sen t from  O phiom yxa , N eo p la x , and  
O phiobyrsa.

2. T o o th -p a p illa  : ab sen t  from  Sigsbeia , H em ieurya le , Ophiochon­
d ru s , an d  O phiom yxa , 

e. R a d ia l sh ie ld s  are small an d  sho rt  in  O phiobyrsa , sm all and  
ir reg u la r  in  O p h io m yxa , r a th e r  la rge in  O phioteresis , la rge in 
H em ieuryale , an d  very  la rge in Sigsbeia  ; on th e  o th e r  hand , 
th e y  a re  absen t from  N eo p la x .

T h e  order  in w hich th e  genera  ju s t  m en tioned  shou ld  s tand  to  one 
an o th e r  is a  question w hich canno t be discussed now, n o r  can th a t  
o f  th e  re la tion, clearly  enough  m a rk e d  in m any  points, between the  
S t r e p t o p h o r a  an d  th e  lowest o f  th e  Z y g o p h iu ræ :  th e  “ a r t icu la t ing  
p e g 99 in O phioscolex  is described as m inu te  ; i t ,  O phiam b ix , Ophio­
sciasm a*, O phiogeron* , O phiohelus*, an d  O phiotholia  have no u p p e r  
a rm -p la te s ,  w hile  in O phiom yces  they  are, i f  p resen t,  m in u te  ; in the 
th re e  genera m a rk e d  w ith  an  asterisk  th e  arm-ossicles re ta in  the  
em bryon ic  cha rac te r  o f  being nea r ly  divided in to  two.

I n  addition  to  th e  genera placed u n d e r  th e  “  A s t ro p h y to n - l ik e  
O p h iu r a n s 99 o f  M r .  L y m an — O phiobyrsa, O phiom yxa ,  Ophiochon­
dru s, H em ieuryale , an d  Sigsbeia— to w hich , o f  course, m us t be added  
N eo p la x , I  would  place in th e  S t r e p t o p h o r a  th e  genera  O phio­
m yces, O phiotholia, Ophiohelus, Ophiosciasma, O phiam bix , and  
Ophioscolex.

M r.  L y m a n  says o f  Ophioblenna, w hich he  places nex t  to  Ophio­
scolex, “  O f  its skeleton I  am  qu ite  ignorant.” I applied, therefore, to 
D r.  L i i tk e n ,  w ho has  cha rg e  o f  th e  only  know n specimens, an d  he
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m ost k ind ly  inform s m e th e  arm-ossicles rem ind  h im  m ost o f  those 
o f  O p h io th r ix  and  O p h ia ca n th a .

T h e  S tre p to p h iu ræ  m a y  be th u s  arranged  :—

A . N o  u n d e r  a rm -p la te s  .............  1. O phioteresis.
B . U n d e r  arm -p la tes  im p e r fe c t . .  2 . O phiosciasm a.
C . U n d e r  a rm  plates m odera te  or well developed.

a . N o  u p p e r  a rm -p la te s .
I .  N o  radia l shield  . . 3 . N eo p la x .

4 . Ophiohelus.
5 . O phiotholia  (?).

I I .  Radial shields present.
6. Ophioscolex.
7. O ph iam bix .
8. O phiogeron.
9. O phiobyrsa.

10. O phiom yxa  (pars).
/>. U p p e r  a rm -p la te s  m inu te  o r  fo rm ed  o f  scattered  plates.

I 1. O phiom yxa  (pars).
12. Ophiomyces.
13. O phiochondrus.
14 . H em ieurya le . 
lii. Sigsbeia.

I t  will be ga th e red  t h a t  I reg a rd  th e  s im p le-a rm ed  A s t r o p h iu r a  
as th e  m ore  archaic , an d  I  propose, therefore, an a r ran g em en t  o f  the  
genera  w hich is a l toge the r  d ifferen t from th a t  o f  M r .  L y m a n  :—

A . A rm s  simple.
i. D isk  l a r g e ........................... 1. A stro tom a.

2. A s tro n y x .
3 . A strochele .

ii. D isk  m odera te  (ab o u t o n e - te n th  o f  th e  leng th  o f  th e
arm s) ...............................  4 . A strogom phus.

5. A stroporpa .
iii. D isk  small, even  very  small.

6. Ophiocreas.
7. A stroschem a.
8. A stroceras.

B. A rm s  b ra n c h  a few tim es near the ir  free ends.
9. T richaster.

10. A stroclon .
11. A stro cn id a .

C. A rm s  b ranch  m u c h  and  from  nea r  the ir  base.
12. E u rya le .
13. G orgonocephalus.
14. A s tro p h y to n .

T h e s e  th re e  g roups  (A ,  B ,  and  C ) correspond to  th e  subfamilies 
o f  L ju n g m an — A stronycinæ , Trichasterina*, an d  Gorgonocephalinae ; 
an d  th e  fac t t h a t  i t  shou ld  be so, no tw ithstand ing  th e  m ultip lication  
a lm ost b y  th re e  o f  the  genera  o f  A s t ro p h iu ra  since 1866, is ano ther
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proof, i f  m ore were needed, o f  the  acum en  o f  th e  d istinguished  
n a tu ra l is t  w ho p roposed  them .

F o r  th e  Z ygoph iu rans  assistance in classification will be gained 
from L j u n g m a n i  well-known work \  a n d  th e  families m ay be  d is ­
posed th u s  :—

C I. A rm -incisures on  th e  disk.
1. O phioderm atidœ . 

a .  N o  den ta l pap illæ  2. Ophiolepedidce.
I I I .  A rm s inserted  on ven tra l surface o f  disk.

3 . A m pliiuridce .
Í  I. O ra l  pap illæ  p resen t.

ß .  D e » « l  p .p i l l * .  „  *  2 “

5. O phiothricidce.

5 .  T h e  R e l a t i o n  o f  O p h i o t e r e s i s  t o  F o s s i l  F o r m s .

Zittel places in th e  su bo rde r  E u rya leæ  ( =  C la d o p h iu ræ )  th e  genera 
O nychaster  and  Epicladia , o f  which he  says (H a n d b .  d . Pai. 
p. 4 4 4 )  th a t  they  are “  die einzigen fossilen F o rm en ,  welche m it 
ein iger S icherhe it zu den E urya liden  geste llt  w erden können .”  B u t  
E uclad ia , as described by  D r. W oodw ard  (Geol. M ag . 1869, 
p . 24 1 ) ,  has  th e  m a d re p o ra e  on the  abactina l surface, w hereas all 
O ph iu ro id s  h ave  th a t  p la te  actinal in position. As I purpose  to 
confine m yse lf  for th e  p resen t to  the O p h iu ro id s ,  I  need  no t discuss 
w hat is th e  exac t system atic  position o f  E uclad ia , beyond u rg ing  
th a t  i t  shou ld  be  recognized as a  form w hich  canno t be placed in 
the  g ro u p  O phiu ro idea , a s  now  recognized.

O n ych a ster  has  th e  g ran u la r  investm ent w h ich  is now found only 
in A s t ro p h iu ro id s ,b u t  th e  a rticu la r  surface o f  th e  arm-ossicles appears  
to  be ra th e r  on th e  S trep tospondyline  th a n  th e  A stroph iu ro id  (h o u r ­
g lass-shaped) type.

T œ niaster  (B illings , Geol. S u n .  C anada , C anad ian  O rgan ic  R e ­
m ains, dec. iii. p. 8 0 )  an d  P ro ta s te r  (F o rbes ,  M em . Geol. Surv . 
U .  K . ,  dec. i. pi. iv.) a re  exam ples o f  a g ro u p  o f  w hich th e  m ost 
salient know n fac t is th e  absence o f  ven tra l a rm -p la tes .  I  have no 
in form ation  as to  th e  cha rac te r  o f  th e  faces o f  the ir  arm-ossicles ; 
bu t,  as th e  a rm s  o f  b o th  a re  flexible, I  have no d o u b t t h a t  the ir  
p roper  place is w ith  th e  S trep to p h iu ræ .

6 .  T h e  R a d i a l  S h i e l d s  o k  O p h i o m a z a  o b s c u r a .

Iu  h is  descrip tion  o f  th is  species H e r r  L ju n g m an  (op. cit. 
p. 333 )  says, “  in dorso  scutis  radialibus m axim is g ibboso-carinatis .”  
So far as I  can discover, th is  species h a s  no t been  seen by any  subsé­
q u en t  s tu d e n t  o f  th e  group, and  no figure o f  th is  very in teresting  
species h a s  been published .

I t s  discovery by  M r. B asse tt -S m ith  off the  N .W .  coast o f  A ustra lia  
(B asse tt-S m ith  B ank , 9 fa thom s) extends its geographica l range, as 
th e  ty p e  was ta k en  off S ingapore . T h e  figure w hich is now  given

1 Op. cit.
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(P la te  X I I .  fig. I )  shows very well th e  definite carination  o f  th e  radial 
shields ; th e  te rm  carination  h a s  been and is app lied  to  keels vary ing  
so m u c h  in d ep th  th a t  it is difficult to  g au g e  how  s ligh t o r  how  g rea t 
it m ay be in any  p a r t icu la r  case. I l e r r  L ju n g m an  says “ B rach ia  
longitudine d iam etrum  disci te r  b a u d  æ quan tia ,”  b u t i n  th e  specimen 
before m e th e  p ropo rtions  a re  nearly  5 to 1 ; T cannot, su p p o se  th a t  
th is  difference is o f  specific value.

7 .  O p h i o b y r s a  h y s t r i c i s .

T h e  la rg es t  S trep to p h iu r id  fo u n d  w ith in  th e  British  area  is th e  
species so nam ed by  M r .  L ym an . Readers o f  S ir  W y ville T h o m so n ’s 
1 D ep th s  o f  th e  S e a ’ will rem em ber  th a t  (on p . 123) th e re  is a brief 
account o f  “  a  very  la rge  O p h iu r id  w ith  th ick  a rm s ,  upw ards  o f  
th re e  decim etres  long, an d  a la rge soft d isk  resem bling  th a t  o f  
O phiom yxa , to w hich genus  i t  seem s to  be allied. T h e  specim ens 
w hich have been  h i th e r to  procured  are scarcely sufficiently perfect 
to allow o f  i ts  being th o rough ly  w orked ou t.”  T h e re  is no t com plete 
concordance between these  m easurem en ts  an d  th a t  o f  M r. L ym an , 
w ho gives th e  len g th  o f  th e  a rm  as 187 m m . ; as th e  d iam ete r  o f  the  
disc is 20  m m .,  th e  to ta l sp read  would be very nearly  four deci­
m etres.

A m o n g  th e  specim ens collected by th e  Rev. YV. Spotswood 
G reen  d u r in g  th e  d redg iug-exped it ion  o f  the  ‘ F ly ing  F o x  * off the
S .W . coast o f  I re la n d  was one exam ple  o f  th is  species ; it  is a  good 
deal broken  an d  was, m os t unfortunate ly ,  d ried . T h e  figure, 
however, now given o f  i t  (P la te  X I I .  fig. 2 )  will give a good idea o f  its 
genera l appea rance . T h e  d iam ete r  of the  d isk  is 35  m m .,  an d  the  
a rm s  m u s t  have been a t  least 3 1 0  m m . long . A s  T h o m so n  states  th a t  
th e  specim ens he  obta ined  were in a bad condition, i t  is no t im prob ­
able th a t  he  d id  no t preserve his largest b u t  merely  noticed its size.

M r .  G reen  dredged th is  exam ple  in 3 1 5  fa thom s : the  ‘ P o rc u p in e ’ 
found specim ens in 345  fathom s.

EXPLANATION O F T H E  PLATES.
P l a t e  X I .

Fig. 1. Ophioteresis elegans, nat. 9ize.
2. Disk and arius from above, to show the large radial shields, X  8.
3. The same from below, x  8.
4. Aboral surface of arm-ossiclc, to show the double dorsal plates, the

simplicity of the articular cavities (a), the absence of a covering plate 
to the ventral surface of the ossicle, the form and position of the side 
arm-plates (/), and the position of the spines. X  24.

5. Adorai surface of arm-ossicle, to show the double dorsal plates (if) and
the simple articulating convexities.

(>. General view of a young Pectinura, to show the preponderating size of 
the calycinal plate3, X 2.

7. Disk of the same X 8, to show the form and character of the calcyinal 
plates.

P l a t e  XII.
Fig. 1. Ophiomaza obscura, upper surface of disk, to show the carinated radial 

shields, X  2.
2. Ophiobyrsa hystricis, from below, nat. size.
3. The same from above, nat. size.


