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P E E F A C E .
A t th e  suggestion of D r. F . A. B a th e r the  Ind ian  M useum en tru sted  to  m e 

for stu d y  th e  m agnificent collection of recen t crinoids b ro u g h t tog e th er m ainly 
as a  resu lt of th e  operations of the  R oya l Ind ian  M arine Survey S team er “ In  
v estiga to r.”  Covering as it does th e  v as t region from  th e  M alay A rchipelago to  
the  Persian Gulf th e  collection is one of ex trao rd in a ry  in te re s t, for by  its  a id  the  
westw ard extension of m any  E ast In d ian  genera and  species m ay  be accu ra te ly  
traced , and  i t  is possible to  form  a very  clear concept of the progressive d im inu tion  
in in tensity  of the  wonderfully rich E ast Ind ian  fauna as one travels w estw ard . In  
addition  to th e  “  In v e s tig a to r”  m ateria l, th e  In d ian  M useum  also sen t all of its 
collections accum ulated  from other sources—collections of no sm all im portance to 
the s tu d e n t of the In d ia n  fauna.

Most of th e  species in th e  collection are represented  by large series, and  th ere  
is an  astonishingly com plete represen ta tion  of those very  sm all forms so com m on 
in th e  E ast In d ian  region which are frequen tly  disposed of in  toto as “  unidentifi­
able y o u n g ,” graph ically  bringing o u t th e  thoroughness w ith  which the  collecto rs 
of the  “ In v e s tig a to r” perform ed their labours.

W hile the  w ork of studying these large collections was in progress, I  received 
the  m ateria l from  the m arine survey of the P h ilippine Islands, which was under­
taken  by  the  U nited  S ta tes F isheries S team er “  A lbatross.” This proved e x* 
trem ely  rich in species as well as in indiv iduals, and  form ed a  m ost v a lu ab le  
supplem ent to th a t  ob tained by  the “  In v estig a to r.” I had  myself in 1906, when 
na tu ra lis t of th e  “ A lba tro ss ,”  m ade large collections off the  coasts of Ja p a n  as 
well as fu rth e r  no rth , subsequently  receiving the  collection m ade by  Mr. A lan  
Owston in shallow er w ater off the sou thern  shore, in the  v icin ity  of Sagam i B ay , 
and  these were n a tu ra lly  m ost in structive  in throw ing ligh t upon the northern  lim its 
of m any  E a s t Indian genera and species. R ecently  the  A ustralian  M useum a t  
Sydney, New South  W ales, sen t me its en tire A ustralian  collection to  s tu d y  so 
th a t I was able to form  a good idea of the  southw ard  extension of the  E ast Ind ian  
genera and species ab o u t the  shores of th a t  continent.

A fter the  repo rt was w ritten  I  visited the chief m useum s of Europe for the 
purpose of study ing  the  crinoids therein  contained in connection with m y fo rth ­
coming extended  m onograph on the group. I  exam ined the  L am arckian  and 
M üllerian types preserved a t  Leyden and  a t  P aris (those a t Berlin having  previously 
passed th rough  m y hands), and  stud ied  o ther im p o rtan t collections a t  Bergen, 
B erlin , Copenhagen, D resden, K ristian ia , L yons, M onaco, and Vienna. A t the 
B ritish Museum I was able to s tudy  an enorm ous am ount of E ast In d ian  m aterial, 
including the  “  Challenger ” collections, those of th e  “  A le rt,” ‘‘ P en g u in ,”
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“  E g e r ia /’ and “  Sea L a rk ,”  as well as others of historic in te re s t, and a t 
H am burg  I  reviewed a large p a r t  of the  m aterial upon which H a r tla u b ’s m onograph 
of the  E a s t Ind ian  com atnlids is based.

In  th is rep o rt all the inform ation  in regard to  the  crinoids inhab iting  the  seas 
from  the  E ast Coast of Africa to Ja p a n  is b rough t to g e th er, though  only  species 
in th e  In d ian  Museum collection are discussed in detail. F u rth e r  in form ation  in 
regard  to A ustralian  species is contained in m y w ork on th e  “  R ecen t Crinoids of 
A ustra lia ,”  while the  A frican species are discussed in my ‘‘ R ecent Crinoids of the 
Coasts of A frica.”

The references and  the  synonym y as given will be found to  be am ple, when 
used in connection w ith the bibliography appended. The references given are not 
necessarily to  th e  first appearance in p r in t of the nam e, but are usually  to  the first 
ad equate  description. M any of the nam es ran  for some years as nomina nuda  
before an y  description was given w ith them  ; in m ost cases it has not been 
considered necessary to  cite these as they  m ay readily  be found by consu ltin '; m y 
paper on “ The N om enclature of th e  R ecent Crinoids.”

Tn conclusion I wish to  express m y deep appreciation  of the honour which has 
been done me by the  au thorities of the  In d ian  Museum in en tru s tin g  me w ith the 
working o u t of the ir valuable collections. By th e  stu d y  of th is  m aterial I have 
been able to acquire an insight in to  the crinoid fauna of the  Ind ian  Ocean which 
on account of the  p resent ra rity  of recent crinoids in collections, and of the 
m eagre lite ra tu re  on the  g roup , could have been obtained  in no o ther w aj7.

The illustrations in th is work have been carefully chosen w ith a view to 
supplem enting  those given in the “  C ha llenger” R ep o rts , as well as to elucidating  
the  new species. The figures are all sem i-conventional ; th a t  is, th e  arm s and 
p innules of the anim als are arranged in a  definite and  a r b i t r a ^  m an n er so ’th a t all 
difficulties due to  the d istortion  of the actual specim en are overcom e. Drawings 
from the  anim als as th ey  are have proven in very m any  cases to  be perfectly  
useless for com parative purposes, 110 m atte i’ how well ex e e u te d , and  have led to 
no end of troub le , as the  som ew hat complex synonym y of m any  species graphically  
shows. I t  is quite  impossible to com pare a figure of a species show ing the arm s 
curled up  dorsally  with one of a  closely related  speeics w ith the arm s entangled 
in a mass over the disk, or w ith the  side view of a th ird  d ep ic ting  the arm s 
partia lly  opened out. The com atulida especially have suffered a t  the  hand of the 
a r tis t , so m uch so th a t very  m any species are illustrated  only by  draw ings which 
m ay represen t any  one of half a dozen form s equally  well. Owing to the ir  curious 
ecological position as passive scavengers depending upon a food supply which 
ord inarily  is showered down upon them  m uch like the falling of rain , bu t a very 
slight divergence from a given form is perm itted , and hence the  general external 
form  of all th e  speeies is approxim ately  the sam e, 110 m a tte r  how wide th e  differ­
ence in all the details m ay be. I t  follows n a tu ra lly , therefore, th a t p ictu res of th e  
whole anim al m ust be draw n w ith th e  m ost e laborate a tten tio n  to these details, 
even if their em phasis should, as it som etim es does, m ar the general artistic  effect.



PREFACE. iii

The crinoids, especially the  com atulida, are singularly  like flowers in ap ­
pearance, an d , as if to  em phasize th a t  sim ilarity , the ir specific in terrelationships 
have m any  features com parable to those of p lan ts instead  of to  those of o ther 
anim als. T he stam ens of a flower m ay  be said to  be represented  in th e  com atulida 
by th e  lowest pinnules which, w ith  the cirri, form  the  best general guide to  their 
system atic position , and  which are arranged in a ring around th e  conical anal tube  
ju s t as the  stam ens surround  th e  pistil.

F or the  illu stra tion  of th is rep o rt I  was so fo rtu n a te  as to be able to secure 
the services of Miss Violet D andridge of Shepherdstow n, W est V irginia, U .S.A ., 
who is herself an  enthusiastic  and  earnes t s tu d e n t of th e  echinoderm s.

W ith th e  genera I  have in  all cases given the type  species, in parentheses 
after th e  reference. This has seem ed advisable on account of th e  very  sca tte red  
lite ra tu re  an d  th e  consequent difficulty of securing all th e  papers excep t in a  well- 
equipped lib ra ry  centre.





TH E ClîTNOiDS OE THE i NI) [AN OEEAN.

1. HISTORICAL INTRODUCTION.

The beau tifu l and  delicate feather sta rs , often  b rillian tly  coloured, which 
in h ab it th e  shallow  w ate r along th e  shores of the  Indian  Ocean, m ust have  been 
from  the  earliest tim es fam iliar objects to the people living near th a t  sea, and  
probab ly  a ttra c te d  to  them selves, from  their exceeding grace and  varied hues, 
more or less a tte n tio n . In  J a p a n , where they  are m uch less p len tifu l, they  have 
long been know n, and  th e ir  b eau ty  has induced th e  fisherm en to  bestow  upon 
them  th e  nam e “  kom ach i,”  originally  borne by  an  exceptionally  w ell-favoured lady  
of the cou rt upw ards of one thousand  years ago. The stalked crinoids, how ever, 
arc all a t  the  p resen t tim e  in h ab itan ts  of com paratively  deep w ater and  th e ir  
cap tu re  is. as a  ru le , under o rd inary  circum stances m ore or less accidental. T here 
are b u t few records of the ir cap tu re  in the  Indo-Pacific region before th e  d ay  of 
cable-ships and  specially equipped survey ing  steam ers; b u t in the  W est Indies 
they  have been know n a t  least since the  tim e of L in n æ t js  (1701), while in J a p a n , 
where fishing is com m only carried  on in  very  deep w a te r, they  arc  found w ith 
sufficient frequency to have received from  the  fishermen the  vernacu lar appellation  
of “  b ird ’s fo o t.”

Considering th e ir  curious form  and  elegant build , featu res which would p lace 
them  in  th e  first ra n k  as curios, th e  in troduc tion  of th e  com m on Ind ian  species 
into the cabinets of E u ropean  n a tu ra lis ts  was curiously slow ; w hereas the  .Mediter­
ranean  com atu lid  (Antedon mediterranea) was well described and  figured in 1592, 
it is n o t u n til 1711 th a t  we find an  Ind ian  species m entioned in the  lite ra tu re . 
In  th a t  y e a r  P e t iv e r  figured his “  Stella chinensis perlegens,'" from  a  broken 
specim en of Capillaster multiradiata. Tw enty-tw o years afterw ards L in c k , in his 
magnificent m onograph upon  th e  sea-stars, figured tw o more m u ltib rach ia ta  
species, one a  species of a genus of M ariam etridæ , the  o ther of a genus of Com as­
teridae, calling them  Caput-M edusœ cinereum (= D ichrom etra palm ata, according 
to  Professor J o h a n n e s  M ü l l e r ) and  Caput-M edusœ brunnum  respectively.

In  1758 L in n æ t js  proposed the  nam es Asterias pectinata  and A sterias m ul­
tiradiata. giving as th e  h a b ita t of bo th , ‘ Ind ian  Seas.” Asterias pectinata  was 
a  com posite including Antedon bifida, A . mediterranea, an d  th e  Stella chinensis 
perlegens of P e t iv e r  (= C apillaster m ultiradiata). X one of these, how ever, came 
from  th e  In d ian  Ocean ; b u t  the  discrepancy is explained by th e  existence of a 
type-specim en a t L und  w hich is no t even generically identical w ith any  one of th e m . 
belonging to  th e  species now know n as Comatula pectinata ! Asterias pectinata
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is described as having ten  arm s, b u t th e  figure of P e t iv e r  cited  in th e  reference 
shows th irtee n ! Asterias m ultiradiata  is a more hopeless com posite even th an  
. 1. pnefinata, for we are unable to iden tify  any  of th e  com ponen ts; fo rtn n a te ly , 
there  still ex ists the  type-spccim en, which fixes th e  nam e, and , curiously enough, 
Capillaster m ultiradiata  (Linnæus) is th e  very  sam e species to  which th e  nam e 
pectinata would have to  lie applied were we forced to  rely  upon elim ination  instead 
of being able to  consu lt the  au th en tic  ty p e  !

In  his really  w onderful w ork, the  g rea t D u tch  collector, A l b e r t u s  S e b a , 

figured and described two m u ltib rach ia te  species one of w hich was said to  have 
come from Mexico, b u t both  of which p robab ly  cam e from  th e  E a s t Indies. One 
of these, Stella m arina polyactis , had tw enty-nine arm s, the  o th e r, L u n a  m arina  
altera, th irty -sev en ; b u t in sp ite of th a t ,  L i n n .e u s  in 1767 p laced bo th  in the  
synonym y of the ten-arm ed  A sterias pectinata. W ith th is heterogeneous concept 
of th e  species it is no w onder th a t  to  his description of A sterias m ultiradiata  he 
appends the  rem ark  th a t  i t  is possibly only a v a rie ty  of A . pectinata  !

Tn 17S3 R e t z iu s  re-exam ined th e  types of th e  L innæ an species, and published 
good descrip tions of bo th  of them .

Tow ards the end of the  eigh teen th  cen tu ry , P e n n a n t , F o r s t e r , and L a t h a m  

and D a v i s , in the various editions of th e  “  F au n u la  In d ic a ,” included  bo th  th e  
L innæ an species, b u t solely on the  au th o r ity  of t h a t  au th o r, being able to  add no 
original m a tte r  of th e ir  own.

In  i s  15 Dr. W il l ia m  E l f o r d  L e a c h  described as new th e  genus A lecto, 
including in i t  A . horrida , an  un identifiable form  p ro b ab ly  from  Ind ia  or the 
E ast Indies, and  A . carinata  which is supposed to  be th e  Comatula carinata  of 
L am arck , and w hich m ay have come from  Ind ia .

In the following y ea r L a m a r c k  published the resu lts  of th e  stud ies of liimself 
and  of his friend P é r o n  on th e  g roup, describing five new species from  the Ind ian  
region, and  identify ing  as the L innæ an multiradiata  tw o form s w hich subsequen tly  
p roved to be som ething qu ite  d ifferent, one the  in te restin g  Capillaster sentosa , the  
o ther th e  first know n species of a very  rem arkab le  genus {Comaster).

In 1817, in th e  “ D escrip tion  de l ’figyp te ,”  S a v ig n y  figured u nder the  nam e 
of Comatula m ultiradiata  (identified b y  A u d o u i n ) and Comatula  sp. th e  species 
now known as Heterometra savignii and  Tropiometra encrinus, his specim ens 
having been tak en  in the  Red Sea.

In  1 SI 9 S c iiw e ig g e r  figured p a rts  of an  unidentifiable “  Comatula ui unira­
diata  ” probab ly  from the Indian  Ocean, and  in 1833 L e u c k a r t  cited “  Comatula  
leucomelas R iippel,” as a  Red Sea species, b u t w ithou t any  descrip tion . T hanks 
to  H a r t l a u b ’s  exam ination  of the  specim ens collected bv R iippel, we now know  
th a t  th is form is Dichrometra palmata.

G eo rg  A u g u s t  G o l d f u s s , when engaged in  study ing  the  fossil crinoids of 
G erm any in the  p repara tion  of his g rea t w ork “  P e tre fac ta  G erm aniæ ,” found 
a t  Bonn a  specim en from  the  Ind ian  Ocean which he called Comatula m ultirad ia ta , 
and  which he figured in d e ta il, th is figure, by  th e  w ay, being th e  first really
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s a t is fa c t o r y  r e p r e se n ta t io n  o f  a n  I n d ia n  c o m a tu lid  e v e r  p u b lis h e d  ; i t  r e p r e se n ts  

th e  Alecto bennetti o f  M ü l l e r .

The ju s tly  celebrated  Professor J o h a n n e s  M ü l l e r  was the  first to  u ndertake  
a rea lly  serious s tu d y  of the  recen t crinoids. H e re-exam ined the  L innæ an ty p es 
a t L und , and  the L am arckian  types a t P a ris , and  stud ied  the  collections in 
several o ther of th e  co n tin en ta l m useum s, m ore p articu la rly  those a t  B erlin  and  
Leyden. As a resu lt of his labours, we find in  1849, th e  d a te  of p u b lica tio n  of 
his com plete m onograph, tw enty-seven species credited  to  the  E a s t In d ian  faunal 
area , of w hich  num ber four have subsequently  proved to be synonym s, leaving 
a  to ta l of tw en ty -th ree  species definite ly  know n from  th a t  region.

N oth ing  new w as published in reference to  th e  In d ian  crinoid fauna u n til 
1858 w hen S c h u l z e  recorded tw o sta lked  species belonging to the  Pen tacrin itidae, 
b u t did n o t describe them .

In  1866  B ö h l s c h e  d e s c r ib e d  a. s p e c im e n  o f  Comanthus bennetti w h ic h  h a d  

co m e  fro m  th e  L o y a lt y  I s la n d s , an d  L o v é n  d e sc r ib e d  th e  p e c u lia r  Phanogenia  
( = Comaster) typica  w h ic h  h a s  n o  c irr i in  the. a d u lt  s ta g e .

Two years  afte rw ard  P rofessor S v e n  L o v é n  announced th e  s ta rtlin g  discovery 
of a  recen t cystid  a t  Cape Y ork which subsequently  proved to  be no th ing  b u t the  
detached  visceral m ass of one of the Zygometridae, possibly Zygometra multiradiata. 
This “ H yponom e sa r s i i” of L o v é n  was th e  first zygom etrid  know n; b u t in th e  
sam e y ear Professor Ca r l  S e m p e r  in troduced  to  science a second, the peculiar 
Eudiocrinus ( “ O phiocrinus” ) ind ivisus, rem arkab le in possessing b u t five a rm s, 
w hereas all th e  o th er com atulids th en  know n had  a t  leas t ten.

In  1875 G r u b e  described th ree supposedly new com atulids from  N o rth  
Borneo, all of w hich have since proved to  be th e  sam e as p reviously  known form s.

Professor C. F . L ü t k e n  w as a t  th is tim e in terested  in the  com atu lids, and 
was study ing  the specim ens con tained  in th e  large E a s t In d ian  collections of the  
M useum Godeffroy a t H am burg . H e bestow ed m an u scrip t nam es upon m any  of 
th em , in tend ing  to  describe them  when o p p o rtu n ity  offered. U n fo rtu n a te ly , he 
never found tim e to do this. F rom  th e  inclusion by him of m any of these 
nam es as nom ina  nuda  in th e  various ‘ ‘ Catalogues ’ ’ of th e  Museum Godeffroy 
a n d  from  th e  record of o thers who found them  w ith  dup licate  specimens w hich 
h ad  been d istrib u ted  by  th a t  M useum , he is now know n to  have originated tw enty- 
two nam es, nine of which are synonym s of earlier nam es. H ad  he published his 
descrip tions, th irtee n  species would now be credited to h im , four of which were 
subsequen tly  described by  Ca r p e n t e r , five by  H a r t l a u b , and  three by m yself, 
while the  la s t is credited to  L ü t k e n  on the streng th  of a m eagre diagnosis quo ted  
by  Ca r p e n t e r .

In  1879 E d g a r  A. S m it h  describedC W arafa  (= Stephanom etra ) indica  from 
Pvodriguez, and  P h il ip  H e r b e r t  Ca r p e n t e r  published his splendid m em oir “  On 
the  genus A ctinom etra  ’ ’ in which he. described a supposedly new species and  
gave the  m orphological resu lts of his stud ies on m aterial collected by  Professor 
Ca r l  S e m p e r  in th e  Philippines. In  18S1 Ca r p e n t e r  published th e  resu lts of
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his stud ies on  the  collection o f  th e  L eyden .Museum, redescrib ing  some of 
M ü l l e r ’s  species, and establish ing  m any new o n e s  of his own.

The ‘ 'A l e r t ”  rep o rt b y  Professor F r a n c is  J e f f r e y  B e l l  upon collections 
from  A u stra lia , w hich appeared  in 188-1, gave a  fu rth e r  insight in to  th e  In d ian  
O cean crinoid  fau n a , while the  num erous papers published bv  Ca r p e n t e r , 

especially his “ A telecrinus and  E ud iocrinus,”  ‘‘ Comatulae of th e  H am b u rg  
M useum ,”  and  his prelim inary  repo rts  on th e  sta lked  and  unsta lked  crinoids 
collected by  the  A m erican C oast S urvey  S team er “  B lak e ,”  ad d ed  g rea tly  to  the  
general knowledge.

The m agnificent “ C h a lle n g e r”  m onographs published in 1884 (Stalked 
Crinoids) and 1SS8 (“ C om atulæ  ’ ‘) p resen t an epitom e of all th a t  h ad  been 
previously  know n concerning these anim als, and  in add ition  con ta in  an enorm ous 
am o u n t of new d a ta , the resu lt of the  epoch-m aking cruise of th a t  vessel. 
A lthough th e  new form s from  th e  li t to ra l b e lt a re  co m parative ly  few, th e  
m arvellous richness of crinoid life a t  the  g rea te r d ep th s  w as dem o n stra ted , 
especially  in regard to  th e  b eau tifu l s ta lk ed  species included in th e  genus Meta­
crinus. I t  is ra th e r  curious th a t  th e  “ C hallen g e r” d id  n o t discover the  genera 
Bathycrinus  and  Rhizocrinus in th e  E a s t In d ian  region ; the la t te r  h ad  been 
prev iously  rep o rted  b y  K o r o t n e f f  (18S6) from  th e  v icin ity  of K ra k a to a  (th e  
reference being n n fo rtu n a te ly  o m itted  by  Ca r p e n t e r ) ,  while th e  fo rm er w as n o t 
know n from  th a t  region u n til 1907, in which year no less than five species were 
described !

Follow ing th e  pub lication  of th e  “ C hallenger” reports up to  1891 th e re  was 
a period of q u ie t, b roken b y  a  few local lists by  B e l l , and  a n  excellen t re p o rt 
on th e  crinoids collected by D r. J o h n  A n d e r s o n  a t  th e  Mergui A rchipelago by 
Ca r p e n t e r  ; in th a t  y ear D r. Cl e m e n s  H a r t l a u b  p resen ted  his m ost excellent 
m onograph upon the  com atu lid  fauna of th e  In d ian  region, based  p rim arily  upon 
th e  collections m ade by D r . J .  B r o c k  a t  A m boina, a  w ork w hich is to-day  th e  basis 
upon which th e  s tu d y  of th e  E a s t In d ian  com atu lids m u st rest. Though the  
w ork is som ew hat reg re ttab ly  lim ited  as to  scope, th e  groups tre a te d  are  handled 
in a  m aste rly  w ay , th e  descrip tions of the  species especially being clear and  
easily understood , w hich can scarcely be said of m ost of the  descrip tions previously  
published. No com prehensive work upon th e  com atu lids 1ms since ap p eared , b u t 
th e re  have  been num erous local lists by B e l l , K œ h l e r , P f e f f e r , D ö d e r l e i n , 

an d  Ch a d w i c k , those of th e  la s t four au th o rs reaching a s ta n d a rd  of excellence 
rem arkab le  w hen th e  difficulties of study ing  these an im als along the  lines of 
Ca r p e n t e r ’s classification are considered.

The sta lked  crinoids of the  In d ian  Ocean and  ad jacen t seas rem ained for 
m an y  years as Ca r p e n t e r  h ad  le ft th em , the  only add itional records being of 
tw o  from  Singapore (M etacrinus superbus and  M  stewarti), an d  one from  Ja p a n  
(previously rep o rted  am biguously by Döderlein) (M etacrinus rotundus) by 
Ca r p e n t e r  (1885), and  of one, a “  C ha llenge r” species (M etacrinus interruptus), 
from  th e  Sahul B ank by B e l l  (189U). In  1907, how ever, Professor L . D ö d e r l e in
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com pleted his work upon those collected by  th e  D utch steam ship “  Siboga ” i n 
the D utch E a s t  Indies and am ong th e  Philippines, including a new species of 
E ndoxocrinus, several of M etacrinus, and  num erous forms belonging to  th e  B our­
gueticrinida!, heretofore known as in h ab itan ts  of the region only  from the  some­
w h at vague reference of K o r o t n e f f .

'A COMPOSITION OF THE EAST INDIAN CHINOI I)
FAUNA.

The g rea t E ast Ind ian  region, w ith its im m ediate  zoögeographic dependencies, 
is now known to  su p p o rt nearly  400 species of recen t crinoids of which ab o u t 350 
are com atu lids and  ab o u t 50 sta lked  forms. These are d is trib u ted  am ong S2 
g enera , of w hich 69 include com atu lids and 13 sta lked  species. These genera are 
grouped in to  19 fam ilies, 14 am ong the  com atu lids, and 5 to  receive sta lked  
species.

All of th e  species are peculiar to  the  region ; of th e  com atnlid  genera 11 are 
found also in th e  A tlan tic  while 14 o thers have close allies in th a t ocean, m aking 
25 in all represen ted  th e re , and  leaving 44 peculiar to , and characteristic  of, the 
E ast In d ian  region; of the sta lked  genera five are  found also in the A tlan tic  while 
tw o have close allies there , giving a to ta l of seven represen ted  in th a t  ocean, and 
leaving six pecu liar to , and  characteristic  of, the  E ast Ind ian  region. T aking the 
group as a  whole we find th a t  16 of th e  genera occur in the A tlan tic  as well as in 
the  E ast Ind ian  region, while of th e  rem ainder 16 are represen ted  by closely-allied 
form s, leaving  50, or nearly  tw o-th ird s , as peculiar to , and  characteristic  of, the 
E a s t In d ian  region. Among the fam ilies of com atu lids eight arc found outside of 
the  E ast In d ian  region while six, and one of the subfam ilies of the Comasteridae, 
are exclusively confined to it, while am ong th e  families of the  stalked form s th e  
num bers are th ree  and two respectively. As a to ta l we find 11 fam ilies ou t of the  
19 represen ted  also in the A tlan tic  while e igh t are confined to , and characteristic  
of, the  E ast Ind ian  region.

The preceding analysis graph ically  brings ou t the surpassing richness of the 
E a s t Ind ian  fauna] region, bu t a t  the  sam e tim e i t  som ew hat curiously conceals 
the  w ealth  of the  o th er regions of the  world. No families nor subfam ilies are 
know n which are no t represented in the  E ast Indies, excepting  only the Holopidæ 
which includes the  single genus H olopus, bu t in certain  cases the E ast Indian 
representation  falls far below th a t in o ther areas, both in regard to  genera an d  to 
species. All the  genera of the  A tlan tic , A n ta rc tic , and  Arctic Ucea us are closely 
related  to  E ast Ind ia  genera from which th ey  were evidently  derived in the rem ote 
p a s t;  b u t in m any  cases a single East Ind ian  genus has apparen tlv  given rise to tw o 
or moro A tlan tic  genera, all nearly  equally  related to  the paren t stock. For instance 
in the  Antedonidae am ong the  Heliometrinae we find the genus Ci/c/omrtra in the 
F ast Indies, and  Solanometra and  Promachocrinus (derived from it) in the  A ntarctic ; 
and  also the genus Trichometra, represented both  by o ther species of Trichometra
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an d  by Hathrometra  in th e  A tlan tic , Solanometra and Hathrom etra  betw een them  
contain ing  moro species than  all the  o ther genera of th e  subfam ily com bined ! In 
the E ast Ind ian  region we find th a t  19 of the  com atulid  genera belong to  the sub­
order .Ala c ro p lic a ta , while 50 belong to  th e  suborder O ligophreata  ; and of the 
species ab o u t 70 are m aerophreatc , and 2X0 o ligophreate. T aking th e  rem aining 
regions of th e  world together, we find the  p roportions betw een these tw o suborders 
ju s t  reversed , and  th e  m aerophrcate  form s fa r  to o u tnum ber th e  o ligophreate, the 
la t te r  being entirely  ab sen t from  large  areas, such as the  A rctic and A ntarctic  
seas and th e  w estern coast of N orth  and  South America.

A graphic idea of the  com position of the E ast Ind ian  crino id  fau n a  m ay  be 
gathered  from the  following tab le  :—

F am ilies; those n o t  o ccu rrin g  o u tsid e  of th e  
E a s t In d ia n  reg ion  a re  g iven 

in cap ita ls .
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Com asteridae 10 0 4 6 55
Capillasterinae (3) • 0 (3) 0 (17)
C om actin iinæ (2) 0 (1) (1) (8)
C O M A S T E R IN .E (51 0 0 (5) (30)

ZY GOM ETRIDAE ■ ■ ! 3 0 0 3 15
H IM ER O M ETR ID A E ..  1 4 0 0 4 3S
S tep h an o m etrid æ 2 0 1 I 11
P O N T I OM E T R ID .E 2 0 0 2 3
M AR IA M ETRIDA E 3 0 0 3 22
c o l o b o m e t r i d a e . .  i 5 0 0 5 41
T ropiom etridae 1 1 0 0 3
C A L O M E T R ID Æ 5 0 0 5 12
T halassom etridae 9 2 2 5 64
C haritom etridae 6 0 1 5 27
Antedonidae 10 5 6 5 59

A ntedoninae (4) 0 (1) (3) (18)
Perom etrinae (2) 0 d ) (1) (4)
Zenom etrinae -- (4) (2) (1) ( 1) (13)
Heliom etrinae . . • • I  (2) (1) (1) 0 (5)
Thysanom etrinae . .  (2) 0 (2) 0 (4)
B athym etrinae (2) (2) 0 0 (15)

P en tam etrocrin idae 2 0 0 10
Atelecrinidae !! 1 1 0 0 2

T o ta l for a ll th e  C om atu lid  fam ilies 69 1 11 14 44 352

P entacrin itidae 4 1 1 2 28
A P IO C R 1N ID Æ 2 0 0 1 2 2
Hyocrinidae 4 2 1 1 5
Phrynocrinidae 1 0 0 1 1
B ourgueticrin ida- 2 2 0 0 11

T o ta l for a ll s ta lk e d  fam ilies 13 ñ 2 6 47

T o ta l for a ll crinoids S2 10 1 16 1 50 399

[ N o t e .—The figures given in th e  preceding discussion an d  in th e  above tab le  
are ap p rox im ate  only ; since the  discussion was w ritten  and  th e  table prepared  a
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num ber of new species have heen d e sc rib e d , chiefly from  the  collections of the 
Dutch ship “  S ib o ja .” As these new form s do n o t a lte r  th e  general conclusions 
expressed, or th e  general p roportions as b ro u g h t o n t by the tab le , it has seemed 
liest to leave bo th  as originally  w ritten  ra th e r  th a n  to ru n  the risk of erro r involved 
in m aking changes.]

3. THE DISTRIBUTION OF CRINOIDS IN THE EAST 
INDIAN REGION.

In  the  case of m any groups of m arine organism s the Ind ian  Ocean and  the  
tropical Pacific, from  the east coast of Africa alm ost to th e  west coast of Am erica, 
exhibit everyw here p ractically  the sam e faunal conditions. The same genera, 
or even the sam e species, ex ist everyw here th roughou t th is g rea t a rea , and , 
under sim ilar conditions, are found in the same relative p roportions and  num bers. 
A new form  first detected  in the  H aw aiian Islands m ay nex t be reported  from  the  
R ed Sea or from  M adagascar, or a new species described from  a single specim en 
taken  a t  M auritius m ay prove to  be ab u n d a n t a t  Form osa or Fiji. R u t am ong 
the crinoids very different conditions o b ta in . Their sessile h ab it of life and  
their fixation  as em bryos to  th e  pinnules of the  ad u lts , and la te r, as larvæ , to 
the  sea floor or to  grow ths upon i t ,  render them  incapab le of rap id  dissem ination 
and have resu lted  in the dem arkation  of num erous zoögeographic areas w ithin 
an area where, so far as we can see, th e  average conditions are  p ractically  every­
where th e  sam e.

Before tak ing  up in detail the d istrib u tio n  of these anim als it  would be well 
to  consider w h at barriers would be opera tive  against the ir dispersal, the b e tte r to 
u nderstand  the  significance of m any of th e  facts b rought out. F irs t of all, the  
very  sho rt free-swim ming stage of th e  young , coupled w ith  the  lim ited bathym e­
tric a ltitu d e  inhab ited  by the  ad u lts , renders them  incapable of crossing wide 
stretches of deep w ater, for before th ey  could d rift across they  would develop and 
drop to the b o tto m , dying as soon as they  had  reached a  dep th  g rea ter th an  the  
lowest lim it of the ir restric ted  norm al h a b ita t ;  m oreover, they  cannot cross the  
m ouths of wide and deep rivers; they  are very  sensitive to a  change in sa lin ity  
and , unless a river be shallow , they  canno t pass under it.

There is a curious connection between the  developm ent of a  rich litto ral 
com atulid  fauna and  a  copious rainfall which I have explained by assum ing th a t  
th e  ra in , which has a powerful toxic effect upon m ost pelagic anim als due to th e  
large am ount of dissolved oxygen contained in i t ,  kills and  precip ita tes to the  
bottom  a g rea tly  increased supply  of the small organism s which serve as crinoid 
food. This explains the absence or ra r ity  of litto ra l crinoids on d ry  coasts.

The question of food plays a very  g rea t p a rt in the local d istribu tion  of the  
crinoids. The sm all organism s upon which the crinoids feed are m ostly lucifu- 
gous, b u t  are strongly  a ttra c te d  by  the rays a t  th e  violet end of the  spectrum .
I  have suggested th a t  th is accounts for the com m on purple or violet coloration of
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litto ra l speeies which would ten d  to  a t tr a c t  these sm all organism s. .Many crinoids 
are concentrically  handed , and  th is, too, m ay a ttra c t  the sm aller m arine anim als, 
ju s t as co n trast spots on flowers do insects. Tn the  north  and  in the  south  the 
m axim um  in tensity  of m arine life is a t  and ju s t helow the surface, h u t in the 
tropics the lethal effect, of the  b rillian t sun ligh t forces it dow nw ard nearly  to the  
200-fathom m ark. The crinoids, are of course, affected with th e  o th er organism s, 
b u t m any  of them  cannot descend to th a t  dep th . They th erefo re  lurk  in d ark  
holes under rocks, or, especially, in caves or under w harves, th e  darkness of th e ir  
•surroundings serving the  double purpose of p ro tec ting  them  from  th e  pathological 
effect of the  sun ’s ra \Ts and of a ttra c tin g  the  lueifugous organism s upon whieh they  
feed. This last is an im portant item , fo r upon the coast of F ran ce  it has been 
noticed th a t specim ens of the common Antedon trifida found under rocks are much 
larger than  those found in the  open, a  condition , like th e  corre la tion  betw een size 
and dep th  whieh I have previously d iscussed , 1 m ainly  to be accounted  for by 
increased food supply.

Am ong the crinoids there is no differentiation in to  a shallow -w ater and  a deep- 
w ater fauna com parable to  th a t  seen in eertain  o th er groups. The li tto ra l or sub­
litto ral charac te r of their original ancesto rs persists in a m arked  degree am ong 
the p resent-day species, and there are h u t very few abyssal groups which do n o t 
vet preserve th e  traces of the  line of m arch by which th ey  descended to  the 
dep ths. The know n species belonging to  e ight of the  19 fam ilies are  m ainly litto ral 
or su b litto ia l, while of the rem aining 11, three possess a m ino rit}7 of litto ral or sub- 
litto ra l species, one is known to  occur w ithin 20 fa thom s of the  surface, and  two 
w ithin MO, leaving five not known exeept. a t  considerable d ep th s ; these five are 
the Pentacrinitidae (from 103 fa th o m s2);  the H yocrin ida' (from 240 fa th o m s); 
th e  At cicerinidae (from 552 fa th o m s3) ; th e  Apioierinidaa (from 505 fathom s) and 
th e  Phrynocrinidae (from 649 fa thom s); bu t all of these are only slightly  know n, 
and we are justified in supposing th a t  they  oceur mueh nearer the surface th an  
presen t records would indicate.

Of course the  deeper down a crinoid genus or fam ily ex tends the g rea te r will 
be its geographical range. U niform  conditions, the  absence of th e  litto ral bar­
riers, and  th e  ability  to  a tta in  a progressively more and more perfect c ircular dis­
persal figure, due to  the absence of strong d irective influences sueli as currents 
and steady  winds which cause the dispersal figure to  become ellip tical, fan-shaped, 
or even linear, allow of a rapid  d issem ination in all directions.

1 Of. “  T he R ecen t l im oida an d  th e ir  R e la tio n  to  L and  and S e a ,”  Geographical Jo urna l. 
D ecem ber 1908, pp . 002— 007 : also •• Som e P o in ts  in th e  Ecology of R ecen t C rin o id s ,”  Am erican  
N a tu ra lis t , vol. 42, No. 503, pp. 7 17—726, N ovem ber 1908.

F o r a  m ore de ta iled  discussion of th e  ecology of rec e n t crinoids an d  th e  fac to rs  influencing  th e ir  
d is tr ib u tio n , see Vid. M ed .,  1909. pp. 115 194: and  Science, n. s., vol. 29. No. 747. p. 677, April
1909.

1 B u t o ccu rrin g  w ith in  5 fa th o m s of the  su rface in  th e  W est Indies.
3 O ccurring a t  450 fa th o m s in th e  W est Indies.
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Owing to  th e  existence of m any  and  varied  barriers to  th e  d ispersal of the  
litto ra l ind iv iduals ive m ay confidently  assum e th a t  w hen we find a fam ily , 
genus, o r species w idely spread  along th e  shores th a t  th a t  species, genus or 
fam ily , has a considerable b a th y m etric  range, and th e  reverse. F o r in stance  th e  
en tire  genus Zygometra  is know n on ly  from  an a rea  delim ited  by  th e  n o rth ern  
coast of A u stra lia , the  Mergui A rchipelago, S ingapore, H ong lvong, and  the  
P hilippine Islands . W e m ay assum e, therefore, th a t  i t  is confined to  the  lit to ra l 
b e lt, an d  th e  fa c ts , so fa r  as th e y  are know n, bear us on t. M oreover as it 
occurs in  th e  J u r a  of E urope as a  fossil, we m ay assum e a p a s t lit to ra l connec­
tio n  betw een E urope an d  th e  E ast Indies. U pon finding an Isocrinus  in  th e  
W est Indies hi 5 fathom s and  a M etacrinus in Ja p a n  in 60, we would assum e 
th a t  th e  Pen tacrin itidae are ab le  to  live in deep w a te r , an d  here again  th e  
known fac ts accord  w ith th e  deductions. This ru le , of course, does n o t hold 
good fo r an im als capab le  of d issem ination  as pelagic larvæ  or eggs.

The E a s t  Ind ian  fauna] region or, as I  have called i t ,  th e  Indo-Pacific- 
Ja p an ese , includes th e  ea s t coast of A frica from  Suez to  th e  Cape, a n d  ex tends 
thence eas tw ard , em bracing th e  sou th e rn  shores of A sia, all the shores of A ustra lia  
and T asm ania (b u t no t New Z ealand), reaching th e  T onga Is lan d s , F iji , Sam oa, 
the  Caroline Is lan d s , th e  Philippines, a n d , to  th e  n o rth w ard , sou thern  Ja p a n  and  
the K orean S tra its . The conditions w ithin th is region are far from  being uniform . 
W ith  an  a rea  of m axim um  in ten sity  w ith in  a  triang le  whose apices are L uzon, 
Borneo, and  N ew  G uinea in which 18 of th e  19 fam ilies (all b u t th e  Phrynocrinidae) 
and  71 of the  82 genera (all excep t C om inia , P tilom etra, Mastigometra, Erythro­
metra, Zenom etra, Com astrocrinus, Carpenterocrinus, Calamocrinus, P tilocrinus, 
H yocrinus, an d  Phrynocrinus) are know n to  occur, the  fau n a  ex tends sou thw ard  
ab o u t A ustra lia , becom ing modified on th e  no rthern  coast by  a  g rea t reduction  in 
the num ber of species (only ab o u t one-eighth of the  to ta l num ber occurring here), 
th e  absence of nine fam ilies, and  four of the  five subfam ilies of Antedonidae 
(S tephanom etridæ , P o n tiom etridæ , Calometridae, Perom etrinae, Zenom etrinae, 
Heliom etrinae, Thysanom etrinae, A telecrin itidæ , an d  all th e  sta lked  fam ilies 
excep t th e  Pentacrin itidae), an d  th e  absence of 19 genera [Comissia, Com inia, 
E udiocrinus, Catoptometra, H imerometra, Selenemetra, M ariam etra, Cyllometra, 
Pterometra, Stenom etra, Param etra, Glyptometra, Chlorometra, Poecilometra, Stro­
tometra Charitometra, M astigometra, Iridom etra, and  Toxometra)-, th is loss 
is p a r tly  com pensated  by  add itional species in th e  genera Comatula, Zygo­
metra Comaster, Heterometra, an d  Dichrometra, while these, together with dis­
tinc tive  local species, characterized  by curiously exaggerated  pecu liarities of 
s tru c tu re , supp lan ting  the  com m on E a s t Ind ian  form s, in Comanthina  and  Oligo­
metra, give to  th e  fauna a definite facies; to th e  southw ard  a tten u a tio n  and 
specialisation increase u n til on the  sou thern  coast we find only seven species, all 
peculiar to  th e  region, furnished by  five genera, of which two are confined to  th is 
d is tr ic t (Comatulella ; P tilometra) ; these seven species are , Comatulella brachiolata, 
Comanthus trichoptera, Oligometra thetidis, Ptilometra macronema, P t. m ulleri,
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Compsometra loveni, and  C. incommoda. To the  eastw ard  the fau n a  g rad u a lly  dies 
aw ay am ong the S outh  Sea islands, th e  litto ra l genera d isappearing  first, th en  those 
from  deeper w ater. Only th e  following genera, all from  deep w ater, reach the 
H aw aiian Islands : Glyptometra , Cosmiometra(t\vo  species). P aram etra , Thalassometra  
(tw o species). Psathyrometra, Zenometra, Compsometra, Trichom etra, Decametro- 
erinus, and Atelecrinus. To the northw ard  the  fauna g radually  becom es a tte n u a te d  
such prim arily  litto ra l genera as Comanthina, Zygometra, and  Craspedometra not 
extend ing  beyond Hong K ong, and the  p rim arily  trop ical species of Am phim etra  
not extend ing  beyond Form osa (Taiw an) ; along th e  sou thern  Ja p an ese  coast we 
find a fauna including ab o u t one-fifth of the to ta l num ber of E a s t  In d ian  species, 
b u t  g rea tly  modified in its general facies, and  to ta lly  d ifferent from  the  modified 
fauna which occurs on the n o rthern  A ustralian  coast. W hereas in n o rth ern  
A ustra lia  nine fam ilies and  four of the  five subfam ilies of Antedonidae are  absen t, 
in sou thern  Ja p a n  only th ree fam ilies, th e  P o n tiom etridæ , S tephanom etridæ , and 
Hyocrinidae, are lacking, and th e ir loss is com pensated  by th e  occurrence of a 
fam ily peculiar to  the  region, the Phrynocrinidae. The missing genera, how ever, 
num ber 29 (C om issia, C om atula, C om anthina , Z ygom etra , Him erom etra, Craspedo­
metra, Heterometra, Selenemetra, Cenometra, Colobometra, Oreometra, Gephyro­
m etra , Ptilom etra, Pterometra, Crotalometra, Stirem etra, Charitometra, M astigo­
m etra, Toxometra, Zeiiometra, Adelometra, Balanom etra, Trichom etra, Eum etra, 
A te lecrinus, Comastrocrinus, H ypalocrinus, Proisocrinus, and  Rhizocrinus) instead  
of only  19 as in the  case of n o rth ern  A u stra lia , the  difference falling m ainly in 
regard  to  the  shallow -w ater genera w hich are unable to  m ain ta in  a foothold in the 
uncerta in  surface tem p era tu res prevalent ab o u t sou thern  Ja p a n . I t  will be noted 
th a t  th e  genera w hich give to  n o rthern  A ustralia  its d istin c tiv e  characters are 
ab sen t from  sou thern  J a p a n , while o ther genera, represen ted  by  curious local 
species in A ustra lia , are unrepresen ted , or represen ted  by  species en tire ly  lacking 
the. exaggerated  special characters d istinc tive  of those from  A ustralia . The loss 
of E ast In d ian  genera in sou thern  Ja p a n  is p a rtia lly  m ade up  by  the  local develop­
m ent of four genera confined to  th e  region (C om inia , Carpenter ocrinus, Erythro­
metra, and  P hrynocrinus, the  las t nam ed being the rep resen ta tiv e  of a  d is tin c t 
fam ily). The sou thern  Jap an ese  fauna is rem arkab le for th e  g rea t developm ent 
of Calometridae, T halassom etridæ , and  C haritom etridae, and of local species in 
th e  genus Catoptometra and  in the Bennettia  g roup in Comanthus, th ree of the five 
known species of the form er and  th ree  of the seven of the  la t te r  being peculiar to 
th e  region. I t  is curious th a t  ab o u t 80%  of the  crinoids know n from  southern  
Ja p a n  are peculiar to  th a t  d istric t, while alm ost all of those in h ab itin g  th e  north  
coast of A ustra lia  are im m igran ts from  th e  north .

Our knowledge of the crinoid fauna on the  west coast of the  M alay Peninsula 
is as y e t very insufficient; b u t from the ind ications it  would seem th a t  th e  coast 
from Singapore to th e  Irraw addy  river, including th e  Mergui A rchipelago, the 
A ndam an and  th e  N icobar Islands, was essentially  the  sam e in charac te r as the 
coasts of Borneo or of the Philippines, though poorer in species. One new genus
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{Comastrocrinus) appears a t  the  A ndam ans, and  is the  only sta lked  crinoid know n 
from  the  region. T his d is tr ic t lim its th e  w estw ard extension of th e  Zygometridae, 
the Pontiom etridae, th e  genus M ariametra  of th e  M ariam etridae, the  C alom etridæ, 
and  th e  Zenometrinae ; of th e  fam ily  Zygometridae th e  genus Zygometra is found 
in th e  Mergui A rchipelago, and  Eudiocrinus  in th e  A n dam ans; Pontiometra  occurs 
in the Mergui A rchipelago, w hile Psathyrometra  and  Neometra  are know n from  the 
A ndam ans. A significant featu re is the absence of th e  fam ily A piocriu idæ , and 
of the  following 18 genera, which are  found 110 fu rth er w est: Comatula, Coman­
theria,C atoptom etra, Asterometra, Stenometra, Stirem etra, P aram etra , G lyptom etra , 
Chlorometra, Poecilometra, Charitometra, Strotometra, Compsometra, Toxometra, 
Balanom etra, Thysanom etra, H ypalocrinus, and  M etacrinus, as well as of th e  large 
species of Tropiometra.

The general tren d  of th e  E ast Ind ian  fauna is now directly  across th e  B ay 
of Bengal to Ceylon, the  coast line to th e  no rth  of th e  m ouths of the  I rraw ad d y , 
and to  the  n o rth  of Ceylon being very  poor in  crinoids an d  supporting  only  a  few 
com m on and  very  w ide-ranging species, o r rep resen ta tives of a few v ery  com m on 
and  w ide-ranging genera.

A bout th e  coasts of Ceylon and  in the  M aldive and  L accadive A rchipelagoes 
are  found  30 species of crinoids rep resen ting  21 genera and  nine fam ilies (Coinas- 
teridæ —Comatella, C apillaster, Comissia, Comaster, Comanthina, Comanthus 
(V ania  group) ; H im erom etridae—A m phim etra , Himerometra, Heterometra ; Steplia- 
u om etridæ —Stephanometra-, M ariam etridae—Dichrometra, Selenemetra-, Colobo- 
m etridæ —Cenometra, Decametra, Colobometra, Oligometra-, T ropiom etridae— 
Tropiometra-, T halassom etridae—Pterometra-, A ntedonidae—M astigometra, Tricho­
metra-, Pentacrin itidae— Comastrocrinus) ; besides these , 11 genera rep resen ting  
th ree  ad d itional fam ilies occur b o th  to  th e  eas tw ard  an d  to  th e  w estw ard of Ceylon 
and  u n doub ted ly  exist th e re ; these are , th e  Bennettia  group of Comanthus-, 
Craspedometra, Cyllometra, Thalassom etra, th e  Charitom etridae (Pachylometra), 
and  Perometra-, and  Cyclometra, Thaum atom etra, Bathym etra, th e  P en tam e tro ­
crinidae (Pentametrocrinus), and  th e  Bourgueticrinidae (Rhizocrinus); a  single 
species, Himerometra persica, is know n from  either side of Ceylon b u t has n o t y e t 
been found there . A dding these , the  crinoid fauna of Ceylon m ay be considered 
as m ade u p  of 32 genera , rep resen tin g  12 families.

Ceylon is the  only  definitely  ascerta ined  h a b ita t  of the  genus Mastigometra 
which, how ever, u n d o u b ted ly  occurs to  th e  eastw ard . Includ ing  th e  M aldive 
an d  th e  L accadive Is lan d s , Ceylon m arks th e  fu rth es t w estw ard  extension  of th e  
genera Com anthina, Pterometra and  Comastrocrinus, and  all of the  very  large 
highly m u ltib rach ia te  species of all genera such as Comatella, Capillaster, Com aster, 
Com anthina, C om anthus, A m p h im etra , H im erom etra, Heterometra, Stephanometra 
a n d  Cenometra, a n d  of th e  large species of such genera as Colobometra an d  Oligo­
metra.

L ike th e  fauna of th e  A ndam an Islands and  th e  M alay P en insu la , th a t  of 
Ceylon is n o t ch aracterized  by  a  developm ent of endem ic or curious sporadic
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form s ; there  are only  a few (possibly in rea lity  no) speeies n o t found e lsew here, 
an d  these are no t g rea tly  d ifferent from  o th ers  e ith er to  th e  cas t or to th e  w est. 
T he p a rtia l ‘‘ explosion ”  of the  faunal un its  seen in n o rth ern  A ustra lia  and  
sou th e rn  Ja p a n  is to ta lly  ab sen t here.

On going w estw ai'd from  Ceylon we find th a t  th e  fau n a  undergoes a curious 
segregation  of its  com ponent genera and  species, one seetion ex ten d in g  n o rthw ard  
along th e  eoast of P ersia  and  A rab ia  to  th e  R ed  Sea, and  th e  o th er sou thw ard  
an d  w estw ard to  sou th -eas te rn  A frica, reaehing th e  region from  M om basa south  
to  Cape Colony.

In  th e  R ed Sea region we find a fau n a  com posed of 18 speeies, representing  
10 genera d istrib u ted  am ong 11 fam ilies; these a r e :  Comasteridae— Comanthus 
(V an ia  g roup); H im erom etridae— Craspedometra, H eterom etra; S tephanom e- 
tr id æ - Stephanometra ; M ariam etridae—Dichrometra ; Colobometridae—Decame­
tra , Colobometra, Oligometra ; T ropiom etridae—Tropiometra ; Thalassom etridae— 
Thalassometra  ; C haritom etridae—Pachylometra  ; Antedonidae—Iridom etra , T hau­
matometra, Cyclometra ; Pen tam etrocrin idae—Pentam etrocrinus ; B ourgueticrin i­
dae—iRhizocrinus.

The genera Himerometra  and  Cyllometra  reach the  Persian  Gulf, b u t no t the 
R ed  Seal.

All of these genera are  w idely d is tr ib u te d , none being ch a rac te ris tic  of the  
reg ion ; b u t of th e  species 13 o u t of th e  18 are  found now here else. A nother 
in te restin g  fea tu re  is th a t ,  w ith  one excep tion , each genus is only  represen ted  
here b y  a  single species w hieh, w hen ch a rac te ris tic , is sm aller th an  the  average 
of th e  species in th e  sam e genus elsewhere.

Along th e  so u th -eastern  eoast of A friea, from  M om basa sou thw ard  to the 
C ape, includ ing  M adagascar, M auritius, and  th e  o th e r  ou tly ing  islands, there  
ex ists a rielier fauna. H ere a re  found 22 species d is tr ib u ted  am ong IS genera, 
w hieh, s tr ic tly  speaking, should be considered as four m ore th a n  th e  num ber in­
hab itin g  th e  R ed Sea reg io n , for no  o p p o rtu n ity  has offered fo r de term in ing  the  
presence of Thaum atom etra , Cyclometra, R h izocrinus, o r Pentam etrocrinus here, 
though  doubtless th ey  occur. These 18 genera rep resen t nine fam ilies, as follows : 
Com asteridae— Comatella, C apillaster, Com issia, Comanthus (V an ia , Bennettia)-, 
H im erom etridae—A m phim etra , Craspedometra, Heterometra ; S tephanom etridae— 
Stephanometra ; M ariametridae — Dichrometra ; C olobom etridæ  — Cenometra, 
Decametra, Oligometra ; Tropiom etridae— Tropiometra ; Thalassom etridae—Thalasso­
metra, C osm iom etra; C haritom etridae— P achylom etra; Antedonidae — Irido­
metra, Perometra. Of th e  22 speeies IS are eonfined to  th e  region while four occur 
in Ceylon, th ree  of these rang ing  also m ueh fu rth e r  east. All of the  genera are 
very  w idely sp read  th ro u g h o u t the  E a s t  In d ian  region, an d  all of the  species are 
re la ted  to corresponding speeies in  th e  E ast Ind ies, th e re  being no w idely diver­
g en t form s as in n o rth e rn  A ustralia. Comanthus (Bennettia) wahlbergii, whieh 
occurs about the sou thern  ex trem ity  of A frica and  as far n o rth  as N ata l, is
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re la ted  to C. (B ennettia) trichoptera of sou thern  A ustralia , deno ting  a sou thern  
sub-region d is tin c t from  th a t  of the  re s t of th e  sou th-eastern  coast.

B eyond th e  eas t coas t of A frica , th e  M editerranean Sea an d  th e  coasts of 
E urope as fa r  n o r th  as N orw ay are  inh ab ited  by an  ex trem ely  a t te n u a te d  fau n a  
derived d irec tly  from  th e  E ast In d ian , characterized  b y  Antedon  (closely re la ted  
to  M astigometra) an d  Leptometra (closely re la ted  to  Psathyrometra) as well as by  
Bathycrinus recuperatus, which is close to  B . paradoxus. I t  is very  curious th a t  
th is fau n a  should be characterized  by  form s all of whose n eares t re la tiv es are 
found in th e  Bay of Bengal an d  are absen t from  th e  seas to th e  w estw ard  of Ceylon, 
an d  i t  is equally  s trange th a t  th e  fossil crinoid  fauna of E urope, in so far as i t  is 
com parable to  th e  recen t, shou ld  also agree w ith  the  fauna of the  region of the  
easte rn  p a r t of the  B ay of Bengal an d  the  d is tr ic ts  to  th e  eas t an d  sou th . I t  
seems a lm ost ce rta in  th a t  th e  crinoid fau n a  of E urope has reached  its  p resen t 
location  by passing n o rth  of In d ia  (or a t  least of southern Ind ia), avoiding the  
p resen t basin of th e  A rabian  Sea an d , o rig inally  alm ost as rich as th a t  of th e  
E ast Indies to -d ay , has been g rad u a lly  a lte red  by  th e  d isappearance of such form s 
as were unab le to  a d a p t them selves to  th e  changing cond itions, ev en tu a lly  
becom ing reduced  to  its  p resen t dim ensions.

The sou th -east A frican fau n a  reappears in a  slightly  m odified form  off n o rth ­
w estern A frica and  south-w estern  E urope, ex tend ing  thence w estw ard  to an d  
th roughou t the W est Indies. A lm ost all of th e  genera have become som ew hat 
altered  so th a t  th ey  are n o t q u ite  th e  sam e as th e ir  E a s t In d ian  p rogen ito rs , b u t 
the  a lte ra tio n  has never progressed far enough to  obscure th e ir affinities. The 
W est Ind ian  genera w ith  th e ir  E a s t In d ian  ancesto rs are as follows :—

E a s t  I n d i a n  G e n u s . Co r r e s p o n d in g  Wte s t

In d i a n  G e n u s .

Comasteridae.

Capillaster.
Comatella.

Comissia.

Comatula

\ Leptonemaster. 
X Comatilia. 

Comactinia.

Nemaster.
Neocomatella.

S tephanom ctridæ .

Stephanometra. Analcidom etra.

T halassom etridæ .

Cosmiometra. Stylometra.

C liaritom etridie.

Pachylometra. ) 
Glyptometra. S Crinometra.
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A ntedonidæ.
Perometra
Psathyrometra.
Thysanom etra.

Hypalometra.
Zenometra.
Coccometra.

Pentacrinitidae.
Comastrocrinus. \ 
M etacrinus. S Isocrin u s .

To th e  sou thw ard  certain  of th e  E ast Indian  genera have ex tended , under­
going various eurious changes, form ing an A n tarc tic  fauna. This A n tarc tic  
fauna has c rep t up th e  west coast of S outh  and  N o rth  A m erica, passing into 
deep w ater in th e  trop ies, and  now is found in the  B ering  Sea and  along the  
Paeific coasts of th e  K uril Islands and  of J a p a n , as fa r  south  as T okyo Bay. 
The A rctic and n o rth  A tlan tic  O ceans, from w estern G reenland and  N ova 
Scotia to  n o rthern  N orw ay and  as far east as the  K ara Sea, con ta in  a sim ilar 
fauna, w hich, curiously enough, is found also in th e  O khotsk  Sea, th e  Gulf of 
T a rta ry , and  along th e  w estern coast of the  Sea of Ja p a n  as fa r  sou th  as K orea , 
where it replaces the A ntarc tic  fau n a  w hich  is confined, in the  n o rth , to  the 
open Pacific Ocean and to  th e  Bering Sea.

The genera inhab iting  very deep w ater in the Ind ian  Ocean are , alm ost all 
of th em , found also und er the  sam e conditions in th e  A tlan tic , bu t th ey  do 
n o t, except B athycrinus , en ter th e  deep cold pools such as th a t  n o rth  of th e  W yvillc 
Thom son ridge. C ontrary  to w hat is found in m any  groups, th e  A tlan tic  speeies 
alw ays differ from those occurring in the Pacific.

I t  has been m entioned th a t  th e  geographic range of a genus and  species 
increases p ropo rtio n a te ly  to  the d ep th  inhab ited  by  th a t  genus or species. 
N o t only do genera or speeies which extend from  the  shore line down to  200 
fathom s or so have a rapge m uch g reater th a n  those which do n o t ex tend  dow n­
w ard half as far, bu t th e  genera and  species confined to  th e  deeper w ater also 
p artic ip a te  in th is  increased range.

T aken as a whole the E ast In d ian  crinoid fauna, in ay be roughly divided 
bathym etrica lly  in to  ( 1) a L itto ra l, (2) an  In te rm ed ia te , and  (3) an  Oceanic 
section ; b u t  these different sections are no t so well d ifferen tiated  as is th e  case 
w ith m ost bo ttom  inhab iting  m arine organism s.

The L itto ra l groups have th e  m ost restric ted  d istrib u tio n , as is exemplified best 
by th e  Zygometridae ; b u t th e  Capillasterinae are in general a lm ost as stric tly  
litto ra l in th e  E ast Ind ies, ye t occur only a t  in term ed ia te  d ep th s (w ith tw o litto ra l 
records) in th e  W est Indies, and th e  sam e is also tru e  of several o ther groups.

The In term ediate  fauna is characterized  ehieflv by th e  fam ilies Thalasso­
metridae, C haritom etridæ , Atelecrinidae and P en taerin itid æ  ; and  certain  genera 
of Bourgueticrinidae, Zenometrinae and  H eliom etrinæ ; b u t th ree  species of the 
Thalassom etridae are litto ra l, one species of th e  C haritom etridæ  comes w ithin 
3U fathom s of the surface, one of th e  P en taerin itidæ  w ithin 5, and  several of 
the  two an tedon id  subfam ilies are su b litto ra l. T aken broad ly , the  In te rm ed ia te
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fauna shows ex ac tly  th e  same featu res of d istribu tion  as does th e  L itto ra l, though 
we m ust enlarge th e  area  of m axim um  in tensity  so as to  m ake th e  apices of th e  
triangle Ceylon, the K erm adec Islands , and sou thern  J a p a n , and  m agnify the  
ranges of th e  com ponent- genera in th e  sam e proportion . W hereas sou thern  
Ja p a n , F iji, n o rth ern  A ustralia , and  the  east coast of A frica m ark  roughly the  
a tten u a ted  o u te r lim its or fringe of th e  E a s t Ind ian  L itto ra l fauna, for the  
In term ed ia te  we m ust enlarge these boundaries to include th e  w estern A leutian  
Islands, the H aw aiian  Islands, the Galápagos Islands, th e  K erm adec Islands an d , 
properly speaking , on the  w est th e  W est Indies.

The Oceanic fauna is bu t an exaggerated  derivative  from  the In te rm ed ia te , 
and  can no m ore be definitely d istinguished from the  In te rm ed ia te  th an  the 
In term ed ia te  can from  th e  L itto ra l. Its  chief charac te r is given by species 
of Bathycrinus (B ourgueticrinidæ ), Bathymetra  (Antedonidae, B athym etrinae), 
and  Thalassometra, and  by th e  fam ily Pentam etrocrinidae. Species of m ost of 
these Oceanic groups occur everyw here in  v e ^  deep w ater, exeep t in enclosed 
cold and  s ta g n a n t basins, b u t each of th e  groups include species living in 
In term ed ia te , o r even quite  L itto ra l dep ths.

A lthough Bathym etra  is found in th e  Pacific a t  2,900 fathom s i t  does no t 
oecur a t  all in th e  n o rth  A tlan tic , while Thalassometra  does no t occur a t  all on 
the  A m erican side of the  A tlan tic , and  only  so u th  of th e  B ay of B iscay on the  
E uropean  side.

W hereas th e  large litto ra l crinoids are confined to  th e  cen tral E ast Ind ian  
region and the  rep resen ta tives of the groups including them  become sm aller as 
one m oves aw ay from th is area , the  crinoids of the  In te rm ed ia te  zone, though  
they  decrease g rad u a lly  in size to the  w estw ard , increase to  the eastw ard  and  
northw ard  so th a t  th e  largest species are found in n o rth ern  J a p a n , th e  H aw aiian , 
or th e  G alápagos Islands.

There is one zoological principle well b ro u g h t ou t by  the  crinoids of th e  E a s t 
Ind ian  region w hich I canno t rem em ber to  have seen s ta te d  anyw here, th o u g h  
it is equally  well shown in m any groups, bo th  te rres tria l and aq u a tic , and th a t  
is, th a t  in all n a tu ra l genera which are adequ a te ly  know n, and  sufficiently well 
represented  in the  p resen t fauna, th e re  exists typ ica lly  a  single species which 
covers the  en tire  range inhab ited  by  all the o ther species of the  genus collectively. 
This species is alw ays the  m ost variab le , ind iv idually , of all con tained  w ith in  th e  
genus an d , if the  species of the  genus be arranged  according  to  the developm ent 
of th e  specific characters in th em , th is species typ ically  falls m idw ay betw een 
th e  two extrem es. In  each fam ily also there  is typ ica lly  to  be found a genus 
which in every  w ay corresponds to  th is species.

I t  is no tew orthy  th a t  in the case of m ost, if no t a ll, species, ind iv iduals from  
th e  o u tsk ir ts  of its geographical range are th e  m ost variab le , th e  coefficient of 
v ariab ility  decreasing tow ard  the cen tre  ; and in each n a tu ra l genus th e  species 
inhab iting  the extrem es, ba thy m etrica l or geographical, of the genus as a  whole 
exh ib it th e  sam e peculiarity .
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Lt is possible, th rough  a detailed  s tu d y  of th e  com ponent species of th e  
various subregions which collectively m ake up th e  E ast Ind ian  faunal region, to  
arrive  a t definite conclusions in regard to  th e ir  com parative  age ; for faunas, like 
ind iv id u a ls , species and  genera, pass th rough  a  period of y o u th , of adolescence, of 
m a tu r ity , and  of senescence.

In a very  young fauna the  various genera are represented  by several species 
each, and  each of these species is very variable  ; all of th e  species are  n ear th e  
m ean in their respective genera, none being highly specialized and  none retrogres­
sive.

In troduced  species which become acclim ated  and  th riv e  in th e ir  new su rround­
ings are found to  be, where they  have been stud ied , exceedingly variable . This 
is equally  true  in regard to  fish, b irds, m am m als, m olluscs and  insects, and prob­
ably  holds good th ro u g h o u t the  anim al kingdom . We have num erous illu stra­
tions of th is in such anim als as have been in troduced  in to  N orth  A m erica from 
E urope, Africa and  Asia.

A young fauna is in effect a fauna com posed of species all of w hich are  recently  
in troduced  and all of w hich, m ain ta in ing  them selves under op tim um  conditions, 
w ith  a  m inim um  of p arasites and predaceous enemies and a m axim um  of food, are 
able g reatly  to  increase their coefficient of variation .

A dolescent faunas ex h ib it a  com parative s ta b ility  of specific ty p e s , coupled 
with th e  incip ien t fo rm ation  of new genera as a resu lt of a grow ing tendency  of 
the speeies to  d e p a r t w idely from the  generic m ean.

In m atu re  faunas the  species are fixed, save only for th e  species a t  th e  mean 
of each genus, whieh alw ays rem ains variab le , and  new generic types are  found 
which have becom e separa ted  off from  th e  p a re n t genera th ro u g h  the suppression  
of in term ed ia tes, or have arisen  by  d iscontinuous v aria tion . As a resu lt of the 
fo rm ation  of these new generic typ es the num ber of species in eaeh genus is 
d im inished, and the  species are found to  approach m ore o r less closely th e  m eans 
of th e  original genera, or the m eans of th e  genera new ly form ed.

S enescent faunas have lost a considerable p roportion  of th e  genera whieh 
they  possessed a t  m a tu rity  : the  genera which rem ain  include ab e rra n t species in 
which certain  characters have become greatly  exaggerated , g iving to these species 
a  curiously unbalanced appearance. T here is typ ically  b u t a single species in 
caeli genus ; b u t  there m ay be tw o or m ore, each w ith a d ifferen t se t of characters 
exaggerated , in which case they  are  usually  tre a te d  as ab e rran t m onotypic genera.

A pathological fauna m ay resemble a senescent fauna in its  general facies; 
b u t in a  pathological fau n a  all th e  speeies, besides being a b e rra n t, are excessively 
v ariab le , which is never the  ease in a  senescent fauna. P athological faunas 
occur usually  on th e  lim its of faunal areas, or on th e  boundary  betw een tw o very  
d ifferen t faunal areas, and  are  eomposed in the  la t te r  case of in tru s iv e  species 
from bo th  the ad jacen t arcas.

Occasionally faunas are found which com bine the  characteristics of two or 
more of the faunas described above; these are  rejuvenated  faunas, faunas whieh
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have progressed to  th e  extrem e po in t ind icated  (or perhaps slightly  fu rther) and 
then  have been sub jected  to some change in environm ental conditions w hich has 
served as a stim ulus and  sen t a g rea te r or lesser p a r t of the  fauna some d istance 
back along th e  phylogenetic faunal p a th .

T he fauna of the  Bering Sea appears to be a  very  young fauna. The crinoids 
of the  shallow er w aters here are a b u n d a n t, b u t all th e  species, which are  very  
variable, belong to the genus Solanom etra , an in trusion  from  the  an ta rc tic  regions. 
Of the  o ther echinoderm s the starfish p resen t a  w ealth  of fo rm s.m addening to  the  
sy s tem atis t; th e  num ber of varieties and  of incip ient and  valid species produced 
from  the  Ctenodiscus, II  i ¡ i ls te r ia , Solaster, H enricia, and  o ther types is a lm ost 
incredible. Conditions are the sam e am ong the  echinoids and am ong the ophiu- 
roids, and  ap p a ren tly  am ong m any , if n o t m ost, o ther anim al groups as well. 
Yet w ith  all th is v ariab ility  there is b u t a sligh t tendency to produce pa tho log ica l, 
defective, or unbalanced types, types which d ep art widely from the generic m ean 
as calcu lated  from  a stu d y  of the sam e genera in o th er areas.

So far as the  crinoids are concerned th e  an ta rc tic  region is very  young ; here 
we have Solanometra and  Promachocrinus (the la t te r  m erely differing from 
the form er in th e  doubling of all the radiais) each w ith  several very  variab le  
species, though none so variable as the  B ering Sea rep resen ta tives of the  same 
group.

The crinoid fauna of sou thern  Ja p a n  m igh t be considered as an  adolescen t 
fau n a : here we find m any  genera including several species, each very  stab le  and 
showing com paratively  little  v a ria tio n , such as Catoptometra, Comanthus, D ichro­
metra, Parametra, Pectinometra, Thaumatometra  and  Pentametrocrinus, while 
Erythrometra, Nanom etra, Calometra, Carpenterocrinus and Phrynocrinus are n o t 
known elsewhere though the  tw o la s t, being from  deep w ater, probab ly  occur to  
the  sou thw ard .

The W est In d ian  crinoid fauna appears to  be app rox im ate ly  a  m atu re  fauna. 
I t  contains a  num ber of peculiar genera, while alm ost all of the E ast Ind ian  
genera which occur here have become m ore or less differentiated  from the  original 
stock form ing new genera parallel to the  original E ast In d ia n  types.

The A ustralian fauna is a perfect exam ple of a senescent fauna. I t  includes 
abou t fifty-five species, nearly  all of which are rem arkab le for th e  gro tesque ex­
aggeration of th e ir  specific characters. E ven in  certa in  w ide-ranging form s, sueli 
as Comatula solaris or C. pectinata, A ustralian  specim ens have th e ir  ch a rac te rs  
greatly  accen tu a ted  over those from  o ther regions,

A re ju v en a ted  fauna is indicated  by th e  crinoids ab o u t th e  shores of th e  large 
E ast Ind ian  Is lan d s ; some of these approach , in th e  exaggeration of the ir specific 
characters, the  A ustralian species, while others are very generalized with several 
closely related  forms. The crinoid fauna of w estern E urope is also a  re ju v en a ted  
fauna ; in the  case of each of th e  tw o com ponent genpra th e  more p rim itiv e  
species are  found in the M editerranean Sea.

I t  is possible to  analyze a fauna on the basis of a single character in a  group.
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Suppose, for instance, we take  th e  type of th e  cen trodorsa l in th e  C oraasterida 
This organ differs in th e  several genera and species com posing the fam ily onlv in 
the  degree of specialization, the developm ent lines being everyw here th e  sam e. 
In some species, as in ('nm anthus bennetti, the cen trodorsa l alw ays rem ains essen­
tially as in the young, but increases in size th ro u g h o u t the life of the  indiv idual. 
U sually , how ever, resorption  takes place a t th e  dorsal pole which is g radually  
planed off, as it were, so th a t the  centrodorsal changes from  th e  prim itive hem i­
spherical form  and becom es discoidal, th e  rows of c irri d ropp ing  off as th e  
sockets are resorbed. In  ex trem e cases the  resorption  resu lts in reducing the 
cen trodorsal to a th in  s te lla te  p la te  w ith o u t any  traces of cirrus sockets, counter­
sunk w ithin the centre of the  dorsal su rface of th e  radial pentagon.

We m ay a rrange all com asterid  cen trodorsa ls in a linear series, calling the 
least developed (Comanthus bennetti) type  A, a n d  the  atroph ied  ste lla te  disk D, 15 
and C denoting  in te rm ed ia te  stages.

Now the species of the A ustralian  fauna hav e  centrodorsals which run from 
A to D, bu t with especial em phasis on the  D ; th e  species of the  E a s t Ind ian  
fauna also run from A to D, b u t the  em phasis is betw een B a n d  C; the  Ja p anese  
species run from  A to 0 , w ith especial em phasis a t  B ; th e  W est Ind ian  an d  the 
E ast A frican species are  confined betw een B and  C. T his holds good regardless 
of th e  subfam ily or genus to which the  species m ay belong, and  ex ac tly  the  same 
th ing  m ay be worked ou t in regard  to  o th er ch arac te rs  in th is  fam ily , and w ith 
o ther characters in o th er families.

The recent crinoids of the A ustralian  coasts are ev iden tly  senescen t, unm is­
tak ab ly  indicating  very  g rea t age. The crinoids of A ustra lia  came from the 
northw ard , from th e  g rea t E ast Ind ian  arch ipelago ; b u t  here con tinual changes in 
the d istribu tion  of land and sea have co n s tan tly  rejuvenated  th e  fauna so th a t  none 
of its  com ponent species has been perm itted  to  d rift into th e  peaceful old age so 
obvious in a lm ost all of th e  species along the  A ustralian  shores.

The fossii crinoids of Europe (belonging to  genera still ex isting) app ear to  be 
senescen t; b u t they  are no more so th an , if as much as, th e  recent crinoids of 
A ustralia. Ju dg ing  from  th e  evidence offered by th e  recen t form s alone the 
E uropean crinoids reached the  E uropean seas by  passage from  w hat is now the 
Bay of Bengal no rth  of w hat is now Ind ia , or a t  least sou thern  Ind ia . I t  was 
probably before th is th a t  th e  sam e genera sp read  sou thw ard  from  th e  p aren t 
cen tra l East Ind ian  region to  A ustralia .

The crinoids of south-eastern  A frica represen t a com parative ly  young fauna ; 
they  m ust have reached the ir p resen t h a b ita t by passage south-w estw ard  from 
Ceylon along a more or less com plete  land bridge since subm erged ; b u t  few of 
them  have as ye t entered  the A rabian  Sea.

The W est Indian  fauna is younger again th an  th a t  of the sou th-eastern  shores 
of Africa from  which it was derived. I t  m ust have reached th e  W est Indies by 
following a land which extended from  M adagascar to  th e  A ntilles, no rth  of w hat 
is now sou thern  Africa.
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The fauna of sou thern  Ja p a n  is ap p a ren tly  younger th an  th a t of the  W est 
Indies.

The cen tra l sea connecting  the  Bay of Bengal w ith cen tra l Europe ha-cl an 
arm  stre tch ing  northw ard  across R ussia. C ertain  ad ap tab le  genera, becoming 
acclim ated , followed th is arm  n o rthw ard  and  gave rise to  th e  present arc tic  fauna. 
.More reeently  one of these genera has sp read  sou thw ard  over th e  n o rth  A tlan tic .

A t a considerably  la ter d a te  a connection was form ed w hereby the  E ast 
Indian  crinoids, becom ing slowly acclim ated , reached th e  a n ta rc tic  regions. 
There was also a connection betw een the an ta rc tie  regions and  sou th e rn  South  
A m erica, w hereby these form s secured a  foothold  on th e  w estern  coast of th a t  
con tinen t spreading rap id ty  n o rthw ard  to  the  A leutian Islands (dipping dow nw ard 
into deep w ater when passing u nder the  tropics), and thence southw ard  along th e  
east coast of Ja p a n  to  Tokyo Bay. The an ta re tic  fauna is ap p a ren tly  the  
youngest of all the  ex isting  faunas, and the  evidence of y o u th  increases as we go 
n o rthw ard  along the  A m erican coast.

There are tw o significant facts in connection w ith the  d istrib u tio n  of the 
recent crinoids which should be noticed , though th e  d a ta  so fa r accum ulated  is not 
sufficient to ad m it of definite and  conclusive s ta te m e n ts  in regard  to  them . T he 
no rth  A tlan tic  lacks certa in  deep w ater and in te rm ed ia te  form s which occur in 
the south and cen tra l A tlan tic , i ts  fauna being com posed of species all p r im a rily  
in h ab itan ts  of shallow w ater, though some of these deep-w ater and  in te rm ed ia te  
forms have  worked northw ard  along the  eas t A m erican coast to  G reenland. We 
m ight infer from  th is th a t  there w as a  land  barrie r across the  m id-A tlantic a t  one 
tim e and  th a t  the  sea to  th e  south  of th is b arrier received its  crinoids bo th  from  
the  East Ind ian  litto ra l and  from  the deeper p a r ts  of th e  Ind ian  Ocean, while the 
sea to  the no rth  received only s’nallow -w ater species which cam e bo th  from  the  
M editerranean region and  from th e  arctic. W hile the  tim e since the com plete 
rem oval of th is barrier has been insufficient for th e  sou thern  form s everyw here to 
ex tend  the ir  ranges in to  th e  north  A tlan tic , some, a ided by  cu rren ts , have been 
able to  do th is in the w estern p a rt.

In  the  Paeific we find a  sim ilar condition. T here is no con tin u ity  betw een 
th e  n o rth  and  the  sou th  except along the  w estern  coast of South  and  N orth  
A m erica, and in th e  abysses, the species in which m ight ju s t as well have spread 
from  sou th  to  n o rth  in the eastern  p a r t as in the  w estern. A pparen tly  there was 
a g reat trop ical barrie r, a con tinen t or an archipelago lying in a shallow sea, w hich 
preven ted  the  no rth w ard  extension of so u th e rn  form s in th e  w estern Pacific 
though th is has been perm itted  in th e  eastern  portion  of th a t  ocean.
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4. DISTRIBUTION OF THE EAST TND1AX CHINOI DS 
BY FAMILIES.

Comasteridw.

Species of the  fam ily Com asteridæ  occur th ro u g h o u t the E ast Ind ian  region, 
giving to  its  fauna one of its m ost d istinc tive  ch arac te ris tics . The g rea t m ajo rity  
of these species are litto ra l and su b litto ra l, occurring from  the  low tide m ark  down 
to  a d ep th  of usually  less th an  50 fa th o m s. Sm all species of th e  fam ily are found 
everyw here, b u t the large species w ith very  num erous arm s are a lm ost all confined 
to  the  area lying betw een th e  n o rthern  coast of A ustra lia , th e  N ieobar and 
A ndam an Islands, Luzon and New G uinea, a very  few, more h ard y  or m ore 
enterprising  th an  the  re s t, ex tending to  Ceylon and th e  .Maldive Islands on the  
w est, F iji on the east, and to  Ja p a n  on th e  no rth . In th is d is tr ic t, also, are 
found the  sm allest species, show ing th a t  the ex trem es w ithin a  single fam ily , as 
we have seen the  extrem es w ithin the  whole class, do not w ander far from  the 
a rea  offering th e  optim um  conditions for existence, only the  more generalized 
medium -sized types being sufficiently ad ap tab le  to enable them  to in tru d e  in to  
new te rrito ry .

Of the three subfam ilies, the C om asterinæ , which co n ta ins the  largest and 
m ost m u ltib rach ia ta , as well as th e  sm allest species, is the  m ost restric ted , both 
geographically  and bath y m etrica lly . This subfam ily occurs from  E ast Africa to 
T asm an ia  and  S ou th  A u s tra lia , Sam oa, Tonga, Fiji and  J a p a n — even a single 
one of its species covering m ost of th is te rrito ry — b u t of its 30 species 18, or 
nearly  tw o -th ird s , are confined to  th e  cen tre  of th e  E ast Ind ian  region. Only 
th ree  of th e  species are know n to  occur deeper th an  50 fa th o m s, and  these are 
all from  sou thern  J a p a n , and  all species peculiar to  th a t  region.

The subfam ily  Com actiniinæ  is especially ch aracteristic  of A ustra lia , and  five 
of the  e igh t species are confined to  the shores of th a t  co n tin en t, or a t  m ost 
occurring  in sou thern  New G uinea. One species ranges north  to  Singapore and 
th e  P h ilippine Islands , and  an o th er even reaches Hong K ong, while a curious 
form  is only know n from  the A ndam an Islands. The single species of the  genus 
Com inia  occurs in the  K orean S tra its . Though m ostly  li t to ra l and su b litto ra l, 
one species (Com inia decameros) ex tends dow nw ard to 170 fathom s. Curiously 
enough, though so restric ted  in geographical range in the  L ast Indies, th is sub­
fam ily  reappears in the Caribbean Sea ranging on the A m erican A tlan tic  coast 
from  Brazil to Carolina.

The species of the  subfam ily  Capillasterim e are som ew hat more general in 
th e ir d istribu tion  th an  are those of th e  o ther subfam ilies. R epresen tatives of all 
the  three genera occur from  sou th-eastern  A frica to the South  Sea Is lan d s and 
.lap an , and are found from  the shore line down to  60 (Comissia), 110 (Comatella) , 
and 160 (Capillaster) fa thom s. Each of these genera has a  close ally  in the 
trop ical A tlan tic  (Leptonem aster, Neocomatella, Nemaster).
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Zygometridae.

The fam ily  Zygometridae lias a singularly  restric ted  h a b ita t, all the species 
being confined w ithin an area delim ited by  the  northern  A ustralian  coast, the  
A ndam an Islan d s , and  the  Mergui A rchipelago, th e  Philippine Islands, H ong 
K ong, and  southern  Ja p an . Like the  Comasterinae i t  is no t represen ted  in the 
A tlan tic , b u t m any  species, representing  all the three genera, occur as fossils in 
the  la te r  horizons of E urope. I have already  suggested th a t  th e  genera of th is 
fam ily and those of the  Comasterinae, which occur fossil in E urope, as well as the 
recen t genus Leptometra w hich ev iden tly  w as derived from  Psathyrometra  th ro u g h  
such species as Ps. gracillima  and  Ps. m ira, and  Antedon, p robab ly  reached 
E urope by passage “ o v e r la n d ”  no rth  of w h at is now India.

Of the  th ree  genera of the fam ily inhab iting  the  recent seas, Catoptometra 
has the  m ost re stric ted  range, occurring only from  th e  Philipp ine Islands to  
Ja p a n . E udiocrinus inhab its the sam e a rea , bu t extends also to  the  Moluccas 
and the  A ndam an Islands. Zygometra  is more sou thern , occurring ab u n d an tly  
on th e  n o rth ern  coast of A ustralia , and  thence northw ard  to  th e  Mergui A rchi­
pelago, Singapore, H ong K ong and th e  Philippine Is lan d s , its d istribu tion  closely 
paralleling th a t  of Comatula solaris and  C. pectinata.

All of th e  species com posing th is fam ily  are p rim arily  in h ab itan ts  of shallow 
w a te r ;  only th ree  of them , all belonging to  the  genus Catoptometra, an d 'a ll 
occurring in , and peculiar to , sou thern  Ja p a n  pass th e  60-fathom  line, and  the 
g rea test dep th  is only 153 fathom s (C. hartlaubi).

Himerometridae.

As we found to  be the  case with the C om asterinæ  and the Zygom etridæ . all 
of the species of the H im erom etridæ  are confined to  the  E ast Ind ian  region. The 
d istribu tion  of th e  fam ily very closely resem bles th a t  of the  C om asterinæ , and  as 
a whole i t  covers exactly  th e  same area, occurring from  the  eas t coast of Africa to 
no rth ern  A ustralia  an d  Ja p an . All of the  species are litto ra l, none extend ing  
deeper th an  50 fathom s. Of the 3S species 23, or ab o u t tw o-th irds, are  confined 
to the  region lim ited by the  n o rthern  coast of A ustra lia , the  A ndam an Islands, 
S ingapore, the  Philippine Islands, and  New Guinea. This num ber includes alm ost 
all of the  ten-arm ed species, and also nearly  all of those w ith a very g rea t num ber 
of arm s, each ty p e  being an  equally  g rea t deviation  from  the  fam ily m ean, or the 
average for th e  fam ily. O utside of th is a rea  th e  species are of m edium  size and 
have ab o u t tw enty-five arm s.

The genus Am phim etra  is found th ro u g h o u t the  range of the  fam ily, from 
east A frica to  J a p a n , Craspedometra- and  Heterometra occur from  cast Africa to 
n o rthern  A ustra lia , H ong K ong, and the P h ilippine Islands, while Himerometra  
is known from  the  region betw een th e  Persian Gulf and the  Philippine Islands, 
no t being found in A ustra lia  ; a single species, II. persica, covers the  en tire  range 
inhab ited  by th e  other seven species of the genus, besides ex tend ing  fu rth e r  to 
the  w estw ard th an  any  of them .
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S lepha nom e fr id tr.

The range of the fam ily S tephanoinetridæ  is from  th e  east coast of Africa to 
n o rthern  A ustra lia . Tonga. F iji and  the  Philippine Islands , an d  here again one of 
th e  eleven species covers the  range of all the  o thers, though west of Ceylon its 
ch arac te r  becom es som ew hat changed. The species of the S tephanom etrina? are 
exclusively litto ra l, the  g rea test recorded dep th  for any  one of them  being 35 
fathom s. All of th e  large species, or the species in which th e  generic characters 
have becom e g reatly  acce n tu a te d , are confined to the  Philipp ines, M oluccas, and  
the  Solomon Islands, while the more ex trem e genus, O xym etra, is no t known 
excep t from  the Philippines.

The fam ily is represen ted  in the  w estern A tlan tic  by  th e  genus Analcidom etra, 
a  curious type first confused w ith the  genus Oliyometra (0 . earibbea).

Pontiometridir.

Only th ree species belonging to the  fam ily Pontiom ctrida? are know n, all of 
them  being confined to the cen tra l E ast In d ian  region ; one only is know n from 
outside of the  Philippine A rchipelago, th is (Pontiometra andersoni) reach ing  the 
A ndam an Islands , the  Mergui A rchipelago, New Caledonia, and the Pelow 
Islands. The fam ily is exclusively litto ra l, reaching a m axim um  d ep th  of only 
5 S fa thom s, one of the  tw o genera, how ever, n o t being know n beyond 24.

M ariam etrida .

The fam ily M ariametrida? is confined en tire ly  to  the  E a s t In d ian  region, b u t 
its species are widely d istr ib u ted , being found everyw here  excep t in sou thern  
A ustralia  and the extrem e south  of A frica. Two of th e  th ree  genera, how ever, 
are restric ted  in the ir  range, Selenemetra occurring  only betw een the  A ndam ans. 
New B rita in , and the  Philipp ine Is lan d s , and  M ariam etra  betw een the  A ndam an 
Islands, the  Macclesfield B ank , and Ja p a n . All of th e  species are  litto ra l, only 
one, a  Jap an ese  species, ex tend ing  dovm w ard beyond 40 fa th o m s, and  th a t  only 
to  59. As usual, all the  very  large or o thenvise rem arkab le  species arc confined 
to the  region betrveen n o rthern  A ustra lia  and th e  Philippines.

Oolohom efridtr.

A lthough all th e  species are confined to th e  E ast Ind ian  region, the genera 
com posing the fam ily  Colobometridae, five in num ber, have each a very  wide 
range. The fam ily as a whole occurs from  east A frica to  n o rth e rn  A ustralia  and  
sou thern  Ja p a n  ; Oligometra and  Decametra are  found everyw here th rou g h o u t 
th is a re a ;  Cyllometra occurs from th e  Persian  Gulf to  n o rthern  A ustralia  and 
Ja p a n  ; Colobometra ranges from  th e  Bed Sea to  A ustralia  an d  the Philippine 
Islands; and Cenometra is found from th e  Seychelles and  M auritius to  A ustralia 
and th e  Philippines. Most of the  species are litto ra l, though th e  average h ab ita t 
is ra th er deeper than  is the ease witli the m ajo rity  of the  preceding fam ilies : the
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m axim um  d ep th  a tta in e d  is 140 fathom s. As w ith  the  preceding fam ilies, the 
large or rem arkab le species are confined to the  region betw een A ustralia  and  the 
Philippine Islands.

Tropiometridae

The fam ily Tropiom etridae includes b u t a single genus, Tropiom etra, which 
itself contains on ly  four species, th ree  very  closely re la ted  and  one very  d istin c t, 
m uch larger th a n  the  o thers (T . afra). This la rger species occurs from  Queens­
land to  J a p a n , reaching a  d e p th  of 50 fathom s ; the  o ther species range from  the  
South Sea Islands and China to  E ast A frica where they  are found from  Suez to  
the  Cape, an d  from W est A frica to  B razil, the  W est Ind ies, and  Venezuela. 
A lthough th e  genus is a lm ost everyw here confined to very shallow w ater, in the 
Lesser A ntilles th e  local species (T . picta) is only found a t very considerable 
dep ths, an d , as the  sam e is tru e  of ano ther widely d ifferent litto ra l species iii th e  
sam e region (Nemaster lineata), we seem to have here evidence suggesting th a t  
those islands have g rad u a lly  subsided , carry ing  dow n these tw o litto ra l form s to  
a level w hich, though onee th e  coast line, is now m ore th an  100 fa thom s beneath  
th e  surface.

Calometridae.

T he fam ily Calometridae is exclusively confined to  th e  E ast Ind ian  region, the 
species occurring from  the  A ndam an to  th e  K i and  Philipp ine Islands, and thence 
northw ard  to  Ja p a n  ; th e  b a th y m etric  range is from  20 to 240 fathom s so th a t ,  
while no t litto ra l, th e  fam ily  occurs only a t  m oderate  d ep th s , the  average being 
ab o u t 95 fathom s. One of th e  genera is only known from  sou thern  Ja p a n  in 
lo7— 139 fathom s (Calometra) ; ano th er only from  th e  Ki and Philippine Islands in 
140— 240 fa thom s (Gephyrometra) ; a th ird  from  Ja p a n  and  the  P h ilippine Islands 
in  53— 160 fathom s (Pectinometra) ; a  fo u rth  from  th e  A ndam an and  Philippine 
Islands and Ja p a n  in 20 110 fathom s (Neometra) ; while th e  h a b ita t of the  fifth is
qu ite  unknow n. T he first know n species w as described in 1SSS, and all of th e  
o thers have  been described w ith in  th e  la s t th ree  years.

Thalassom elridœ.

The fam ily  Thalassom etridae occurs from  th e  B ay of Biscay and  the  C a rib ­
bean Sea to the islands south  of A frica, an d  from  the eas t coast of Africa th ro u g h ­
o u t th e  Ind ian  an d  Pacific Oceans, reaching sou thern  A ustra lia  a n d  the  G alápagos 
Islands , H aw aii, and  th e  w estern A leutian Islands. W ithin th e  E ast Ind ian  
area i t  includes 54 species d is trib u ted  in nine g en e ra , and  ranges bath y m etrica llv  
from  the shore line down to  1,600 fathom s.

The genus Thalassometra includes, in the  E ast Ind ian  region, 17 species occur­
ring in w ater of from  30 to  1,600 fathom s, being m ost a b u n d an tly  represented  
between 300 and  500, b u t common as far as 800 fathom s. I t  is known from  
A rabia, South A frica, and  the  Crozet Islands to  sou th-eastern  A ustralia , the  Gala-
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pagos Is lan d s . H aw aii, and  th e  w estern A leutian Islands. Several speeies are 
know n from  th e  deeper p a rts  of th e  A tlan tic  also. On the  o u tsk ir ts  of its  range 
tlie species keep near to or below the  b a th y m etric  average of th e  genus, no t occur­
ring  above 300 fa thom s, b u t occurring from  th a t  dep th  dow n to  1,600. In  the 
cen tra l E ast Ind ian  region tw o species are  know n from  only 30 fa thom s b u t, on 
th e  o th er h an d , none descend deeper th a n  650 fathom s.

All of the nine o ther genera of th e  fam ily  which occur in the E a s t Ind ian  
region are peculiar to  it ,  and the  range of m ost of them  is q u ite  re stric ted , a t  
leas t geographically.

Cosmiometra , n ex t to  Thalassometra, is the  m ost widely sp read  ; while it 
does no t itself occur in the A tlan tic , it has a close re la tive  there  (Stylom etra). 
F o u n d  in the  south-w estern  p a r t  of the  Indian  O cean, Cosmiometra ex tends to 
n o rth ern  A ustra lia , th e  H aw aiian  Islands, and sou thern  J a p a n , ranging in d ep th , 
so far as is know n, betw een 136 and 319 fa thom s, both  of these extrem es being 
found in th e  H aw aiian  Islands.

The genus Stirem etra  is in teresting  in hav ing  the  g rea test range in dep th  of 
any  eom atulid  genus, from  th e  shore line down to 1,350 fathom s. I ts  four species 
are  found from  New S outh  W ales and Queensland to  F iji, the  K erm adec Islands, 
an d  the  Philippines.

The genus Ptilom etra  occurs only in shallow  w ater (down to  35 fathom s) 
ab o u t the coasts of sou thern  A ustra lia , being represented  in th e  P hilippines and 
thence eas t to  Ceylon by  the  closely allied genus Pterometra which is found in 
w ater from  37 to  5S fathom s in dep th . A nother closely allied genus is Astero­
metra, found from n o rthern  A ustralia to  th e  K i and  Philippine Islands and 
sou thern  Ja p a n  in dep ths of from  28 to  140 fa thom s.

The genus Crotalometra is found from  the  M eangis and K erm adec to  the 
P h ilipp ine  Islands in dep ths of from 340 to 630 fa thom s. Stenometra  occurs in the 
Ki Islands, the Philippines, and in sou thern  J a p a n , in w ater from 80 to  170 
fa thom s deep , and  Parametra  ranges geographically  from  th e  K i and Philippine 
Islands and sou thern  Ja p a n  to the  H aw aiian Islands and hn thym etrica lly  from  97 
ce rta in ly  to  ab o u t 200 fa thom s, possib ly  to  352.

Charitometridev.

T he d istribu tion  of the  Charitom etridae closely parallels th a t  of th e  Thallasso- 
m etridæ  though it  is som ew hat more restric ted , b u t, while th e  average dep th  
inhab ited  by  th e  species is ab o u t the  sam e, none of them  are found in  sueli deep 
w ater as a ie  those of the  la tte r , and neither are  there any litto ra l species, though 
one comes w ith in  30 fathom s of th e  surface.

G eographically , m em bers of the fam ily are found from  th e  H aw aiian and 
Meangis Islands and southern  Ja p a n  to  the  Red Sea, and also in the  W est Ind ies, 
all these localities supporting  represen ta tives of th e  genera Pachylometra, Glypto­
metra, or Crinom etra. th ree genera which are very  closely re la ted  and  w hich, for 
purposes of zoogeography, m ay well be considered as one. C ollectively, they  are
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approx im ate ly  th e  equ ivalen t of th e  th a lassom etrid  genus Thalassometra. I t  is 
in th e  genus Pachylometra th a t  each ex trem e of dep th  is found, one species 
occurring in 30 fathom s, an o th er in 1,200. The rem aining four genera, Chloro­
metra , Poecilometra. Strotom etra , and  Charitometra, each composed en tirely  of te n ­
arm ed species, and  including betw een them  only nine of th e  28 E ast Ind ian  species, 
are only  found between the Meangis Islands and sou thern  Ja p a n  in w ater of 
betw een 95 and  630 fathom s in dep th .

Antedonidae.

S tric tly  speaking, the  fam ily Antedonidae as a t  p resen t co n stitu ted  is the 
m acrophreate equ ivalen t of all the  o ligophreate fam ilies com bined, each of its 
subfam ilies being in rea lity  com parable  to  an o ligophreate fam ily ; b u t  these 
subfam ilies m u st be un ited  under one general fam ily heading in order p roperly  
to show th e  relationsh ips of the Pentam etrocrinidae and Atelecrinidae, bo th  of 
which are closely akin to  th e  tru e  an tedonid  type , y e t differ profoundly  from  it 
in fundam en ta l po in ts of struc tu re . Species of th e  Antedonidae occur everyw here, 
on all shores, in th e  w arm est and coldest w ater, and  from  betw een tide m arks 
down to  2,900 fathom s. All of th e  subfam ilies occur in the  A tlan tic  as well as 
in th e  In d ian  O cean, an d  all of them  reach the  A m erican side. In  all th e  ex tra- 
trop ical regions, excepting  only th e  sou thern  shores of A ustra lia  and A frica, as 
well as on th e  trop ical w est A m erican coast, th e  Antedonidae supply  alm ost all, 
in m any  places quite  a ll, of th e  endem ic species.

The subfam ily  Antedoninae am ong th e  m acrophreate  forms corresponds in 
m any w ays to  such fam ilies as the  Comasteridae or Him erom etridae am ong the 
oligophreate. The four genera included in th e  subfam ily are com posed en tirely  
of sm all litto ra l species ranging collectively from  sou thern  J a p a n , th e  H aw aiian 
Islands , T onga, F iji, and  sou thern  A ustralia  to the  eas t coast of A frica, and  in 
dep th  ranging from th e  shore line down to  78 fathom s in the  E ast Ind ies, 
and from  146 to  163 fa thom s in the  H aw aiian Islands. Ceylon is the only 
ascerta ined  h a b ita t for Mastigometra ; Compsometra occurs from  southern  Ja p a n  
and th e  H aw aiian  Islands to the  sou thern  coast of A ustralia  ; while Iridometra  
(species related  to  I .  nana) is found th ro u g h o u t the range of th e  subfam ily , 
excep t in sou thern  A ustralia  and the  H aw aiian Islands ; one th ird  of the  species, 
how ever, are only know n from  the  Philippines, to  which group of islands 
the closely allied genus Toxometra is, so far as we know , confined. O utside of 
the  Ind ian  Ocean the  genus Antedon, closely allied to  M astigometra , occurs 
th roughou t th e  M ed ite rranean , and  from  the  Gulf of G uinea to N orw ay, w ith  a 
single species on th e  B razilian coast. I t  appears to  have reached the  A tlantic  
by passage from  th e  B ay  of Bengal “ overland ”  no rth  of India.

The subfam ily  Perom etrinae belongs to  the  In te rm ed ia te  fauna, though to 
th e  higher levels in it. I t  ranges from  sou thern  Ja p a n  and the  K i Islands to 
M adagascar in w ater of from  51 to  140 fathom s in d ep th , and  reappears in the 
C aribbean Sea where the  local rep resen ta tive  is the  com m onest, as well as the
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sm a lles t, crinoid of the  G reater A ntilles. The genus Perometra is found th ro u g h ­
o u t th e  range of the  subfam ily in  th e  E ast In d ian  region, while th e  genus 
Erythrom etra, so fa r  as know n, is confined to  sou th-w estern  J a p a n ,  occurring  in 
w a te r  of from  55 to  105 fa th o m s in d ep th .

T he subfam ily  Zenometrinae is confined, in th e  East Ind ian  reg ion , to  betw een 
th e  d ep th s of 7S and  1,58S fa th o m s; one of the  genera, B alanom etra , is only 
know n from the Philippine Islands in w ater hav ing  a d ep th  of from  7S to  82 
fa thom s ; Adelometra occurs in  140 fa th o m s off th e  Ki Is lan d s , and  in 211 fathom s 
off Cuba. Zenometra is found in th e  H aw aiian  Islands in from  102 to  352 
fa thom s, and  in the n o rth ern  W est In d ie s ; both of these doubtless occur th ro u g h ­
o u t th e  Ind ian  Ocean. Psathyrometra is found  from  th e  G alápagos Islands, 
B ritish  C olum bia, an d  th e  w estern  A leu tian  Islands to  th e  A ndam an Islands and 
th e  B urm ese co as t, th e  n o rth e rn  an d  eastern  species being  th e  la rg est an d  th e  
w estern  the sm allest, an d  re a p p e a rs , som ew hat m odified, as th e  genus Leptometra 
in th e  M editerranean  and  along th e  eas te rn  coast of the  A tlan tic  from  M adeira 
to  th e  F aroe  Islands. Psathyrometra  ranges from  188 to  1,588 fa thom s, more 
th an  half of th e  species occurring below th e  500-fathom  line. In  view of th is  it  
is ra th e r  curious th a t  it  does n o t ex ten d , unchanged , in to  the  A tlan tic .

T he subfam ily  Heliom etrinae is represen ted  in the  B ast In d ia n  region by tw o 
genera, Cyclometra an d  Trichom etra ; th e  fo rm er ranging from  th e  m ou th  of the  
R ed Sea to  so u th e rn  J a p a n  in from  107 to  1,200  fa th o m s, and  th e  la tte r  from  th e  
H aw aiian  Islands nearly  to  Ceylon in  from  138 to  430 fa th o m s, also occurring in 
th e  W est Indies and  on th e  so u th -eastern  coast of th e  U n ited  S ta te s . Cyclometra 
is closely allied to  H eliom etra , Solanometra and  Prom achocrinus, while Trichometra  
is a llied  to  Hathrometra. These two g enera , th erefo re , ap p ea r to  have  been the 
s ta rtin g  po in t w hence has been derived  th e  characteristic  fau n a  of th e  A ntarc tic  
region, which ex tends n o rthw ard  along the  w est coast of South  and  N orth  A m erica 
to  th e  Bering Sea and sou thw ard  again to  sou thern  J a p a n , and  th e  ch aracteristic  
fau n a  of th e  n o rth  A tlan tic , th e  A rctic O cean, the Sea of O kho tsk , the  Gulf of 
T a r ta ry , an d  th e  w estern coast of th e  Sea of Ja p a n .

The subfam ily  Thysanom etrinae includes only tw o genera in the  E ast In d ian  • 
region, and  is found only in sou thern  J a p a n , th e  P h ilippine Is lan d s , and  the  
A ndam an Islands, ranging  in d ep th  from  70 to  150 fathom s. One of th e  genera 
(Eum etra ) occurs in the A ndam an and  in th e  Ph ilipp ine  Islands, th e  o ther 
(Thysanometra) in th e  Philipp ines and off sou thern  J a p a n . The la t te r  is closely 
re la ted  to a com m on genus (Coccometra) in th e  C aribbean Sea.

Species of the  two genera of B athym etrinae oecur from  th e  w est coast of 
A m erica and th e  A leu tian  Islands to  th e  A n tarc tic  seas and  th e  eas t coast of 
A frica, Thaum atom etra  inhab itin g  w ater of from  SO to  1,600 fathom s in d ep th , 
an d  Bathym etra  being found betw een 1,200 and  2,900 fathom s, th e  la tte r  being the  
g rea test d ep th  a t  which crinoids have been dredged. Thaum atom etra  occurs in 
th e  extrem e south  of the  A tlan tic , while Bathymetra  is know n from  as far north  
in th a t  ocean as the  A brolhos Islands in Brazil.



A H.  CLARK : T H E CRINOIDS OF TH E IN D IA N  OCEAN. 27

Pentametrocrinidae.

The fam ily  P en tam etrocrin idae is com posed alm ost en tire ly  of deep-w ater 
species. B oth  Decametrocrinus and  Pentametrocrinus range from  G reenland to 
the  ex trem e so u th  of the  In d ian  O cean, an d  thence from  E ast A frica to  th e  E a s t 
Indies an d  J a p a n , Decametrocrinus reaching th e  M eangis an d  H aw aiian  Islands. 
As a fam ily  th e  range in d ep th  is from  103 to 1,800  fa thom s b u t, w hile a tta in in g  
the  sam e abyssal lim it, Decametrocrinus does n o t occur above 361 fathom s.

Atelecrinidae.

The A telecrinidae, in m any  ways th e  m ost in teresting , is th e  le a s t know n of 
any  of th e  eom atu lid  families. F our species are recognized, one from  th e  w est 
trop ical A tlan tic , the  o thers from  the  Philippine Islands, F iji, and  the H aw aiian  
Islands, the  la s t (A . conifer) being m uch the  largest. The range in dep th  in th e  
E a s t In d ian  region is from  552 to  809 fathom s.

Pentacrinitidae.

The fam ily  Pentacrinitidae includes, in th e  E a s t In d ian  region, 28 species, 
d istribu ted  in 4 genera of which one, M etacrinus, contains 22 . C ollectively th e  
species range from  sou thern  Ja p a n  to  F iji and  th e  K erm adec Islands , and  w est­
w ard to  the  w est coast of In d ia , b u t all the  species belonging to th re e  genera, 25 
in all, a re  found  w ithin th e  locality  of m axim um  in ten sity  for In te rm ed ia te  
fo rm s; th e  fo u rth  genus is n o t found in th is a rea  a t  a ll, occurring eastw ard  only  
to  th e  M alay P eninsula. In  d ep th  the  E a s t In d ian  species of P en tacrin itidæ  
range from  ab o u t 60 to  1,350 fa thom s, occurring m ost ab u n d an tly  between 200 
and  600. Three of the four genera are  confined to  the E a s t Ind ian  region, b u t 
Endoxocrinus occurs on bo th  coasts of th e  m id-A tlantic. In  the C aribbean Sea 
an o th er genus is found , Isocrim ts, represented  by  th ree  species one of w hich , I .  
asteria, is a  shallow -w ater form  occurring up  to  5 fathom s or even less. Isocrinus  
is ab u n d an tly  represented  as a fossil in various horizons, especially in E uro p e , 
b u t none of th e  o ther genera are know n excep t in th e  recent seas. One of the  
m ost a b u n d an t, best know n, and  h an dsom est of the  fossil crinoid groups is the 
genus Pentacrinites  w hich so far has no t been discovered in the  recen t seas.

A  piocrinidce.

The fam ily  A piocrinidæ, including m any  of the b est know n of the  fossil 
crinoids, is represented in th e  recent seas by two genera, each w ith a single species ; 
these are Car penterocrinus mollis from  sou thern  Ja p a n , in 565 fathom s of w ater, 
and  Proisocrinus ruberrimus from  th e  P h ilipp ine Is lan d s , in 940 fathom s.

Hyocrinidae.

The fam ily  Hyocrinidae includes five genera which collectively occur from  the 
Queen C harlo tte  Islands , off B ritish  Colum bia, and  the  Philippine Islands to the
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A ntarc tic  O cean, and n o rth , in th e  A tlan tic , to  the Canaries ; h u t none of the 
genera  are well u nderstood . Calamocrinus is found in th e  G alápagos Islands and 
off the west coast of C entral A m erica in from 392 to 782 fa th o m s; Ptilocrinus  is 
know n from  the  Queen C harlo tte  Islands in 1,588 fa th o m s, from  the  ex trem e south 
of th e  Pacific in 240 fa thom s, and from  the  extrem e sou th  of th e  A tlan tic ; T ha­
lassocrinus occurs in the  Philipp ines in 1,262 fa th o m s; an d  H yocrinus  in the  Cro- 
z e t Islands, south  of A frica, in 1,600 fathom s, (lephyrocrinus is from  the C anary  
Islands.

Phrynocrinidic.

T he fam ily Phrynocrinidae is as y e t only know n from the  single specim en of 
the  type species of P hrynocrinus  which I dredged off sou thern  Ja p an  in 649 
fathom s.

Bourgueticrinida'.

The genus R hizocrinus  of the  fam ily Bourgueticrinidae was first known to 
occur in th e  recen t seas th ro u g h  having been d iscovered, to g e th er w ith  a hum an 
ske le ton , in a  recen t breccia a t  G uadeloupe in th e  Lesser A ntilles, a  few years  la te r  
being found off N orw ay , and  a lm ost a t  th e  sam e tim e off B arbados and  off Portugal. 
A t th e  p resen t tim e  it is know n from  N orw ay and Cape Cod to  th e  A rgen tine , and 
from  Som aliland to  th e  Philipp ine Islands, in th e  E a s t In d ian  region extend ing  
from  56 to  1,025 fa thom s. B athycrinus , the o ther recen t genus of the  fam ily, 
occurs everyw here in deep w ater, en tering  the  deep cold s ta g n an t basins, ranging in 
th e  Ind ian  and Pacific Oceans from  650 dow n to  2,320 fa th o m s . 1

5. THE IMPORTANCE OF CRINOIDS.
Econom ically  th e  crinoids serve no useful purpose, a t  least up to  now they 

have been p u t  to none. Owing to  the ir  o rd inarily  fixed m ode of life, how ever, 
th ey  can  be used as an accu ra te  index to  th e  p lank ton  co n ten t of th e  surrounding 
w a te r, w hereby an a c cu ra te  idea m ay  lie had , a t a sm all exp en d itu re  of tim e, 
labour, and  m oney, of its a b ility  to  su p p o rt o th er m arine life such as m arketab le  
fish, coral, sponges, or pearl oysters . A careful s tu d y  of the crinoid species, their 
ecology, the ir food (as evidenced by  their stom ach con ten ts), and th e ir  hab its 
should be und ertak en  so th a t  the inform ation  offered by th em , undoub ted ly  of 
considerable value, m ay be read ily  app recia ted . So far abso lu te ly  noth ing  has 
been done in th is  direction .

The chief in terest in th e  crinoids lies in th e ir  relation  to th e  s tu d y  of fossils.

I H olopidæ .
The fam ily Holopidæ has been ereated to contain the eurious genus H olopus, an extraordinary  

m assive short-arm ed crinoid w ith an asym m etrical crow n, sessile, or m ounted upon a short tliiek  
unjointed stem . I t  oeeurs, so far as is now know n, only in the W est Indies, am ong the Lesser A n­
tilles , in water of fiora 5 to  100 fathom s in depth. Two species have been described, H . rangii from  
M artinique, w ith  eigh t arm s, and H . rawsoni from Barbados, with ten; both, how ever, represent the 
sa m e  form. Carpenter unfortunately overlooked the latter in th e  preparation of the “  Challonger ” 
report.

This genus is especially  to be looked for in the East Indies.
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Tlie palæontological record is astonishingly  com plete, and m any  of the  recent 
genera run  far back in geological tim e. The corre la tion  between the  Ju rassic  
and  la ter horizons and the  presen t E ast Indian  crinoid fauna will show m any very  
in teresting  facts when properly  worked out. A t the  present s ta te  of knowledge 
i t  would seem as if the E uropean Ju rassic  had received its fauna by m eans of a 
p as t sea connection north  of w hat is now In d ia , a suggestion which i t  is well 
w orth  while to  follow up , as it is supp lem ented  by  o ther sim ilar facts indicated 
in o ther groups.

L ike m any  o ther anim als th e  crinoids have suffered a t  the  hands of the palae­
ontologists th rough  being forced to  show m any  th ings geologically perhaps 
probable, bu t zoologically very  doubtfu l. E specially has th is been the  case w ith 
the phylogeny. Very highly specialized types have been m ade to appear as th e  
ancestors of more generalized types sim ply because th ey  happened to precede them  
in the  rocks. Exquisite phylogenetic trees have been constructed  showing the  
developm ent from  th e  earliest to  the recent species, which, zoologically, would be 
m uch m ore logical and  correct if inverted  and constructed  from  the recen t species 
as a  base to the  earliest form s a t  the  top. In  the stu d y  of the crinoids each 
geological horizon should be tre a te d  in the ligh t of a zoogeographic or fauna] 
region, on the  sam e plane as the recent zoogeographic regions, and m uch m ore of 
tru th  will resu lt th an  by the  use of the com m only accepted m ethods.

(j. CORRELATION OF THE RECORDS OF PREVIOUS 
AUTHORS.

In  the  course of m y stud ies upon the recen t crinoids I have reviewed the 
original m ate ria l which has served as the  basis for alm ost all of the papers th a t  
have been published upon the species inhab iting  th e  Ind ian  Ocean and  ad jacen t 
seas, and , n a tu ra lly , 1 have discovered a num ber of cases of erroneous identifica­
tion . In  order th a t  th e  w orks of the earlier au tho rs m ay be readily  understood 
I have p repared  th e  following lists in w hich th e  left-hand  colum n gives the  nam e 
of the species as recorded, and  the righ t-hand  the  nam es as now accepted of the 
species represen ted  by  the  specim en or specim ens upon which the record is ac­
tu a lly  based , as determ ined  from m y stu d y  of th e  original exam ple. T aken in 
conjunction  w ith the  synonym y given for each species these lists should m ake the 
com prehension of the records heretofore published , a t  presen t very difficult, 
com paratively  easy.

HISTOIRE NATURELLE DES ANIMAUX SANS VERTÈBRES— 
LES COMATULES.

M. le Chevalier de L am arck , 181 fi. 

p. 533 Comatula solaris . .  . . Comatula solaris.

Comatula m ultiradiata  . .  f  Cu pilla ste) sintosn.
t. Comaster multifida.
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p. 534 Comatula rotalaria Comatula rotalaria.
C oni at il lu fimbriata Capillaster m ultiradiata
Comatilia carinata Tropiom etra carinata.

p. 535 Comatula adeona’ Oligometra adeona’.
Cornutula brachiolata . . Comatulella brachiolata

DIE GATTUNG COMATULA.

J .  M üller, 1849.

p. 248 Comatula (Actinom etra) solaris Comatula solaris.
p 249 Comatula brachiolata Comatulella brachiolata.
p. 250 Comatula rosea. Comatulella brachiolata

Comatula (Alecto) echinoptera C om actinia echinaptera
p. 251 Comatula tessellata î

Comatula milleri Antedon bifida.
Comatula adeome Oligometra adeonw.

p. 252 Comatula (Alecto) carinata Tropiometra carinata.
Comatula  (Alecto) mediterranea Antedon mediterranea.

p. 253 Comatula (Alecto) phalangium Lept omet ra ph alangiu m
Comatula (Alecto) petasus Antedon petasus.

p. 254 Comatula (Alecto) sarsii Hathrometra sarsii.
Comatula  (Alecto) eschrichtii Heliometra glacialis.

p. 255 Comatula (Alecto) m ilberti A m ph im etra m ilberti.
Comatula jacquinoti A  m phimetra milberti.
Comatula cum ingii Comatula pectinata.

]). 250 Comatula (Actinometra) rotalaria . . Comatula rotalaria.
Comatula (Actinometra) wahlbergii Comanthus wahlbergii.

p. 257 Comatula (Alecto) savignii Heterometra sa vigil i i.
Comatula elongata Dichrometra flagellata.
Comatula trichoptera Comanth us trichoptera.

p. 258 Comatula (Alecto) fimbriata Capillaster m nltiradiata.
Comatula macronema Ptilometra macronema.

p. 259 Comatula (Alecto) reynaudii Heterometra reynaudii.
Comatula philiberti A  m  ph i m etia philibert i.

p. 200 Comatula (Alecto) parvicirra Comanthus parvicirra.
Comatula japonica Coma nth us ja  ¡ionica.

p. 201 Comatula (Alecto) palmata Dichrometra ¡taimata.
Comatula (Alecto) multiradiata Capillaster m uniradiata

p. 262 Comatula multifida Comaster m ultifida.
p. 263 Comatula timorensis Comanthus parvicirra.

Comatula flagellata Dichrometra flagellata.
Comatula (Alecto) articulata Dichrometra articulata.
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]). 204 Comatula novœgninerr . .  Comaster novaeguinea.
Comatula bennetti . .  . .  Comanthus bennetti.

REPORT UPON THE CRINOIDS COLLECTED BY H.M.S. 
“ ALERT.”

F . Je ffrey  B e ll, 1884.

p. 106 A ntedon adeona

Antedon milberti

A n ledon p in n ifor m is  
p. 107 Antedon carpenteri 

A ntedon pum ila. 

p . 158 Antedon bidens 
A ntedon loveni 

p. 159 Antedon decipiens 
p. 160 Antedon regina

Antedon articulata 
A  ntedon gyges 

p. 161 Antedon irregularis 

p. 102 Antedon elegans 

]). 163 Antedon briareus
Antedon microdiscus 

p. 164 Actinom etra solaris 

p. 165 Actinom etra albonotata 
p. 100 Actinometra intermedia 

p. 167 A ctinom etra robusta 
Actinom etra strota 
Actinometra■ cum ingii 

p. 108 Actinom etra coppinger 
Actinom etra jukesi 
Actinom etra parvicirra  

p. 109 Actinom etra alternans 
Actinom etra paucicirra

Actinom etra multifida

Actinom etra variabilis 

p. 170 Actinom etra, sp. juv.

Í  Tropiom etra , sp. nov. 
Oligometra adeonae.

Í  Am phim etra milberti. 
A m phim etra discoidea. 
Oligometra carpenteri. 
Oligometra adeonae. 

Oligometra carpenteri. 
Compsometra loveni. 

Oligometra adeona. 
Colobometra perspinosa. 

A  mphimetra variip inna. 

Dichrometra regime. 
Dichrometra articulata.

. .  Dichrometra gyges.

Am phim etra  va riip inna .

. .  Zygometra elegans.
Comantheria briareus.

. . Zygometra microdiscus. 

Comatula solaris. 

Cornutula solaris. 
Comatula solaris.

. .  Comatula solaris.
Comatula solaris.

. . Comanthus parvicirra.

Capillaster multiradiata. 
. .  Comatula rotalaria. 

Comanthus parvicirra. 
Comantheria alternans. 
Comatula, rotalaria.

S Comaster tyjñca.
. Comanthina schlegelii.

( Comaster typica.
' ' ( Comaster m ultifida.

Comatula pectinata.
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THE EAST INDIAN CRINOIDS INCEUDE1) TN THE 
“ CHALLENGER” REPORT.

T H E  S T A L K E D  C R IN O ID S. 

P . H erb ert C a rpen ter, 1SS4.

Ilyocrinus beth cilia nus H yocrinus bethellianus.
Bathycrinus aldrich i an us Bathycrinus australis.
Bath yeri nus cam jib el lia nus Bathycrinus aldrichianus.
Pentacrinus alternicirrus Endoxocrinus alternicirra.
Pentacrinus mollis Carjtenterocrinus mollis.
Pentacrinus naresianvs H yjxdocrinus naresianus.
M etacrinus angulatus . . M etacrinus angulatus.
M etacrinus cingnlatus M etacrinus cingulatus.
M etacrinus costatus M etacrinus costatus.
M ct.ac rinus i n terrupt us M etacrinus interrujifns.
M  etacrinus moseleyi . . M etacrinus moseleyi.
M etacrinus murrayi M etacrinus nobilis, var. m urrayi
M etacrinus nobilis M etacrinus nobilis.
M etacrinus nodosus M etacrinus nodosus.
M etacrinus rotundus . . M etacrinus rotundus.
M etacrinus stewarti M etacrinus stewarti.
M etacrinus superbus . . M etacrinus sujierbus.
M etacrinus tuberosus . . M etacrinus tuberosus.
M etacrinus varians M etacrinus varians.
M etacrinus wyvillii M etacrinus wyvillii.
M etacrinus, sp. M etacrinus rotundus.

REPORT ON A COLLECTION OF EOHINODERMS FROM 
|THE ANDAMAN ISLANDS.

F . Je ffrey  Bell, 1S87.

j). 140 Antedon , sp. . .  . .  Pontiometra andersoni.

THE EAST INDIAN CRINOIDS INCLUDED IN THE 
“ CHALLENGER ” REPORT.

T H E  COM ATULIDS.

P. H erb e rt C a rpen ter, ISSs.

p . 374 Thaum atocrinus renovatus . .  Pentametrocrinus, sp.
Atelecrinus w yvillii . .  . .  Atelecrinus w yvillii.
Eudiocrinus indivisus , .  Eudiocrinus indivisus
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Eudiocrinus japonicus  
E udiocrinus semperi . .  
E udiocrinus varians . . 
Promachocrinus abyssorum  
Promachocrinus naresi

p. 375 Antedon elegans

Antedon microdiscus . .  
Antedon m ultiradiata . .  
Antedon aculeata 
A ntedon acutiradia  
Antedon basicurva 
Antedon bispinosa 
Antedon breviradia 
A ntedon denticulata  
Antedon echinata 
A ntedon flexilis 
A ntedon gracilis 
Antedon incerta 
Antedon incisa  
Antedon latipinna  
Antedon longicirra 

p. 376 Antedon parvip inna . .  
A ntedon pusilla  
Antedon spinicirra  
Antedon tuberosa 
Antedon valida■
Antedon acoela 
Antedon discoidea

Antedon abyssicola

A ntedon  abyssorum  
A ntedon alternata 

p. 377 A ntedon exigua 
A ntedon hirsuta,
Antedon loevis 
Antedon remota 
A ntedon tenuicirra  
Antedon anceps

Antedon carinata

Antedon carpenteri 
Antedon in form is

Pentametrocrinus japonicus. 
Pen tametrocrinus semperi.
P enta met rocrimis varians. 
Decamet rocrinus ab yssorum , 
Decametrocrinus naresi.

(  Zygometra elegans.
\  Zygometra, comata 

Zygometra microdiscus. 
Zygometra m ultiradiata. 
Chlorometra aculeata. 
Stiremetra acutiradia. 
Charitometra basicurva. 
Thalassometra bispinosa. 
Stirem etra breviradia.
A  m phi metra denticulata. 
Thalassometra echinata. 
Pachylometra flexilis. 
Thalassometra pergracilis. 
Crotalometra incerta. 
Charitometra incisa. 
Thalassometra la tip inna. 
Asterometra longicirra. 
Strotometra parvipinna. 
Perometra 'pusilla. 
Stirem etra spinicirra. 
Glyptometra tuberosa. 
Crotalometra valida. 
Poecilometra acoela. 
Gephyrometra, discoidea. 

ƒ Bathym etra abyssicola.
X  Bathymetra carpenteri. 

Thaumatometra abyssorum. 
Thaumatometra alternata. 
Thaumatometra exigua. 
Thaumatometra hirsuta. 
Thaumatometra lœvis. 
Thaumatometra remota. 
Thysanom etra tenuicirra 
Craspedometra anceps. 
Tropiometra, carinata. 
Tropiometra encrinus. 
{Tropiometra picta.) 
Oligometra carpenteri. 
Decametra inform is.
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p. 378 Antedon laevissima 

A ntedon loveni

Antedon milberti

Antedon parvicirra 

Antedon perspinosa 

A ntedon pinniform is  
Antedon pum ila  
Antedon serripinna  
Antedon tessellata 
A ntedon variip inna  
Antedon adeona; 
Antedon balanoides 
Antedon bidens 
Antedon im pinnata  
Antedon laevipinna 
Antedon compressa 
Antedon flexilis

Antedon macronema

p. 379 A ntedon pahda
A ntedon quinquecostata 
Antedon robusta 
Antedon œ quipinna  
Antedon articulata 
Antedon bimaculata 
Antedon brevicuneata 
Antedon clemens 
Antedon conjungens 
A ntedon disciform is 
Antedon elongata ) 
Antedon flagellata ) 
Antedon gyges 
Antedon im parip inna  
Antedon indica  
Antedon laevicirra 
Antedon manca 
Antedon marginata  
Antedon occulta 
Antedon palmata  
Antedon protecta 
Antedon regalis

Am phim etra milberti.

Colobometra perspinosa.

A  mphimetra m ilberti.
A m phim etra  discoidea. 
Am phim etra molleri.

I  rid oni etra parvici rra. 

Colobometra perspinosa. 
Am phim etra p inniform is. 
Compsometra loveni. 
Oligometra serripinna.

?

Am phim etra variip inna.
. .  Oligometra adeona'.

Balanometra balanoides. 
Oligometra adeonce 

?

Am phim etra milberti. 
Parametra compressa.

. .  Pachylometra flexilis.
< Ptilometra macronema.
\  P tilometra miilleri. 

Pachylometra patula. 
Stenometra quinquecostata. 
Pachylometra robusta. 
Dichrometra protectus. 
Dichrometra articulata. 
Dichrometra bimaculata. 
Dichrometra protectus. 
Craspedometra anceps. 
Dichrometra protectus. 
Cyllometra disciform is.

Dichrometra flagellata.

Dichrometra gyges. 
Dichrometra proiectus.

. .  St.cphanom.etra indica. 
Dichrometra protectus. 
Cyllometra manca. 
Stephanometra marginata. 
Dichrometra occulta. 
Dichrometra palmata. 
Dichrometra protectus.

. .  Dichrometra regalis.
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Antedon reginae 
Antedon sim ilis  

p. 3S0 Antedon spicata
Antedon tuberculata 
Antedon angusticalyx  . . 
Antedon distincta  
Antedon inaequalis 
Antedon acuticirra  
Antedon anceps 
Antedon angustiradia . .  
Antedon bipartip inna . .

A ntedon ludovici

Antedon philiberti 
Antedon quinduplicava  
Antedon reynaudi 
Antedon savignyi 
Antedon variipinna  
A ctinometra brachiolata 

p. 381 Actinom etra pectinata . .  
Actinom etra solaris 
Actinota eira pa ucicirra 
Actinom etra distincta . .
A ctinometra multibrachiata  
A  ctinom eira novœ-gui ne ce 
Actinom etra typica  
Actinom etra, cum ingi . .  
Actinom etra pulchella . 
Actinom etra maculata . .  
Actinom etra nigra 
Actinom etra pulchella . . 
Actinom etra stelligera . .

]). 3S2 Actinom etra elongata . . 
Actinom etra rotalaria . .  
Actinom etra sim plex . .  
Actinom etra valida 
Actinom etra borneensis 
Actinom etra coppingeri 
Actinom etra fimbriata . .
A  ct inometra multiradiata  
Actinom etra sentosa

Dichrometra regina’. 
Dichrometra sim ilis. 
Stephanometra spicata. 
Stephanometra tuberculata. 
Pachylometra angusticalyx. 
Pachylometra distincta. 
Pachylometra inoequalis. 
Craspedometra acuticirra. 
Craspedometra anceps. 
Adelometra angustiradia. 
Craspedometra acuticirra.

\ Craspedometra acuticirra.
( Craspedometra amboina:.

A  m  phimetra philibert i. 
Heterometra quinduplicava  
Heterometra reynaudii. 
Heterometra savignii.
A  m  phimetra varii p i n na. 
Comatulella brachiolata. 
Comatula pectinata. 
Comatula solaris.
Comatula rotalaria. 
Comaster distincta. 
Comaster multibrachiata. 
Comaster novaeguinae. 
Comaster typica.
Comatula pectinata. 
Comatella maculata 
Comatella maculata. 
Comatella nigra.
(see th ree  lines above). 
Comatella stelligera.
Coma nthus parvicirra.
Comanthus parvicirra. 
Comanthus parvicirra. 
Comanthus annulata.
C a pillaster multiradiata. 
Capillaster m id  tirad iata. 
Capillaster multiradiata.
C a pillaste r m u Itirad iata. 
Capillaster sentosa.

1 E ast Indian specim en on ly ; the A tlantic and Caribbean specim ens belong to the genus 
Neocomatella.
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Actinom etra  
Actinom etra  
Actinom etra  
Actinom etra  
Actinom etra  
Actinom etra  
Actinom etra  
Actinom etra  
Actinom etra  
Actinom etra  

p. 3S3 Actinom etra  
Actinom etra

alternans . . 
belli
bennetti . . 
briareus . . 
divaricata 
duplex  
grandicalyx  
japonica, . . 
littoralis . . 
magnifica 
m ulti ful a . .  
nobilis

Actinom etra parvicirra

Actinom etra peroni 
Actinometra quadrata. . .  
Actinom etra regalis 
Actinom etra robust i p inna  
Actinom etra schlegeli . . 
A ctinometra trichoptera

Actinom etra va ri ab il is

Comantheria alternans. 
Comanthina belli. 
Comanthus bennetti. 
Comantheria briareus.
Co)n antheria bria re us.
Coma n thina schlegelii.
Go m antheria grand icaly.r. 
Comanth us japon ica. 
Comanthus annulata. 
Comantheria, magnifica.
Co m aster mnlt ¡fida. 
Comanthina schlegelii. 

f  Comaster distincta.
I Comanthus annulata.

'i Comanthus samoana.
! Comanthus wahlbergii.
LComanthus parvic irr a. 

Comanthus bennetti. 
Comanthus parvicirra. 
l 'omanthinu schlegelii. 
Himerometra ? crassipinna. 
Cornant h in a sch legeli i . 
Comanth us trichoptera.

Í Comaster typica.
Comaster multifida.

THE OOMATULÆ OF THE MERGUI ARCHIPELAGO.
P. H e rb e r t C arp en te r, 1889.

p. 305 Antedon elegans 
p. 306 Antedon andersoni 
p. 310 Antedon milberti 

A ntedon spicata 
p. 311 Antedon conjungens 
p. 312 Actinom etra notata

Zygometra comata. 
Pontiometra, andersoni. 
*4 m ph im eira milberti. 
Stephanometra spicata. 
Dich rom eira protectus. 
Comatella stelligera.

BEITRAG ZUR KENNTNISS OER COMATULIDES E AUN A 
DES INDISCHEN ARCHIPELS.

p. 19 Antedon bengalensis
p. 21 A ntedon martensi
p. 22 Antedon kraepelini
p. 23 A nh dan brockii

C. H a rtla u b , 1S91.

Heterometra bengalensis. 
Heterometra martensi.
Himerometra. kraepelini. 
Heterometra brockii.
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p- 25 A ntedon affinis Heterometra affinis.

p-
p-

27 Antedon nematodon 
29 A  ntedon ludovici

Heterometra nematodon.

p- 32 A ntedon crassipinna . . H im erom etra crassipinna.

p- 41 A ntedon clara: Cyllometra clarœ.

p- 43 Antedon bella Cenometra bella.

p- 44 A ntedon bella, var. brunnea . .  • Cenometra brunnea.

p- 4(5 A ntedon klunzingeri Dichrometra klunzingeri.

p- 47 Antedon finschii Selenemetra finschii.

p- 49 Antedon palmata Dichrometra palmata.

p- 52 Antedon erinacea Oxymetra erinacea.

p- 54 Antedon tenuipinna Stephanometra tenuipinna.

]>• 55 Antedon oxyacantha Stephanometra, oxyacantha.

p- 59 A ntedon monacantha . . Stephanometra monacantha.

p- 61 Antedon sp in ip in n a Stephanometra sp in ip inna .

p- 63 A ntedon im parip inna  . . Dichrometra protectus.

p- 66  Antedon tenera Dichrometra tenera.

p- 63 Antedon brevicuneata . . Dichrometra protectus.

]»•
p-

71 Antedon elongata ) 
73 Antedon flagellata ) . .  Dichrometra flagellata.

p- 76 Antedon conifera Cosmiometra conifera.

p- 78 Antedon macronema Ptilometra mulleri.
A ntedon andersoni Pontiometra andersoni.

p. 81 Antedon milberti 1 Am phim etra  milberti.
\  Am phim etra molleri.

p- 82 A ntedon serripinna Oligometra serripinna.

p- 84 A ntedon japonica Oligometra japonica.

p- S5 Antedon perspinosa Colobometra perspinosa.

p- S6 Antedon afra Tropiometra afra.

p- 88 Antedon hupferi Antedon hupferi.

p 89 Antedon nana Iridometra nana.

p- 94 Actinom etra divaricata Comantheria briareus.

p- 95 Actinom etra bennetti . . Comanthus bennetti.
■ Comanthina schlegelii.

p- 96 Actinom etra parvicirra . .  j Comanthus samoana.
\ Comanthus parvicirra.

p- 99 Actinom etra regalis Comanthina schlegelii.
p- 101 Actinom etra coppingeri Capillaster multiradiata.

Actinom etra macrobmchius Capillaster macrobrachius.

p- 102 Actinom etra fimbriata  . . Capillaster multiradiata.
p- 103 Actinom etra m ultiradiata Capillaster multiradiata.

p- 104 Actinom etra stelligera. . . Comatella stelligera.
p- 105 Actinom etra maculata . . Comatella maculata.

Actinom etra pulchella . . Comatella maculata.

X
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p. 107 Actinom etra solaris
Actinom etra pectinata . .  
Actinom etra brachiolata 

p. tOS Actinom etra typica  
p. U l  Actinom etra gracilis

Comatula solaris. 
Comatula pectinata. 
Comatula pectinata. 
Comaster typica. 
Comaster gracilis.

ECHINODERMA FROM THE MACCLESFIELD BANK. 
II. CRINOIDEA.

F . Jeffrey  Bell, 1894.

p. 390 Eudiocrinus granulatus Eudiocrinus indivisus.
Antedon carinata Oligometra serripinna.
A ntedon  ? spicata Stephanometra tuberculata.
Antedon inopinata Himerometra inopinata.
Antedon bassett-sm ith i. . Comatella stelligera.
.4 ntedon vicaria M ariametra vicaria.
Antedon brevicirra . . Comaster distincta.
A ntedon flavom aculata .. Stephanometra, monacantha.
Antedon moorei Dichrometra sim ilis .
Antedon fieldi ?
Antedon  ? variispina . . M ariametra vicaria.
Actinom etra fimbriata . . Capillaster multiradiata.
Actinom etra partnerrra Comanthus jmrvicirra.
Actinom etra• bennetti . . Comanthus bennetti.
Actinom etra sim plex . . Comatella maculata.
Actinom etra duplex . .  Comanthina schlegelii.
Actinom etra maculata. . . Comatella stelligera.
Actinom etra rotalaria . . . .  Comanthus parvicirra.
Actinom etra regalis Comaster multibrachiata.
Actinom etra peregrina . . Comissia peregrina.

LIST OF TUE ECHINODERMS OF NORTH-WEST 
AUSTRALIA. II. CRINOIDEA.

( “  The chief localities are  H o lo th u ria  B ank , M agnetic Shoal, Cossack Island , 
and  B au d in  Island  (14° 08 ' S ., 125° 30' 15.).”  )

F. Jeffrey  Bell, 1894.

p. 394 Antedon milberti

Antedon serripinna  
Antedon variip inna  
Antedon  sp. (near macronema)

< Am phim etra discoidea.
I Oligometra carpenteri. 

Oligometra carpenteri. 
Am phim etra variip inna. 
Cenometra cornuta.
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Actinometra

Actinom etra
Actinom etra

Actinom etra

Actinometra

Actinom etra

Actinometra

pectinata, . .

nobilis
paucicirra

parvicirra

variabilis . .

m ultifida . .

multiradiata

( Comatula pectinata.
X  Comatula purpurea. 

Comanthina belli. 
Comatula rotalaria.

Í Comatula pectinata. 
Comantheria briareus. 
Comanthus parvicirra.

< Comaster typica.
\ Comanthina belli.

Capillaster m ultiradiata.

ECHINODEEHS OF THE ARAFURA AND BANDA SEAS. 
II. CRINOIDEA.

F. Jeffrey  Bell, 1894.

p. 395 Actinometra, maculata . .  . .  Comatella, maculata.

COMATULIDEN VON AMBOINA UND THURSDAY ISLAND. 
L. D öderlein, 1898 .

p. 475 Antedon elegans 
p. 476 A ntedon microdiscus .

Antedon bidens 
p. 477 Antedon ludovici

Antedon im parip inna . 
p. 478 Actinom etra pectinata .

Actinom etra solaris 
p. 479 Actinom etra paucicirra

Actinom etra belli

Actinom etra parvicirra

Actinom etra regalis

Zygometra elegans. 
Zygometra microdiscus. 
Oligometra adeonce. 
Craspedometra acuticirra 
Dichrometra protectus. 
Comatula, pectinata.

. .  Comatula solaris. 
Comatula rotalaria.

Í Comaster multifida. 
Comanthina belli.

< Comanthus annulata.
I Comanthus parvicirra. 

Comanthina, schlegelii.

REPORT ON THE CRINOIDS COLLECTED BY DR. WILLEY 

F . Jeffrey  Bell, 1899.

p. 133 Antedon indica
Antedon tuberculata

p. 134 Actinom etra typica

Actinometra grandicalyx 
Actinometra bennetti, . .  
Actinom etra parvicirra

Dichrometra, protectus. 
Stephanometra, t uberculafa. 
Comaster typica.
Comaster gracilis. 
Comanthus bennetti. 
Comanthus bennetti. 
Comanthus parvicirra.
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TH E ACTIG0N1DIATE ECHINODERMS OF THE MALD1YE 
AND LACCADIVE ISLANDS.

F. Jeffrey  Bell, 1902.

p. 224 Antedon ¡teuissima

Antedon milberti

Antedon palmata 
Antedon indica 
Antedon variip inna  

p 225 Actinom etra typica
Actinom etra fimbriata . .  
Actinom etra multiradiata  
Actinometra sentosa 
Actinom etra maculata . .

Í.Amphimetra, producta. 
Am phim etra molleri. 
Decametra taprohanes. 
Decametra mobiusi. 

ƒ Am phim etra producta.
C Am ph im.etra molleri.. 

Himerometra sol. 
Comaster gracilis.

?

Com a n th i n a. schlegel i i . 
Capillaster m uniradiata. 
Ca piUaster muit ira d ia ta. 
Capillaster sentosa.
S  tepha. n om etra, ind i ca.

REPORT ON THE CRINOIDEA COLLECTED BY PROFESSOR 
HERDMAN AT CEYLON IN 1902.

H erb e rt C. Chadw ick, 1904.

p. 153 Antedon serripinna  
p 154 Antedon milberti 

Antedon carinata 
Anted07i marginata 
A ntedon indica 

p. 155 Antedon bella 
A ntedon okelli 

p. 15fi Antedon reynaudi 
p. 157 Antedon anceps

Antedon variipinna  
Actinom etra notata 
Actinometra mnltiradiata

p. 158 Actinom etra parvicirra

Oligometra serripinna.
A  mph i m etra milberti. 
Tropiometra encrin us. 
Stephanometra marginata. 
S  t eph an omet ra i ndica. 
Cenometra herdmani.
D ich m  metra, protectus. 
Heterometra reynaudii. 
Heterometra, bengalensis. 
Heterometra reynaudii. 
Comatella, stelligera.
Capillaster mn.ltiradiata. 
Comanthus annulata.
Com a n th us pu rv icirra. 
Comissia  sp. nov.

THE ECHINODERMA FOUND OFF THE COAST OF SOUTH 
AFRICA. PART IV. CRINOIDEA.

F. Jeffrey  Bell, 1905. 

p. 139 A ntedon capensis . . .  Tropiometra, carinata.
p. 140 Antedon sclateri . .  . .  Pachylometra sclateri.
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p. 141 Antedon magnicirra . .  . .  Thalassometra magnicirra.
Actinom etra parvicirra . .  Comanthus wahlbergii.

REPORTS ON THE MARINI 
VII. THE 

Herbert 0.

p. 44 Antedon serripinna  
p . 45 Antedon parvicirra 

A ntedon marginata 
p . 46 Antedon im parip inna  . .  
p . 47 A ntedon palmata 

Antedon savignyi

D BIOLOGY OF THE RED SEA. 
CRINOIDEA.

Chadw ick, 1907.

Colobometra chadwicki.
Iridometra (egyptica.
? Stephanometra marginata.

. .  Dichrometra protectus. .

. .  Dichrometra palmata.
Heterometra savignii.

DIE G ESTIELTEN CRINOIDEN DER SIBOGA-EXPEDITION.

L. D öderlein, 1907.

p. 39 
p. 41 
p. 43

p. 47 
p. 48

B athycrinus m in im us . .  
B athycrinus nodipes . .  
B athycrinus poculum . .  
Rhizocrinus chuni 
Rhizocrinus tocheri 
Isocrinus sibogæ 
Isocrinus naresianus . .  
M etacrinus acutus 
M etacrinus serratus 
M etacrinus cingulatus . .  
M etacrinus varians 
M etacrinus nobilis

var. typica  
var. m urrayi 
var. timorensis 

M etacrinus suluensis . .  
M etacrinus superbus . .

B athycrinus m inim us. 
B athycrinus nodipes. 
Bathycrinus poculum. 
Rhizocrinus chuni.
R hizocrinus weberi. 
Endoxocrinus sibogæ. 
H ypalocrinus naresianus. 
M etacrinus acutus.
M etacrinus serratus.
M etacrinus cingulatus. 
M etacrinus varians.
M etacrinus nobilis.

var. typica. 
var. murrayi. 
var. timorensis. 

M etacrin us sulue nsis. 
M etacrinus superbus.

CRINOIDS OBTAINED BY THE “ SEA L A R K ” EXPEDITION 
TO THE SOUTH-WESTERN PART OF THE INDIAN OCEAN.

F. Jeffrey  Bell, 1909.

20 Actinom etra m ultiradiata . . Comatella maculata.
Antedon carinata  . .  ? Cosmiometra gardineri.
Antedon palmata . .  . .  Stephanometra indica.
Antedon spicata

P-

Cenometra emendatrix.
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7. ( -HANGES IX CLASSIFICATION.
A few innovations in classification have been inco rpo ra ted  in th is repo rt whieh 

seem to  be called for by  recent accessions to  our know ledge. The fam ily T ropio­
metridae, including the  genera Tropiom etra, Calometra, P tilom etra , Pterometra, and 
Asterometra, has proved to be q u ite  artificial. I t  is tru e  th a t  the  species of all 
these genera agree in having th e  muscles very  g rea tly  reduced and the  arm s end­
ing very a b ru p tly  as if broken off, b u t I find upon close stu d y  th a t  the  muscles 
have been reduced from th ree  d is tin c t original ty p es , while the  ab b rev ia ted  arm  
tip s occur in one of th e  genera of th e  Thalassom etridae. 1 have therefore retained 
the fam ily T ropiom etridte as covering Tropiometra  only , a curious genus w ith no 
very  close affinities, created  a new fam ily Calometridae con tain ing  four new gen­
era  for th e  num erous species which I form erly placed in Calometra , and  placed 
Ptilometra, P terom etra, and Asterometra  in the T halassom etridae where they  un­
doubted ly  belong. The Charitom etridae 1 have m ade a fam ily instead  of a sub­
fam ily, of equal ran k  w ith the  fam ily T halassom etridae (form erly the subfam ily 
Thalassom etrinae).

lîecen t discoveries have shown th a t th e  Zygometrida* are  no t nearly  so 
sha rp ly  d ifferen tiated  from  the  so-called Him erom etridae as v a s  previously sup­
posed, and i t  has seemed best to  discard the  la tte r  fam ily a lto g e th er, raising the 
th ree  subfam ilies previous!}' included w ith in  it  to  fam ily rank .

S. Kit Y S FOR THE IDENTIFICATION OF EAST 
INOI AX CRIXOIDS.

To fac ilita te  th e  identification  of Ind ian  Ocean crinoids analy tica l keys are 
given to the higher groups and to  th e  genera. A t th e  p resen t tim e the determ ina­
tion  of the  fam ilies and  genera presents a problem  of no little  difficulty owing to 
the  sca ttered  lite ra tu re  and  to  the  fragm en tary  w ay in w hieh the present classi­
fication has been b u ilt up. This has been, u n fo rtu n a te ly , u navo idab le ; it  is due 
m ain ly  to the  enorm ous add itions to  the  num bers of know n species w ith in  the pas t 
few y ears, add itions affecting first one group and  then an o th er, so th a t  no stable 
classification has heretofore been possible. Each classification proposed has in tu rn  
fallen as a resu lt of the  discovery of m any new species com pletely  altering  our 
concept of th e  crinoid fauna as a whole.

I t  has no t been considered necessary to  carry  th e  keys beyond the  genera, as 
alm ost all of the  species have been described w ithin very recent years , and  the 
descriptions are easily obtainable. M oreover, large accessions to the  num bers of 
new species are to be expected in th e  near fu tu re  w hieh would soon render speci­
fic keys obsolete and m isleading, while it  is no t probable th a t  th e  in terre la tion ­
ships of the genera will be g rea tly  altered  for some tim e to  come.

The following keys are arranged only for the  E a s t In d ian  rep resen ta tives of 
th e  families and genera g iven , and consequently  are no t alw ays available for
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A tlan tic  form s. M any of the A tlan tic  genera are very  close to the  corresponding 
E a s t  In d ian  genera, and  the ir inclusion in these keys, while serving no useful 
purpose, m igh t lead to  considerable confusion.

9. EXPLANATION OP TERMS.
In  the  descrip tion  of a com atu lid  th e  n u m b er of th e  cirri is expressed bv 

E  oman num erals, and the num ber of their com ponent segm ents by A rab ic ; thus 
“ cirri X V II, 2 5 ”  m eans th a t  the anim al has seventeen cirri, each with tw enty- 
five segm ents.

The division series are ind icated  by the  le tte rs  “ B r , ” preceded by th e  nu m ­
b er of the series; thus “ I B r '’ m eans the first division series following the rad iais, 
the  “ c o s tá is”  of P. H . C a rp en te r’s term inology in his la te r  w orks, and  the 
“ second an d  th ird  r a d ia is ” of the “ C hallenger” rep o rts ; “  I l B r ” is equ ivalen t 
to  “  d istiehal series,” “  l l l B r  ”  to  “ palm ar se rie s ,” “ IV B r” to  “ post-palm ar 
series,” e tc. The ind iv idual elem ents of the  division series are indicated  by  so- 
called inferior nu m b ers; thus IIB r, m eans the first d istiehal, or th e  first ossicle 
of the  second division series.

The presence of a syzygy is indicated by the  use of the sym bol “  +  ” ; tbu- 
I IB r  4 (3-(-4) m eans th a t  th e  second division series, the  “  d is tic h a ls ,”  is composed 
of four ossicles of which th e  th ird  and  fou rth  are un ited  by syzygy. In  the 
“  C hallenger”  report th is is expressed as “ th ree  d istichals , w ith  a syzygy in the 
ax illa ry .”

The ou ter pinnules of an arm  are num bered in regu lar sequence, P ,, P ,, P ., 
e tc .;  the inner p innules are le tte red  P„, P4, P,., e tc. The IB r , or “ c o s ta i,’ 
pinnule (only found in the  genus Eudiocrinus) is given as P 0 , the  I IB r , or “ dis 
t ic h a l ,” p innule as P D, and  the I I IB r ,  or “ p a lm a r ,” pinnule as P p, the use ol 
these inferior cap ita ls serving to  d ifferen tiate  these p innules from  those of the 
inner side of th e  arm .

1 .— K e y  t o  t h e  S u b o r d e r s  o f  t h e  C o m a t u l i d a . 1 

a 1 C avity  in th e  centrodorsal con tain ing  the cham bered organ and overlying struc­
tures very  sm a ll; both the rad ia l and  in terrad ia l processes of the  rosette  
form  “ sp o u t- lik e” processes; ro se tte  sunk below th e  level of the  dorsal surface 
of th e  rad ia is ; p innu les, a t  least the  p rox im al, wholly or in  p a r t  p rism atic , and 
composed of sh o rt segm ents; tlie post-radial series usually  divide tw o or more 
tim es.

C o m a t u l i d a  O l i g o p h r e a t a , p . OS.
[Cf. keys 2— 5; 7— IS.)

1 In the following keys the oligophreate fam ilies are not kept separate from  the m acroph reate, 
but all the fam ilies are considered as if belonging to  a single suborder. This renders accurate iden­
tification m uch more easy , as in m any cases, while the fam ily characters are prom inent, the subor- 
dinal characters are very obscure. The fam ily  nam es in the keys are preceded with the letters “  O ” 
or “ M ’ ’ in parentheses, sign ifying to which of the suborders they belong, so that an individual 
w hose fam ily rank is determ ined m ay be readily tested  in the key to the subordors.



44 E c h i n o d e r m a  o f  t h e  I n d i a n  M u s e u m , p a r t  v i i .

a® cav ity  in the  ccntrodorsal contain ing  the  cham bered  organ an d  overly ing  s tru c ­
tures very  large ; only th e  in tc rrad ia l processes of th e  ro se tte  (when present) 
form  “ sp o u t- lik e ”  processes; ro se tte  nearly  or q u ite  on a level w ith  the  dorsal 
surface of th e  rad iais ; p innules all cy lindrical or m ore or less fla tte n ed , and 
slender, all (rarely  excepting  Pj) com posed of m uch elongated  segm ents ; th e  
p ost-rad ial series d iv ide b u t once, or n o t a t  all.

C o m a t u l i d a  M a c r o p h r e a t a ,  p . '221.

(Cf.  keys 2— 5; 19— 22.)

2 .— K e y  to  t h e  Co m a t u l id  F a m il i e s . 

a 1 th e  arm s do n o t d iv ide, b u t are  com posed of a  lin ear series of ossicles, of 
which tlie rad ial is the first.

b* five sh o rt a rm s; a pscudo-syzygy betw een th e  first tw o post-radial ossicles, 
and a syzygy betw een th e  fifth and s ix th ; p rox im al p innu les s to u t and 
trian g u la r in cross sec tio n ; d isk  sm all an d  com pact, never black.

( 0 )  ZYGOMETRIDAE, p .  9 9 .

(Cf.  keys 3— 5; 9.)

b® five or ten  very  long and  very slender arm s ; the  first syzygy is betw een the 
fou rth  and fifth post-rad ial ossicles ; prox im al pinnules long and very  
slender, cy lindrical o r s ligh tly  fla ttened  ; d isk  b lack , the  perisom e ex tend ing  
fa r up on th e  arm s.

(M) p e n t a m e t r o c r in id a e , p .  247.
(Cf.  keys 3, 4, 21 .)

a® th e  arm s alw ays divide a t  the second post-rad ial ossicle, and  m ay divide 
still fu rther.

b ‘ a  c irclet of basais separa tes the  ccn trodorsa l from  th e  rad iais ; ceu trodorsal 
long, conical, the  cirrus sockets in 10 or 15 colum ns, well se p ara te d , each 
w ith  a raised horse-shoe-shaped rim  proxim ally  and  la te ra lly ; no p innules 
on the  first 10 or 12 b rachials.

(AÍ) A T E L E C R IN ID .E , p. 251.
(Cf.  keys 4, 22.)

b® no basais ; c irrus sockets w ith o u t a  raised rim  ; pinnules from  th e  second, or 
a t  fu rth es t the  fou rth , b rach ia l, onw ard. 

c l oral pinnules long and  slender, com posed of very  num erous sho rt segm ents 
and  bearing a  com b d ista lly  ; m outh  usually  m arg inal to subcen tra l ; 
anal tube  usually  central.

( 0 )  COMASTERIDAE, p .  6 8 .

(Cf.  keys 4, 5, 7, 8 .)

c* oral pinnules sm ooth d ista lly , w ithou t a com b ; m outh alw ays qu ite , or 
very n early , cen tra l ; anal tu b e  lateral.
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d 1 elem ents of th e  IB r series united  by pseudo-syzygy, in ex ternal view 
appearing  ju s t as if united  by a true  syzygy.

( 0 )  ZYGOMETRIDAE, p . 9 9 .

(Cf.  keys 3— 5 ; 9.)

d á elem ents of the  IB r series united  by syn a rth ry .
e l all the pinnules sharp ly  trian g u la r or p rism atic , ra th er s to u t, th e  ou ter 

w ith  com paratively  sh o rt segm ents which do n o t have swollen articu la­
tions, th e ir am bu lacra  bordered w ith well-developed side and  covering 
p lates.
f 1 P , very delicate , flexible, and  w eak, the  first two segm ents, 

especially the  form er, g rea tly  enlarged, the rem ainder very  sm all 
and squa rish ; P 2 or P., much enlarged and  stiffened, w ith elongated 
segm ents ; elem ents of th e  division series th in  do rsoven trally  and 
well sep ara ted , b u t som etim es w ith b road, more or less irregu lar, 
ven tro la te ra l processes; disk globose, com pact, entirely  enclosed 
by a solid pavem ent of p la te s ; m uscular fossæ on the a rticu la r  faces 
of the  radiais transverse ly  linear.

(0 )  c a l o m e t r i d a e , p. 177.
(Cf.  keys 4, 5, 16.)

f* P , w ithou t any  special m odification of the  earlier segm ents, longer 
th a n , or resem bling P.2, which resem bles the succeeding p innu les; 
elem ents of the division series very  deep dorsoventrally  and  sharply  
fla ttened  la te ra lly  against their neighbours, w ithou t v en tro la te ra l 
processes ; v en tra l surface of disk usually  slightly eoncave, th e  sides 
no t visible ex terio rly  ; disk studded  with rounded calcareous plates 
which very  rare ly  form a com pact pavem en t ; m uscular fossæ on 
the  a rticu la r  faces of the  radiais very high, m uch higher than  broad. 
g 1 cirri com paratively  slender, often enorm ously elongated , w ith a t 

least 25 segm ents, of which the  d istal are  sho rt and bear dorsal 
spines ; P[ usually  m uch enlarged, w ith s to u t segm ents, more 
rare ly  like P4 bu t slightly  sh o rte r; the genital pinnules are no t 
expanded.

(O) t h a l a s s o m e t r i d a e , p. 188.
(Cf.  keys 4, 5, 17.)

gl cirri s to u t, w ith  less th an  25 segm ents which arc subequal and  do 
no t develop dorsal spines d is ta lly ; I’, and P 2 longer and  more 
slender th an  th e  following, composed of very num erous short 
segm ents; genital pinnules expanded, pro tecting  the genital 
glands.

(U) c h a r i t o m e t r i d a e , p .  215.
(Cf.  keys 4, 5, IS. )
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e'z a t least the d istal pinnules exceedingly slender, cy lindrical, composed 
of much elongated segm ents, the a rticu la tions som ew hat sw ollen; side 
and covering plates entirely  absen t, or feehly developed and  no t visible 
in o rd inary  exam ination.

f1 genital pinnules trian g u la r in cross section, and longer than  the 
d is ta l;  cirri sho rt, s to u t, w ith subequal segm ents w hich do not bear 
dorsal spines d ista lly .

((J) T R O P I O M E T R I D A E ,  p .  176.
(Cf. keys 4, 15.)

f2 genital p innules slender and cylindrical like the  d is ta l, b u t shorter. 
g 1 cirrus segm ents snbequal, a lm ost never longer th an  broad, 

bearing a se rrate  transverse ridge (rarely two) or paired or tr i­
cuspid spines d o rsa lly ; enlarged lower p innules w ith spinous
processes on the d istal ends of the segm ents.

( ( ) )  C O L O B O M E T R I D A E ,  p .  15.' ',.

(Cf.  keys 1, 5, 14.)

g2 some a t  least of the cirrus segm ents longer than  b ro ad ; eirri 
sm ooth , carína te  dorsally , or bearing single m edian dorsal spines. 

h 1 I ’j slender and delicate, usually flagellate, with much elongated 
segm ents; cirri delicate , deciduous, w ith m ueh expanded ¿re­
ticu lations, a t least in the  proxim al half ; very  rarely  m ore than  
ten a rm s; brach ials trian g u la r, as long as, or longer th a n , 
b ro ad ; syzygies regularly  d is tr ib u te d .1

( j \ I ) ANTED ON ID AE, p .  2 2 7 .

(Cf. keys 4, 5, 10, 20.)

l r  cirri ro b u st, tenacious, the  articu la tio n s n o t expanded , or only
very slightly  s o , b rachials wedge-shaped or discoidal, broader
than  long ; syzygies irregularly  spaeed, occurring  only at long 
in te rv a ls; alm ost alw ays more than  ten  a rm s; if only ten arm s 
the brachials are very  sh o rt and discoidal.
11 l lE r  4 (3 —|— 4), or w ith ten arm s.

( O )  H I M E R O M E T R I D A E ,  p .  1 0 7 .

(('f. keys 4, 5, 10.)
12 I IB r  2 .

j 1 P, greatly  elongated , mueh longer than  the  very  short 
succeeding pinnules.

(U) P O N T I O M E T R I D A E ,  J). l . ‘5S.

(Cf.  keys 5, 12.)

I Tho E ast Indian species are all of sm all size; lhe largest as well as the sm allest of the com a­
tulida belong to this family.
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j 1 P , usually  sm all and w eak, m uch shorter than  the  succeed­
ing p innules, rare ly  sim ilar to , and as large as, or slightly  
larger th an  P ..
k 1 one or more of the proxima] p innules enlarged, stiffened, 

and spine-like, usually  w ith less than  IS segm ents; 
division series well separa ted , the  com ponent ossicles 
w ith prom inen t ven tro la tera l processes.

(0 ) STEPH A N O JIE T R ID Æ , p .  131.
(Cf.  keys 5, 11.)

k2 proxim a] pinnules all flagellate, a t least d is ta lly , w ith 
m ore th an  20 segm ents ; division series usually  in close 
apposition  la tera lly , w ithou t la teral processes.

( 0 )  M A R IA M E TIR D .E, p .  1 3 9 .

(Cf.  keys 5, 13.)

3. —K e y  t o  t h e  F a m i l i e s  o p  t h e  C o m a t u l i d s  i n c l u d i n g  S p e c i e s  w i t h  f i v e

A r m s  o n l y .

a ' Arms short ; a pseudo-syzygy between the  first two post-radial ossicles (the 
equ ivalen ts of the  elem ents of the  IB r  series) and a syzygy between the  fifth 
and sixth ; proxim al pinnules s to u t and  tr ia n g u la r, with sh o rt segm ents, the 
first alw ays on the second and the second alw ays on the  fourth  post-radial 
ossicle; th ird  post-radial ossicle alw ays w ith o u t a p in n u le ; disk sm all and 
com pact, never black.

( 0 )  z y g o m e t r i d .e , p . 9 9 .

(Cf.  key  9.)

a2 arm s very  long and  exceedingly sle n d e r; never a pseudo-syzygy betw een the 
first two post-radial ossicles (IB r series absent) ; proxim al pinnules exceedingly 
slender, with m uch elongated segm ents ; first pinnule usually  on the  fourth  
post-radial ossicle; b u t if it  occurs on the  second, then  the second is on the 
th ird  ; disk large, ex tending  far up on the a rm s, black in colour.

(B) PEN TA M ET R O C R IN ID Æ , p .  247.
(Cf. key 21 .)

I .— K e y s  t o  t h e  F a m i l i e s  o f  t h e  C o m a t u l i d s  i n c l u d i n g  S p e c i e s  w i t h  t e n

A r m s  .

a 1 Ten rad ia is, each bearing an undivided arm .
(M ) PEN TAM ETROCRINIDA E, p . 2 4 7 .

(Cf. key 21 .)

a2 five rad ia is, each bearing a post-radial series which divides once.
b 1 a circlet of basais separa tes the  centrodorsal from  the  radiais ; ventrodorsal
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long, conical, th e  cirrus sockets in tw o or th ree  colum ns in each rad ial a rea , 
well sep ara ted , eaeli with a raised horse-shoe-shaped lini w hich surrounds it 
prox im ally  and la te ra lly  ; no p innules on th e  first 10 or 12 brachials.

(M) ATELECRINIDAE, p .  251.
(Cf.  key 22.)

! no basais : cirrus sockets w ith o u t a  raised rim ; p innules from  the  second, or 
a t fu rth es t the fo u rth , b rach ia l, onw ard, 

e ' oral pinnules long and slender, com posed of very  num erous sh o rt seg­
m ents and hearing  a term ina l comb ; m outh usually  m arginal to  sub­
cen tral ; anal tube  usually  central.

(O ) COMASTERIDAE, p .  6 8 .

(Cf. keys 5, 7, 8 .)

o* oral p innules sm ooth d ista lly , w ithou t a com b ; m on th  alw ays cen tra l, or 
nearly  so ; anal tube  la tera l.

d 1 elem ents of th e  IB r series u n ited  by  pseudo-syzygy, no t differing ex te r­
nally  from a true  syzygy.

( 0 )  ZYGOM ETRIDAE, p . 9 9 .

(Cf.  keys 5, 9.)

d* elem ents of the IB r series united  by  sy n a rth ry .
e1 all th e  p innules sha rp ly  tr ia n g u la r or p rism atic , ra th e r  s to u t , th e  ou ter 

w ith com paratively  sh o rt segm ents w hich do no t have swollen a rtic u la ­
tions, the ir am bulacra bordered w ith well-developed side and covering 
p lates.
f l P , very  delicate, sho rt, flexible, and w eak, the  first tw o segm ents 

g rea tly  enlarged , th e  rem ainder very sm all and  squarish  ; P, m ueh 
enlarged and  stiffened, w ith  elongated  segm en ts; e lem ents of th e  
division series th in  dorsoven trally  and well se p ara te d , bu t som etim es 
w ith  m ore or less irregu lar v en tro la te ra l p rocesses; d isk  globose, 
com pact, en tirely  enelosed by a solid pavem ent of p la tes ; m uscular 
fossæ on the a rtic u la r  faces of the  rad iais transverse ly  linear.

(O ) c a l o m e t r i d a e , p . 1 77 .

(Cf.  keys 5, 16.)

f2 P , longer th an  P 2, or, if sh o rte r , of the  sam e ch a ra c te r ; P , resem ­
bling the  succeeding pinnules ; e lem ents of th e  division series very 
deep dorsoventrally  and sh a rp ly  fla ttened  la tera lly  against the ir 
neighbours, w ith o u t ven tro la te ra l processes; v e n tra l surface of disk 
usually  slightly  concave, the sides not visible; disk stu d d ed  w ith 
rounded calcareous p la tes which very  ra re ly  form  a  com pact 
pavem en t; m uscular fossæ on the  articu la r faces of the  radiais very 
h igh , m uch higher th an  broad , and n arrow .
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g 1 cirri com paratively  slender, w ith  more th an  25 segm ents, the  
d istal sh o rt a n d  hearing  dorsal sp ines; P, usually  m uch enlarged 
w ith s to u t segm ents, som etim es like P.z b u t shorter ; genital 
p innules n o t expanded.
1 1 (O )  THALASSOMETRIDÆ , p .  1 8 8 .

(Cf. keys 5, 17.)

g2 cirri s to u t w ith  usually  less th an  25 segm ents which are  subequal 
and do n o t develop dorsal spines d is ta lly ; P, an d  P 2 longer and 
m ore slender th an  th e  following, composed of very  num erous short 
segm en ts; genital p innules la tera lly  expanded.

(O) CHARITOM ETRIDAE, p .  215.
(Cf. keys 5, 18.)

a t  lea s t th e  d ista l pinnules exceedingly slender, cylindrical, composed 
of m uch elongated segm ents; side and covering plates entirely  absen t 
o r feebly developed and  no t visible in o rd inary  exam ination. 
f 1 genital pinnules prism atic  and  longer th an  the  d is ta l;  cirri sh o r t, 

s to u t, w ith  subequal segm ents which do n o t b ear dorsal processes 
distally .

(0 ) TROPIOM ETRIDAE, p .  17b.
(Cf. key  15.)

f2 gen ita l p innu les slender and cylindrical, of the  same character as 
th e  d is ta l, b u t  sho rter.
g 1 cirrus segm ents subequal, alm ost never longer th an  b ro ad , bear­

ing a  se rra te  transverse  ridge or paired  or tricusp id  spines 
do rsa lly ; P 4 and  som etim es also P„ m uch enlarged, w ith spinous 
processes on th e  d ista l ends of th e  segm ents.

( 0 )  COLOBOM ETRTDÆ , p . 153 .

(Cf. keys 5, 14.)

g2 some at least of the  cirrus segm ents longer th an  broad ; c irri 
sm oo th , carína te  dorsally , or bearing  single m edian dorsal spines. 

h 1 cirri ro b u st, tenacious, the  a rticu la tions not expanded ; 
brachials exceedingly sh o rt, very  m uch broader th an  long, 
discoidal ; P , shorter and  w eaker than  P 2, w ith num erous short 
segm ents ; syzygies irregularly  spaced and  widely .separated.

( 0 )  HIM EROM ETRIDAE, p . 1 0 7 .

(Cf. keys 5, lo.)

h2 P, slender and  delicate, usually flagellate, w ith much elongated 
segm ents; cirri delicate, deciduous, w ith much expanded 
a rticu la tio n s, a t  least in the  proxim al half ; syzygies regularly  
spaced and  close together.

(M) A N T E D O N ID Æ , p . 227.
(Cf. keys 5, 19, 20.)
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5 .— K e y  to  t h e  F a m i l i e s  o p  C o m a t u l i d s  i n c l u d i n g  S p e c i e s  w i t h  m o r e  t h a n
t e n  A r m s .

a 1 Ten radiais ; each post-rad ia l series divides once, giving tw en ty  arm s.
(M) a n t e d o n i d a e , p . 227.

(Cf. keys 19, 20.)

a 2 five rad iais ; one or m ore of th e  p o st-rad ia l series d iv ides a t  leas t tw ice. 
b 1 I IB r  2.

e 1 oral pinnules long and  slender, com posed of very  num erous sh o rt seg­
m ents and bearing  a com b d ista lly  ; m outh  usually  m arginal to  sub­
cen tral ; anal tu b e  usually  c e n tra l, or nearly  so.

(O )  CO M A STE R ID Æ , p .  6 8 .

(Cf. keys 7, 8.)

c2 oral p innules sm ooth d ista lly , w ith o u t a  com b ; m outh  alw ays c e n tra l;  
anal tu b e  la tera l.
d 1 elem ents of th e  IB r  series u n ited  by  pseudo-syzygy, appearing  like a 

tru e  syzygy externally .
(O) z y g o m e t r i d e ,  p. 99.

(Cf. key  9.)

d* elem ents of th e  IB r series u n ited  by sy n a rth ry .
e1 all th e  pinnules sharp ly  tr ia n g u la r  or p rism atic, ra th e r  s to u t, the 

ou ter w ith  com paratively  sh o rt segm ents w hich do n o t have  swollen 
articu la tions ; p innule am bulacra bordered  w ith well-developed side 
and  covering plates.

f1 P, very  delicate , flexible, and w eak, th e  first tw o segm ents g rea tly  
enlarged, th e  rem ainder very  sm all and  squarish  ; P.2 an d  usually  
also some of the following p innules m uch elongated , enlarged , and 
stiffened, w ith  elongated  segm en ts; elem ents of th e  division series 
th in  dorsoventrally  and  well separa ted , b u t som etim es with b road , 
m ore or less irregu lar, ven tro la tera l processes ; disk g lobose, 
c o m p a c t, en tirely  enclosed by a  solid pav em en t of p la tes  ; m uscular 
fossæ on th e  a rticu la r faces of the  rad iais transverse ly  linear.

(0 ) c a l o m e t r id a e , p. 177.
(Cf. key 16.)

f* P, longer th an  P 5 ; or, if sho rter, resem bling i t ;  P 4 resem bling the  
succeeding p innu les: e lem ents of the  division series very deep 
dorsoven trally  and sharp ly  fla ttened  laterally  against their neigh­
bours, w ith o u t ven tro la te ra l processes; ven tra l surface of disk 
usually  concave, the sides no t visible ; surface of disk studded w ith 
rounded calcareous p la tes which very rare ly  form a com pact 
p av em en t; m uscu lar fossæ on th e  a rticu la r faces of the  rad iais 
very  h igh , m uch higher th an  broad.



A. H. CLARK : TH E CRINOIDS OF TH E IN D IA N  OCEAN. 51

g 1 cirri com paratively  slender, w ith more th an  25 segm ents, of 
which th e  d ista l arc sh o rt and  bear dorsal spines ; P , usually  much 
enlarged w ith  s to u t segm ents, som etim es like P.2 b u t  sligh tly  
shorter ; genital p innules no t expanded.

( 0 )  t h a l a s s o m e t r id a e :, p . 18S.
(Cf. key  17.)

g* cirri s to u t, w ith  usually  less th an  25 segm ents which are subequal 
and  do no t develop dorsal spines distally  ; P , and  P 2 longer an  d 
m ore slender th an  the  following, com posed of very num erous 
sh o rt segm ents; genital p innules expanded.

( 0 )  c h a r it o m e t r i d a e :, p .  2 1 5 .

(Cf. key IS.)

’ m iddle and  distal pinnules slender, cy lindrical, com posed of elongated  
segm ents w hich, in th e  d is ta l, have swollen articu la tions ; side and 
covering p lates en tirely  absen t, or very feebly developed. 

f l cirrus segm ents subequal, a lm ost never longer th an  broad , bearing 
paired  spines dorsally  ; lower pinnules w ith spinous processes on the 
d ista l ends of the  segm ents.

( 0 )  c o l o b o m e t r id a e :, p .  1 5 3 .

(Cf. key 14).

f* some a t  least of the cirrus segm ents as long as or longer th a n  broad  ; 
c irri sm oo th , carína te  dorsa lly , or bearing  single m edian dorsal 
spines.
g1 P j slender and delicate , usually  flagellate, w ith  m uch elongated  

segm ents; cirri delicate , deciduous, w ith  expanded a rticu la tions 
in th e  prox im al half ; never more th an  tw elve arm s.

(RI) A N T E D 0N ID Æ , p . 227.
(Cf. keys 19, 20.)

g* P j if slender and  delicate , com posed of shorter and  more 
num erous segm ents th a n  its  successors, which are considerably 
enlarged ; P , m ay  be m uch longer th an  its successors w ith  very 
num erous sho rt segm ents, or i t  m ay  resemble its successors in 
being stiff and  spine-like; alw ays a t least tw en ty , usually  over 
th ir ty , arm s.

h 1 one or m ore of th e  proxim al p innules enlarged, stiffened, and 
spine-like, usually  w ith  less th an  18 long segm ents; division 
series well separa ted , the  com ponent ossicles w ith p rom inent 
ven tro la tera l processes.

(O ) STEPHANOM ETRID.E, p . 1 3 1 .

(Cf. key 11.)
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Ii* none of the  lower pinnules stiffened an d  spine-like ; the  en larged 
lower p innules have a t  least 20 segm ents and are flagellate 
d istally  ; no v en tro la tera l processes on the  division series. 
i1 P, g rea tly  elongated , m uch longer than  th e  very  sh o r t  

succeeding p innu les; division series very  widely separa ted .
(O ) PO N TIO M E T R ID Æ , p . 1 3 8 .

(Cf. key  12.)

iz 1’, sho rter than  the  succeeding p innules ; d ivision series 
usually  in close la te ra l apposition.

( 0 )  M ARIAM ETRIDAE, p . 13!».

(Cf. key 13.)
l l l l r  4 (3 + 4 ).
1 oral p innules long and  slender, com posed of very  num erous sh o rt seg­

m ents and  bearing  a  com b d ista lly  ; m outh  usua lly  m arginal to  sub­
central ; anal tube  usually  la teral.

(0 )  COM ASTERIDAE, p . 68.
(Cf. key 7, S.)

c.' oral p innules sm ooth d ista lly , w ithou t a eoinb ; m outh  a lw ays cen tra l ; 
anal tu b e  lateral.

d 1 elem ents of th e  IB r series u n ited  by pseudo-syzygy, n o t differing ex te r­
nally  from  a tru e  syzygy.

(O ) ZYGOMETRIDAE, p . 9 9 .

(Cf. key  9.)

d® elem ents of the  IB r series united  by sy n a rtln y . 
e1 all th e  pinnules sharply  trian g u la r or prism atic , ra th e r  s to u t, th e  ou ter 

w ith co m parative ly  sh o rt segm ents which do n o t have swollen a rticu la ­
tions ; p innule am bulacra bordered w ith  well-developed side and 
covering plates.

f1 P , very delicate, flexible, and w eak, th e  first tw o segm ents en larged, 
th e  rem ainder very  sho rt and squarish  ; disk globose, com pact, 
en tire ly  enclosed by a solid pavem en t of sm all p la tes ; m uscular 
fossæ on the  a rticu la r faces of the  radiais transverse ly  linear.

(0 ) CALOaMETRIDÆ, p. 177.
(Cf. key 10.)

f* P , longer th a n , or resem bling P2 ; ven tra l surface of disk slightly  
concave, stu d d ed  with sca tte red  calcareous p la tes  which rare ly  
form  a  com plete  p av em en t; m uscular fossæ on th e  a rticu la r  faces 
of the  radiais high, m uch higher th an  b road , and narrow . 
g 1 cirri com parative ly  slender, w ith more than  25 segm ents, of 

which the distal are short and bear dorsal spines; P, usually  m uch
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enlarged w ith sto u t segm ents, som etim es like P.2 b u t slightly  
sm aller ; genital pinnules no t expanded.

(O ) THALASSOM ETRIDAE, p . 18 S .

(Cf. key 17.)

g’' cirri s to u t, w ith usually  less th an  25 segm ents whieh are subequal 
a n d  do n o t develop dorsal spines d is ta lly ; P t and  P.2 longer and 
m ore slender th an  the following p innules and  composed of very 
num erous short segm ents ; genital pinnules expanded.

(0) CHARITOM ETRIDAE, p .  215.
(Cf. key IS.)

e2 middle and d ista l pinnules slender, cylindrical, com posed of elongated 
segm ents w hieh, in the d istal, have swollen a rticu la tio n s; side and 
covering plates en tirely  absen t, or very feebly developed.

(0 ) HIM EROM ETRIDAE, p. 107.
(Cf. key 10.)

6 .— K e y  to  t h e  F a m il ie s  o f  t h e  S t a l k e d  C r i n o id s .

Stem  en tirely  com posed of very  short m ore or less pentagona] eolum nars with 
petaloid m arkings upon th e ir apposed faces, and including regularly  spaced 
nodals bearing w horls of cirri ; d istal end of stem  alw ays discarded in th e  a d u lt.

p e n t a c r i n i t i d a e , p . 2 5 2 .

(Cf. key 23.)

stem  alw ays term ina ting  distally  in a term inal stem  p late  or root ; nodals and 
cirri en tirely  absen t, or eonfined to the  proxim al portion  of the stem an d  rud i­
m entary .
b 1 proxim al eolum nars pentagonal or ste lla te , som etim es including nodals 

bearing rud im en ta ry  cirri, b u t the  greater p a rt of the stem  composed of 
short eo lum nars which are circular in outline, and  w ithou t nodals.

A P IO C R IN ID .E , ]>. 2 7 1 .

(Cf. key 24.)

b2 all th e  eolum nars with circular or elliptical ends, never pentagonal or stel­
la te ; no trace  of nodes or cirri.
c 1 eolum nars cylindrical, the ir a r ticu la r  faees m arked with radial crenella1; 

arm  bases oceupying only a  p a rt of the  d istal border of the radiais ; usu­
ally three basais.

h y o c r i n i d a e , ] ) .  272.
(Cf. key 25.)

c* eolum nars with elliptical ends, the  axes of succeeding ellipses m aking 
nearly  or quite a right angle with each o ther, the articu lar faces m arked
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by  a strong  transverse ridge ; alw ays five basais ; arm  bases occupying the 
en tire  distal border of the radiais.

d 1 stem  te rm ina ting  in a large heavy term ina l p late  ; basais very  sm all, 
tr ia n g u la r, barely  in apposition la tera lly  ; a t  least eleven brachials before 
the first a x illa ry ; lowest pinnule; on the fifth braehial (i.e., an terio r to 
the first axillary).

p h r y n o c r i n i d a e , p . 273.
(Cf. key 26.)

d 2 stem  te rm ina ting  in a  diffuse branching roo t ; basais large, trapezoidal, 
elosely un ited  or fused la tera lly  ; rays dividing on th e  seeond post-radial 
ossicle, or n o t a t  all ; no pinnules an te rio r to the  first axillary.

b o u r g u e t i c r i n i d a e , p. 274.
(Cf. key 27.)

7 .— K e y  t o  t h e  S u b f a m i l i e s  o f  C o .m a .s t e r i d æ .

The distal segm ents of the  cirri bear dorsal processes; th e  segm ents of the 
gen ital pinnules are  no t especially short nor broad.
b 1 te n  or m ore a rm s; if the la tte r , the  division series are all 2, or the  IIB r 

series are 4 (3-f-4), the  following 3 (2-f-3), and the first syzygy is, a t  least 
on the  inner arm s, betw een the  first and second or seeond and  th ird  (never 
betw een th e  th ird  and fourth) braehials.

c a p i l l a s t e r i n a e , p .  6 8 .

b 2 alw ays more than  ten arm s; some or all of th e  I IB r  series 4 (3-f-4); following 
d ivision series 4 (3-f-4) or 2 ; a  syzygy alw ays oeeurs betw een the th ird  and  
fou rth  braehials of the  free undivided arm s.

CO.M ASTERINÆ , p . S3.

cirrus segm ents always sm ooth ; segm ents of the genital pinnules very short 
and b road , more or less produeed distally  ; ravelv more than  ten  arm s ; I IB r  
scries, when presen t, alw ays like the IB r series, and un ited  by pseudo-syzygy, 
appearing  ex ternally  as if united  by  a  tru e  syzygy.

COM ACTINIINÆ , p . 78 .

8 .— K e y  to  t h e  G e n e r a  o f  Co m a st e r id a e .

1 E lem ents of the IB r series and first two brachials u n ited  by pseudo-syzygy, no t 
differing externally  from a true  syzygy ; rare ly  more th an  ten  arm s ; I IB r 
series, when p resen t, sim ilar to  the IB r series and sim ilarly u n ite d ;  segm ents 
of the genital pinnules very short and broad ; cirri p resen t or absent.

c o m a t u l a , p. 78.

* elem ents of the  IB r series united by sy n a rth ry ; or. if by  pseudo-syzygy, the 
1 IBr series are alw ays p resen t, 4 (3-f-4). 
b 1 cirri present.
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c1 cirri slender and  num erous ; all the segm ents elongated and w ithou t dor­
sal spines or projections.

c o m i n i a , p .  8 3 .

c2 cirri s to u t, com paratively  few in num ber, the  d ista l segm ents sho rt and 
bearing dorsal processes.

d 1 ten  arm s; syna rth ria l tubercles usually  prom inent.
c o m i s s i a , p .  7 7 .

d2 m ore th an  ten  arm s ; syna rth ria l tubercles n o t developed.
e1 a pinnule on the  first brachial of arm s arising from  a I IB r  or subse­

quen t ax illary  ; a syzygy between the second and  th ird  brachials of 
the free undivided arm .

C A PILLA STER, p . 7 3 .

e'2 no p innule on the  first brachial of any  arm .
f1 division series all 2 ; a syzygy between the first two b rach ials, at

least on the  inner arm s.
COM ATELLA, p .  6 8 .

f2 a t  least half of th e  I IB r  or fu rth e r  division series 4 (3 + 4 ).
g 1 I IB r  series 4 (3 +  4), fu rth er division series 2 (1 +  2), or 2 ;

p roxim al pinnules m ore slender th an  th e  succeeding ; term inal 
com bs occur a t in tervals on th e  distal pinnules.

c o m a s t e r , p .  8 3 .

g2 some or all of the ou ter division series 4 (3 + 4 )  ; proxim al pinnules 
s to u te r than  the succeeding ; no com bs on the distal pinnules, 

ld I I IB  series all 2.
c o m a n t h e r i a , p .  8 9 .

h2 I I IB r  series 2 ex ternally . 4 (3 +  4) in ternally .
COM ANTHINA, p. 91.

hs I I IB r  series 4 ( 3 + 4 ) .
c o m a n t h u s , p . 8 9 .

b* cirri absen t ; ccntrodorsal reduced to a small th in  pentagonal or ste lla te  
plate.

c1 a p innu le on th e  first brachial of arm s springing from a I IB r  or subsequent 
axillary.

c a p i l l a s t e r , j). 7 3 .

c2 the  firs t b rachial never bears a pinnule.
d 1 I IB r  series 4 (3 +  4 ) , subsequent series 2 ( 1 +  2) or 2; proximal p innules 

m ore slender th an  the  succeeding; term inal combs occur a t  in tervals 
along the distal pinnules.

c o m a s t e r ,  p . 83.
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d 2 som e or all of the  distal division series 4 (3-|—t) ; no division series 2 
(1 +  2); proxim al pinnules s to u te r  th an  th e  succeeding: no eom bs on the 
distal pinnules. 

e 1 111 Br series all 2.
c o m a n t h e r i a , p .  8 9 .

e'2 II1B  series 2 ex tern a lly , 4 (3 + 4 )  in ternally .
CO M ANTHINA , p . 9 1 .

e8 I I IB r  series 4 (3 + 4 ).
CO M ANTHUS, p .  8 9 .

9 .— K e y  t o  t h e  G e n e r a  o f  Z y g o m e t r i d a e .

a ' F ive arm s only.
e u d i o c r i n u s , p . 9 9 .

a* ten  or m ore arm s.
h 1 eirri short and  s to u t, w ithout dorsal spines or tubercles, and com posed of 

less th an  25 segm ents.
C A TOPTOM ETRA, p . 1 0 6 .

h® cirri long and  m ore slender, w ith a t  least 20. and  u sua lly  more th a n  30, 
segm ents, of whieh th e  distal hear sharp  dorsal spines.

ZY GO M ETRA , p. 103.

1 0 .— K e y  t o  t i i e  G e n e r a  o f  H i m e r o m e t r i d .e .

a ' PD larger and longer than  P, , whieh in tu rn  is larger and longer than  P4 ; more 
th an  30 arm s.

HIMEROMETRA, p .  1 1 4 .

a* PD sm aller and w eaker th an  P ,,  w hieh, again , is sm aller and  w eaker th an  P 2. 
b 1 eirri tapering  to  a poin t d is ta lly ; distal cirrus segm ents tw ice as long as 

broad ; no dorsal spines nor earin a tio n , and no opposing spine ; term inal claw 
long and nearly  s tra ig h t;  more th an  ten  arm s.

c r a s p e d o m e t r a , p .  1 1 7 ,

b 2 cirri uniform , no t tapering  distally  . d ista l segm ents no t so long as broad, 
ca rín a te , tu b e rcu la r, or spinous do rsa lly ; opposing spine p re sen t; term inal 
elaw  sh o r t, more o r less strong ly  curved.

e 1 m iddle and d ista l braehials exceedingly short and discoidal : TBr ossicles 
and lower braehials swollen ; ten or more arm s.

A M PH IM ET RA , ]). 1 0 7 .

e2 m iddle and d ista l braehials not especially sh o rt, m ore o r less obliquely 
w edge-shaped: ossicles of th e  IB r series and  lower braeh ials no t swollen ; 
more th an  ten  arm s.

H E TE R O M E TR A , p  120.
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11.— K e y  to  t h e  G e n e r a  o f  S t e p h a n o m e t r id æ .

a 1 Cirri long w ith more than  50 segm ents ; P, and P,2 the longest, w ith  ab o u t 25 
sho rt segm ents.

O X Y M ETRA , p . 131,

a cirri sho rt, with less th an  35 segm ents; th e  spine-like lower p innules have less 
than  20 segm ents.

STEPH A N O M ETRA , p. 132.

12.— K e y  to  t h e  G e n e r a  o f  Po n t io m e t r id a e .

a 1 Size, large ; all the pinnules present ; P, on the ou ter arm s by far the longest 
p innu le ; more th an  40 cirrus segm ents.

p o n t io m e t r a , d . 1 3 s .

a* size sm all; P„ absen t on the  ou ter arm s, P„ and  P t on the in n e r ; P¿ on th e
inner arm s the longest pinnule ; less th an  40 cirrus segm ents.

e p im e t r a , p . 138.

13.— K e y  to t h e  G e n e r a  o f  M a r ia m e t r id a e .

a 1 D isk p la te d ; division series w ith a fine m edian carination  ; sides of division
series an d  first two brachials with a tuberculous or finely spinous o rnam en­
ta tion .

m a r i a m e t r a , p . 1 3 9 .

a disk naked  ; division series w ithou t any  trace of a m edian carination  ; sides of 
division series and  of the first two brachials w ithou t any  o rnam entation . 

b 1 cirri long, w ith 45 or more segm ents.
S E L E N E M E T R A , p .  1 3 9

b cirri sh o rte r, w ith fewer than  40 segm ents.
DICHROMETRA, p . 14 3 .

14.— K e y  t o  t h e  G e n e r a  o f  C o l o b o m e t r i d a e . 

a 1 P„ absen t on all or nearly  all of the arm s.
b 1 cirri long and com paratively  slender w ith 24 or more segm ents, the  more 

proxim al w ith spinous d istal ends, the d istal with paired dorsal spines ; 
proxim al pinnule segm ents slightly  longer than  the  d is ta l;  all th e  p innules, 
especially the proxim al, stiffened, w ith very spinous d istal ends to  the 
com ponent segm ents ; none of the lower pinnules g reatly  longer th a n  the  
o thers ; ten arm s.

c o l o b o m e t r a , p. t64.

b* cirri sho rt and  sto u t w ith less than  30 segm ents which are nsually subequal, 
none w ith spinous distal ends, a t  least dorsally ; ou ter cirrus segm ents with 
paired  or tricuspid  spines dorsally ; one or tw o of the proxim al pinnules 
enlarged and stiffened, bu t the rem aining pinnules soft and  delicate. 
c1 more th an  ten arms.

C Y LL O M E T RA ,  p .  156 .
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c2 ten  arm s.
DECA M ETRA , p . 1 58 .

a P„ present on all the  arm s.
b 1 ten arm s ; size small ; d ista l c irrus segm ents nearly  or q u ite  as long as b road , 

cirrus segm ents w ith a strong  se rra te  transverse ridge (rarely  tw o); usually  
several of the proxim al pinnules have segm ents w ith s trong ly  p roduced and 
spinous d ista l ends.

O LIG OM ETRA, p. 168.

h* m ore th an  ten  arm s ; size m edium  or large ; cirrus segm ents subequal, sh o rt, 
bearing dorsally  paired spines or tubercles ; segm ents of th e  g rea tly  enlarged 
Pj with produced and  spinous d istal en d s ; P.z much larger and  stiiTer than  
P, or P s , recurved and horn-like.

C ENOM ETRA, p. 153.

1 5 .— F a m i l y  T r o p io m e t r i d a e .

The fam ily Tropiom etridæ  includes only the  single genus Tropiometra.

16 .— K e y  t o  t h e  CIe n e r a  o f  C a l o m e t r i d a e . 

a ' I IB r series 4 (3-|-4). o r e o m e t r a , p. 179.

a* 11 Br series 2, or w ith ten  arm s only.
b 1 all the  lower pinnules slender, com paratively  sh o rt, subequal in length  ; 10-1 5 

arm s.
CALOM ETRA, p. 177.

IF I*! or P j considerably  longer th a n , usually  from  half again to  tw ice as long 
as, the earlier genital p innules, more or less enlarged  and  stiffened; more 
th an  15 arm s.

c 1 rays and  division series in apposition  la te ra lly  th rough  more or less 
irregu larly  developed lateral processes; the  lower p a rt of the an im al is 
com pact, the  sides m aking a co m parative ly  sm all angle w ith  the  dorso- 
v en tra l axis.

PEC TIN O M E T R A , p . 1 8 5 .

o* rays and  division serif's (a t least beyond the  IB r,) very  w idely se p a ra te d , 
w ith sm ooth la tera l m arg ins; the  rays and  division series m ake a very  
large angle with th e  dorsoven tral ax is, som etim es being p rac tica lly  a t  r ig h t 
angles to it.

d 1 th e  a n te rio r  in te rrad ia l processes of the  rad ia is sep ara te  w idely the  
bases of the  IB r ,;  the lower p innu les are co m p ara tiv e ly  s to u t ; arm s 
sh o rt, with less th an  100 brachials.

N EO M ETR A , p .  l 8 l .

d 2 the an terio r in te rrad ia l processes of the  rad iais are narrow  and  sh o rt, 
so th a t  the IBr, are in apposition  beyond them  ; th e  lower p innules are 
very  s lender; arm s long, w ith more th a n  120 brachials.

G E PH Y RO M ET RA , p . 1 8 4 .
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17.— K e y  t o  t h e  G e n e r a  o f  T h a l a s s o  m e t r i d æ .

P, shorter and sm aller th an  P 4, b u t sim ilar to it.
h, cirrus sockets close together, irregularly  d is trib u ted , h u t tend ing  to  arrange 

them selves in fifteen colum ns, or in th ree colum ns in each radial area ; 12— 30 
arm s.

p t il o m e t r a , p .  1 8 9 .

b* cirrus sockets not crow ded, arranged  in ten  colum ns, tw o in each rad ial area. 
c l eirri com paratively  s to u t d is ta lly , with the ven tral surface sm ooth ; 10— 20 

arm s.
a s t e r o m e t r a ,  p. 190.

c* cirri slender d istally , the  proxim al segm ents bearing long v en tra l sp ines: 
15— 30 arm s.

PTEROMETRA, p .  18 9 .

P, larger an d  longer th an  P.2. 
b 1 ten arm s. 

c 1 calyx and  arm  bases spinous.
THALASSOM ETRA, p. 195.

c2 calyx  an d  arm  bases sm ooth.
d* calyx and arm  bases rounded, not c a rín a te ; cirri very sto u t.

CROTALOM ETRA, p .  2 0 9 .

d* IB r  series strongly  carínate . 
e1 P , only  slightly  larger th an  P 2; arm s strongly carínate  th roughou t.

STENOM ETRA, p .  2 0 9 .

e* P j m uch larger th an  P 2 ; arm s ro u n d ed , no t carínate.
STIREM ETRA, p. 210.

b 2 more th a n  ten  arm s.
c1 calyx and  arm  bases very spinous ; P, very m uch larger than  P.2.

THALASSOMETRA, p .  1 9 5 .

c* calyx an d  arm  bases no t spinous ; P, not g rea tly  larger than  P, ; division 
series all 2.
d 1 division series and  arm s strongly carínate  th roughout.

STEN O M ETRA , p . 2 0 9 .

d* division series and  arm s with no trace of, or w ith only a very  fain tly  
ind icated , carination.

e1 less th an  30 cirrus segm en ts; genital pinnules short ; la teral f la tte n ­
ing of rays no t m arked.

PARAM ETRA, p. 213.

e* more than  40 cirrus segm ents ; genital pinnules m oderately long ; rays 
and  division series (when present) sharp ly  flattened laterally .

COSMIOMETRA, p .  2 1 4 .
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is.—K e y  t o  t h e  G e n e r a  o f  C h a r it o m e t r id a e .

IBr and fu rther division series (when present) w ith a prom inen t tubercu la r 
o rnam en ta tion , and  a more or less m arked tuberculous m edian keel; rare ly  
m ore th a n  ten  arm s.

G LY PTO M ETRA , p .  2 2 4 .

IB r and fu rth er division series (when present) w ithout any  tu b e rcu la r  o rn a ­
m entation , and w ithou t a m edian keel.

h 1 IB r segm ents and first two brachials w ith the  proxim al and  lateral edges 
produced, form ing th in  flange-like dorsolateral b o rders; ten arm s.

PŒCILOMETRA, p . 2 2 5 .

b* IB r segm ents and lower brachials w ith th e  dorsolateral borders not p ro­
duced.

c1 th ird  and fourth  segm ents of the  genital pinnules broad an d  nearly  flat on 
th e  ou ter side, b u t  the  fifth segm ent sm aller; ten  arm s. 

d 1 less th an  12 cirrus segm ents; elem ents of the  IB r series and arm  bases 
diverging a t  a wide angle so th a t  the lower p a r t of th e  anim al is broad 
and rounded.

STROTO M ETRA , p. 22fi.

d 2 more than  15 cirrus segm ents ; IB r series and  arm  bases diverging a t  a 
relatively  small angle so th a t  the  lower p art of the an im al appears 
conical.

CH A R ITO M ETRA , p . 22(5,

c* gen ital pinnules evenly, and  only sligh tly , expanded.
d 1 m ore th an  ten  arm s ; division series and arm  bases rounded dorsally .

PACHYLOMETRA, p . 2 1 5 .

d* ten  a rm s; division series and arm  bases subearinate .
CHLOROMETRA, p . 2 2 5 .

1 9 .— K e y  t o  t h e  S u b f a m i l i e s  o f  A n t e d o n i d .e .

Centrodorsal large, conical, the  cirrus sockets well sep ara ted , a t  least la tera lly , 
and  arranged in definite colum ns ; cirri absen t from  th e  in terrad ial portions of 
the ccntrodorsal ; the eirri are large and long, w ith num erous segments.

ZENOMETRINAE, p .  2 3 3 .

: centrodorsal sm aller, rounded conical to  hem ispherical or even discoidal, the 
cirrus sockets exhib iting  no regular arrangem en t and  usually  closely crowded. 

b 1 one or more of the proxim al pinnules is absen t ; th e  cirri, w hich have num er­
ous segm ents, shorter d istally  than  prox im ally , are evenly d istribu ted  and 
closely crowded on a  hem ispherical or more or less conical centrodorsal.

p e r o m e t r i n a e , p .  2 3 2 .
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b* all the pinnules are present. 
c 1 Pj bears a  genital gland an d , w ith the  follow ing, is as long as or even 

m uch longer th a n , th e  first : the cirri are sho rt with few segm ents.
BATHYMETRINAE, p .  2 4 4 .

c* P j does no t bear a  genital gland.
d 1 cirri long, com pressed, deciduous, the  distal segm ents slightly  or no t a t 

all shorter th an  the proxim al ; there are no dorsal spines ; opposing spine 
absen t, more rare ly  feebly developed ; P, is composed of num erous 
squarish  or rounded segm ents, or m uch reduced.

THYSANOMETRINAE, p. 2 4 2 .

d 2 cirri few, sh o rt, w ith  few segm ents, w hich are shorter d ista lly  th an  
p rox im ally , irregularly  disposed on a  low hem ispherical centrodorsal : an 
opposing spine is p resen t on the p enu ltim ate , b u t there are  no dorsal 
spines.

a n t e d o n in a e , p . 2 2 7 .

d® cirri num erous, long, com posed of num erous segm ents w hich are much 
sho rter d ista lly  th an  proxim ally , w ith th e  d istal segm ents spinous or 
s trong ly  ca rín a te , and  evenly d istrib u ted  over and closely crowded on a 
large hem ispherical or rounded conical centrodorsal

HELIOMETRINAE, p .  2 3 « .

2 0 .— K e y  t o  t h e  G e n e r a  o f  A n t e d o n id a e .

P„ absent.
b 1 cirri in ten w ell-separated columns on a long conical cen trodorsal ; P , also 

absen t.
b a l a n o m e t r a , p . 2 3 « .

b* cirri closely crowded on a rounded conical or hem ispherical ccntrodorsal : 
Pj p resent.
c1 in terrad ia l areas w ith tw o or more colum ns of perisomic p la tes; IB r series 

and lower brachials rounded and  free la tera lly  ; synarth rial tubercles not 
developed; size very small.

e r y t h r o m e t r a , p . 2 3 3 .

c* disk naked ; TBr series and lower brachials in close apposition and strongly  
flattened la terally  ; synarth ria l tubercles very prom inent ; size medium.

PEROM ETRA, p . 2 3 2 .

P„ present.
b 1 Pj bears a genital gland ; size usually  very small. 

c 1 P , as long as , or slightly  longer th a n . P z.
t h a u m a t o m e t r a , p . 2 4 5 .

c* P j sh o rte r th an  Pj.
b a t h y m e t r a ,  p . 244 .
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! P j w ithou t a genital gland.
e1 centrodorsal large, conical or more or less co lum nar, th e  cirrus sockets in 

definite columns.
d 1 two colum ns of c irrus sockets in each radial area ; cirri w ith short seg­

m ents d ista lly , hearing dorsal spines ; size small.
a d e l o m e t r a , p . 2 3 « .

d2 three or more columns of cirrus sockets in each radial area. 
e 1 three or more colum ns of cirrus sockets in each radial area ; cirri 

sm ooth , all the  segm ents elongated ; calyx and arm  bases sm ooth ; size 
usually  m edium  01 large.

p s a t h y r o m e t r a , p . 2 3 4 .

e2 th ree colum ns of cirrus sockets in each radial area ; cirri long, with 
long segm ents proxim ally, sho rt and spiny segm ents d istally  ; calyx 
and arm  bases very  spiny ; size m edium  or large.

z e n o m e t r a , p . 2 3 4 .

c2 centrodorsal m oderate  o r sm all, hem ispherical or more o r less discoidal, 
the cirri irregularly  arranged and  closely crowded.

d 1 cirri slender, much com pressed, sm ooth , all the  segm ents g reatly  elonga­
ted ; no opposing spine ; term inal claw nearly  s tra igh t. 

e1 all th e  lower pinnules subequal, m uch elongated ; P , com posed of very 
num erous sho rt segm ents, P 2 and following of elongated  segments.

t h y s a n o m e t r a , p . 2 4 4 .

e2 P, m uch sho rter than  P 2, b u t, like i t ,  com posed of elongated seg­
m ents ; P j or F ,, or both , enlarged and stiffened.

e u m e t r a , p .  2 4 2 .

d* distal c irrus segm ents shorter th an  the proxim al (the la tte r  centrally  
constricted), rarely longer th an  broad ; opposing spine alw ays present, 

e* 25 or more cirrus segm ents.
f1 Pj very m uch longer th an  P.2, excessively elongated , w ith  more than  

20 segm ents which are g rea tly  elongated d istally .
TR IC H O M ET RA , p . 2 3 9 .

f* Pj less than  one th ird  longer th an  P 2, the d istal segm ents not 
especially elongated.
g 1 P, only slightly longer th an  P.2, w ith ten segm ents ; size sm all.

NANOM ETRA, p . 2 4 1 .

g2 Pj abou t one th ird  longer than  P 2, w ith 30— 45 segm ents which 
are short proxim ally , and never more than  tw ice as long as broao 
d istally  ; size m edium  or large.

CY CLOMETRA , p. 238 .
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f,: P , shorter than  P,2, which is more or less enlarged and stiffened.
PER O M ETR A , p . 2 3 2 .

e2 16 or less cirrus segm ents.
f 1 P, sho rter th an  th e  succeeding pinnules.

g 1 P 4 hears a  gen ita l g lan d , and  is sto u te r th a n  P,.
B A TH Y M ET R A , p . 2 4 4 .

g2 P 2 w ith o u t a  genital g land, resem bling P ,.
h 1 elem ents of th e  division series and brachials w ith very strongly  

produced and se rrate  d istal ends.
TOXOM ETRA, p . 2 3 2 .

h 2 elem ents of the division series sm ooth ; brachials w ith  the distal 
ends slightly , if a t all, produced.

IR ID O M E TR A , p . 2 3 0 .

f2 P, m uch th e  longest pinnule.
id P, ab o u t twice as long as P 2; segm ents of the  lower p innules 

strongly  overlapping.
COM PSOM ETRA, p . 2 2 9 .

g2 P 2 ab o u t one th ird  longer th an  P 2, w hich, in tu rn , is ab o u t one 
th ird  longer than  P ; segm ents of the lower pinnules sm ooth.

M ASTIGOM ETRA, p . 2 2 7 .

2 1 .— K e y  t o  t h e  G e n e r a  o f  P e n t a m e t r o c r i n i d a e .

five arm s.
PEN TA M ET RO C RIN U S, p . 2 5 0 .

ten  arm s.
DECAM ETROCRINU S, p . 2 4 7 .

2 2 .— F a m i l y  A t e l e c r i n i d æ .

The faniilv Atelecrinidæ includes only the genus Atelecrinus.

2 3 .— K ey '  t o  t h e  G e n e r a  o f  P e n t a c r i n i t i d a e .

The arm s do n o t divide before the fourth  post-radial ossicle : one or more pin­
nules precede the first axillary.

M ETA CRIN U S, p . 2 6 4 .

the arm s divide on the second post-radial ossicle ; no p innules before th e  first 
axillary.

b 1 ten  a rm s; stem  slender, sm ooth , nearly  circular in  cross-section.
h y p a l o c r i n u s , p .  2 6 1 .

b2 more th a n  ten  arm s. 
c 1 all the  division series of tw o ossicles, united  by pseudo-svzygy ; th e  second 

brach ial of the  free undivided arm s bears the first pinnule ; th e  th ird  and
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fourth  brachiale are un ited  by  syzygv; stem  s to u t, pen tagonal, or more 
or less ste llate ; the  pinnules continue to the arm  tip s ; cirrus segm ents 
sm ooth.

ENDOXOCRINUS, p . 2 6 3 .

c* IB r series of tw o ossicles, b u t the  fu rth er division as in th e  com asterid 
genus Cajiilhister, more rarely  as in Comatella ; the  first brachial of 
the  free undivided a rm , unless springing from  a IB r ax illary , bears a 
p innule, and the second and th ird  are united  by syzygy; stem  slender, 
nearly circular in section ; the arm  tip s for a considerable distance bear 
only rud im en ta ry  p innules, as in JH etw in its ; the  d istal cirrus segm ents 
bear sm all dorsal spines.

COMASTROCRINUS, p. 2 5 2 . .

24.— K e y  t o  t h e  G e n e r a  o f  A t i o c r i n i d æ .

a ' Pentagonal eolum nars in proxim al portion  of stem  w ith o u t m arkings on the 
articu la r faces; no nodals or c irri; elem ents of the IB r series narrow  and 
widely separa ted .

C A R PE N T E R O C R IN U S , p. 272

a2 pen tagonal eolum nars in proxim al portion  of stem  w ith petalo id  m arkings on 
the articu la r faces ; proxim al portion  of stem  w ith regu larly  spaced nodals 
bearing short cirri : elem ents of the  IB r scries very  b road and  in lateral 
apposition .

PR O ISO C R IN U S , J). 272.

25.—K e y  t o  t h e  G e n e r a  o f  H y o c r i n i d a e . 

a ' Five basais; th e  arm s branch several times.
CALAM O CRINU S, ]). 272.

a2 three basais, som etim es com pletely fused ; the arm s do no t branch.
b 1 caeli b raeh ia l, except the m ost prox im al, bears a p innule; syzygies very 

in frequen t ; p innules no t especially long.
p t i l o c r i n u s , p .  272.

b- one half or fewer of the braclnals bear pinnules ; b rach ials un ited  in 
syzygial groups of two or th ree ; pinnules extrem ely  long, reaching to  the 
arm  tips.

c1 brachials un ited  in syzygial groups of three.
h y o c r i n u s , p .  275.

e2 braehials united  in syzygial pairs.
d 1 upper p a rt of stem  hexagonal ; first brachial occupying only ab o u t one 

th ird  of the  distal border of the  radial.
THALASSOC RINU S,  p .  2 7 3 .
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d1 upper p a r t  of stem  pen tagonal ; first brachial occupying ab o u t two- 
th ird s of th e  d is ta l border of the  radial.

(G e p h y r o c r i n u s .)

2 6 .— F a m i l y  P h r y n o c r t n i d æ .

The fam ily Phrynocrinidae includes only the  single genus Phrynocrinus.

2 7 .— K e y  t o  t h e  G e n e r a  o f  B o u r g u e t i c r t n i d æ .

a 1 th ree or more of the  topm ost eolum nars are over twice as b road as long ; ten 
a rm s; ro o t scan ty , b u t coarse.

BA TH Y CR IN U S, p. 274.

a* only one of the topm ost eolum nars is over twice as broad as long ; usually  5 
arm s ; root thick and  fine.

RHIZOCRINUS, p .  2 7 9 .

10. SPECIMENS LABELLED “ INDIA.”

Many of the  specimens in the collection are labelled sim ply “  Ind ia  ”  w hich 
in some cases is questioned. I suspect th a t  all these were taken  in Ceylon as 
they  all properly  belong to  the  fauna of th a t  island.
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SYSTEMATIC PART.
Phylum  ECH IN O D ER M A TA .

Echinodermata 1734. K le in ,  N at. D ispositio Echinod.

Subphylum  ECHINODERM ATA H E T E R t(R A D IA T A .

Echinodtnitella HeleronuHuta 190S. A. H . C la r k ,  Proc. Biol. Soc. W ashington, 
vol. 2 1 , p. 184. — IJ09. A m erican N a tu ra lis t, vol. 4 3 , No. 515, p. 686.

Superclass PELMATOZOA.

Pelmatozuu Ls4s. L e u c k a r t ,  Morphologie der wirbellosen Thieren.

Class C R IN O ID EA .

Crinoidea  1821 . M i l l e r , A N atu ra l H isto ry  o f  the Crinoidea, p . 1.
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I —TH E U N STA LK ED CRINOIDS  
Order COMATULIDA

Comatulida  1908. A. H . C l a r k , Proc. U. S. N a t. M us., vol. 3 4 , p. 209.

Suborder COMATULIDA o l i g o p h r e a t a .
Com atulida OI ¡yo ¡ú rm ta  1909. A. H . Cl a r k , Proc. Biol. Soc. W ashington, vol. 

2 2 , p. 174.
Fam ily  COMASTERIDAE.

Comasteridae 1908. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 34 , p. 210.

Subfam ily C A P IL L A ,S T E R IN Æ .

Capillasterinae 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , p. 175.

Genus COM ATELLA.

Comatella 1908. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 52 , 
p a r t 2, p . 207 (Actinometra nigra P. H . C arpen ter, is s s ) .

COM ATELLA N IG R A .

Actinom etra nigru 1870. W. B. Ca r p e n t e r , Proc. Roy. Soc., vol. 2 4 , p. 451 
(nomen nudum ).— 1870. P. H. Ca r p e n t e r , Jo u rn . A nat. and  Physio l., vol. 
10 , p. 583 (nomen nudum ).— 1884. v o n  G r a f f , “  C ha llenger” R eports, vol. 
IO , Zoology, pp. 16, 20 (nomen nudum ).— 1884. P. H Ca r p e n t e r , “ Chal­
le n g e r” R eports , vol. 11 , Zoology, p. 90 (nomen nudum ).— 1S8S. P. H. 
Ca r p e n t e r , “  C ha llenger”  R eports , vol. 2 6 , Zoology, p. 304.

Comalida nigra 1877. v o n  G r a f f , D as G enus M yzostom a, p p . 17, 23, 72, 79 
(nomen nudum).

Comatella nigra, 1908. A. H. Cl a r k , Sm iths. Miscell. Coli (Q uarte rly  Issue), vol. 5 2 , 
p a r t 2, p. 208.

L o c a l it y .—Southern portion oj Malacca S tra it.— One specim en, resem bling 
o thers from  the  Philippine Islands.

O t h e r  R e c o r d s .— T ernate , Moluccas ; Bohol ; P h ilippine Islands.
D e p t h .— L itto ra l, an d  d ow n  to  5S fa th o m s.

COM ATELLA ST E L L IG E R A .

Actinometra tenax 1874. L ü t k e n , Cat. Mus. G odeffr., vol. 5, p. 190 (nomen 
nudum ).

Actinom etra stelligera 1880. P. H. Ca r p e n t e r , Jo u rn . L inn. Soc. (Zoöl.), vol. 15, 
p. 198, pi. 12, fig. 26.— 1888. P. H . Ca r p e n t e r , “ Challenger ” R eports , vol. 
26 , Zoology, p. 308, pi. v, figs. 5, a-d ; pi. lviii, figs. 1, 2.
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P i g .  I .— Comatella nigra. 
L a te ra l view of a ty p ica l specim en.

9
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Actinom etra  sp. 1888. P. H . Ca r p e n t e r , “  C hallenger” R eports, vol. 26 , Zoology, 
p. 291, line 3 from  top.

Actinom etra notata 188S. B e l l , P. Z. S., 1888, p. 3s9 (footnote) (nomen nudum ).— 
1889. P. H  Ca r p e n t e r , Jo u rn . L inn. Soc. (Zoül.), vol. 2 1 , p. 312, p i. xx i, 
figs. (5— 10.

Antedon bassett-smithi 1894. B e l l , P. Z. S., 1894, p. 399, pi. 24.
Actinometra maculata 1894. B e l l , P. Z. S ., 1894, p. 39(5.
Comatella stelligera 1908. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 

vol. 52 , p a rt 2, p. 207.

L o c a l it ie s .— Padair, M erg ui Archipelago.—One specim en w ith th irty -fo u r 
arm s, agreeing w ith the ty p e  of Actinometra notata, which was found a t K ing 
Island in the  M ergui A rchipelago.

? In d ia .— A beautifu l specim en w ith th irty -one  arm s I lo  mm long, and  cirri 
25 mm. long ; four in te r io r  and seven ex terio r 111 l ii’ series are p resen t.

O t h e r  R e c o r d s .—S am oa; F i j i ;  O v a lan ; T o n g a ; Reef of A tagor ; Cebu; 
Philippine Is lan d s; Macclesfield B a n k ; New G u in ea ; A m b o in a ; Mergui A rchi­
pelago (K ing Island) ; Ceylon ; A ustra lia , sou th  to P o rt Ja c k so n ; Salom on ; Coin 
Peros ; P a rry ’s Shoal.

D e p t h .— L itto ra l, and down to  3(5 (? 40) fathom s.
R e m a r k s .— I have exam ined the  ty p e  of Bell’s Antedon bassett-sm ithi, 

preserved in the  B ritish  M useum , and find it  to  be. as I deduced from the descrip­
tion  some tim e ago. a typical exam ple of Comatella stelligera.

COM ATELLA MACULATA.

Actinometra fusca  1877. L ü t k e n , M u s . Godeffr. C a t., vol. 5, p. 100 (nomen 
nudum ).— 1888. P. H. Ca r p e n t e r , " C h a lle n g e r” R eports, vol 26 , Zoology 
p. 300 (nomea andina).

Actinometra maculata 1888. P. H . Ca r p e n t e r , “ C hallenger” R eports , vol. 26 , 
Zoology, p. 307. pi. v , figs. 1, a-d\ pi. lv , fig. 2.

Actinom etra sim plex  1894. B e l l , P. Z. S., 1894, p. 39(5.
Actinometra  sp. 1898. B e l l , P. Z. S., 1898, p. 841).
Comatella maculata 1909 A. H . Cl a r k , Vidensk. Medd. fra den n a tu rh ist. 

Forening i K öhenhavn , 1909, p. 138.— 1911. Proc. U. S. N at. Mus., vol. 4 0 , 
p. 10.

Actinometra multiradiata  1909. B e l l , Trans. L inn. Soc. (Zool.) (2), vol 13, 
p a r t 1, p. 20.

H a b i t a t .— Port Denison and Bowen, Q ueensland; P rince  of W ales C hannel; 
P a rry ’s Shoal: New C aledonia; Rnk and M ortlock Island , C arolines; Macclesfield 
B a n k ; R o tu m a; west J a v a ;  west reef of I lu lu le , M aldive Archipelago ; Salom on ; 
Coin Peros.

D e p t h .—L itto ra l, and down to 13 fathom s.
R e m a r k s .—The “ Actinometra pulchella"  recorded by H artlaub  from R u k .
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in the  Carolines, appears to be a young exam ple of th is species. I have exam ined 
his specim en a t H am burg.

COMATELLA DECORA.

? Actinom etra difficilis 1S8S. P . H. Ca r p e n t e r , “ C h a lle n g e r”  R eports , 
vol. 2 6 , Zoology, p . 93, pi. lii, fig. 2.

I Actinom etra pulchella (p art; 1888. P. H. C a r p e n t e r ,  “ C hallenger” 
R ep o rts , vol. 26 , Zoology, p. 304, pi. lii, fig. 2.

Comatula paucicirra 190S. A. H. C l a r k , Proc. U .S . N at. Mus., vol. 34 , p. 317.

D e s c r i p t i o n .— C entrodorsal large, th ick-discoidal, th e  large bare  po lar area 
flat, obscurely p itte d  ab o u t the  periphery .

Cirri X X , 12-13, 15 mm. long; first segm ent very sh o rt, second half again  as 
long as b road , th ird  tw ice as long as b road , fou rth  and  fifth ra th er over tw ice as 
long as broad  (the fifth slightly  longer th an  the fou rth ), six th  abou t tw ice as long 
as b road , the  following decreasing g radually  in length , the  last tw o or th ree before 
th e  pen u ltim ate  being abou t as long as b ro ad , and  th e  p enu ltim ate  ab o u t half 
again as broad as long; from  the  s ix th  onw ard the  distal dorsal edge of the 
segm ents is slightly  everted , form ing a  low crescent-shaped or shallow V-shaped 
ridge across the  d istal end of the  segm ent, appearing  as a low subterm inal spine 
in lateral view ; dorsal surface of seven th  and  following segm ents w ith  a  slight 
m edian carination  ; opposing spine trian g u la r, b lu n t, arising from  the  entire 
surface of th e  p enu ltim ate  segm ent, the apex  sub term inal to  su b c en tra l, low, equal 
to  abou t one th ird  of the d istal d iam eter of th e  p enu ltim ate  segm ent in height ; 
term inal claw tw ice as long as th e  pen u ltim ate  segm ent, strong ly  curved basally , 
b u t becom ing s tra ig h te r d is ta lly .

E nds of th e  basal rays visible as ra th e r  large fla ttened  rhom bic tubercles in 
the angles of the ca ly x ; radiais concealed in the m edian line, b u t inter rad ially  
form ing a  triang le  over the  ends of th e  basal ray s, sligh tly  separa ted  d ista lly  : 
IBr, trapezoidal, sh o rt, over three tim es as broad  as long, strong ly  rounded 
dorsally . se para ted  basally  by th e  d ista l divergence of the  rad iais, the sides of 
ad jacen t 1 R rt diverging a t  a very  obtuse ang le ; IB r, (axillary) b roadly  pen­
tagonal. ab o u t half again as broad as long, th e  la te ra l edges ab o u t as long as those 
of th e  IB r,, form ing w ith them  an obtuse angle, th e  la teral edges of th e  IB r, 
on ad jacen t rays being practically  para lle l; a  broad strip  of perisom e, in w idth 
abou t equal to one th ird  of the d iam eter of the IB r series, is visible between 
them  (and sim ilarly  betw een th e  l lB r  series), b u t i t  does n o t ex ten d  dorsally  
beyond th e ir  ventral edge. I IB r series 2 (eight are  presen t and  two absen t in 
the ty p e ), th e  1 IBr, un ited  for th e ir proxim al tw o th ird s , from  th a t  poin t diver­
ging in p rac tica lly  a s tra ig h t line ; I I IB r  series 2, only present in one instance, 
on th e  ex te rio r  side of a  derivative  from  a IB r series.

N ineteen  arm s (in th e  type) ab o u t 90 mm. long ; first two brachials sim ilar, 
ra th e r  sm all, wedge-shaped, ab o u t twice as b road as long ex terio rly , the  first 
un ited  in terio rly  in the proxim al half, diverging widely in the d is ta l; th ird  to
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seventh  or eighth brachials oblong or sligh tly  w edge-shaped, ab o u t tw ice as b road 
as long, then  becoming tr ia n g u la r, ab o u t as b road as long, and  in th e  d istal 
portion  of the  arm  wedge-shaped again and  longer th an  broad , reach ing  a  length 
of ab o u t tw ice the b read th  in th e  term ina l po rtion . F irs t syzygy betw een the  
second and th ird  b rachials except on arm s arising d irec t from  a IB r  ax illa ry , and 
on the  ex terio r arm s of each ray , where it is betw een the  th ird  and fo u rth ; on 
th e  in te rio r arm s a syzygy betw een th e  second and th ird  brach ials is often  im m e­
d ia te ly  followed by  an o th er betw een th e  fo u rth  an d  fifth ; th e  d ista l in tersyzygial 
in terval is from th ree  to  five oblique m uscular a rticu la tions.

M outh cen tra l ; anal tube  sm all an d  inconspicuous, th e  anal area  being 110 
larger th an  the  o ther in te rp a lm ar areas. Two of the  am bulacral grooves divide 
a t  the m outh , as in Decametrocrinus, b u t in one of these the  tw o branches join 
again ju s t before b ran d lin g  to  th e  arm s, form ing a so rt of perisom ic island.

P[ long and  slender, sligh tly  s to u te r  basally  th an  1\2, 15 mm . long, with 
ab o u t fo rty  segm ents, of w hich th e  first is very  sh o rt, th e  n ex t eight, or ten  ab o u t 
as long as broad , then  becom ing half again as long as b road , and ab o u t as long as 
broad again d istally  ; d ista l comb beginning ab ru p tly , w ith ab o u t tw elve large, 
long, b lun tly  trian g u la r tee th , which are ab o u t as long as the  la te ra l d iam eter of 
th e  segm ents which bear them , ra th e r  strong ly  incu rved ; th e  too th-bearing  
segm ents m ain tain  th e  sam e general d irection  as th e  segm ents preced ing ; P 2 
sim ilar, b u t sh o rte r, ab o u t 11 mm . lo n g ; P 3 sim ilar, b u t sh o rte r, 8 mm . long, 
w ith tw enty-six  segm ents ; its  comb is sim ilar to th a t  of P, and  P 2 ; P + and  
P 6 sim ilar to P 3 ; P„ sim ilar to  P 6, w ith a sim ilar com b, b u t s to u te r  basally  and 
bearing  a sm all gonad 011 th e  th ird-fifth  segm ents ; following p innules s to u te r  
th ro u g h o u t, b u t of the  sam e len g th , com posed of squarish segm ents, w ithout 
com bs; d ista l pinnules slender, ab o u t 11 m m . long.

The colour in life w as b rig h t yellow , th e  perisom e sligh tly  brownish.
H a b it a t .— Southern  Ja p a n . ? K i Islands.
D e p t h .— 95-10G  (? 140) fa th o m s.

R e m a r k s .— In m y p ap er on the crinoid fauna of Ja p an  I  listed the type 
specim en of th is species as Comatula paucicirra (i.e., rotalaria); exactly  th e  same 
m istake was m ade by C arpenter when he described his Actinom etra notata in the 
“  P aucicirra  g ro u p ,” in sp ite of the fac t th a t  i t  was the  same th ing  as his earlier 
A ct. stelligera.

Species of the genus Comatella alw ays possess cirri, and  th e  o u te r  c irrus 
segm ents alw ays have dorsal processes; the  m u ltib rach ia tc  species of Comatula 
ra re ly  possess cirri excep t w hen very sm all; if th ey  clo, the ou ter segm ents are 
alw ays perfectly  sm ooth dorsally , w ithou t a trace of dorsal processes.

C arpenter depended upon the suppo-ed presence of syzygies betw een the 
ossicles of th e  IB r and  subsequen t division series to  d ifferentiate  th e  species of 
Comatula from those of Comatella ; b u t these jo in ts are no t tru e  syzygies, bu t 
pseudosyzygies, and are very com m only undeveloped so th a t  the  union of the 
elem ents of the  IB r series in no way differs from  th a t  usually  found am ong the
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com atulids. Moreover the  jo in ts  betw een the ossicles of the division series in 
the species of Comatella though never psendosyzygies, arc often so close as to  be 
d istinguishable externally .

Genus C A PILLA STER .

Capillaster 1909. A. H. C l a r k . Proc. Biol. Soc. W ashington , vol. 2 2 , p. 87 
(Actinometra sentosa P. H. C arpen ter, 1888).

C A PILLA STER  M A CROBRACHIUS.

Actinometra macrobrachius 1S90. H a r t l a u b ,  N achr. Ges. G öttingen, Mai 1S 90 , 

p. 186 .— 1891 . N ova A cta Acad. G erm an., vol. 58 , No. 1, p. 101. 
Actinometra monobrachium 1891. M i n c h i n ,  Zoological Record for 1 8 9 1 , Echino- 

dernis, p. 80.

H a b it a t .—China Sea.
R e m a r k s .— In appearance th is curious an im al resem bles such species as 

Comantheria briareus, b u t the a rm  stru c tu re  is th a t  of a typ ical Capillaster.

C A PILLA STER SENTOSA.

Comatula multiradiata  (part) 1816. L a m a r c k , H ist. na t. des anim aux  sans ver­
tèb res, vol. 2, p. 533.

Comatula (Alecto) multiradiata  (part) 1849. J .  Mü l l e r , A bhandl. d. k. preuss.
A kad. d . W iss. (1847), p. 261.

Actinometra sentosa 1888. P. H . C a r p e n t e r , ‘■C hallenger”  R eports, v o l. 26  
Zoology, p. 325, pi. lxvi, figs. 4-6.

L o c a l it ie s .— East of the Terribles; 13 fathoms.— One ra th e r  sm all, though  
apparen tly  m atu re , specimen.

Off Colombo Light. Hou se ; 2 6 | fathoms.—F our m edium-sized and  sm all exa m ples, 
each w ith  ab o u t sixty-five arm s.

Off the north-eastern coast of C'ei/lon (8° 51' 30" N. l a t . , 81° 11' 52" E. long .); 
28 fathoms.— Two ra th e r  sm all specim ens.

O t h e r  R e c o r d s .—Philippine Is lan d s; C ebu; M oluccas; B an d a ; Sunda 
Islands; S ingapore; N orth  Male, M aldives.

D e p t h . — L itto ra l, and  down to 74 fathom s.
R e m a r k s .—A large series of specim ens of th is species from  Singapore and  

the Philippine Islands was available for com parison w ith the above recorded 
exam ples ; there  appear to  be no co n stan t differences corre la ted  w ith  locality  ; 
though usually  perfectly  sm ooth, in som e of the Philippine exam ples the elem ents 
of the  division series have som ew hat projecting  d istal ends as in th e  specim en 
from B anda figured by C arpenter. This seems to  be a  ra th e r  uncom m on condi­
tion  in th is form , though characteristic  of th e  o ther species of the  genus. S uper­
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ficially, Capillaster sentosa m ight m uch more readily  be m istaken  for Comatella 
nigra th an  for an y  o ther species of Capillaster.

C A PILL A STE R  M A R IÆ .

? Actinom etra fimbriata (part) 1891. H a r t l a u b , N ova A cta  Aead. G erm an., 
vol. 58 , No. 1, p. 102.

Comatula maria' 1907. A. H. C l a r k , Proc. U . S. N at. M us., vol. 3 3 , p. 153.
L o c a l it y .—A ndam an Islands.— One broken m edium -sized specim en w ith 

tw elve arm s ; the  eirri are 28-35, 25 mm. long ; th e  tw o I IB r  series are 4 (3-4). 
O t h e r  R e c o r d s .—S outhern  Ja p a n  ; R u k , Caroline Islands.
D e p t h .— L it to r a l ,  a n d  d o w n  to  59  fa th o m s .

C A PILL A STE R  M U LTIR A D IA TA .

Stella Chinensis peri egens 1714. P e t i v e r , G azophylaeiuru , vol. 1, pi. iv , fig . fi. 

’VpuTKai&tKtÍKVíitoí 1733, L i n c k , De Stellis M arinis, p . 53.
Triscœdecacnimos 1760. S c h u l z e , B etrach tu n g  der versteinerten  Seesterne, p. 17. 
Asterias pectinata (part) 1758. L i n n æ u s , S yst. N a t., ed. x .  p. 663 (reference to  

P e t i v e r ).

Asterias m ultiradiata  1758. L i n n æ u s . Syst. N a t., ed. x , p. 663 (type  specim en, 
b u t  no t references cited).

Comatula fimbriata  1816 . L a m a r c k , H ist. n a t .  d e s  a n i m a u x  s a n s  v e r t è b r e s ,  v o l .  2, 
p. 535.

Comatula brevicirra (part) T r o s c h e l , MS.
Comatula, (Alecto) fimbriata  1849. J .  M ü l l e r , A bhandl. d. k. preuss. A kad. d.

W iss., 1847, p. 258.
Actinom etra gracilis 1874. L ü t k e n ,  M us. G odeffr. C at., vol. 5 , p . 190.
Comatula (Actinom etra) borneensis 1S75. G r u b e , Ja h resb e r. selfi. Ges. vaterl. 

Cul tu r , 1875, p . 75.
Actinometra, coppingeri 1884. B e l l , R ep o rt Zoöl. Coll. H .M.S. “  A le rt,” p. 168, 

p i. x v i, fig. B .— 188S. P. H. Ca r p e n t e r , “  C ha llenger”  R e p o rts , vol. 26 , 
Zoology, p. 320, pi. lx , figs. 1, 2.

Actinom etra fimbriata litus,. P. H. C a r p e n t e r , “ C hallen g e r” R eports , vol. 2 6 , 
Zoology, p. 317, pi. lxii, figs. 2-4.

Actinom etra stewarti 1888. P. H . C a r p e n t e r ,  “ C hallenger” R e p o rts , vol. 26 , 
Zoology, p. 321.

Actinometra multiradiata  1888. P . H . C a r p e n t e r , “  C hallenger”  R eports , vol. 26 , 
Zoology, p. 322, pi. lxvi, figs. 1-3.

Actinometra parvicirra (part) 1887. B e l l , Sei. T rans. Roy. D ublin Soe. (2), vol. 3, 
p. 645.— 1888. B e l l , P. Z. S., 1888, p .  384.— 1894. T h u r s t o n , M adras 
G overnm ent Muséum B ulletin , N o. 1, p. 28.

Actinom etra m ultifida  B r i t . M u s . ,  MS.
A ntedon anceps B r i t . M u s .,  M S.
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Capillaster m ultiradiata  1909. A . H . Cl a r k , Vidensk. Medd. fra  den n a tu rh is t.
F oreníng i K ö benhavn , 1909, p . 134.

L o c a l i t i e s .— Oß Colombo Light House, Ceylon ; 204 fathom s.— Two specim ens ; 
one of these has eighteen arm s ab o u t 90 mm. long, g radually  increasing in 
d iaineter to  ab o u t the tw elfth  brachial, and  g radually  tapering  from  th a t  poin t 
onw ard , com posed of very sho rt discoidal brachials.

East of the Terribles-, 13 fathom s.— One specim en.
A rrakan coast, B urm a.— Two specim ens, one w ith n ineteen , the  o th er w ith  

tw enty-six  arm s.
Tico m iles oß Great West Torres Island , M ergui Archipelago.— One small 

specim en.
A ndam an Islands.—Nine specim ens. F o u r of these are sm all ; of th e  others 

one has th irteen  arm s, one fifteen, one seven teen , one n ineteen , and  one tw en ty - 
on e ; the  arm s of the  fifteen-arm ed specim en are 100 mm. long w ith  sh o r t dis­
coidal brachials which overlap very strongly  ; the th irteen-arm ed  specim en is of 
full size w ith  the sho rt discoidal brach ials of th e  fully  adu lt.

Oß Rutland Island , A ndam ans ; 35 fathom s.—One specim en w ith tw elve arm s 
85 mm . long composed of sho rt discoidal b rachials ; th e  eversión of th e  d ista l 
ends of the  brachials is m ore m arked th a n  usual ; the  eversión of the  d istal ends 
of the  cirrus segm ents is exceedingly strong  and  continues all a round  ex cep t on 
th e  m iddle of the  ven tra l side, no t being confined to  th e  m iddle of the  dorsal 
side as usual ; the  cen tral spines on the dorsal side of the  cirrus segm ents are 
correspondingly enlarged.

? In d ia .—Five specim ens, all sm all or m edium  sized.
Southern portion of the S tra its of M alacca.— F ive specim ens w ith  from  

seventeen to  tw enty-one arm s.
M alay Archipelago ; 100 fathoms.— One specim en w ith fo rty  arm s a b o u t 70 

m m . long.
M alay A rchipelago;  160 fathoms.— Two specim ens, each w ith ab o u t fo rty  

arm s 70 m m . long.
West of South A ndam an Island  (11° 49' 30" N. la t., 92° 55' 00" E . long.) ; 55 

fathom s; bottom, sand and stones.—F our specim ens, tw o w ith eleven, one w ith 
tw elve, and  one w ith th irtee n  arm s.

Eight miles west of Interview  Island , A ndam ans ; 45 fathoms.— One specimen 
with eleven arm s 85 m m . long.

O t h e r  R e c o r d s .— “ Indian S ea s” ; “ Australia ” ; Prince of Wales Channel ; 
Torres Strait ; Dampier Archipelago ; north-western Australia ; Flinders, Clair- 
mont ; Dirk Hartog Island; Tizaid Reef ; Blanche Bay, New Britain; Straits 
of Sunda; Sunda Islands; Amboina; Java; Java S ea; Sum atra; B anda; 
Singapore ; Ternate ; Zamboanga ; Bohol ; Philippines ; North Borneo ; Maccles­
field Bank ; Nicobar Islands ; Tuticorin, Madras ; Ceylon; Trinquemale, Ceylon ; 
Maldive Archipelago; Male, Maldives; China Sea; Formosa (Taiwan); Ruk 
Island, Carolines; Kagoshima, Japan; southern Japan ; St. Mathias Island.
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D e p t h .— L i t t o r a l ,  a n d  d o w n  t o  160 f a t h o m s .

R e m a r k s .—The occurrence of th is species a t d ep th s  of 100 and  ltio fathom s 
in tlie E ast Ind ian  archipelago is a fa c t of very  g re a t in te re s t, and  it is to  he 
reg re tted  th a t the  precise localities in these tw o cases were no t recorded. L itto ral 
species very  rarely reach th e  100-fathom line, and  still more rare ly  pass it The 
occurrence of Antedon bifida on the Rockall Bank below loo fa thom s, while 
scarcely reaching th a t dep th  anyw here else, has been th o u g h t possibly to  be due 
to  a  subsidence of th a t  bank  which carried the  an im als down m uch deeper than  
they  would ever have descended vo lun tarily . If these specim ens of Capillaster 
m uniradiata  could be shown to have been obtained  close to  islands which can he 
proved geologically to have subsided, then  a g rea t degree of p ro b a b ility  would he 
conferred upon the  supposition  regard ing  R ockall.

Among the W est Indies we m eet w ith a  som ew hat sim ilar ease ; Tropiometra  
picta and Nemaster tinenta  are com m on litto ra l species along th e  B razilian coast 
bu t both  in the W est Indies in h ab it w ater 150 fathom s or m ore in d ep th . 1 have 
explained th is by supposing th a t ,  creeping n o rthw ard  from B razil, these tw o 
species found it  necessary to  descend to  a considerable dep th  in order to  pass 
under th e  m ouths of th e  Amazon and the O rinoco, a n d , hav ing  reached a  dep th  
a t which such passage was possible, they  continued n o rthw ard  a t th a t  dep th  
instead  of again rising tow ard  the surface, a process w hich, on account, of the 
peculiar larval conditions pertain ing  to  the  crinoicls (as we u n d e rstan d  them ), 
would be exceedingly slow.

Any theory  of land subsidence based upon Capillaster m ultiradia ta , how ever, 
would have to he supported  by especially strong proof, for the suh-fam ilv 
Capillasterinae to  which this species belongs has, when com pared w ith the o ther 
sub-fam ilies of the  Com asteridæ , an enorm ous b a th y m etric  range, from  the low 
tide m ark  (or even betw een tides) to  nearly  500 fa thom s, and  it  m ay well be th a t 
the  individual species com prising th is fam ily , a num ber of w hich we now know 
only as litto ra l or sub-litto ral, will prove to  have a b a thym etric  range of an ex ten t 
h ith e rto  en tire ly  unsuspected.

CA PILLA STER  M U LTIR A D IA TA  var. COCCODISTOMA.

Comatula coccodistoma 1NI>2. D u j a r d i n  an d  H u p e , H is t .  n a t . d es  Zoophytes.
É chinoderm es, p. 20S (nomen nudum ).

Actinometra coccodistoma 18S3. 1’. H. C a r p e n t e r , I’. Z. S., ISS2, p. 717 (nomen
nudum ).— ISX8. ‘‘ C hallenger” R eports, vol. 2 6 , Zoology, p. 320 (nomen 
a ud um).

Capillaster multiradiata  var. carcini i stoma J DIM. A. H . C l a r k , Proc. U. S. N at. 
M us., vol. 4 0 , p. 16.

H a b i t a t .— M adagascar.
D e p t h .— L it to r a l ,  a n d  d ow n  to  30 m e te r s .
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Genus COM ISSIA.

Comissia 1909. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 6 , p. 501 (Cloniissia 
lutkeni, sp. n o v . ) .

COM ISSIA P E R E G R IN A .

Actinom etra peregrina 189-1. B e l l , P. Z. S ., 1891, p . 102.

H a b i t a t .—Macclesfield B a n k .
D e p t h . — 5 5 -6 0  f a t h o m s .

R e m a r k s .— The cirri are X I I ,  25-30 (usually nearer the la tte r) , 20 mm. long ; 
th e  fifth is a  tran sitio n  segm ent.

The m on th  and  the  anal tu b e  are  equally  excentric.
T he ten  arm s are 120 mm. long, resem bling those of Comissia lu tkeni ; 

the sy n a rth ria l tubercles are only sligh tly  evident ; the  d ista l edges of th e  
brachials are m oderately  produced. The d istal in tersyzygial in te rv a l is th ree  
oblique m uscular a r ticu la tio n s.

This s p e c ie s  appears to b e  n earest t o  C. lutkeni, b u t is readily  d istingu ished  
b y  t h e  m o re  n u m e r o u s  c i r r u s  s e g m e n ts .

COMISSIA DU M ETU M .

Comissia dum etum  1910. A. H. Cl a r k , P r o c .  U. S. N a t Mus , vol. 3 9 , p . 531. 

H a b i t a t .— Philippine Islands.
D e p t h .— 58  f a t h o m s .

COM ISSIA L U T K E N I.

Comissia lutkeni 1909. A. H  Cl a r k , Proc. U. S. N at. Mus., vol. 3 6 , p. 502. 

H a b i t a t .— Philipp ine Islands.
D e p t h .— 4 9 -7 4  f a th o m s .

COM ISSIA H ISPID A .

Comissia h ispida  1910. A. H . Cl a r k , Proc. U. S. N at. M us., vol. 39 , p. 531. 

H a b i t a t .—Philipp ine Islands.
D e p t h .— 51 f a th o m s .

COM ISSIA H O R R ID U S.

Comaster (?) horridus 1 910 . A. H . C l a r k ,  Proc. U. S. N a t. M us., vol. 3 9 , 
p . 533.

H a b i t a t .— Philippine Islands.
D e p t h .— 58 f a th o m s .

COMISSIA SCITU LU S.

Comaster (?) scitulus 1910. A. H . Cl a r k , Proc. U. S. N at. M us., vol. 39 , 
p . 534.
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H a b i t a t .— Philippine Islands.
D e p t h .— 58 f a t h o m s .

COM ISSIA IGNOTA.

Comissia ignota 191o. A. H . Cl a r k , Proc. U. S. N at. M us., vol. 4 0 , p. 17. 

H a b i t a t .— A m irante Islands (north -east of M adagascar).
D e p t h .— L itto ra l, and  down to  17 fathom s.

COMISSIA P E C T IN IF E R , sp. nov.

D e s c r i p t i o n .—C entrodorsal m oderately  large, w ith  a m odera te ly  large Hat 
dorsal pole and th ree closely crowded m arginal rows of c irrus sockets.

Cirri X X X IV , 14-16 (usually 16), 14 mm. long; the  eigh th  is a tran sitio n  seg­
m en t; the longer proxim al segm ents are nearly  or qu ite  tw ice as long as broad , 
slightly  constric ted  cen tra lly ; the tw o segm ents preceding the  penu ltim ate  are 
squarish  to one-th ird  broader th an  long ; the  ou ter segm ents (beyond the  tran s i­
tion segm ent) are very  highly polished, and  bear sm all dorsal tubercles.

The ten  arm s are ab o u t 90 m m . long ; the  elem ents of th e  IB r series appear 
in ex ternal view to  be united by  syzygy, and are well se para ted  la te ra lly  ; the 
arm s resem ble those of Comissia lu tk e n i;  the  brachials overlap  ra th e r  strongly. 
The distal intersyzygial in terval is usually  th ree oblique m uscu lar articu la tions.

P, to  P + provided w ith com bs; P, is ab o u t 12 mm. long, and  has a com b 
w ith abou t tw enty-five exceptionally  long tee th  ; the  comb of P+ has fifteen or 
six teen  tee th , beyond which extends a tooth less t ip ;  only nine segm ents of P + 
are  n o t supplied w ith tee th .

H a b i t a t .— C hristm as Is lan d ; the type  is in th e  B ritish  M useum.

COMISSIA, sp.

Actinom etra parvicirra  1904. Ch a d w i c k , in H e r d m a n , R e p o rt Ceylon Pearl 
O yster F isheries, part 2, S upplem entary  R eport xi, p. 158 (p art) , p la te , figs. 
Ill, 14.

Air. Chadwick has recorded, as a  ten-arm ed  specim en of Comanthus parvi­
cirra, a specim en of an ap p aren tly  new species of Comissia  which was tak en  on 
the  south coast of Ceylon in ab o u t 100 fathom s.

Subfamily C O M A C T IN I I N Æ .

Comactiniinw  1909. A. H. Cl a r k , Proe. Biol. Soe. W ash ing ton , vol. 2 2 , p. 175.

Genus COMATULA.

('ornatula l s i 6 . L a m a r c k ,  H ist. n a t. des anim aux sans vertèb res, vol. 2 , p. 530 
(Comatula solaris, sp. nov.).
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COMATULA R O TA LA RIA .

Comatula rotalaria 1816. L a m a r c k , H ist. n a t. des anim aux  sans vertèbres, 
vol. 2 , p. 534.

Actinometra ju kes ii 1879. P . H . Ca r p e n t e r , Proc. Roy. Soc., vol. 2 8 , p. 390. 
Actinometra paucicirra  1884. B e l l , Rep. Zoöl. Coll. H .M .S. “  A le rt,”  p . 169, 

pi. xvii, figs. A, A a.— 1888. P. H . C a r p e n t e r , “ C hallenger”  R eports, 
vol. 2 6 , Zoology, p. 291, pi. iv , fig. 6; pi. v , fig 3 ; pi. liv.

Actinometra aruensis 1888. P . H. C a r p e n t e r , “ C hallenger”  R eports, vol. 26 , 
Zoology, p. 292, pi. iv. fig. 6.

H a b i t a t .— N orthern  and  north-w estern A u s tra lia , Reef of A tagor ; A ni 
Islands.

D e p t h .— L i t to r a l ,  a n d  d o w n  t o  15 f a t h o m s .

R e m a r k s .— The “  Actinometra rotalaria”  from  the  P h i l i p p in e  Islands d e s ­

cribed and  figured by C arpenter in th e  ‘ ‘ Challenger ”  repo rt is obviously th e  

same th ing  as Müller’s Alecto parvicirra  a n d , on the stren g th  of th is , I have hereto  
fore em ployed the  L am arckian  nam e for th a t  species. Upon exam ining the 
L am arck ian  types a t P aris, how ever, I  discovered th a t  Comatula rotalaria is in 
rea lity  the form  which was called by C arpenter jukes ii  and la te r (adopting B e ll’s 
name) paucicirra , an  entirely  d ifferent th ing , belonging to a n  en tirely  d i s t i n c t  
genus.

COMATULA E T H E R ID G E I.

Comatula etheridgei 1910. A. H. C l a r k , A ustra lian  M useum Memoirs.

H a b i t a t .— Holothuria Bank, north-western Australia ; B audin  Island.
D e p t h .— 38 f a th o m s .

COMATULA BR A CH IO LA TA .

Comatula brachiolata 1816. L a m a r c k , H ist. n a t. des anim aux  sans v ertèb res, 
vol. 2 , p . 535.

Alecto rosea 1841. J .  Mü l l e r , A rchiv fü r N aturgesch ., 1841, i, p. 143.

H a b i t a t .— Southern  coast of A ustralia .
R e m a r k s .— I  have exam ined the types both  of L am arck ’s Comatula brachiolata 

(a t Paris) an d  of M üller’s Alecto rosea (a t Berlin) and  find them  to  be specim ens 
of the sam e species. A fine specimen in the  B ritish  Museum w a s  taken a t  Port 
Ph illip , S outh  A ustralia  ; th is is the  first definite record for th e  s p e c ie s  ; 
L am arck’s specim ens probab ly  cam e from  K ing G eorge’s Sound.

COMATULA SO LA RIS.

Comatula solaris 1816. L a m a r c k , H ist. n a t. des anim aux  sans vertèbres, vol. 
2 , p. 533.

Actinom etra im perialis 1841. J .  M ü l l e r , Archiv fü r N aturgesch., 1841, i, 
p. 140.
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Comatula (Actinometra  ?) hamata 1860. H e r k l o t s ,  Bijdragen to t  de D ierkunde, 
Vo l .  9 ,  ]). l o ,  p i .  i x .

Actinom etra albonotata 1882. B e l l , P. Z. S., 1882, p. 535.
Actinometra robusta (“ Liitken, MS.” ) 1882. P. H . C a r p e n t e r , Journ. Linn.

Soc. (Zoöl.), vol. 16 , p. 517.
Actinometra intermedia 1884. B e l l , Rep. Zoöl. Coli. H.M .S. “  A lert,”  p. 16 6 , 

pi. xvi, figs A, B.
Actinometra strota 1SS4. B e l l , Rep. Zoöl. Coli. H.M.S. “  A le r t,”  p. 167.

H a b it a t .—N orthern  A ustra lia , and  northw ard  to S ingapore, the  Philippine 
Islands, Cape B an tan o , .lav a  ; the  M oluccas, B illiton, the  China Sea, and H ong 
Kong.

D e p t h .—L itto ra l, and dov ii to  12 fathom s.
R e m a r k s . — The specim ens of Comatula solaris from Singapore and  H ong 

K ong which 1 exam ined a t th e  H am burg  Museum resem ble the  slender form  of 
Comatula pectinata, found in th e  sam e localities, excep t for the  m ueh g rea te r size 
and  the larger num ber of eirrus segm ents (21). T hey  have not the broad ly  ex­
panded arm s and s to u t cirri of the  A ustra lian  form  (the robusta of L iitken  and 
C arpenter) nor are the arm s so flat dorsally. B oth th e  specim ens are light brow n 
w ith a narrow- m edian dorsal line and  borders to the arras of w hite. The H ong 
Kong specim en has three cirri and  the  S ingapore specim en tivo, and  two stum ps. 
In both the eentrodorsal is undergo ing  reduction .

Von M artens has recorded this species from  Z anzibar, b u t his record appears 
to have been based upon a specim en of Tropiometra carinata.

COMATULA PECTINATA.

Asterias pectinata, 1758.  L i n n æ u s , S yst. N a t., ed. x ,  p. 6 63  (ty p e  specim en, bu t 
not references cited).

Comatula cum ingii 1849. .T. M ü l l e r , A bhandl. d. k. prenss. A kad. d. W iss.,
1847, p . 255.

Actinometra affinis (L ü tken , MS.) 1882. P. H . C a r p e n t e r , Jo u rn . L inn. Soc 
(Zoöl.), vol. 1 6 , p. 517.

! Actinometra purpurea  1884. B e l l , R ep. Zoöl. Coli. HAI.S. “ A le rt,” p. 170. 
Actinometra brachiolata 1801. H a r t l a u b , N ova A cta Acad. O erm an., vol. 58 , 

No. 1, p. 107.
Actinometra parvicirra  (Part) 1804. B e l l , P. Z. S., 1804, p. 304.
Actinometra echinoptera B r i t . M u s . , MS.
('ornatula rosulans  B r i t . M u s . ,  MS.

L o c a l i t i e s .— “ India.'’''— One small specimen.
M alay Archipelago.— One fine specim en with ten  arm s 150 m m . long and 

cirri X I , 15-14, 10 mm. long. The arm s are slightly  swollen in th e  p roxim al 
portion .
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M alay Archipelai/o ; 1(10 fathoms.— One specim en w ith ten ai ms 9o mm. long, 
ra th e r  strong ly  swollen basally.

Southern portion of the S tra its of Malacca.— Two specim ens ; the  larger has 
the cirri lf> mm. long w ith 15-17 segm en ts; neither have the  arm s swollen 
basally.

All of these exam ples agree w ith o thers a t  hand  from  Singapore, Ja v a  and 
the  Ph ilipp ine  Islands.

O t h e r  R e c o r d s .— “ Indian  S e a s” ; “ A u s tra l ia ” ; A rafura S ea : P rince of 
W ales Channel ; F itz ro y  Island , P o rt Molle. P o rt C urtis and  Cooktown, Q ueens­
lan d ; P o rt Ja c k so n ; Cape Y o rk ; D undas S tra it;  Torres S tra it ;  T hursday  
Is la n d ; n o rth  C elebes: B a n k a ; B anka S tra it ;  B illito n ; J a v a ;  S ingapore ; 
M alacca; Sunda Is lan d s; A m b o in a ; T e rn a te ; M oluccas: Z am boanga; B ohol; 
Philippine Islands ; 14° 50' S. l a t . , 125° 40' E . long .: north-w estern  A u stra lia ; 
Baudin Is lan d ; H olo thuria  B ank ; B assett-Sm ith Bank.

D e p t h .—L itto ra l, and down to 160 fathom s.
R e m a r k s .— A  critical exam ination o f  the type of M iiller’s ('ornatula cumiu- 

i/ii, p reserved in the  Museum für N atu rkunde a t B erlin , has shown th a t  it is 
no th ing m ore th an  a sm all and im m atu re  specim en of Comatula pectinata.

The specim en of Actinometra brachiolata in the  collection of th e  Leyden 
M useum described by H artlau b  is in rea lity  an  exam ple of th is species.

COMATULA P U R P U R E A .

Alecto purpurea  1843. J . M ü l l e r , A rchiv fü r N atu rgesch ., 1843, i, p. 132. 
Comatula purpurea  1910. A. H . C l a r k , Proc. Biol. Soc. W ashington, vol. 23 , 

pp. 95-98, fig. p. 97.
H a b i t a t . —D undas S tra it , north-w estern A ustralia : N orthern  A ustralia 

P o rt Molle and  P o rt D enison, Queensland ; Dim es Island. New Guinea.
D e p t h .— L itto ra l, and down to  36 fa thom s.

COMATULA M ICR A STER.

Comatula micraster 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 22 , 
p. 143.

D e s c r i p t i o n .— C entrodorsal rounded pen tagonal, flush w ith , or very sligh tly  
raised above, the  dorsal surface of the rad ia is, w ithout cirri.

R adiais sho rt, trapezoidal, four or live tim es as b road  as long; IB r, and 
lBiq united  b y  pseudosyzygy,1 the pseudosyzygial pair being about tw ice as 
hoard  as long ; IBr, a lm ost en tirely , or qu ite , un ited  la te ra lly ; IB r, free la terally  

Ten arm s 50 mm. to 65 mm. long, resem bling, with the pinnules, those or 
C. pectinata.

The colour in sp irits is w hite or light purple.

1 cf.  Proc. Biol. Soc. W ashington, vol. 22, p. 172.
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L o c a l i t i e s .— Andam an Islands ; 00 fathoms ! (type locality).— Forty-five
specim ens, all w ith  a rm s  ab o u t 50 mm . long ; three or four of these have from one 
to  four (rarely m ore th an  one) cirri rem aining  ; these are  very  delicate , 4 mm. 
long, w ith eleven segm ents, resem bling those of C. pectinata b u t m ore slender w ith 
more elongated  segm ents.

F ig . 2.— Comatula micraster.
D orsal v iew , show ing one ray  in d etail and  the  rem ain d er in outline .

Tico miles off Cheat West Torres Island .— Three tvpieal specimens.
ITest of South, A ndam an Island  (11° 49' 30* N. la t .,  92° 55' 00" E . long.) ; 55 

fathoms : bottom , sand and stones.—Six specim ens.
R e m a r k s .— T he very  sm all size of th is  species, together w ith  th e  presence of 

only ten  arm s and th e  absence of c irri, m ake it  a  very  easy one to  recognize. The
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difference in length between the  an terio r and posterior arm s is often very  g rea t. 
In  some specim ens only four of the  arm s are supplied w ith am bulacra.

Genus COMINIA.

Com inia  1909 . A. H. C l a r k ,  Proc. U . S. N at. M us., vol. 36, p. 197 Coman­
thus decameros, A. H. Clark, 1908).

COMINIA DECAMEROS.

Comanthus decameros 1908. A. H . C l a r k , Proc. Biol. Soe W ashington, vol. 21 , 
p. 221.

Com inia decameros 1909. A. H. C l a r k , Vidensk. Medd. fra den n a tn rh is t. Foren- 
ing i K öbeiihavn, 1909, p. 150.

H a b i t a t .— Off the Goto Islands, near N agasak i, Ja p a n .
D e p t h .— 170 f a th o m s .

Subfamily C O M A S T E R IN A E .

Comast erina  1909. A. H . C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , p. 175.

Genus COM ASTER.

Comaster 1836. L. A g a s s i z , Mém. de soc. de sei. n a t. de N euchâte l, vol. 1, p. 193 
(Comatula multiradiata L am arck  (=A lecto  multifida J .  M üller, 
1841) ).

Phanogenia  1866 . L o v e n ,  Ö fversig t k. V etensk .-A kad . F ü rh a n d l., 18 6 6 , No. 9 , 

p. 231 (Phanogenia typica, sp. nov.).

COMASTER TYPICA.

Phanogenia typica  1866. L o v ë n , Ö fversigt k. V etensk .-A kad . F ö rhand l., 1866 , 

No. 9, p . 231, fig. p. 220 a-h .
Actinom etra stellata 1 874 . L ü t k e n ,  Mus. Godeffr. C a t., vol. 5 ,  p. 190 (»omen 

nudum ).— 1879 . P. H . C a r p e n t e r , Proc. Roy. Soc., vol. 2 8 , p. 39 0 . 

Actinom etra m ultifida  1884 . B e l l ,  R ep. Zoöl. Coli. H .M .S. “  A lert,”  p. 169 (part) . 
Actinom etra variabilis (part) 1884 . B e l l ,  Rep. Zoöl. Coli. H.M .S. ‘‘ A le rt,”  p. 

169.

Comaster typica  1908. A. H. C l a r k , Proc. U. S. N at. M us., vol. 33 , p. 686.

H a b it a t .— F iji ; Jo b ie  ; Singapore ; New H arbour, near S ingapore ; A m ­
boina ; M alacca ; B lanche B ay , New B rita in ; Cebu ; G ilbert (Kingsmill) Islands ; 
Philippine Is lan d s ; P rince of W ales Channel, Torres S t ra i t ;  T hursday  Island ; 
Percy Island  ; P o rt W alco tt and  P o rt H ead land , W estern A ustralia .

D e p t h .— L itto ra l, and dow n to  50 fathom s.
R e m a r k s .—The specimen in the Leyden Museum examined by Carpenter
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resembles the one from Fiji in the Copenhagen collection described by myself 
it has from four to six post-radial axillaries ; four of the IIBr series are 2 and six 
are 4 ( 3 + 4 ) .

COMASTER GRACILIS 

Actinom etra stellula ( p a r t )  L ü t k e n , M S.

Actinometra gracilis 1X90. H a r t l a u b , N achr. Ges. G öttingen, Alai 1SÍ)0. p. IST.— 
ls ítl . N ova Acta Acad. G erm an., vol. 58 , No. 1. p. I l l ,  pi. v , fig. 55. 

Actinom etra triil ist ¡elata B e l l ,  MS.
Actinom etra  sp .  1894. B e l l , B. Z. S., 1X94, p. 102.

Actinometra typica 1899. B e l l , W illey 's Zoological R esults, p a r t  ii, p. 134 
1902. In  G a r d i n e r . F au n a  and G eography of t h e  M aldive and Laccadive 
Archipelagoes, vol. 1, p a r t  3. p. 225.

Antedon indica 1902 . B e l l , in G a r d i n e r , Fauna and Geography of the Maldive 
and Laccadive Archipelagoes, vol. 1, part 3. d . 221.

Comaster gracilis 190S. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 33 , p. 08G.

L o c a l i t y .— Port B la ir , Andaman. Is la n d s — One small specimen, resembling 
others at hand from Singapore and the Philippine Islands.

Ot h e r  R e c o r d s .— Pulo Edam . China Sea; Singapore; Philippine Islands; 
Cebu; Macclesfield Bank; F iji; Blanche Bay, New Britain; H ulule, Maldives. 

D e p t h .— Littoral, and down to 3 0  fathoms.

COMASTER FRUTICOSUS.

('(¡master fruticosus 1910. A. IL  Cl a r k , Proc. U. S. Nat. M us., vol. 39 , p. 532. 
H a b i t a t .— Philippine Islands.
D e p t h ,— 58 f a t h o m s .

COMASTER M ULTIFIDA.

('umatilla m ultiradiata  I s lG .  L a m a r c k . H i s t .  n at .  des  a n i m a u x  s a n s  v e r tè b r e s ,  

v ol  2 ,  p .  533.
Alecto multifida  1K41. .1. M ü l l e r , Archiv für Naturgesch., 1841 ,  i .  p. 147 (based

upon one of Lamarck's specimens).
A d i  nona tra variabilis 18,84. B e l l , R e p .  Zoöl. Coll. HALS. ‘ 'A le r t .”  p.  1(59, pi 

xvii, figs. B . B«.
Comaster carpenteri 190S. A. H. Cl a r k , Proc. U. S. N at. Mus., vol. 33 , p. 0X0. 

H a b i t a t .— Northern Australia ; Thursday Island.
D e p t h .— L i t to r a l ,  a n d  d o w n  to  3s fa th o m s .
R e m a r k s .— An examination of the type of this species, preserved in the 

Paris Museum, and of the types of Actinometra variabilis in the British Museum, 
shows that they are in reality representatives of the same species.

Professor Döderlein in his paper upon a collection of comatulids from Am­
boina and Thursday Island has confused this species with Comanthina belli ; in
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his figim-s of specim ens supposedly of th a t species fig. 4 obviously represents 
Comaster multifida.

COMASTER TAVIANA, sp. nov.

D e s c r i p t i o n .— C entrodorsal discoidal, b road , the  polar a rea  flat, 5 m ín . in 
d iam eter ; c irrus sockets arranged  in a single eroivded, som ew hat irregu lar, 
m arginal row.

Cirri X N - X X ll .  H i-lS , m oderate!}' slender, 13 mm. to 15 mm. lo n g ; first 
two segm ents ab o u t twice as broad as long, th ird  slightly  longer than  broad , 
fo u rth , seven th  or eighth half again as long as broad, the  following g radually  
decreasing in leng th , th e  term inal seven or eight being abou t one th ird  again  as 
broad as long ; n in th  a transition  segm ent, rounded in cross section and w ith a 
dull surfaee like th e  preceding in th e  proxim al th ree-fou rths, polished like the 
succeeding in th e  distal fo u rth  ; following the  tran sitio n  segm ent th e  segm ents 
become ra th e r  strongly com pressed la te ra lly , so th a t in a  lateral view th e  cirrus 
appears to  thicken from th is po in t onw ard  ; transition  and  following segm ents 
with the  d ista l dorsal edge p roduced, tin’s p roduction  rap id ly  becom ing more 
sharp ly  rounded , anil soon /^-shaped, the segm ents a t the  same tim e becoming 
d ista lly  m ore carínate  dorsally , so th a t  the la te r segm ents are provided w ith a 
sm all bu t sharp  sub-term inal tubercle  ; in add ition , the segm ents from  the 
e leven th  o r tw elfth  onward have, ju st before the ir m iddle, a second, m ore rounded 
m edian dorsal tubercle , n o t q u ite  so high as th a t in the  distal po rtion , presen t­
ing, th e re fo re , th e  sam e appearanee as the  cirrus segm ents of Oligometra adeona' : 
opposing spine represented  by  a sm all m edian tubercle arising from the en tire  
dorsal surfaee of th e  penultim ate segm ent, the apex usually  form ing in la teral 
view slightly  more than  a righ t angle, though occasionally more sharp  ; term inal 
claw som ew hat longer th an  the penu ltim ate  segm ent, s to u t basally b u t becom ing 
more slender d ista lly , m oderately  curved.

Ends of the basal rays visible as sm all tubercles in the angles of th e  ca lyx  ; 
rad iais only sligh tly  visible in the angles of th e  ca lyx , over th e  ends of th e  basal 
ra v s ; I Hr, very  sh o rt and broad , more or less (som etim es wholly) concealed by  
the  cen trodorsa l. ju st in con tac t basally  b u t diverging d ista lly  ; IB r, broad ly  
pen tagonal, alm ost tr ia n g u la r, twice as b road as long, or even som ew hat b roader ; 
IIB r 4 ( 3 + 4 ) ;  I I IB r  2; IV B r 2, bu t irregu lar in occurrence; division series 
free la tera lly  though n o t widely sep ara ted , rounded dorsally , bu t no t especially  
convex.

T hirty -six  arm s abou t 100 mm. long ; first brachial sho rt, w edge-shaped, 
alm ost en tire ly  u n ited  in terio rly , tw ice as broad as its in terio r length or slightly  
b ro ad e r: second brachia! sim ilar, b u t slightly  larger ; th ird  and fourth  (syzygia I 
pair) n o t qu ite  so long as broad ; nex t two braehials oblong, ab o u t twice as broad 
as long, then becoming trian g u la r, about half again  as broad as long, a f te r  the  
end of th e  proxim al th ird  of th e  arm  gradually  becom ing w edge-shaped, and  in 
the term inal portion  w edge-shaped, abou t as long as broad ; fourth  and follow­
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ing b rachials w ith  strongly  produced and finely spinous d ista l ends. The arm  
increases g radually  in d iam eter up  to the ten th  brach ial, then  tap ers  aw ay  very  
gradually  d istally . Syzygies oecur betw een the th ird  and  fou rth  b rach ia ls, again  
usually  betw een the th irtee n th  and  fo u rteen th , and d ista lly  a t in te rv a ls  of four 
(more rare ly  five) oblique m useu la r a rticu la tions.

Disk covered ivith ra th e r  coarse papilla! ; m outh  sub-m arg inal, anu s sub­
central.

P¡ 10 mm . long, slender, w ith  th irty-five  segm en ts, of w hich  the first is 
short, ob lon g, abou t tw o  and one-half tim es as broad as lon g , and  th e follow ing  
are rhom bic, a t first nearly tw ice  as broad as lon g , gradually  becom ing longer  
and about as long as broad after th e  s ix th  ; second and fo llow ing  segm en ts  w ith  
the corners e u t a w ay , th is  gradually  decreasing d is ta lly  and d isapp earing entirely  
after about th e  tw e lfth  segm en t ; second to  ten th  or e leven th  segm en ts w ith long  
single or double sp ines projecting vertica lly  from  th e dorsal surface, a t first ab ou t 
equal to  half th e d iam eter of th e  jo in t in h e ig h t, but s low ly  decreasing in length  
d ista lly  ; term inal com b short, very  p rom in en t, rising a b ru p tly , Avith six  or seven  
teeth  Avhieh are su b eq u al, triangu lar, s lig h tly  longer than broad, rather longer  
than the d iam eter o f th e segm en ts w hich  bear th em , th e  bases in app osition , 
rather strongly  recurved ; P2 5 mm. lon g , w ith tw e n ty  s eg m en ts , resem bling P t 
but Aveaker and more slender ; P3 3‘5 mm . long Avith fifteen seg m en ts , resem bling  
I', ; P+ and follow ing p innules s tou ter  th an  the p reced ing , 6 mm. lon g , Avith 

a b o u t tiven ty  seg m en ts, th e first tw o short , th e rem ainder squarish , beeom ing  
longer than broad d is ta lly ;  the d ista l ends of th e  segm en ts are sp inou s and  
stron gly  overlapp in g, and th e m ore proxim al segm en ts are u su a lly  furnished with  
m ore or less prom inent dorsal spines in add ition  ; d ista lly  the p innules gradually  

becom e shorter and more slender, the d ista l p innules being 6 mm. long, very  
slen der, Avith about tAventy seg m en ts, the first tw o short, th e th ird longer than 
broad, the rem ainder elon gated , Avith s lig h tly  exp an d ed  en d s, beeom ing about 
tw ice as long as broad d ista lly ; term inal co m b s occur u su ally  on m ost of the  
gen ita l p in nules, and at intervals on th ose in the d ista l part of th e  arm.

T he co lo u r  is chrom e yelloAv, t h e  s k e le t o n  yelloAvish Avhitc.

H a b i t a t .— Philippine Islands (Taivi Taivi group).
D e p t h .— 49  f a t h o m s .

COM ASTER M ULTI BÍ i  ACHI ATA.

Actinom etra novir-gninem  187!). P. H. Ca r p e n t e r , Proc. Roy. Soc., vol. 2 8 , 
p. 386.

Actinom etra multibrachiata 18SS. P. H . Ca r p e n t e r , ‘‘ C ha llenge r’’ R eports, 
vol. 2 6 . Zoology, p. 299, pi. lvi, figs. 3, 4.

Actinom etra regalis 1894. R e e l , P. Z. S., 1894 , p . 3 9 6  ( p a r t ) .

Comaster multibrachiata 1908. A. H . C l a r k ,  Proc.  U .  S. N at. Mus. ,  Ami, 3 3 ,
p. 686.
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L o c a l i t y . — A n dam an  Islan ds.—One ra th er sm all exam ple w ith ab o u t one 
hundred and six ty  arm s 00 mm . long. I t  agrees with specimens a t hand from  
th e  P h ilippine Islands.

O t h e r  R e c o r d s .— B anda, M oluccas; Philippine Islands ; Macclesfield B ank . 
D e p t h .— 17— 30 fathom s.

COMASTER DELICATA.

Phanogenia delicata  1909. A. H . C l a r k ,  Proc. U. S. N at. M us., vol. 3 6 , p. •193. 

H a b i t a t . —Philippine Islands.
D e p t h .— 49 fathom s.

COMASTER NOVÆ GUINEÆ .

Alecto novœ-guineœ  1S41. J. M ü l l e r ,  Archiv für Naturgesch., 1841, i, p. 146. 
C om aster novœ-guineœ  1908. A. H. C l a r k ,  Proc. U. S. Nat. Mus., vol. 33 , p. 686. 
A ctinom etra  regalis 1894. B e l l ,  P. Z. S., 1894, p. 396.

H a b i t a t .—E idoum a, New Guinea ; T ern a te  ; eas t coast of China ; Maccles­
field B ank ; Philipp ine Islands.

D e p t h .— L itto ra l, and  dow n to  49 fathom s.
R e m a r k s . — In the  ty p e  a t  Leyden there are fifteen cirrus sockets, a n d  one 

segm ent of a single cirrus rem ains. This specim en has the same sm ooth ap p ea r­
ance as th e  specim en of L iitk en ’s A ctinom etra  stella ta  from  F iji in th e  Copenhagen 
Museum. Com pared w ith  th e  specim en of typ ica  a t Leyden (described by C arpen­
ter) the  only differences to be found are th e  lesser num bers of arm s and th e  th in ly  
discoidal centrodorsal on w hich are cirrus sockets. I t  alm ost entirely  lacks the 
rough and  spinous ch arac te r of the Philippine specim ens w hich heretofore I had 
regarded as representing  tru e  novceguineie. There is a strong possibility  th a t  it 
m ay  tu rn  o u t to  be synonym ous w ith  typ ic a , in which case th e  Philippine form  
would require a new nam e ; i t  m ight be app rop ria te ly  called ph ilipp in en sis.

COMASTER DISTINCTA.

A ctinom etra  d is tin c ta  1888. P . H . C a r p e n t e r ,  “  Challenger ”  R eports , vol. 26, 
Zoology, p. 295, pi. Iv, fig. 1.

A ctinom etra  parvic irra  (part) 1888. P. H . C a r p e n t e r ,  “  Challenger ”  R eports , vol.
26 , Zoology, p. 338.— 1894. B e l l , P. Z. S., 1894, p. 396.

A ntedon  brevicirra  1894. B e l l ,  P. Z. S., 1894, p. 400.
(■omaster d is tin c ta  1908. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 3 , p. 686. 

H a b i t a t . — Philippine Islands ; Macclesfield B a n k ; Zam boanga.
D e p t h .— 10-58 fa th o m s.
R e m a r k s .—One of the  specim ens recorded by C arpenter as “  A ctinom etra  

p a r v ic ir r a ”  in th e  “ C ha llenger”  rep o rt is in rea lity  a  specim en of C om aster 
d is tin c ta ;  the  tw o species have also been confused by  Professor Bell; an
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exam ination  of th e  ty p e  of B ell’s “  Antedon brevicirra ”  shows th a t  it is th e  same 
th in g  as C a rp en te r 's  Actinometra distincta.

COMASTER PARVUS.

Comaster ¡tarrus 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 2 2 , p. 144 

D e s c r i p t i o n . — Cirri X III- -X V II], l o - l l ,  s  nun. l o n g ,  arranged  in a  single 
o r p a rtia lly  double row on a  ra th e r  th ick  discoidal centrodorsal.

Fig. 3 .— Com aster parvus.
Dorsal view , showing one ray in deta il, and the cirri on about one-third ot the periphery 

of the centrodorsal.

Ends of th e  basal rays visible as prom inent tubercles in th e  angles of the 
ca ly x ; radiais pro jecting  slightly  beyond the  edge of th e  cen tro d o rsa l; IBr, 
very  sh o rt and band-like ju st in con tac t basally bu t w idely diverging so tha i 
the ir lateral edges are se para ted  by a broad shallow U-shaped gap ; IBr., tr ia n g u ­
lar, twice as broad as long, th e  an te rio r  angle very a c u te ; IIB r 4 (3 + 4 ) , widely 
se p a ra te d ; 11 IB r 2 (1 +  2); 1 VBr 2 (1 +  2), developed in terio rly  in reference to 
th e  I IB r  series, b u t seldom  present.
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F o rty  arm s 60 mm. to  70 nini, long resem bling, w ith the  pinnules, those of 
the  o ther sm all species of th e  genus.

M outh cen tra l or su b -cen tra l; anal tu b e  sm all, sub-central or m arginal • dish 
naked.

The colour in sp irits is yellowish brow n.
L o c a l i t y .—A ndam an Islands.— Twelve specim ens.
D e p t h .— 53 fa th o m s .

COM ASTER SER R A T A .

Comatula serrata 1907. A. H. C l a r k , P roc. U. S. N at. M ns., vol. 3 3 , p. 154. 
Comaster serrata 1908. A. H. C l a r k , Proc. U. S. N a t. M us., vol. 3 3 , p. 686. 
Comaster parvicirra  1908. A. H. C l a r k , P roc. U. S. N at. M us., vol. 3 4 , p. 306.

H a b it a t .—S outhern  p a rt of th e  Sea of J a p a n  ; S ou thern  J a p a n .
D e p t h . — 5 5 -9 5  f a th o m s .

R e m a r k s . —The sm all com asterids in the  A lan Owston collection which I 
originally  determ ined  as Comanthus parvicirra  I  find on re-exam ination  to  belong 
to  th is species.

COM ASTER M INIM A.

Phanogenia m inim a  1909. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 36, p. 392.

H a b i t a t .— Philippine Islands.
D e p t h .— 16 fa th o m s .

COMASTER sp.

R e m a r k s .— The collection con tains num erous unidentifiab le arm  fragm ents 
of some species of th is genus from  off L ittle  Coco Island.

G enus COM ANTHUS.

Goldfussia 1891. N o r m a n , Ann. and  .Mag. N at. H ist. (6), vol. 7, p. 3x7 
(preoccupied).

Comanthus 1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 1 , p. 220 
(Comanthus intricata, sp. nov.).—Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 52, p a r t  2, p. 203.— 1909. V idensk. Medd. fra  den n a tu rh ist. Forening i 

K öbcn h av n , 1909, p. 141.

Subgenus C o m a n t h e r i a .

Comantheria 1909. A. H . C l a r k ,  Vidensk. Medd. fra  den n a tu rh is t. Forening i 
K öbenhavn , 1909, p. 142 (Antedon briareus Bell, 1884).

CO M A N TH ER IA  POLY CN EM IS.

Comanthus polycnemis 1910. A. H . C l a r k ,  Proc. U. S. N at. Mus., vol. 36, p. 396. 

H a b i t a t . — Philippine Islands.
D e p t h .— 18-2S fathom s.
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CO M A N TH ER IA  A LTER N A N S.

Actinometra alternans 1SS1. P. H. Ca r p e n t e r , N otes from  th e  Leyden M useum , 
vol. 3 , p. -’OS.
H a b i t a t .— P o rt Molle, Q ueensland ; Philippine Islands.
D e p t h .— L it t o r a l ,  a n d  d o w n  t o  2S f a t h o m s .

R e m a r k s .—The ty p e  a t  Leyden has ab o u t n in e ty  arm s ; th e  division series 
a r e  regularly  a lte rn a tin g , the I IB r  series being t  ( 3 + 4 ) ,  the  I I IB r  2 ,  th e  IV B r 
4 (3 + 4 ) , th e  VBr 2, etc. ; there  are alm ost no exceptions to  th is  regular a lte rn a ­
tion. The cen trodorsal is in shape like an II i ¡»¡/asteria, no t y e t  having become 
ste llate.

CO M A N TH ER IA  B R IA R E U S.

Antedon briareus 1884. B e l l , R ep. Zoöl. Coll. HAI.S. “ A le r t,”  p. 1 6 3 ,p l.x iv . 
Actinometra divaricata lsss. P. H . Ca r p e n t e r , “  Challenger ”  R ep o rts , vol. 26, 

Zoology, p. 332, pi. lx iii, figs. fi-S.
Actinom etra duplex  B r i t . M u s . ,  MS.
Actinometra parvicirra  B r i t . M u s . ,  MS.—-1894. B e l l , P. Z. S., 1894, p . 394. 
Actinom etra typica  B r i t . M u s . ,  MS.

H a b i t a t . — P o rt D enison, Q ueensland ; P o rt W aleo tt, n o rthw est A u stra lia ; 
B audin I s la n d ; B a n d a ; A m boina; B illito n ; Sunda Is lan d s ; W est J a v a ;  
B assett-Sm ith  B ank ; Philippine Islands.

D e p t h . —L itto ra l, and  down to  5 0  fa thom s.

CO M A N TH ER IA  M A GNIFICA.

Actinometra magnifica lsss. P. H. Ca r p e n t e r , “ C h a llen g e r” R eports, vol. 26, 
Zoology, pp. 330, 333.
H a b i t a t .— Philippine Islands.

C O M A N TH ER IA G R A N D IC A LY X .

Ictinometra grandicalyx 1 8 8 2 .  P. H. C a r p e n t e r ,  Jo u rn . L inn. Soc. (Zoöl.), vol. 
16, p. 52(1.

H a b i t a t .— C anton, China.
R e m a r k s .—  In general appearance th is an im al resem bles Comanthus p in g u is ; 

there  is the  sam e large cen trodorsa l; the  brach ials im brica te  sligh tly  ; the sides 
of the division series and of the arm s are brown ; there is a m edian line of d ir ty  
white on each.

There are three cirri still rem aining on the  cen trodorsal, w ith  22, 24, and 25 
segm ents respectively , the last seven or e ight with dorsal processes, sm all b lun t 
tubercles becom ing sharper ou tw ard ly , b u t never prom inen t.

T he first cirrus segm ent is sho rt, the  following gradually  increasing in leng th ,
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becoming squa rish  on th e  fifth and on the  eighth  o r n in th  som ew hat longer th an  
b road , then  g rad u a lly  decreasing in length again so th a t  the  la s t ten  are tw ice as 
broad as long ; the  earlier of these ten  are b lun tly  ca rín a te , th is cariua tion  on  the  
las t th ree becom ing a low sharp  m edian tubercle.

The rays are concealed as far as the  ax illaries; th e  axillaries are  free 
la te ra lly ; the  division series are b road , nearly  in la te ra l con tac t.

The second to  the  fifth pinnule segm ents have more or less developed dorsal 
processes, suggesting the condition  seen in C om anthina belli ; th e  term inal comb 
has fourteen  tee th  which are low. well separa ted , and have a more or less se rrate  
border.

CO M A N TH ER IA  IM BRICATA .

Com aster im bricata  1908. A. H . C l a r k ,  Proc. U. S. N at. M us., vol. 3 6 , p . 306.

H a b it a t .—Southern  J a p a n ;  off the Goto Islands; F u tschau  (Province of 
Fokien), China.

D e p t h .— L it to r a l ,  and dow n  to  50 fa th o m s .

Subgenns C o m a n t h i n a .

C om anth ina  1909. A. H. C l a r k ,  Vidensk. Medd. fra  den n a tu rh ist. F o ren ing  i 
K ö benhavn , 1909, p. 142 (Aetinomerta nobilis p. H . C arpen ter, 188s 
(=A ctinom etra schlegelii P . H . C arpen ter, 1881) ).

COM A N TH IN A  B E L L I.

A ctinom etra  belli 1888. P . H . C a r p e n t e r ,  ‘‘ C h a llen g e r”  R ep o rts , vol. 2 6 ,  
Zoology, p. 334, pi. lx iv , figs. 1, 2.

A ctinom etra  m ultifida  1894. B e l l ,  P . Z. S ., 1894, p . 394.
A ctinom etra  nobilis  1894. B e l l ,  P . Z. S., 1894, p . 394.

H a b it a t .— Prince of W ales Channel ; T hursday  Island  ; Torres S tra its  ; 
northw estern  A ustra lia ; M erm aidsk, P o rt H edland and  Shark B ay , western 
A ustralia .

D e p t h .— L itto ra l, an d  down to 65 fathom s.
R e m a r k s . —Professor Bell’s records of C om anth ina nobilis  and  o f  C om aster 

m ultifida  in w estern and  northw estern  A ustralia  were based upon specim ens o f 

th is species w rongly identified, as I discovered during  m y v isit to  th e  B ritish  
M useum.

COM ANTHIN A S C H L E G E L II.

A ctinom etra schlegelii 1881. P . H . C a r p e n t e r ,  N otes from  the Leyden M useum , 
vol. 3 , p . 21U.

A ctinom etra  m ultifida  (p a r t)  1884. B e l l ,  R eport Zoöl. Coli. H .M .S. “ A le r t,” 
p . 169.

A ctinom etra  du plex  1888. P . H . C a r p e n t e r ,  ‘‘ C ha llenger”  R eports , vol. 2 6 , 
Zoology, p . 335, pi. x liv , fig. 3.
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A ctinom etra  nobilis  18SS. 1’ . H. C a r p e n t e r ,  “ C hallenger” R ep o rts , vol. 2 6 , 
Zoology, j). 330, pi. lxv.

A ctinom etra  d is s im ilis  1SSS. P . H . C a r p e n t e r ,  “ C hallenger” R ep o rts , vol. 2 6 , 

Zoology, p. 337.
A ctinom etra  regalis LSSS. P . H. C a r p e n t e r ,  “ C hallenger”  R e p o rts , vol. 2 6 , 

Zoology, p. 347, pi. Ixviii.— 1891. H a r t l a u b ,  N ova A cta  A cad. G erm an., 
vol. 58 , No. 1, p. 99.

A ctinom etra parvic irra  (part)  1891. H a r t l a u b ,  N ova A cta  A cad. G erm an., vol 
58 , No. 1, p. 90.

A ctinom etra  I duplex  1894 B e l l ,  P. Z. S ., 1894, p. 396.
A ctinom etra typ ica  1902. B e l l ,  in  G a r d i n e r ,  F au n a  and G eography of the  Mal­

dive and Laccadive Archipelagoes, vol. 1, p a r t  3, p. 225.
L o c a l i t i e s . — Off T o lu  Islan d  ; 35 fa thom s.— One sm all specim en w ith abou t 

se v en ty  a im s, m any of which are  arising  by  m ultip licative regenera tion  from 
broken IIB r series, show ing th a t  th e  specim en is ju s t  passing in to  th e  ad u lt stage 
T he division is perfectly  regu lar, all the division series being 4 (3 + 4 )  excep t the 
ex terio r I I IB r  series which are  2. The dorsal perisom e is p la ted  as in the  adu lts. 
The centrodorsal is th in  discoidal w ith  a few rud im en ta ry  cirri and  one fully 
developed cirrus on th e  periphery , the  la t te r  being 10 mm . long and  consisting of 
14 segm ents.

Southern portion o f the M alucea S tra its .— One specim en w ith ab o u t one 
h u n d red  and fo rty  arm s, being sligh tly  sm aller and  w ith  s ligh tly  fewer arm s th an  
th e  average from  th e  Philippine Islands. The cen trodorsa l is rounded  pen tagonal, 
Hush w ith  the  surface of th e  rad ia is, and  bears a  single cirrus 13 nun. long w ith 
14 segm ents. The in terrad ia l areas are covered w ith  a uniform  fine calcareous 
deposit which is not broken up in to  in te rrad ia l p la tes . The sy n a rth ria l tubercles 
are ra th e r  p rom inent. T he dorsal surface of th e  anim al as a  whole is nearly  flat.

In visib le  B a n k .— One specim en w ith ab o u t one hun d red  an d  tw en ty  arm s 
130 nun. long.

O t h e r  R e c o r d s . — M ortlock Island , C arolines; Philippine Is la n d s ; Zam bo­
an g a ; C ebu; B asse tt-Sm ith  B a n k ; Macclesfield B a n k ; S unda is la n d s ; B lanche 
B ay , New B rita in ; Solom on Is la n d s ; B a n d a ; A m boina; M alacca; S ingapore; 
S uvad iva , M aldives; Percy Island , Queensland.

D e p t h .— L itto ra l, and dow n to  42 fathom s.
R e m a r k s .—The presence of one or tw o cirri in th e  ad u lts  of th is sjiecies is 

not a t  all unusal ; in fac t ab o u t ha lf the  specim ens I have  exam ined  ex h ib it th is 
condition.

An exam ination  of the type  of C arpen ter’s A ctinom etra  schlegelii a t  Leyden 
has shown me th a t  it is the  sam e th ing  as his A ctinom etra  nobilis and  A ct. regalis  
described seven years la ter. C arpen ter overlooked th e  curious ch aracteristic  arm  
s tru c tu re  in th e  Leyden specim en, ju s t  as he d id  in th e  ty p e  of A ct. regalis, 
though it  is c learly  depicted  in his figure of th e  la tte r .

The type  specim en a t  Leyden appears to  have h ad  four c irri, of which the
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first segm ents still rem ain ; there are num erous obsolete cirrus sockets. Of the 
l l lB r  series those on two rays are typ ica l, 2 ex terio rly , 4 (3-(-4) in te rio rly ; on a 
th ird  ray  one of the  ou ter series is 2, b u t the  o ther th ree series are 4 ( 3 + 4 ) ;  on 
the rem aining two rays all the series are 4 (3-j-4). All the o ther division series are 
4 (3-)-4) as usual. This specim en m ay be exactly  m atched by  o thers from  the  
Philippine Islands.

The ty p e  of C arpen ter’s A ctinom etra  d u p lex , which was ob tained  by the 
“  C hallenger” a t  B anda, proves to  be only a young specim en of schlegelii.

Subgenus C om anthus.
Comanthus 1909. A. H. C l a r k ,  V idensk. ,Medd. fra den n a tu rh is t. Forening i 

K öbenhavn , 1909, p. 142 (Comanthus intricata A. H. C lark, 1909).

Specific C roup  Bennettia.
Coldfassia ix y i. N o r m a n , A nn. and  Mag. N at. H ist. (6), vol. 7, p. 387 (preoccu­

pied).
B ennettia  1909. A. H . C l a r k ,  Vidensk. Medd. fra  den n a tu rh is t. Forening  i 

K ö b en h av n , 1909, p. 142 (Alecto bennetti J .  Miiller, 1841).

COMANTHUS BEN N ET TI.

Com atula m u ltirad ia ta  (part)  1816 . L a m a r c k ,  H ist. n a t. des an im aux  sans vertèb  
res, vol. 2, p. 533.

( 'ornatula m u ltirad ia ta  1832. G o ld f u s s ,  P e t r e fa e ta  G e rm a n iæ , vol. 1, p. 202, 
pi. lxi, fig. 2, a s .

A lecto bennetti 1841 . J. M ü l l e r ,  Archiv fü r Naturgesch., 1 8 4 1 , i, p. 146. 

A ctinom etra peron ii 1881. P. H. C a r p e n t e r ,  Notes from the Leyden Museum, 
vol. 3, p. 214.

A ctinom etra brachym era  (L iitken , MS.) 1891. H a r t l a u b ,  N ova A cta Acad. Ger­
m an ., vol. 5 8 , No. 1, p. 95.

A ctinom etra robustip inna  1S95. K i e i i l e r ,  R ev. suisse zool., vol. 3 ,  p . 290. 
Actinom etra grandicalyx  1899. B e l l ,  W illey’s Zoological R esults, p a r t 2 , p. 134. 
Com anthus (Com anthus) bennetti 1909. A. H. C l a r k ,  Vidensk. Medd. fra  den 

n a tu rh is t. F orening i K ö benhavn , 1909, p. 147.

L o c a l i t i e s . — Table Island-, A n dam an  Seu ; 15-35 fathom s.—Three m agnificent 
specim ens ; one has seven ty-eigh t arm s 160 mm . long and cirri X X , 32— 35, 40 
mm. to  50 mm. loiig ; the  cen trodorsal is large and hem ispherical, 11 mm. in 
d iam ete r, th e  bare dorsal pole being 5 m m . in d iam eter, s trong ly  concave ; the  
disk is 40 m m . in d iam eter, and bears calcareous nodules ab o u t the anal tu b e ; 
th e  m outh  is m arginal and  rad ial : the  anal area is very large ; the  anal tube  is 
cen tral. A sim ilar specim en has seventy-six arm s 140 mm. long, and  cirri X X X , 
29—31, 40 m m . long ; the  d isk  is 30 mm. in d iam ete r, w ith an in terrad ia l m outh  ; 
the  anal tube  is covered w ith calcareous concretions. The th ird  specim en has
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seven ty -e igh t arm s 12o mm . long and  cirri X X V II, 27—-33, 33 mm. to  40 mm 
long ; i t  is sim ilar to  the  tw o preceding.

livery  division series in all these specim ens is 4 (3-(-4).
O t h e r  R e c o r d s .— “ S outh  S e a s ” ; “ In d ian  O c e a n ” ; P o rt D enison, 

Q ueensland ; A m boina; C eram ; M oluccas; L o y a lty  is la n d s ; Pelew I s la n d s : 
U ca, Solom on Is la n d s ; New B rita in  ; Sulu S e a ; Macclesfield B a n k ; S ingapore : 
S t. M athias Island  ; Lelti ; P h ilipp ine Is lan d s .

R e m a r k s .— A specim en from  th e  Pelew  Is lan d s  iden tified  by L iitken  as  

“ A ctinom etra  b rach ym era"  belonging to  the  C openhagen M useum  was a t hand 
for com parison w ith  those listed  above, and no differences were d etec ted .

Professor Koehler records A ctinom etra  robustip inna  from  A m boina, bu t his 
specim en was u ndoub ted ly  an exam ple of th is  species. The ty p e  of A ctinom etra  
robu stip in n a , which 1 exam ined a t  L eyden , is a m uch m u tila ted  exam ple of some 
species of H im erom etra , possib ly  H . c ra ss ip in n a , an d  is n o t an “  A ctinom etra  ” a t 
a ll!

C a rp en te r’s A ctinom etra  peron ii, the  ty p e  of which I also exam ined a t 
L eyden, is the sam e th in g  as M uller’s A lecto  bennetti.

COM ANTHUS PIN G U IS.

A ctin om etra  sp. 1006. M c C l e n d o n ,  Bull. A m erican Mus. N a t. H ist., vol. 22 , 
p. 123.

C om anthus (Com anthus) p in g u is  1000. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 
3 7 , p. 29.

H a b it a t .— S outhern  Ja p a n .
D e p t h .— 21-1:15 fa th o m s

COM ANTHUS JA PO N IC A .

A lecto  japon ica  1841. J .  M ü l l e r ,  A rchiv fü r N atu rgesch ., 1841, i, p . 145. 
A ctinom etra  sp. 1881. P. H . C a r p e n t e r ,  Bull. Mus. Coili]). Zoöl., vol. 9 , No. 16, 

p. 160.
A ctinom etra  m orsei 1888. 1’. H. C a r p e n t e r ,  “ C h a lle n g e r”  R e p o rts , vol. 26

Zoology, p. 346.

H a b i t a t .— S outhern  Ja p a n .
D e p t h .— L it to r a l ,  a n d  dow n  to  140 fa th o m s .

COM ANTHUS SO LA STER.

C om atula solaster  1907. A. H . C l a r k ,  Proc. U. S. N at. M us., vol. 3 3 , p . 153. 
C om anthus (Com anthus) solaster 1009. A. H. C l a r k ,  Vidensk. Medd. fra den 

n a tu rh is t. F orening i K öbenhavn, 1909, p. 147.

H a b it a t .—S outhw estern  J a p a n , and  sou thw ard  to  Form osa (Taiwan). 
D e p t h .— 35— 108 fathom s.
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COMANTHUS TRICHOPTERA.

Comatula trichoptera 1849. J .  M ü l l e r , M onatsber. d. k. preuss. A k a d .  d. W is s . ,  
1846, p. 178.

H a b i t a t .—Southern coasts of Australia, and Tasmania.
D e p t h .— L itto ra l, a n d  d o w n  to  12 fathom s.

COMANTHUS W AHLBERGII.

Alecto wahlbergii 1843. .T. M ü l l e r , Archiv für Naturgesch., 1843, i, p. 131.
Comatula coccodistoma (part) 1862. D u j a r d i n  and H u p e , Hist. nat. des zoophy­

tes. Echinodermes, p. 2<>S (nomen nudum).
Comanthus {Bennettia) wahlbergii 1911. A. H. Cl a r k , Proc. U. S. N a t., M us., 

vol. 4 0 , p. 17.
Actinometra paucicirra B r i t . M us. ,  MS.

H a b i t a t .—South  A frica, to  N atal.
D e p t h .— L itto ra l, and  dow n to  25 fathom s.

COMANTHUS SAMOANA.

Actinometra trachygaster (part) L ü t k e n , MS.
Actinometra parvicirra (part) 188S. P. H. C a r p e n t e r , “ C hallenger”  R ep o rts , 

vol. 26, Zoology, p . 338.
Comanthus samoana  1909. A. H. C l a r k , Proc. U. S. N a t. Mus., vol. 37 , p. 30.

L o c a l i t i e s . —Invisib le B a n k .— One specim en, sligh tly  larger th a n  a n y  of 
those a t  han d  from  Sam oa, w ith  tw en ty  arm s 70 mm. long and  cirri X X V , 13— 14, 
9 mm. long, in a crowded and irregu lar m arg inal row ; the  polar a rea  of the 
cen trodorsal is 3 m m . in d iam ete r.

O t h e r  R e c o r d s .—Sam oa; Sulu; Tonga; F iji; New Caledonia; Ruk, 
Carolines ; ? Australia.

R e m a r k s .— I can find no differences whatever between the specimen listed  
above and those of the type series in the U. S. National Museum from Samoa ; 
the developm ent of spines on the brachials and pinnulars is excessive, just as in 
the originals. This species, on account of the sim ilarity in shape and size, has 
heretofore apparent^  always been confused with C. parvicirra ; its more numer­
ous, stouter, stronger, and more curved cirri, the alm ost invariable occurrence of 
division series of 4 (3 + 4 ) , and the excessive developm ent of minute spines on all 
the post-radial ossicles, however, render it easy of recognition ; no one who has 
handled the two species would mistake it for the very “ soft ”  C. parvicirra.

Specific Group Vania, nov.

Validia  1909. A. H . C l a r k , Vidensk. Medd. fra  den n a tu rh is t. F oren ing  i 
K öben h av n , 1909, p. 142 (Comatula rotalaria L am arck , 1816).
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T y p e  S p e c i e s .— Alecto parvicirra J .  M üller, 1841.
R e m a r k s .—T he spécifié group Vania  covers exactly  th e  sam e ground as was 

in tended  by  the  speeifie group Validia estab lished  b v  m yself in 1909. The ty p e  
of Validia  is Comatula rotalaria L am arck , chosen on th e  basis of the  descrip tion  
of Actinom etra rotalaria given by C arpen ter in th e  “ C ha llen g e r”  R eport . E x am ­
ination  of th e  types of Comatula rotalaria a t  P aris , how ever, has shown th a t  it 
is in rea lity  th e  sam e species as th e  Actinom etra ju kes ii and  Act. paucicirra  des­
cribed m any years  la te r  ; therefore the  nam e Validia  lapses in to  th e  synonym y of 
Comatula , though it will beeom e availab le  if it  should ever becom e advisable  to 
sep ara te  th e  tw en ty -arm ed  from  the  ten-arm ed  speeies assigned to  th a t  genus.

COMANTHUS AN N U LA TA .

Actinom etra gracilis (part) L ü t k e n ,  MS.
Actinom etra intricata (part) 1874. L ü t k e n ,  C at. M us. O odeffr., vo l. 5, p. 190. 
Actinom etra annulata  1882. B e l l , P. Z. S., 1882, p. 535, pi. xxxv.
Actinometra meyeri 1882. P. H . Ca r p e n t e r , Jo u rn . L inn. Soe. (Zoöl.), vol. 16 , 

p. 525.
Actinom etra valida 1888. P . H . C a r p e n t e r ,  “ C h a llen g e r”  R eports , vol. 26, 

Zoology, p. 314, pi. lix , fig. 3.
Actinometra, littoralis 1888. P . H . C a r p e n t e r ,  “ C hallenger ”  R ep o rts , vol. 26, 

Zoology, p. 346, pi. lxv ii, figs. 1, 2.
Actinometra parvicirra (part) 1SS7. B e l l , Sei. T rans. Roy. D ublin Soc., (2), vol. 

3 , p. 645.— 1888. B e l l , P . Z. S., 188S, p. 384.— 1891. H a r t l a u b , Nova 
A cta A cad. G erm an., vol. 58 , No. 1, p. 98.— 1894. B e l l , P. Z. S.. 1894 
p. 396.— 1904. C h a d w i c k , in H e r d m a n , R ep o rt Ceylon Pearl O yster 
Fisheries, p a r t 2, S n p p lem en ta iy  R eport x i, p. 158.— 1894. T h u r s t o n . 

M adras G overnm ent M useum B u lle tin , No. 1, p. 28.
Comanthus intricata 1908. A. H  C l a r k ,  Proc. Biol. Soc. W a s h in g to n ,  vol. 21,

p. 220.

L o c a l i t y .— Southern portion of Malacca S tra its .— One specim en w ith  fifty- 
one arm s 140 mm. long, agreeing perfectly  w ith th e  ty p e  of Comanthus intricata 
in the  C openhagen M useum , w ith  which it  was d irec tly  eom pared. Eleven IV B r 
series are p re sen t; four of the 11 Br series are 2, as are th ree  or four of the 
o u te r div ision  series. One cirrus lo mm. long, slender, with 14 segm ents, and 
th ree  very  rud im en ta ry  cirri, rem ain.

O t h e r  R e c o r d s .— A tjeh, Burm a; Tutieorin, Madras; Banda: Cebu: 
Philippine Islands; Macclesfield Bank: Sulu; T e n ía te ; T onga; F iji; Solomon 
Islands; Ceylon; St. Mathias Island: Friedrichwilhelmshaven, New Guinea: 
Cape York ; Prince of Wales Channel ; Thursday Island : Torres Straits ; Bowen, 
Queensland : northwestern Australia ; Holothuria Bank.

D e p t h .— L it to r a l ,  a n d  do w n  to  30 fa th o m s .
R e m a r k s .—A n exam ination  of th e  ty p e  of Professor Bell’s Actinometra
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annulata  show s th a t  i t  is the  sam e th ing  as th e  Actinom etra valida  described by 
C arpen ter six  years la te r, and  the  Comanthus intricata described by m yself in 
1908.

The ty p e  has th irty -n in e  a rm s, and  cirri X I I ,  16— 17 : all th e  division series, 
excep t one of th e  I IB r  series, are -1 (3-(-4).

COM ANTHUS PA R V IC IR R A .

Alecto parvicirra  1841. J .  Mü l l e r , A rchiv fü r N atu rg esc h ., 1841, i, p . 145.
Alecto timorensis 1841. J .  M ü l l e r ,  A rchiv fü r N aturgesch ., 1841, i, p. 145. 
Comatula sim plex  1862. D u j a r d i n  an d  H u p é , H ist. nat. des zoophytes. E chino 

derm es, p. 208.
Comatula brevicirra 1862. D u ja r d in  a n d  H u p é , H is t .  n a t .  des zo o p h y te s .

É chinoderm es, p. 208.
Actinometra trachygaster (part) 1869. L ü t k e n ,  Cat. Mus. Gîodefïr., vol. 4, p. 125. 
Actinom etra intricata  (p a rt)  1874. L ü t k e n ,  Cat. Mus. G odeffr., vol. 5 , p. 190. 
Comatula mertensi 1875. G r u b e , Jah resber. der schls. Gesellsch. fü r va te rlan d . 

C u ltu r, 1875, p. 74.
Actinom etra armata (Sem per, MS.) IS76. W. B. Ca r p e n t e r , Proc. Roy. Soc., vol. 

24, p. 451.
Actinom etra polymorpha 1877. P. H . Ca r p e n t e r , Jo u rn . L inn. Soc. (Zoöl.), vol.

13 , p . 440.— 1879. T rans. L inn . Soc. (Zoöl.), (2), vol. 2, p . 1.
Antedon mertensi 1882. B e l l , P. Z. S ., 1882, p . 535.
Actinometra mutabilis (L ü tken , MS.) 1884. v o n  G r a f f , “  Challenger ’ R ep o rts , 

vol. IO , Zoology, p a r t  27, p . 13.
Actinometra cum ingii 1884. B e l l , Rep. Zoöl. Coll. H .M .S. “ A le r t,’ p . 167.— 

1887. B e l l , Sei. T rans. Roy. Dublin Soc., (2), vol. 3 , p. 645.
Actinometra annotea 1887. B e l l , Sei. T rans. Roy. D ublin Soc., (2), vol. 3, 

p. 645.
Actinometra elongata 1888. P . H . Ca r p e n t e r , “ C hallenger” R eports, vol. 26, 

Zoology, p. 311, pi. Ivii, figs. 2-4.
Actinom etra sim plex  1888. P. H. Ca r p e n t e r , “ C ha llenge r”  R eports , vol. 26, 

Zoology, p. 312.
Actinometra quadrata 1888. P. H. Ca r p e n t e r , “ C hallenger” R eports , vol. 26 , 

Zoology, p . 331, pi. lx ii, fig. 1.
Actinometra parvicirra , (part) 1888. P. H. Ca r p e n t e r , “  Challenger ”  R eports , 

vol. 2 6 ,  Z oo logy , p . 338.
Actinom etra rotalaria, 1888. P . H . Ca r p e n t e r , “  Challenger ” R eports, vol. 26 , 

Zoology, p . 313.
Actinometra guttata (L ü tken , MS.) 1891. H a r t l a u b , N ova A cta Acad. G erm an., 

vol. 85 , No. 1, p. 96.
Actinometra variabilis (p a r t)  1894. B e l l , P. Z. S., 1894, p. 394.
Comatula orientalis 1907. A. H . C l a r k , Proc. U. S. N at. M us., vol. 33 , p. 155.
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Comatula helianthus 1908. A. H. Cl a r k , Proe. U. S. N at. M us., vol. 3 4 , p- 440. 
Com anthus rotalaria, 1909. A. H. Cl a r k , Sm iths, Miscell. Coli. (Q uarterly  Issue),

vol. 52, p a r t 2, p. ¿05.
Comanthus (Comanthus) rotalaria, 1909. A. H. Cl a r k , V idensk. Medd. fra den

n a tu rh ist. Forening i K öbenhavn , 1909, p. 144.
Comanthus ( V alid ia) parvicirra, 1911. A. H. C l a r k , Proe. U. S. N at. Mus., vol. 

4 0 , p. 18.
L o c a l i t i e s .— Girada, Baluchistan.—Two specim ens ; one has tw enty-five arm s 

00 m m . long; th e  o ther is sm aller with tw enty-one arm s.
Galle, C eylon.— Ten specim ens; one has tw en ty  arm s 75 nini, long, one IIB r 

series being absen t and  one H IB r 4 (3 + 4 )  series being p re sen t; one has th irty -  
five arm s 100 mm. long, th e  I lIB r  series being all present on th ree  of the rays : 
tw o are p resen t, developed ex terio rly , on one, and one, developed in terio rly , on 
th e  fifth ; one specim en w ith tw entv-tw o arm s 75 mm. long ; one medium-sized 
specim en w ith tw en ty  arm s ; one small specimen w ith  tw en ty -tw o  arm s 70 mm. 
long ; one speeim en w ith  tw enty-one arm s 75 nini. long, th ree  I I IB r  series being 
present and tw o I IB r  series a b se n t; one speeim en w ith  th irty -five  a rm s ; one 
specim en w ith  tw en ty  arm s GO m m . long ; one specim en w ith  th irty -one  arm s 
75 mm. long; and one sm all eighteen-arm ed exam ple.

Off Table Island  ; 15-35 fathom s.— One speeim en with e ight I I IB r  4 (3+41 
series developed, and two I IB r  series laek ing ; tw o of the I IB r  series are 2.

Port B lair, A ndam an Islands .—One exam ple w ith th irty -fo u r arm s 110 mm. 
long , all the  I IB r  and  fourteen  H IB r series are developed, th e  la tte r  in 1 ,2 ,2 ,1 
o rder, except where there are four on a  ray . One of the  I I IB r  series is 2, the 
rem aining th irteen  being 4 (3 + 4 ).

A n d a m a n s; snrf line.—One speeim en w ith tw enty-eigh t arm s 110 mm. long.
A ndam ans.—Three sm all and  m edium -sized exam ples.
Off Cantor's Island  (12° 12' N. la t . ,  98° 15' E. long.); 8 fa thom s .— One 

specim en w ith  several I I IB r  series developed.
? In d ia .— One specim en w ith tw en ty  arm s 150 mm . long ; th e  ealyx  and  arm  

bases are  no larger th an  in speeim ens until half the arm  length  of th is ind iv idual, 
b u t the  arm s are g rea tly  a tten u a ted  and elongated . I have previously shown 
th a t  th e  excessive a tten u a tio n  and e longation  of the  arm s is a som ew hat frequent 
v aria tion  in Comatula; pectinata ,* b u t it  has not previously been reported  in the 
genus Comanthus. This is a variation  in the  direction of the perm an en t condi­
tion  found in Uintacrinus.

Ot h e r  R e c o r d s .— “ A u s tra l ia ” ; n o rthw est A u stra lia ; Prinee of W ales 
Channel ; Torres S tra its  ; T hursday  Island ; P o rt Molle and P ort Denison, Queens­
land ; W arrior R eef; Cape Bandin ; Bassett-,Smitii B a n k ; F rem an tle , western 
A u stra lia ; S am o a; F iji; T onga; V avao, F riendly  Is lan d s ; Pelew Islan d s; 
G ilbert Is lan d s; T im or; New C aledonia ; M ortloek Island , C arolines; B a tja n ,

1 Vidensk. Medd. fra den naturhist. Forening i K öbenhavn, I tit)!), p. 149.
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Panopé and  Friedrichw ilhelm shaven, New G uinea; A m boina; Lombock S tra it ;  
M oreton B a y ; O valao; Sandal B ay , Lifu ; N orth  B orneo ; K upang  ; Solor ; 
Bohoi ; U bay  ; south  coast of C eram ; A dm iralty  Is la n d s ; M oluccas; B a n d a ; 
T ongatabu Beefs ; T ernate  ; Zam boanga ; Cebu ; C abulan ; Philippine Islands ; 
Sulu ; Macclesfield B an k ; M adras; T u ticorin , M ad ras; B ay  of B engal; N icobar 
Is lan d s ; Ceylon; Gulf of M an aar; S ingapore ; China Sea; A m oy; Form osa 
(T aiw an); Tokyo Ba}^ : sou thern  J a p a n ;  Seychelles ; ? Red Sea; ? M adagascar ; 
? M auritius.

D e pth .— Litto ra l, and down to 42 (? 55) fathom s.
R em arks.—T his species has been recorded from  Peru on th e  stren g th  of 

several specim ens collected by V ierau labelled “ P e r u ” in the  collection of the 
H am burg M useum. I have elsewhere suggested 1 th a t  the  “  Peru ” in tended  
m ight possibly be the island P eru  in the  G ilbert group. These specim ens form 
p art of a very  old collection, and Professor Pfeffer and Dr. Michaelsen tell me 
th a t  the localities as given are unreliable.

COM ANTHUS sp.

Comanthus sp. 1911. A. H. C la r k ,  Proc. U. S. N at. Mus., vol. 4 0 , p. 19.
An undeterm ined  species of Comanthus, ap p aren tly  related  to C. parvicirra, 

which was dredged by D r. P. R . Jo ly  in ab o u t 30 m eters a t  Cape St. A ndré, 
M adagascar, is here recorded.

COM ANTHUS sp.

Comanthus sp . 1911. A. H. C la r k ,  Proc. U . S. N at. Mus., vol. 4 0 , p. 20.
Two sm all com asterids close to , if n o t, Comanthus parvicirra, a re  here re ­

corded from  M auritius.

F am ily  ZYGOMETRIDAE.

Zygometridae 1908. A. H. C la r k ,  P roc. U . S. N at. M us., vol. 36, p. 211.

Genus EU D IO C R IN U S.

Ophiocrinus ISOS. S em per, Archiv fü r N aturgesch., 1808, I , p. 08 ( O p h io c r in u s  
i n d i v i s u s ,  sp. nov. ; preoccupied by Ophiocrinus S alter, 1856).

Eudiocrinus 1882. P. H. C a r p e n te r ,  Jo u rn . L inn. Soc. (Zoöl.), vol. 16, p. 4Ss 
(new nam e for Ophiocrinus Sem per, 1808, no t Ophiocrinus S alter, 1850;
Ophiocrinus indivisus Sem per, 1868).

E U D IO C R IN U S ORN ATUS.

Eudiocrinus ornatus 1909. A. H. C la r k ,  Proc. U. S. N at. Mus., vol. 36, p, 003.
D e s c r i p t i o n .— Ce n t r o d o r s a l  a  t h in  d is k ,  t h e  b a r e  p o la r  a re a  f la t ,  2-5 m m  

in d ia m e te r  ; c ir r i  a r r a n g e d  in  a  s in g le  m a r g in a l  ro w .

I Vidensk. Medd. fra den naturhist. Forening i Köbenhavn, 1909, p. 1-7 (footnote).
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Cirri X V III, 17-18, 20 mm. long; first segment twice as broad as long, seeond 
nearly1 or quite as long as broad, third to fifth twiee as long as the proximal dia­
m eter, sixth slightly shorter, a more or less marked transition segment ; following 
segments gradually decreasing in length, the terminal segments being only slightly 
longer than broad; penultimate segment about as long as broad; the third to 
tbe sixth segments are very strongly “ diee-box ” shaped, with the distal edge 
all around produced, except on the dorsal side ; from the seventh onward both 
tbese features become less marked, and the cirrus becomes somewhat compressed

Fig. 4 .— Eudiocrinus ornatus. 
Lateral view of a typical specim en

la te ra lly ; there  are no dorsal spines; opposing spine sharp , p rom inen t, arising 
from  the en tire  dorsal surface of the penultim ate segm ent, equal to about one 
half of the  lateral d iam eter of tha t segm ent in height : term inal claw equal in 
length to the penu ltim ate  segm ent, stou t and strong ly  eurved.

Disk w ith a few ra th e r  large plates along th e  am bu laera , and well p lated  in 
th e  anal area.

Ends of the basal rays visible as sm all tubereles in th e  angles of the  'calyx ; 
rad ia is p ro jecting  slightly  beyond the eentrodorsa-1, slightly  coneave d ista lly  ; 
IB r , and  IB r2 united  by  pseudosyzygy, form ing an oblong pseudosyzygial pair
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from  one th ird  to one half again as broad as long, the  la te ra l edges s tra ig h t, 
barely in apposition  basally , the  v en tro la te ra l border s ligh tly  produced.

F ive arm s 85 mm . long ; first brachial oblong, ab o u t three tim es as broad 
as long; second slightly  w edge-shaped, ab o u t the  sam e size; th ird  and  fou rth  
(syzygial pair) sligh tly  longer on one side th a n  on the  o th e r , half again  as 
broad as the  m edian le n g th ; n ex t th ree  brachials app ro x im ate ly  oblong, two 
and one half tim es as b road as long, th e  following becom ing tr ia n g u la r, as b road 
as long, and  a fte r th e  proxim al fou rth  of th e  arm  wedge-shaped, as long as 
broad, and in the  term ina l portion  som ew hat longer. The lower brachials have 
on either side, as far as the  lowest p innule on the  side, a slightly  produced ven tro ­
lateral edge, corresponding w ith th a t  on the IB r series; the brachials have a 
som ew hat concave dorsal surface and very  p rom inen t d istal ends, everted  on the 
proxim al, strong ly  overlapping on the  d ista l, w hich gives th e  an im al a curiously 
o rn a te  appearance . Syzygies occur betw een the th ird  and  fou rth  brachials (the 
fifth and  six th  post-radial ossicles), again between the eighth  and n in th , and 
d ista lly  a t  in te rv a ls  of th ree , more rare ly  four, oblique m uscular a r ticu la ­
tions.

P c 5T> m m . long, m oderately  s to u t basa lly , tapering  evenly to  the  tip , 
ra th er s tro n g ly  p rism atic , w ith twelve segm ents, the first sh o rt, the  second not 
q u ite  so long as b road , th e  th ird  and  fou rth  squarish , th e  following g radually  
increasing in leng th , becom ing nearly  or qu ite  tw ice as long as b road as long 
term in a lly ; P, sim ilar to  P0, w ith the  sam e n um ber of segm ents, b u t som ew hat 
s to u te r  and n o t tapering  so rap id ly  ; P 0 8-5 mm. long, m uch s to u te r th an  P 0, 
g radually  tap erin g  from  th e  base to  th e  tip , w ith tw elve or fifteen segm ents, the  
first th ree ab o u t as long as b road , the  following v ery  g radually  becom ing elonga­
ted  and a b o u t twice as long as broad d ista lly  ; the  p innule is rounded prism a­
tic ; P 2 sim ilar to  P a ; P& 0 mm. long, slender, cylindrical, less s to u t basally  
th an  Pc, g radually  tapering  and becom ing very  delicate in the  term inal po rtion , 
w ith fifteen or sixteen segm ents, th e  first sh o rt, th e  second and  th ird  ab o u t as 
long as b road , the following g radually  increasing in length  and  becom ing nearly  
or quite  th ree  tim es as long as broad in the  term ina l portion  ; P 3 sim ilar to P& ; 
following p innules sim ilar, g radually  decreasing in length  to 5 m m ., then  very 
slowly increasing, reaching a  length  of 10 mm . d istally . The d istal ends of the 
segm ents of the  lower pinnules are more or less p roduced  and spinous.

The colour in sp irits is chrom e-yellow, th e  brachials to  the  second or th ird  
beyond the  second syzygy violet ; there  are in d istin c t blotches of violet a t  in te r­
vals along the arm s and  pinnules ; th e  arm s have a  m edian narrow  zigzag light 
band , bordered  on each side w ith dark .

L o c a l i t i e s .— N ear the A ndam an Islands  (1 4 °  0 4 ' 30" N . l a t . ,  93° 5 1 ' 0 0 "  E . 

lo n g .)  41 fa thom s; (Type Locality).—Six specim ens.

Eight miles icest of Interview  Is la n d , A n d a m a n s;  2 70— 45 fathoms.— One 
specim en.



102 E c h i n o d e r m a  o f  t h e  Tn d i a n  M u s e u m , p a r t  v i i .

E U D IO C R IN U S S E R R IP IN N A .

Eudiocrinus serrip inna  1 i)()S. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 2 , p a r t  2, p. 211.

Ha r. i t  a t .— P hilippine Islands.
D e p t h .—  22 f a th o m s .

EU D IO C R IN U S IN D IV ISU S.

Ophiocrinus indivisus  ISOS. S e m p e r , A rehiv fü r N aturgesch ., ISOS, i, p. 68. 
Eudiocrinus indivisus  1SS2. P. H . Ca r p e n t e r , Jo u rn . L inn. Soc. (Zoöl.), 

v o l. 1 6 ,  p . 495 .

Eudiocrinus granulatus 1S94. B e l l , P . Z. S., 1S 94 , p .  3 9 7 , p i .  x x i i i .

H a b i t a t .-—P andanon , #near Bohol ; Philippine Islands ; Macclesfield B ank  ; 
T órnate.

D e p t h .— 3 0 -5 S  f a th o m s .

R e m a r k s .— 1 have exam ined th e  ty p e  of P rofessor B e ll’s Eudiocrinus  
granulatus from  the Macclesfield B ank, and  I canno t see th a t  i t  differs in  any  
way from E. indivisus.

EU D IO C R IN U S V A R IEG A TU S.

Eudiocrinus variegatus 190.S. A. H. C l a r k ,  Proc. U. S. N a t. M us., vol. 3 4 , 
p . 278, figs. 9, 10, 11.
H a b i t a t .— S outhern  Ja p an .
D e p t h .— 00 f a th o m s .

EU D IO C R IN U S M IN O R.

Eudiocrinus minor 1909. A. H. C l a r k ,  Proc. Biol. Soc. W a s h in g to n ,  vol. 2 2 , 
p . 75.

D e s c r i p t i o n .— C entrodorsal a th in  d isk , th e  bare flat dorsal pole 1 mm. in 
d iam eter ; c irrus sockets arranged  in a single m arginal row.

Cirri N I I .  12, 5 mm. long ; first two segm ents tw ice as b road  as lo n g ; th ird  
half again as broad as long, fourth  tw ice as long as broad ; following segm ents 
very g radually  decreasing in leng th , the  a n te p e n u ltim a te  being ab o u t one th ird  
again as long as broad ; th ird  and  fourth  segm ents strong ly  “  dice-box ” sh ap ed , 
fifth and six th  sligh tly  so, the following w ith  p rac tica lly  s tra ig h t edges; cirri 
proxim ally  alm ost c ircular in cross-section, a fte r th e  fifth segm ent becom ing 
laterally  com pressed and therefore broader in lateral view ; no dorsal spines or 
p ro jections ; opposing spine m edian , sm all, scarcely equalling one fou rth  the 
d iam eter of the penultim ate segm ent in height.

Arms and  p innules as in Eudiocrinus in d iv isu s , the overlapping of the bra- 
hials and p innu lars being m oderately  m arked ;. the  arm s are 15 mm. long.
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The colour in sp irits  is w hite.
L o c a l i t y .— A ndam an Islands.— O n e  s p e c im e n .

R e m a r k s . —A lthough the single specim en upon which th is species is founded 
is sm all, y e t the  overlapping of the d is ta l ends of the  brach ials and  the  s tru c ­
tu re  of the cirri seem to  ind icate th a t  it  is in re a lity  a sm all species, and  n o t the 
young of a larger one. The small num ber of c irrus segm ents sep ara tes E. m inor 
from  all the  o th er species of th e  genus excep t E. variegatus, bu t in  the  last th ey  
are all snbequal and ab o u t as broad as long.

✓*' y

F ig . S--— E udiocrinus minor. 
L a tera l view  of th e  type.

G enus ZYGOM ETRA.

H yponome  1808. L o v é n ,  Förhandl. Skand. N atu rf. Christiania, vol. 1 0 , p. lit 
(Hyponome sarsii, sp. nov ., a detached visceral m ass, not w ith ce rta in ty  
determ inable).

Zygometra 1907 .  A. H . C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 5 0 , 
p a rt 3, p. 347 (Antedon m icrodiscus Bell, 1884).

ZYGOMETRA MICRODISCUS.

Comatula sp. (part) 1879. P . H . Ca r p e n t e r , T rans. L inn. Soc. (Zool.), (2), vol. 
2, p . 23 (footnote).
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Antedon m icrotiism s  18X1. B e l l , Rep. Zool. Cc»11. H.M.S. “ A le r t,”  p. 1G3,
pi. X V .

Antedon macronema B r i t . M u s . ,  MS.
Zygometra microdiscus 1907. A. H. C l a r k , Sm iths. Miscell. Coll.. (Q uarterly  

Issue), vol. 5 0 , p a r t 3, p. 348.

H a b i t a t .— N orthern  and no rthw estern  A ustralia ; Torres S tra it.
D e p t h .— L itto ra l, and down to 12 fathom s.

ZY GOM ETRA M U LTIR A D IA TA .

Comatula sp. (part) 1879. p. H. C a r p e n t e r , T rans. Linn. Soc. (Zool.), (2), vol. 
2 . p. 23 (footnote).

I Hyponome sarsii ISOS. L o v é n , Förhandl. Skand. N aturf. C hristian ia , vol. IO, 
p. liv.

Antedon multiradiata  1888. P . H. Ca r p e n t e r , “ C ha llenger”  R ep o rts , vol. 2 6 , 
Zoology, p. 90, pi. ix.

Zygometra m ultiradiata  1907. A . IL. C la r k ,  Sm iths. M iscell. Coli. (Q uarterly  
Issue), vo l. 5 0 ,  part 3 , p. 348.

Antedon variip inna  B r i t . M u s . ,  MS.

H a b i t a t .-—T orres S tra i t ;  northw estern  A u stra lia ; A lbany Islan d ; Somei- 
set Passage; H olothuria  Bank ; D am pier A rchipelago ; Cape Y ork.

D e p t h .— 5 - 9  f a t h o m s .

ZY GOM ETRA ELEGANS.

Comatula sp. (p art)  1879. P. H. Ca r p e n t e r , T rans. L inn. Soc. (Zool.), (2), vol. 
2 ,  p . 23 (footnote).

Antedon elegans 1884. B e l l , R ep. Zoöl. ('oil. H.M.S. “ A le rt,”  p. 162, pi. xiii, 
figs. B , B«.

Antedon fluctuans 1888. P. H. Ca r p e n t e r , “ C hallenger”  R eports , vol. 2 6 , 
Zoology, p. 94, pi. viii.

Zygometra e le g a n s  1907. A. H C l a r k , Sm iths. Miscell. Coli. (Q uarterly  issue), 
vol. 5 0 , p art 3, p . 348.

H a b i t a t .—N orthern  Snd no rthw estern  A ustralia : A rafu ra  Sea ; T orres 
S tra it ; Baudin Island .

D e p t h . — L itto ra l, and down to 49 fathom s.

ZYGOM ETRA COMATA.

Antedon comata (P. H. C arpenter, MS.) 1S87. v o n  G r a f f , “ C hallen g e r” Re­
ports, vol. 2 0 , Zoology, p a r t 61, p . 2 (nomen nudum ).

Antedon elegans 1889. P. H . Ca r p e n t e r , Jo u rn . Limi. Soc. (Zoöl.), vol. 2 1 ,  
p. 305.
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F ig . 6 .— Zygometra comata. 
Lateral view  of a typical specim en.
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Zygometra elegans (part)  I0IIS. A. H. Cl a r k , Smiths.  Miscell. Coli. (Quarterly 
Issue), vol. 5 2 , part  2, p. 212.

Zygometra fluctuans 1909. A. H . Cl a r k , Vidensk. ried ii, fra den natu rh ist.
Forening i K öbenhavn, 100!), p. 151.

Zygometra comata 1910. A. H. Cl a r k , Memoirs of the A ustralian  Museum. 

H a b it a t .— Singapore; Hong K ong; Mergui Archipelago ; Philippine Islands. 
D e p t h .— L itto ra l, and  down to  49  fathom s.

ZY G O M ETR A  PR IS T IN A .

Zygometra pristina  1911. A. H. Cl a r k , Proc. U. S. N a t. Mus., vol. 3 9 , p. 537. 

H a b i t a t .— Philippine Islands.
D e p t h .— i s  fa th o m s .

Genus CATOPTO M ETRA .

Catoptometra 190s. A. H. Cl a r k , Proe. U . S. N at . M us., vol. 3 4 , p. 317 (Ante­
don hartlaubi A. H. C lark, 1907).

CATOPTO M ETRA M A G N IFICA .

O'ato j >to metra magnifica 1 90S .  A. II. C l a r k ,  Sm iths. (Miscell. Coli. (Q uarterly  Is ­
sue), vol. 5 2 , p a r t  2, p. 2os.

H a b i t a t .— Philippine Islands.
D e p t h .— 20 fa th o m s .

CATOPTO M ETRA O PH IU R A .

Catoptometra ophiura  1911. A. H. Cl a r k , Proc. U. S, N at. M us., vol. 3 9 , p. 539 

H a b i t a t .— Philippine Islands.
D e p t h .— 58 fa t h o m s .

CATO PTO M ETRA  H A R T L A U B I.

Antedon hartlaubi 1907. A. H. C l a r k , Proc. U. S. N at. M us., vol. 3 3 , p. 72. 
Catoptometra hartlaubi 1908. A. H. Cl a r k , Proc. U. S. N at. Mus., vol. 3 4 , 

p. 317.

H a b i t a t .— So u th e rn  .Tapan.
D e p t h .—  1 5 2 -1 5 3  fa th o m s .

CATOPTOM ETRA RU B RO FLA V A .

Antedon rubroflava 1907, A. H. Cl a r k . Proc. U. S. N at. Mus., vol. 3 3 . p. 150. 
Catoptometra rubroflava 1907. A. H. Cl a r k , Proe. U. S. N a t. M us., vol. 3 4 . 

p. 317.— 1909. Vidensk. Medd. Ira den n a tu rh ist. Forening i K öbenhavn ,
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H a b i t a t .—S outhern  Ja p an .
D e p t h .— .‘1 6 -1 0 0  fa th o m s.

CATOPTO M ETRA KOEHLERI.

( Antedon. rara 1907. A. H. Cl a r k . Proc. U. S. N at. .Mus., vol. 3 3 , p. 72. 
Zygometra brehieri 1907. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarte rly  Issue), 

vol. 5 0 , p a r t 3, p. 339.
Catoptometra kah leri 190S. A. H. Cl a r k , Proe. U. S. N at. M us., vol. 3 4 , p . 317. 

H a b i t a t .—S outhern  Ja p an .
D e p t h .—  6 3 -1 0 0  fa th o m s.

Family HIMEROMETRIDAE.
Uimerometrmla (part) 190S. A. H. C l a r k ,  Proc. PT. S. N at. Mus., v o l. 36 , p . 211. 
H im erom etrina• 1909. A. H. C l a r k ,  Proc. Biol. Soe. W ash ing ton , vol. 22, p. 175.

G enus A M PH IM ETRA .

Am phim etra  1909. A. H . C l a r k .  Proc. Biol. Soe. W ashington, vol. 22, p. 6 
(Comatula i Alecto) m ilberti J .  M üller, 1846).

A M PH IM ETRA  P H IL IB E R T I.

('ornatula philiberti 1n49. J . M ü l l e r , A bhandl. d. k. p ren ss. A kad. d. W is s . ,  

1847, p. 259.
A m phim etra mortenseni 1909. A. H. C l a r k ,  Proc. U. S. N at. Mus., vol. 36 , 

p .  6 3 5 .

D e s c r i p t i o n .— C entrodorsal th ick  discoidal, the  bare po lar a rea  flat, 4 mm . 
or 5 mm. in d iam eter : cirrus sockets arranged  in two closely crow ded a lte rn a tin g  
m arginal rows.

Cirri X V II 1-X X , 30-42 (usually ab o u t 35), 25 mm. to  30 mm . long ; first 
segm ent sh o rt, ab o u t th ree  tim es as b road as. long, seeond and th ird  ab o u t twice 
as broad as long, the  follow ing g radually  increasing in length  to  the n in th  or 
te n th , which is nearly , though never quite , as long as broad ; next live to seven 
segm ents sim ilar, th e  following gradually  decreasing in leng th , in alm ost the 
whole of th e  term ina l half of the  cirrus being abou t one half again as broad as 
long ; from  the  tw elfth  or fourteen th  onw ard sharp  m edian tubercles or sm all 
spines are developed on the  dorsal side of eaeh segm ent, those on the  las t few 
segm ents occupying a position slightly  proxim al to  m edian ; opposing spine m uch 
larger th an  the  processes on the preceding segm ents, tr ia n g u la r, the apex m edian , 
arising from  very nearly the whole dorsal surface of the p enu ltim ate  segm ent, 
equal to  ab o u t half the la teral d iam eter of th a t  segm ent in height ; te rm ina l 
claw longer th an  the p enu ltim ate  segm ent , m oderately  s tou t basally  bu t g radually  
becoming slender d is ta lly , m oderately  curved.
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F ig .  7 .— Am phim etra philiberti. 
Lateral view of a typical specimen.
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R adia is concealed , or ju s t visible beyond th e  een trodorsal ; 1 Hr, oblong, 
very  sh o rt, in close la te ra l apposition  ; IB r2 very  broad ly  pen tagonal, alm ost 
tr ia n g u la r, th e  la te ra l edges no t qu ite  so long as those of th e  I B r , , ab o u t two 
and  one half tim es as broad  as lo n g ; I IB r  4 (3 +  4 ) ; i l l  B r 4 (3  +  4 ): division 
series and  first two brachials in close la te ra l apposition  and  la te ra lly  fla ttened , 
the  dorsal ca rina tion  of P D only being visible ex terio rly  ; sy n a rth ria l tubercles 
usually  prom inen t.

T w enty  to  tw enty-five arm s 150 mm. long ; first brachial slightly  wedge- 
shaped , sh o rt, ab o u t th ree tim es as b road  as its ex terio r leng th , a lm ost en tire ly  
un ited  in te rio rly  ; second ab o u t th e  sam e size, but more pronouncedly  wedge- 
shaped  ; th ird  an d  fou rth  (syzygial pair) oblong, half again as broad as long ; 
n ex t five or six  b rach ials oblong, nearly  o r q u ite  four tim es as b road  as long, 
th en  slowly becom ing w edge-shaped and th en  almost, tr ia n g u la r, four tim es as 
broad as long, soon becom ing w edge-shaped again a n d , in the  ou ter half of the arm , 
oblong an d  very  sh o rt, though som ew hat longer again  term ina lly . The proxim al 
discoidal b rach ials are som ew hat sw ollen, and  m ost of th e  b rachials hav e  sligh tly  
overlapping d ista l ends. Syzygies occur betw een the  th ird  and fou rth  b rach ials, 
again  betw een th e  th ir te e n th  and fo u rteen th  to  th irty -firs t and th irty -second  
(usually  som ew here betw een the six teen th  and  tw en ty -fifth , w ith som etim es an 
ex tra  one from  tw'o to  four or five b rachials beyond the first), and d ista lly  a t 
in tervals of from  tw o to  th irteen  (usually  e igh t to  twelve) oblique m uscular 
articu la tions.

P D 7 miii, long, m oderately  s to u t basally  b u t tapering  rap id ly  and becom ing 
slender in its  d is ta l ha lf, w ith  ab o u t tw enty-five segm ents, which are a t  first 
th ree  tim es as b road as long, becom ing tw ice as broad as long a t th e  s ix th , and 
squarish  in th e  term ina l portion  ; som e of the  lower segm ents are b lu n tly  
carina te  ; P, 10 m m . long w ith  th ir ty  segm ents, slightly  less s to u t basally  th an  
P D and  tap e rin g  som ew hat less rap id ly  ; th e  segm ents are a t  first ab o u t tw ice as 
b road as long, becom ing as long as b road  a t  ab o u t the e igh th , and  som ew hat 
longer th a n  broad  term ina lly  : P, 15 mm. long, s to u te r  th an  P ,, tap erin g  evenly 
to a delicate tip , w ith th ir ty  seg m en ts , a t  first abou t half again as broad as long, 
becom ing squarish  a t the  eigh th  o r n in th , and  ab o u t twice as long as broad a t  
th e  tip  : P s 22 mm . long, sto u te r th a n  th e  preceding, with th ir ty  segm ents, a t  
first b roader th a n  long, becom ing squarish  a t  the  te n th  and  longer th an  broad 
term ina lly  ; th e  p innu le is m ore o r less ca rin a te  in its proxim al half and  has a 
m oderate  sup p lem en ta ry  ridge on the d ista l half of th e  ou ter side ; P4 resem bling 
P , b u t very  sligh tly  longer, and  p ropo rtio n a te ly  s to u te r  and m ore ca rin a te  : 
P 5 like P 3 ; P , 10 mm. long, resem bling P ,, b u t som ew hat more strong ly  carinate  
p rox im ally  ; follow ing pinnules g radually  decreasing to  7 mm. in leng th  and 
losing th e  I »asa I carina tion , th en  increasing to  12 mm. d ista lly . On som e arm s 
P 6 is sm all as described  fo r P„, and again  P 4 m ay  also be sm all, while occasionally 
P.2 an d  P + are  sim ilar and  P s is g rea tly  enlarged ; som etim es PP.2, ;s, an d  4 arc 
as described for P P S, 4, and  s. On one o r more of the  inner arm s of caeli ray
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Ps is often m uch larger th a n  on the  o u te r, while the  ad jacen t pinnules are 
reduced.

The colour in sp irits is flesh colour, the  cirri v iolet ; or, cirri and  division 
series v io let, th e  arm s flesh colour, more or less clouded w ith violet ; or, en tirely  
deep violet.

L o c a l i t i e s .— Port B la ir , Andam an Islands  (Type Locality).— One speeimen. 
Andam an Islands.— Four specimens.
O t h e r  R e c o r d s .— J a v a ;  K w ala Cassam , M alay Peninsula.
R e m a r k s .— E xam ination  of the  type  of M filler's Comatula philiberti, preserved 

in the P aris M useum , lias shown me th a t it is the  sam e speeies as th a t  which 
1 described, from specim ens in the  Indian  M uséum collection, as Am phim etra  
mortenseni. M üllcr’s descrip tion  was no t detailed , and  th e  specim en had never 
been re-exam ined, so th a t  there was no w ay of telling even to  w h at genus it 
belonged un til an o p p o rtu n ity  offered of study ing  it.

AMPHIMETRA VAR IIPIN N A .

Comatula dubia  1S77. von  G r a f f , D as Ocnus M yzostom a, p. 15 (nomen nudum ). 
Antedon variipinna  1882. P. H. Ca r p e n t e r , Jo u rn . L inn. Soc. (Zoöl.), vol. 16 , 

p. 506.
Antedon crenulata 18S2. P. H. Ca r p e n t e r , Jo u rn . L inn. Soe. (Zoöl), vol. 16, 

j). 507.
Antedon decipiens 1882. B e l l , P. Z. S., 1SS2, p. 534.— R ep. Zoöl. Coll. H.M.S.

“ A le r t,”  p. 159, pi. xi. figs. B, Bn.
A ntedon irregularis 1882. B e l l . P. Z. S., 1882, p. 534.— R ep. Zoöl. Coli. H.M.S.

“ A le r t,” p. 161, pi. xiii, figs. A , Aa-c.
A aledon bidentata 1884. v o n  G r a f f , ‘‘ Challenger ” R e p o rts , vol. 10, Zoology, 

p a r t  27, pp. 15, 16, 17 (nomea n udum ).— 1888. P. H . C a r p e n t e r , “ Chal­
len g e r” R eports , vol. 26 , Zoology, p. 262 (nomen nudum).

Antedon dubia 1888. P . H . C a r p e n t e r ,  “ C ha llenger” R ep o rts , vol. 2 6 , Zoology, 
p. 258, pi. X X X vi, figs. 1-6.

Antedon ph iliberti B r i t .  M rs ., .MS.
Am phim etra  variip inna  1909. A. H. Cl a r k , Proe. Biol. Soe. W ash ing ton , vol. 

2 2 , p. 7.
L o c a l i t i e s .— Pocock Island  ; 20 fathom s.— One specimen w ith tw en ty  arm s 

I lo  mm . lo n g ; th ree I IB r  series are lacking, bu t th e  deficiency is com pensated 
by the  developm ent of three I I IB r  series. The seven I IB r  series are e x tra ­
ord inarily  irreg u la r; one is 8 ( 3 + 4 ;  5 - |-6 ; 7 + 8 ) , one 2, one 4, th e  two ou ter 
elem ents united  by sy n a rth ry , and four are 4 (3 + 4 )  ; the  th ree I I IB r  series are 
also irregu lar, one being 1. one 2, and  one 4 (3 + 4 ) , the last two being on a single 
post-rad ial series, 2 ex ternally , 4 (3 + 4 )  externally .

This example agrees with others from Singapore in the collection of the 
Copenhagen Museum, and with others from Australia in the collection of the 
Australian Museum.



A . H . CLARK : TH E CR IN OIDS OF TH E IN D IA N  OCEAN. I l l

O t h e r  R e c o r d s .— C anton, China ; B o rn eo ; Philippine Islands ; S in g ap o re ; 
A rafura S ea : Aru Islan d s; Sunda Is la n d s ;  B audin  Is la n d ; A lbany  Tsland : 
P o rt C urtis; H olo thuria  B ank ; Torres S tra it :  D undas S t r a i t ;  P rince of W ales 
Channel ; no rthw estern  A ustra lia .

D e p t h .— L i t to r a l ,  a n d  dow n to  61 fa th o m s .

AMPHIMETRA PRODUCTA.

Antedon laevissima (part) 1902. B e l l , in G a r d i n e r , Fauna and  G eography of 
the  M aldive and Laccadive A rchipelagoes, vol. 1, p . 224.

Himerometra producta 1908. A. H . C l a r k ,  Proc. Biol. Soc. W ashington, vol. 21, 
p. 224.

Am phim etra ]rroducta 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington , vol. 22, 
p. 7.—Vidensk. Medd. fra  den n a tu rh is t. Forening i K öbenhavn , 1909, 
p. 157.

H a b i t a t .— S ingapore; Fadiffo lu , M aldives.

A M PH IM ETR A  S C H L EG E L II.

Alecto schlegeli L ü t k e n , MS.
Actinometra intricata  B r it . M u s . ,  MS.
Himerometra schlegelii 1908. A. H. C l \ r k ,  Proc. Biol. Soc. W ashington, vol. 21. 

p. 223.
Am phim etra schlegelii 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 22. 

p. 7.— Vidensk. Medd. fra den  natu rh ist. Forening i K öbenhavn , 1909, 
p. 158.

H a b i t a t .— Japan, and southward to New Guinea, Tonga, and Fiji.

A M PH IM ETRA  A FRICAN A.

Am phim etra africana 1911. A. H. C l a r k , Proc. U.S. N at. Mus., vol. 4 0 , p. 20.
H a b i t a t .— B agam oyo, G erm an E a s t A frica ; Z anzibar ; W azin, B ritish  E ast 

Africa.
A M PH IM ETRA  M IL B E R TI.

Comatula (Alecto) milberti 1846. J . M ü l l e r , M onatsber. d. k. preuss. A kad. d. 
W iss., 1846, p. 178.

Comatula jacquinoti 1846. J . Mü l l e r , M onatsber. d. k. preuss. Akad. d. W iss., 
1846, p. 178.

Comatula laevissima  (p art)  187». G r u b e , Jah resber. d. schlesisch. Gesellsch. fü r 
v a terl. C u ltu r, 1875, p. 74.

Antedon laevipinna  1882. P. H. C a r p e n t e r .  Jo u rn . Linn. Soc. (Zoöl.), vol. 16, 
p. 502.

Am phim etra milberti 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p . 7.
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H a b it a t .— C anton, C h ina; Prince of W ales Channel, T orres S t r a i t :  
A m b o in a : P an ay ; Z am boanga: Philippine Is lan d s: Padan B ay , Mergui Arehi- 
pelago : N o rth  B orneo ; Ceram ; Ceylon : P o rt Molle. Q ueensland.

D e p t h . — L itto ra l, an d  down to  35 (? 30 ) fathom s.

A M PH IM ET R A  LAEV ISSIM A .

('ornatula laevissima  1X75. C r u b e ,  Ja h resb er. d. schlesisch. Gesellsch. fü r v a te rl. 
C u ltn r ., 1X75, p. 74.

H a b i t a t .— N orth  Borneo.

A M PH IM ETRA  M O LLER I.

Antedon laevissima (part)  1902. B e l l ,  in G a r d i n e r ,  F au n a  and G eography 
of the Maldive and L accadive Archipelagoes, vol. 1, p. 224.

Antedon milberti (part) 1X91. H a r t l a u b ,  Nova A cta Acad. G erm an., vol. 58. 
No. 1, p. XL

Himerometra molleri I90x. A. H. C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 21,
p. 2 2 2 .

Am phim etra molleri 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 7.— Vidensk. Medd. fra  den n a tu rh is t. Forening i K ö b en h av n , 1909. 
p. 150.

Antedon milberti B r i t . Mus. MS.

H a b it a t .— “ Ind ian  O c e a n ” ; “ F ast I n d ie s ’ ’ ; M aldives; S ingapore; 
M alacca ; A tjeh , B urm a ; J a v a  Sea.

A M PH IM ETR A  P A R IL IS .

Am phim etra ¡virilis 1909. A. II. C l a r k ,  Proc. U. S. N at. Mus., vol 37, p. 32.

H ABiTAT.— Philipp ine  Islands.
De p t h .— 21 fa th o m s .

A M PH IM ETR A  D ISCOIDEA.

(  'ornatula carinata 1S2S-1X37. G u é r in - M é n e v i l l e ,  Ic o n o g rap h ie  du  regne  a n im a l, 
z o o p h y te s , p i. i,  fig. 2a.

('ornatula dibrachiata 1X62. D u j a r d i n  and  H u p é , H ist. n a t. des zoophytes.
E chinoderm es, p. 208 (nomea nudum ).

('ornatula (Antedon) milberti var. dibrachiata P . H . Ca r p e n t e r , MS.
Antedon milberti (part) 1894. B e l l , P. Z. S., 1894, p. 394.
Actinometra brachiolata B r i t . M u s . , MS.
Himerometra discoidea 190S. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarte rly  

Issue), vol. 52, p a r t 2, p. 215.
Amphimetra formosa 1909. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 37,
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p. 32.— Vidensk. Medd. fra den n a tu rh is t, Forening i K öbenhavn , 1909, 
p. 157.

Am phim etra discoidea 19<i9. A. H. C l a r k ,  Proc. U .S . N at. Mus., vol. 3 7 ,  
p. 32.— Vidensk. Medd. fra den naturhist. Forening i Köbenhavn, 1909, 
p. 15S.

H a b i t a t .— Northwestern, northern, and northeastern Australia, and north­
ward to Singapore, Formosa (Taiwan), and the Philippine Islands.

D e pth .— L ittora l, and dow n to  20 fa th om s.

AMPHIMETRA E N SIFE R .

Himerometra ensifer 19U8. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 1 ,  
p. 225.

Am phim etra ensiformis 1909. A . H. C l a r k ,  Proc. B iol. Soc. W ash ington , 
vol. 22 , p. 7.

Am phim etra ensifer  1909. A. H. C l a r k . V idensk. Medd. fra  den n a tu rh is t  
Forening i K ö b en h av n , 1909, p. 15S.

H a b i t a t .— Singapore.

AMPHIMETRA DENTICULATA.

Antedon denticulata 18SS. P .  H. C a r p e n t e r , “ Challenger ”  Reports, v o l .  26, 
Zoology, p. 130, pi. xxii, figs. 1, 2.

H a b i t a t .— Arafura Sea.
D e p t h .— 49 f a t h o m s .

R e m a r k s .— An exam ination of the type of this species a t  the British 
Museum has shown that it belongs to the genus Am phim etra  instead of to N ano­
metra as I had previously supposed.

AMPHIMETRA PINNIFORM IS.

Antedon p inn iform is  1881. P . II. C a r p e n t e r , Notes from  the Leyden Museum 
vol. 3 , p. 180.

H a b i t a t .— Andai, New Guinea.
R e m a r k s .—This is a small species of A m phim etra , belonging to the milberti 

division of the genus, though heretofore on the basis of Carpenter’s description  
it has alw ays been assigned to the genus Oligometra. The cirri are m oderately 
stout, tapering slightly in the distal half, with all the segments subequal, all 
about twice as broad as long, those in the proximal half slightly longer, those in 
the distal half slightly shorter. The synarthrial tubercles are small but rather 
prominent, resembling those in specimens of Am phim etra  discoidea from Port 
.Molle. P2 is long and stout, much larger than the small and weak P, ; P is 
similar to P.2 and nearly as long and stout ; the following pinnules arc small and 
weak. The cirri are X II , 25 ; the dorsal spines are sharp and moderately long.
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G cd us H IM ERO M ETRA .

Himerometra l ‘J07. A. H. C l a r k .  Sm iths. M iscdl. Coli. (Q uarterly  Issue), 
vol. 50, part :i, p. 355 (Antedon crassip inna H a rtla u b , lS'.io).

H IM ER O M ETR A  BARTSCHI.

Himerometra bartschi 1908. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 52 , pa rt 2, p. 212.

H a b i t a t .— Philippine Islands.
D e p t h .— 2 1 - 2 4  f a t h o m s .

H IM ER O M ETR A  M A G N IPIN N A .

Himerometra muijni p inna  1908. A. H . C l a r k , S m iths. Miscell. Coli. (Q uarterly  
Issue), vol. 52 , p a rt 2, p. 214.

H a b i t a t .— Philippine Is lan d s : St. M athias Island.
D e p t h .— L i t t o r a l ,  a n d  d o w n  t o  21 f a t h o m s .

H IM ER O M ETR A  PU LC H ER , nom . nov.

H imcrumetra rub tisii p i  nun 1908. A. 11. C l v r k , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 52 , p a r t  2, p. 213.

H a b i t a t .— Philippine I slands.
D e p t h .— 9 f a t h o m s .

R e m a r k s . - The en tirely  unexpected discovery th a t  C a rp en te r’« Actinometra 
robustipinna  really belongs to  the genus Himerometra has necessitated a change 
in the nam e of the present species.

H IM ER O M ETR A  I NO PIN  AT A.

Antedon inopinata 1894. B e l l , P. Z. S. ,  1894. p. 398.

D e s c r i p t i o n .— C e n t n  »dorsal a s  in t h e  o t h e r  s p e c i e s  of  t h e  g e n u s .

Cirri X X X , 2(5-34. s to u t, 30 mm. to  35 m m . long ; the six th  or seventh  seg­
m ents are the  longest, slightly  b roader th a n  long to  half again as broad as long: 
the o u te r segm ents are slightly  ca rin a te , the  carina tion  on th e  last six or seven 
ending d ista lly  in a sm all spine.

The forty-six arm s are 140 mm. long : nine of the I IB r  scries are 4 (3 4 -4 ) 
and two are 2 : the IIIB r  series are all 4 (3-|-4) except one (in ternal) : the  rem ain­
ing division series are all 4 (3 + 4 )  except two IV Br series which are 2. The d iv i­
sion series are strong ly  convex and well separa ted  as is usual in the  genus.

The proxim al pinnules arc very  s to u t, but nearly  sm o o th , the distal edges 
of the  segm ents being only very  slightly  sw ollen; all th e  segm ents are sh o rt, 
ab o u t tw ice as broad as long in the  proxima! half, becom ing squarish  tow ard  the
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tip  ; tlie p roxim al pinnules are ab o u t 20 mm. long w ith from  seventeen  to 
tw en ty  segm ents.

H a b i t a t .— Macclesfield Bank.
D e p t h .— 1.1-36 f a t h o m s .

R e m a r k s .— Professor Bell assigned this species to the “  Granulifera group ” 
of Carpenter instead of to the “ Savignyi group ” where it belongs. In the 
original description no characters of other than generic or fam ily importance are 
mentioned.

The dep th  is given as “ 31-36 fm s.” b u t the  label w ith the  specim en reads 
13-36 fm s.”

This species is very  sim ilar to  Himerometra sol which was found by Mr. .T. 
S tan ley  G ardiner in the Maldive Islands (the Antedon palmata  of Professor Bell) 
b u t th e  cirri are larger and ra th er stou ter and the  proxim al pinnules are sho rte r, 
abou t as s to u t in the proxim al p a r t, b u t tapering  more rap id ly , and w ithou t the  
flagellate tip . The segm ents in the o u te r part, also do not possess the strong ly  
everted  d istal edges seen in H . sol. The eirri of H. inopinata  are much the  sam e 
as those of H. sol, b u t for the presence of a d is tin c t, though sm all, spine on the 
last five or six segm ents ; th a t  on the an tepenu ltim ate  segm ent is nearly  as large 
as the opposing spine.

HIM EROMETRA SOL, sp. nov.

Antedon palmata  1902. B e l l , in G a r d i n e r , F au n a  and G eography of the Mal-
dive and  L aceadive Archipelagoes, vol. 1, p a rt 3, p. 221.

D e s c r i p t i o n .— Centrodorsal th ick  discoidal, with a strongly concave dorsal 
pole 4 m m . in diam eter.

Cirri X X I , 25, 27, 28 and 30, 25 mm. to 30m m . long; the longest segm ents, 
in the basal th ird , are nearly or quite  as long as b ro ad ; the d istal segm ents are 
slightly  b roader th an  long, som etim es as much as one th ird  broader than  long ; 
the term inal ten or tw elve have a small and low m edian dorsal tubere le , som e­
tim es scarcely noticeable until near the  end of the  cirrus ; opposing spine well 
developed and conspicuous. The cirri as a whole are s to u t, s to u te r  than  in the 
o ther species of the  genus, with app rox im ately  subequal segm ents.

The forty-one arm s are 140 mm. lo n g ; the I I B r . series are 4 (3 4-4) : the 
I I IB r  series are 4 (3 + 4 )  ex ternally , 2 in te rn a lly ; the IV Br series when presen t 
are 4 (3 +  4).

F„ is 18 mm. long with from 30 to  32 segm ents which are nearly  twice 
as broad as long in the proximal half, becoming squarish in the  d istal th ird  
and term inall}' twice as long as broad ; a fte r the fourth  or fifth the segm ents 
develop strongly everted and produced distal edges, this character g radually  
dying aw ay in the d istal th ird  ; this eversión is sm ooth and not serrate. These 
proxim al pinnules are very s to u t, b u t also very long, and ta p e r  d ista lly  to a 
flagellate tip  as in II. magnipinna  ; bu t the eversión of the distal ends of the 
segm ents is m uch greater than  in th a t species, and the cirri are much stouter.
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A nother specim en has th e  cirri X X X V , 27-29 ; there  are fifty-one arm s ; only 
one of tlie division series (a I I IB r  series) is 2 ; th e  division scries as in th e  o th er 
are strong ly  convex and well separa ted  : the proxim al pinnules are exactly  as in 
the  o ther, IS mm. to  21 m m . long.

H a b i t a t .— K olnm aduli, M aldives.
D e p t h .— 38 f a t h o m s .

H IM E R O M ET R A  C R A SSIPIN N A .

? Actinom etra robustipinna  1SS1. P. H. C a r p e n t e r ,  Notes from the Leyden 
M useum , vol. , p. 201.

Antedon crassipinna  1890. H a r t l a u b ,  N achr. Ges. G öttingen . Mai 1890, 
p. i s a .— 1891. N ova A cta Acad. G erm an., vol. 58, No. 1, p. 32, pi. i, figs. 
1, 5, lo .

Himerometra crassipinna  1907. A. H. C l a r k ,  Sm iths. .Miscell. Coli. (Q uarterly  
Issue), vol. 50, p a r t 3, p. 35fi.— 1909. Vidensk. Medd. fra  den natu rh ist. 
Forening i K öbenhavn , 1909, p. 155.

H a b i t a t .— A m boina ; Singapore ; P ulan  U bin , S ingapore ; ? Cochin China. 
R e m a r k s .— The type  of Actinom etra robustipinna  preserved a t Leyden 

proves to be a specim en of some species of H im erom etra , an d  is no t an  “  A ctino­
metra ”  a t  all ; in appearance it is exactly  like the specim ens of H. crassipinna  
which I have exam ined from Singapore; the I I IB r  series th ro u g h o u t are 4 (3 + 4 ) ,  
a ra th e r  unusual, though no t a t all an unknow n condition . The proxim al 
pinnules are very large and s to u t, the tip  ending b lu n tly  a f te r  a considerable re­
curve. So far as they  are preserved the segm ents are all b roader th an  long ; the 
distal ends are not thickened or produced, though appearin g  sligh tly  prom inent 
and  a trifle swollen. One P, w ith eighteen segm ents seems to  be com plete. This 
appears to  be the sam e tilin g as H a r t la u b ’s Antedon crassip inna , b u t the  identifi­
cation  cannot be certain  because of the absence of all the  cirri and of the p in ­
nule tips.

H a r tla u b ’s specim en from Cochin China, which 1 exam ined  a t H am burg, 
appears to  belong to a different species, b u t  no m aterial w as available for critical 
com parison.

H IM E R O M ET R A  K R A E P E L IN I.

Antedon kraepelini 1890. H a r t l a u b ,  N achr. Ges. G öttingen , Mai 1890, p. 183.— 
1891. Nova A cta Acad. G erm an., vol. 58, No. I, p. 22, pi. ii, figs. 15, 21. 
H a b i t a t . ' — A kyab, Burm a.

H IM ERO M ETRA  PERSIC A .

Himerometra persica 1 9 0 8 .  A. H .  C l a r k , Bull. Mus. Comp. Zoöl., vol. 5 1 , No. 8 ,  

p. 243.—Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 5 2 ,  p a r t  2, p. 214. 

H a b i t a t .— Philippine Islands ; Persian Gulf.
D e p t h .—L itto ra l, and  down to 2S fathom s.
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H IM ER O M ETR A  sp.

Actinometra robustipinna  18S1. P . H. C a r p e n te r ,  .Votes from  the Leyden 
M useum , vol. 3 , p. 201.

The ty p e  of C arpenter’s Actinometra robustipinna, which was b rough t from  
th e  Moluccas by  H . C. M acklot, proves to be a  specim en of a  typ ical species of 
Himerometra, possibly I I . crassipinna.

Genus CRA SPED O M ETRA .

Craspedometra 1909. A. H. C la r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. 8. 
( A n te d o n  a c u t i c i r r a  P. H . C arpenter, 1882).

CR A SPED O M ETRA  A C U TIC IR R A .

Antedon acu tic irra  18S2. P. H . C a r p e n t e r ,  Jo u rn . L inn. Soc. (Zoöl.), vol. 16, 
p. 509.

Antedon ludovici 1882. P . H. C a r p e n t e r ,  Jo u rn . L inn. Soe. (Zoöl.), vol. 16, 
p. 510.

Antedon australis  1882. P. H . C a r p e n te r ,  Jo u rn . L inn. Soc. (Zoöl.), vol. 16, 
p . 510.

Antedon bipartipinna  1882. P. H. C a r p e n t e r , Jo u rn . L inn. Soc. (Zoöl.), vol. 16, 
p. 512.

Craspedometra acuticirra  1909. A. H. C la r k ,  Proc. Biol. Soc. W ashington, vol. 
2 2 , p. 9.

L o c a l i t i e s .— A ndam an Islands .—One specim en w ith tw entv-tw o arm s 120 
mm. long, and  cirri X , 4 3 + ,  50 mm. long ; all the  I IB r  series are present ; the 
two I I IB r  series are 2, developed in ternally  ; th e  colour is w hitish, th e  a rtic u la ­
tions purp le , th e  a rm s crossed bjT regular b road  deep purp le  bands ; th e  cirri are 
w hite, each segm ent with a saddle of purple v en tra lly , becom ing ru s ty  brow n 
a t  the  tip .

Gregory Island , M ergui Archipelago.— One exam ple w ith  th irty -one a rm s 
120 mm. long ; th e  I IB r  series are all p resen t, 4 (3 +  4) ; the  I I IB r  series are all 
p resen t, developed in ternally , and there is an additional ex ternal one; tw o of 
them  are 4 (3 +  4), the  others being 2 ; the  cirri are X I I I ,  43— 44, 40 mm. long. 
In  co loration  i t  resem bles th e  following.

Yé, B urm a.—One especially fine speeim en w ith  th irty -six  arm s 90 m m . long ; 
the  I IB r  series are all 4 ( 3 + 4 ) , the  I I IB r  series all 2, all present in te rn a lly , and  
six p resen t ex ternally  ; th e  syna rth ria l tubercles are  prom inen t ; the  cirri are X l f , 
4 2 + , 4 3 + ,  and  4 4 + .

In  coloration th is specimen is yellowish w hite, the  pinnules with occasional 
sm all irregu lar blotches of light purple ; the  cirri arc w hite , becom ing ru s ty  
brown a t  the tip , each segm ent w ith  a saddle of dull purplish.
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FlO. s . Ci'(f*l>edn¡uchti acuticirra

(ti) Dor>,ul view  of a typical specimen ; one ray is shown in deta il, and the cirri on about one third 
of the periphery of the centrodorsal.

(b) The proximal pinnules.
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O t h e r  R e c o r d s .— H ong K ong ; S ingapore ; Sydney, New S outh  Wales ; 
A m boina.

C R A SPED O M ETRA  A T ER .

Craspedometra ater 1911. A. H. C l a r k , Froc. U. S. N a t. Mus., vol. 4 0 , p. 21. 
H a b i t a t .— R e d  S e a .

CR A SPED O M ETRA  MADAGASCARENSIS.

Craspedometra madagascarensis 1911. A. H. C l a r k , Proc. U. S. N at. Mus., vol. 
4 0 ,  p. 23.
H a b i t a t .— M adagascar.

CR A SPED O M ETRA  A M BO IN Æ , sp. nov.

Antedon ludovici 18 9 1 . H a r t l a u b ,  N ova A cta Acad. G erm an., vol. 58, No. 1, 
p . 2 9 , p i. 1 , figs. 7 , 8.

D e s c r i p t i o n .— Ccntrodorsal large, slightly  convex, the dorsal pole often 
finely p itted  ; c irrus sockets arranged  in tw o irregu lar rows.

Cirri ab o u t X X V , 35-40, abou t 35 mm. long ; none of the  cirrus segm ents are 
longer th an  b ro ad  ; the  o u te r bear sm all dorsal tubercles, and the term inal some­
tim es p rom inen t spines.

R adia is p lain ly  visible in the angles of the  ca lyx , or en tirely  concealed . 
IBr, en tirely  un ited  la te ra lly ; IB rz sh o rt, p en tag o n a l: I IB r  series usually  
4 ( 3 + 4 ) ,  more rare ly  2 ;  I I IB r  series developed usually  only in terio rly , 2, but. 
4 (3 + 4 )  when following a I IB r  2 series ; sy n a rth ria l tubercles m oderately  devel­
oped ; rays la te ra lly  free, though som etim es very  close together.

S ixteen to  tw enty-tw o long arm s, some of them  arising direct from the IB r 
axillary  ; the  b rachials are only slightly overlapping ; the  bases of the arm s are 
rugose. B rachials sh o rt ; th e  first is sh o rte r th a n  th e  second ; th ird  and  fourth  
(syzygial pair) very  sho rt ; following this there is a series of discoidal brachials, 
and  then  a series of w edge-shaped, the  la tte r  becom ing progressively sho rter, 
and  short oblong a fte r  the m iddle of the arm . Syzygies occur betw een th e  th ird  
and fourth  b rach ials, again som ewhere between the  eleventh  and n ineteenth  
b rachials, and  d istally  a t in tervals of from  seven to  eleven oblique m uscular 
a rticu lations. In  the arm s arising d irec tly  from a IB r  ax illary  the  second 
syzygy is betw een the n in th  and  ten th  brach ials, more rare ly  bet ween the  six­
teen th  and seven teen th  ; the d istal in tersyzygial in terval is usually  seven or 
eigh t oblique m uscular articu la tio n s.

P , or P D 8 mm. or 9 mm. long ; P.z usually  much longer, almost as long as 
P 3, 18 m m .; P + variab le , b u t usually  sm a lle r ; following pinnules decreasing in 
length to  P 7 which is 7 mm. or 8 mm. long ; d ista l pinnules 14 mm. long. Proxi­
m al segm ents of th e  pinuules in the  basal th ird  of the  arm  strongly  carínate  : 
the  enlarged lower pinnules are m oderately  stiffened ; P.z is com posed of ab o u t



120 E c h i n o d e r m a  o f  t h e  I n d i a n  M u s e u m , p a r t  y i i .

twenty sharply carínate segments, none of which are longer than broad. P D 
and Pj are very slender and flagellate after the first few segments.

The colour in spirits is uniform b lack , in dry specimens somewhat reddish 
brown.

H a b i t a t .— A m boina.
D e p t h .— L it to r a l .
R e m a r k s .—The above descrip tion  is tak en  from I la r t la u b ’s account o f  the 

type  specim ens, which were collected  a t  Am boina by Dr. J  Brock ; H artlau b  
referred them  to  C. acu tic irra , b u t  th ey  ev iden tly  represent a new species.

CR A SPED O M ETRA  ANCEPS.

Antedon  sp. 1880. P. H. C a r p e n t e r ,  Q uart. Jo u rn . Geol. Soc. (F eb ruary , 1880, 
p. 41 (footnote).

Antedon anceps  1888. P. H . C a r p e n t e r ,  “  Challenger ”  R eports , vol. 2 6 , Zoo­
logy, p. 254, pi. X X X V ,  figs. 1-3.

Antedon clemens ISSs. P. H . C a r p e n t e r , “  Challenger ”  R eports, vol. 2 6 , Zoo­
logy, p. 229, pi. x xx ix , fig. 5.

C raspedom etra a liena  1909. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 37, p. 31. 

H a b i t a t . —Celebes Sea ; S unda Islan d s : Philippine Islands.
D e p t h .— 1 0 -4 4  fa th o m s .

R e m a r k s .—An exam ination  of the  “ C ha llenger”  m aterial in London has 
shown me th a t  m y Craspedom etra a liena  is m erely a very  large form  of the 
species which C arpenter called an ceps, an d , fu rtherm ore , th a t his clem ens is also 
the sam e th ing  as his anceps. The earlier pinnules of this species som etim es 
have the  curious p roduction  of the d ista l corners of the  segm ents which C arpenter 
described in A m ph im etra  va riip in n a  and  in Olhjom etra serrip in n a .

Genus HETEROM ETRA.

Heterometra 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. 11 
(Antedon qu in d u p licav a  P. H . C a rpen ter, 1K8S).

HETEROM ETRA NEMATODON.

Antedon nematodon 1890. H a r t l a u b , N achr. Ges. G öttingen, Mai 189(1, p. 185.— 
ls ü l .  Nova A cta Acad. G erm an., vol. 5 8 , No. 1, p. 27, pi. i, fig. 9. 

Heterometra nematodon 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 2 2 , p. 11.
H a b i t a t .;—Bowen and Port Molle, Queensland.

D e p t h .— L itto ra l, and  down to  20 fathom s.
R e m a r k s .— A t the British Museum I found, in a large ja r  full of specimens 

of Am phim etra discoidea (labelled Antedon milberti), a  sm all exam ple of th is species 
which had been dredged b}' the  “ A le r t” a t  P o rt Molle in from 12 to 20 fathom s 
of w ater.
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HETEROMETRA REYNAUDII.

Com atula  (A lecto ) reyn au d ii 1846. J .  M ü l l e r ,  M onatsber. d. k. preuss. A kad. d .

W iss., 1846, p. 178.
A ntedon va riip in n a  1904. C h a d w i c k ,  R ep o rt P earl O yster F isheries Ceylon,

p a r t 2, Supp lem en tary  R ep o rt x i, p. 157.
Heterometra reyn au d i 1909. A. H . C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 ,

p. 11.

L o c a l i t i e s . —South of C eylon  (6° 01' N. la t .,  81° 16' E. long.) ; 34 fa th om s .— 
F o u r specim ens, one sm all and two m edium  sized, the cirrus segm ents num ber­
ing 31-36. The fourth  specim en is one of the  m ost in teresting  crinoids I have 
ever seen. The centrodorsal and  division series are  of norm al size an d  shape ; 
one cirrus rem ains, which tapers to a p o in t a t  the  seven teen th  segm ent ; no d o r­
sal spines are developed ; the  nineteen arras are only 17 m m . long, of norm al size 
basally  b u t rap id ly  tapering  to  a po in t beyond which they  are continued  for a 
sho rt distance in a slender soft uncalcified process. The lower pinnules tap e r  
very rapid ly  for the first five or six segm ents, from  th a t  po in t onw ard  being very  
hair-like and  slender w ith little  or no lime in th e ir  com position. Beyond th e  arm  
bases the  p innules are exceedingly slender, w ith never more th an  th e  first or first 
two segm ents of norm al size, and  usually w ith none, usually  w ith  traces of 
calcareous deposits showing segm entation , though often quite  w ithou t any . W ith  
the reduction  of the  calcareous m a tte r  in the pinnules comes a  reduction  in the  
pinnule sockets, the non-calcareous pinnules on the  ou ter p a r t  of the  arm  no t 
being accom panied by  any  m odification in  th e  ou ter edge of the brachials w h a t­
ever. Most of the  arm s of the  specim en have been broken off and  repaired  a t  
the syzygy betw een th e  th ird  and  fou rth  brach ials.

The sh o rt, s to u t, rap id ly  tapering  arm s w hich, as i t  h appens , are  folded 
inw ard over the d isk , are strongly  suggestive of those of the  fossil F lexi- 
bilia Im p in n a ta , a sim ilarity  w hich is greatly  enhanced by the a lm ost com plete 
absence of calcified p innules, and the  en tire  absence of p innule sockets on the 
o u ter p a r t  of th e  arm s. H ad  th is specim en been found fossil i t  w ould p robab ly  
have been referred  to th a t group ; as it is i t  leads one to  suppose th a t  th e  so- 
called Im p in n a ta  m ay no t, a fte r a ll, have been im p innate  as com m only con­
sidered b u t m ay have been supplied  w ith non-calcareous pinnules which were 
never preserved. The Im p in n a ta  all have a  large visceral m ass and  sh o rt a rm s, 
ju s t as in this specim en, an d  i t  is som ew hat p roblem atical how they  m anaged to  
obtain  sufficient food to  m ain tain  their existence ; b u t if, on the  analogy of this 
specim en, we increase th e ir  arm  length by supplying a  hypothetica l non-calcare- 
ons con tinuation  of th e  arm s, and then supply  the  whole s tru c tu re  w ith  soft 
p innules, we oan readily  furnish the  anim als w ith an ad eq u a te  food-collecting 
area.

Mr. F ra n k  Springer is now com pleting his m onograph upon th e  Flexibilia. 
I therefore referred  the  specim en to  him  for study  in connection w ith  his w ork,
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F ig . 9 .— Heterometra reynaudii. 
Lateral view  of a typical specimen.
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w ith a  request th a t  he furnish me w ith som e notes upon it. These notes he was 
kind  enough to p repare, and  they  are inco rpora ted  in th is  repo rt in the form  of 
an appendix . As Mr. Springer is the acknow ledged leader in the study  of the 
fossil crinoids his rem arks upon th is specim en are of peculiar in te rest.

Many m onths ago, when the  U nited  S ta tes  governm en t was p reparing  to 
un d ertak e  a detailed  m arine biological su rvey  of th e  P h ilippine Islands, we in ­
dulged in some speculation as to  w hat m ight be expected  in the  w ay of new' 
crinoids. The discovery of P h ryn ocrin u s , G ephyrocrinus, P tilocrin u s  and  C ala­
m ocrinus am ong the sta lked  form s, and  of the  dozens of com atulids inhab itin g  th e  
n o rth  Pacific, h ad  only recently  been m ade, opening our eyes to  th e  fact th a t  
w hat we d id  n o t know ab o u t th e  recen t crinoids undoub ted ly  far exceeded w h a t 
we did ; an d  I  rem em ber th a t  Mr. Springer rem ark ed  th a t  i t  was n o t im probable 
th a t  the  “  A lb a tro ss” would discover an  im pinnate  form . L ittle  did we suspect 
th a t  we h ad  already  been an tic ip a ted  and  th a t  a crinoid which to  all in ten ts  and 
purposes is im p innate  had been found some years before by a  rival sh ip , the 
“  In v estig a to r . ”

E ast of the T errib les ; 13 fa thom s.— Three specim ens ; two of these have 
each tw enty-five arm s, five I I IB r2  series being presen t, developed in te rn a lly  in 
1, 2, 2, 1 o rd e r; the  th ird  is sm aller w ith only th irtee n  arm s.

P a lk  S tra it,  north-east coast of C eylon .—F o u r specim ens ; one of these has 
tw en ty  arm s ab o u t 110 mm . long and  cirri X X V , 34-40, 25 mm . to  27 m m . long ; 
ano ther has tw enty-one arm s (one I I IB r  series being present) and cirri X X I , 
33-42 ; a th ird  has tw enty-tw o arm s (w ith two I I I B r  series developed in te r­
nally) ; while th e  fourth  has tw en ty  arm s, one I IB r  series being ab sen t, b u t  its  
loss being com pensated  by  the  developm ent of one I I I B r  series w hich, how ever, 
is 4 (3 + 4 )  in stead  of 2 as usual.

Off the G anjam  C oast (M adras  P residen cy), 8 m iles E .S .E . of K a lin g a p a ta m  
L ight-H ouse ; 28-30 fathom s.— One m edium -sized specim en.

G anjam  C o a s t;  24-30 fathom s.—One sm all tw elve-arm ed specim en.

A rrakan  C oast, B u rm a .— Two specim ens, each w ith  tw enty-tw o arm s, two 
I I IB r  series being developed in te rn a lly ; one has 35-42 cirrus segm ents, th e  
o ther 47.

? A rra k a n  CoaM.— One m edium -sized specim en.

In d ia .— One m edium -sized specim en.

? I n d ia .— Six m edium -sized specim ens.

R e m a r k s . — Two of the specim ens from Palk  S tra it  are parasitized by  a sm all 
species of E u lim a , b u t th e  specim ens of i t  are too m uch eroded for definite 
de term ination . E u lim a  has previously been found parasitic  on P tilocrin u s p in ­
natu s  (E . ptilocrin icola) from the  Queen C harlo tte  Islands, off B ritish  Colum bia, 
in  1,588 fathom s ; on C apillaster  m u ltirad ia ta  from  Singapore, litto ra l (E . ca p il­
lastericola) , a n d  on Stenom etra dorsata  from Ja p a n . The first two species w ere 
described by Professor P au l B a rtsch , while the  specim ens of the  th ird  have
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been turned over to Dr. W. H. Dali for s tu d y  in connection w ith  th e  mollusca 
of t h e ‘‘ A lb a tro ss” 190G cruise.

O t h e r  R e c o r d s .—C eylon ; Gulf of M anaar, P am b án  an d  T u tico rin , Ma­
d ras Presidency.

De p t h .— L it to r a l ,  a n d  d o w n  to  7 (?  9) fa th o m s .

H E T E R O M E T R A  S A V IG N II.

Com atula m ultiradia ta  IS 17. A u d o u in ,  in S a v ig n y ,  D escrip tion  de l ’É gyp te , 
É chinoderines, pi. i, figs. 1— (i.

Comatula adeona' 1836, d e  B l a in v i l l e , M anuel d ’A ctinologie, 1834, pi. xxvi, 
figs. 1— 5.

Alecto savignii 1841. J .  M ü l l e r ,  A rchiv fü r N atu rgesch ., 1841, i, p. 144. 
Heterometra savignii 1909. A. H . C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 2 2 , 

p. 11.

Lo c a l it ie s .— K urrachi.— One m edium -sized specim en; th ere  are 26 cirrus 
segm ents, the  d ista l w ith  strong  dorsal spines.

S tra its  of O rm uz, at the entrance to the P ersian  G u lf:  48-49 fa th o m s: m uddy  
bottom .— Seven specim ens ; one has tw elve arm s SO mm. long and  cirri X V I ,
25-28, 15 n in i. long ; one of th e  tw o I IB r  series is 2, th e  o th e r  4 (3-f-4) ; an o th e r  
h as eleven arm s 65 m m . long, th e  cirri being X V , 26-32, 15 nun. long ; th e  single 
I IB r  series is 4 (3 + 4 ) , an o th er has tw elve arm s 75 m m . long th e  cirri being  X X , 
33-34, 20 m m . long ; bo th  division series are on th e  sam e ra y , and bo th  are 
5 (3 + 4 )  ; an o th er has th irteen  arm s 115 mm. long and  cirri X IX , 31-33, 20 mm . 
long ; I IB r  series are developed on th ree  ra y s ; an o th er has ten  arm s 9 0 m m .long  
and cirri X V I, 2 6 + ,  20 mm. long ; ano th er has n ineteen  arm s 90 m m . long and  
cirri X V II, 2 8 -3 3 , 20 mm . to  22 m m . long ; th e  la s t has eighteen  arm s 75 mm . 
long.

O t h e r  R e c o r d s .—R ed Sea ; Gulf of Suez ; Tor ; Ul Shubuk  ; K hor Shinab ; 
Salaka ; M uscat ; K urrach i.

D e p t h .— L itto ra l, and  dow n to  12 fathom s.
R e m a r k s .—Mr. Chadwick erroneously gives th is  species as rang ing  to  

Ceylon.

H E T E R O M E T R A  COMPTA.

Heterometra compta 1909. A. H , Cl a r k , Proc. U. S. N a t. M us., vo l. 3 6 ,  p . 636.

D e s c r ip t io n .—C entrodorsal d iscoidal, the  bare  po lar area f la t, sligh tly  
convex, or slightly  concave, ab o u t 5 m m . in d iam eter ; c irrus sockets arranged 
in a single m ore o r less irregu lar m arginal row.

Cirri X V III -X X 1 11,31 -35, 23 mm. to  25 m m . long ; first segm ent very 'sh o rt, 
the  nex t th ree  n early  tw o an d  one half tim es as b road as long, th e  following 
g radually  increasing  in  leng th  to  the  six th  o r seven th , which is ab o u t as long as 
broad  : next five to  seven segm ents usually  slightly  longer th a n  broad (some­
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tim es squarish ), th e  following g radually  decreasing  in  leng th , th e  term inal fifteen 
or ra th e r  m ore being half again to  tw ice as broad as long ; a t  abou t the fifteenth 
segm ent dorsal tubercles are  developed, a t  first involving only th e  d ista l portion  
of th e  dorsal surface, la te r  arising  in a sligh tly  convex line from  near th e  prox­
im al end , th e  apex being su b te rm inal : these tubercles are narrow , la te ra lly  
occupying on ly  a  sm all po rtion  of th e  m edian  p a r t  of each segm en t, and  are 
sligh tly  rounded  dorsally  ; on th e  las t th ree segm ents th e  tubercles becom e 
som ew hat sh a rp e r, more erec t, and  m ove to  a  m edian  position  ; opposing spine 
sm all (though larger th an  the  tubercle  on th e  p reced ing  segm ent), b lu n t, arising 
from the  en tire  dorsal surface of th e  segm ent, th e  apex  m edian or sub-m edian in 
position , in heigh t equal to  ab o u t one th ird  th e  la te ra l d iam ete r of th e  pen ­
u ltim ate  segm ent ; term inal claw som ew hat longer th a n  th e  p enu ltim ate  segm ent, 
ra th e r  s to u t and  strong ly  curved.

Ends of th e  basal rays an d  rad ia is concealed ; IB r, very  sh o rt an d  b an d  
like ; IBr.2 sh o rt, a lm ost tr ia n g u la r, two and  one half tim es as broad as long ; 
I IB r  4 (3-f-4), in  apposition  la tera lly , though  n o t la te ra lly  fla ttened  ; [ IB rL en­
tire ly  un ited  in te rio rly  ; I I IB r  2, rare ly  4 (3 + 4 )  : IV B r 2, b n t rare ly  p resen t.

S ix teen  to  tw enty-five arm s 110 mm. long ; f irs t two b rach ials w edge-shaped, 
th ree  tim es as broad as long ex terio rly , th e  first in terio rly  un ited  ; follow ing four 
or five b rachials oblong, ab o u t four tim es as broad  as long, th en  g radually  
becoming w edge-shaped, a lm ost tr ian g u la r, ab o u t th ree  tim es as broad as long, 
and less oblique and  som ew hat longer on th e  ou ter po rtion  of the  arm s. The 
dorsal portion  of th e  arm s is perfectly  sm ooth. Syzygies occur betw een the 
th ird  and fou rth  b rach ia ls, again betw een th e  th irtee n th  and fo u rteen th  to  
tw en tie th  and  tw en ty -first (usually  in the  v icin ity  of th e  fifteenth) and  d ista lly  
a t  in tervals of seven to  eleven (m ost com m only e ight or nine) oblique m uscular 
articu la tions.

P D 7-5 mm. long, m oderately  s to u t basally  b u t tapering  ra th e r  rap id ly  in th e  
proxim al half and  becom ing slender d ista lly , w ith tw enty-five segm ents, a t  first 
tw ice as b road as long, becom ing squarish  a fte r  th e  ten th  ; th e  first four seg­
m ents are strong ly  carín a te , th is carina tion  decreasing from th is p o in t onw ard 
and d isappearing  a fte r the  m iddle of th e  pinnule ; P , 13 mm. long, sligh tly  
s to u te r th a n  P d basa lly , tapering  g radually  and  becom ing slender in its  d ista l 
th ird , w ith tw enty-six  segm ents, a t  first twice as broad as long, becoming squar­
ish a fte r  th e  n in th  and  som ew hat longer th an  broad in  the  term ina l p o rtion  ; 
the first seven or eight segm ents are ra th e r  s trong ly  carínate  and  in add ition  
have a  low sharp  ridge runn ing  along the ir ex terio r surface a t  the  base of th e  
carína te  processes ; P 4 sim ilar to  P , and  of the  sam e leng th , b u t th e  low ridge 
ju s t described m ay be traced  to ab o u t the tw elfth  segm ent ; P3 9 mm. long w ith 
n ineteen segm ents, sim ilar to  th e  tw o preceding p innules, b u t sligh tly  less 
s to u t ;  P+ sm all, 6 rnui. long, tapering  rap id ly  in the  proxim al half and  becom ­
ing very  slender d ista lly , w ith sixteen segm ents, which a t  first are twice as b road 
as long, becom ing squarish  a b o u t  th e  n in th , and longer th an  broad d istally  ; th e
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F ig . io .— Heterometra compta

(а) Lateral view of a typical specimen
(б) The proximal pinnules.
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first six segm ents are carína te  like those of th e  preceding p innules ; P 6 sim ilar, 
5'5 mm. or 5 m m . long ; P„ and th e  following p innules 6 mm. long w ith sev en ­
teen segm ents, a t  first tw ice as broad  as long, becom ing squa rish  ab o u t th e  eigh th  
and twice as long as broad te rm ina lly  ; th e  p innu les are ab o u t as s to u t basally  
as the  tw o preceding, tapering  rap id ly  in th e  prox im al half an d  becom ing very 
slender d istally  ; th e  carina tion  of th e  p roxim al segm ents is s lig h tly  m arked  on 
th e  first four ; th is carin a tio n  la te r  becom es re s tr ic ted  to  th e  second and  th ird  
segm ent only , and  d isappears en tirely  in the  ou ter ha lf of th e  arm .

The colour in sp irits is v io let, da rk er a t  th e  a r ticu la tio n s ; th e  centro- 
dorsal and  th e  cirri are b rig h t yellow ; som etim es th e  anim ai is en tirely  a light 
yellow brow n.

L o c a l i t y . —P edro Shoal (off the west coast of India).— Nine specimens. 

HETEROM ETRA A FFIN IS.

Antedon affinis  1890. H a r t l a u b ,  N achr. Ges. G öttingen , Mai 1890, p . 184.— 
1891. N ova A cta A cad. G erm an., vol. 5 8 , No. 1, p. 25, pi. v , figs. 18. 24. 

Heterom etra affinis 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 ,
p. 11.

H a b it a t .— A m boina.

HETEROM ETRA BROCKII.

Antedon brockii 1890. H a r t l a u b ,  N achr. Gee. G ö ttingen , Mai 1890, p . 183.— 
1891. N ova A cta  Acad. G erm an ., vol. 5 8 , No. 1, p. 23, p i. i, figs. 12, 13 : 
pi. ii, fig. 17.

H eterom etra brockii 1909. A. H. C l a r k ,  P roc. Biol. Soc. W ashington, vol. 2 2 ,  
p. 11.
H a b it a t .— A m boina.

HETEROMETRA M ARTENSI.

A ntedon m arten si 1890. H a r t l a u b ,  N achr. Ges. G öttingen , Mai 1890, p. 182.—  
1891. N ova A cta  Acad. G erm an ., vol. 5 8 , No. 1, p. 21, pi. i, figs. 3, 0. 

Heterometra m arten si 1909. A. H. C l a r k ,  Vidensk. Medd. fra den n a tu rh is t. 
Forening i K ö b en h av n , 1909, p. 164.

H ab  it a t .— Si ngapore.

HETEROMETRA JO UBINI.

Heterometra jo u b in i 1911. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 4 0 , p. 25.

H ABiT a t .— Z anzibar.

HETEROMETRA G RAVIERI.

Heterometra g ravieri 1911. A. H. C l a r k ,  Proc. U .S .  N at. Mus., vol. 40 , 
p. 25.

H a b it a t .—Z anzibar.
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H E T E R O M E T R A  A SPER A .

Heterometra aspera 1909. A. H. Cl a r k , V idensk. Medd. fra  den n a tu rh is t .
F oren ing  i K öben h av n , 1909, p. 162.

H a b it a t .— Singapore.

H E TE R O M ET R A  SIN G U LA R IS .

Heterometra singularis  1909. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 3 6 ,
p. 638.

D e s c r ip t io n .— Centrodorsal discoidal, the bare polar area fla t, P 5  nun. in 
d iam ete r; cirrus sockets arranged in a single crow ded, more or less irregu lar 
m arginal row.

Cirri X V II, 21-25, 12 mm. long ; first segm ent sh o rt, second ab o u t tw ice as 
broad as long, th ird  som ew hat longer, fou rth  ab o u t as long as b road , n ex t two 
sligh tly  longer than  broad , th e  follow ing g rad u a lly  decreasing in leng th , the 
term inal fifteen being one th ird  or one half again  as broad  as long ; a t  the 
seventh  snb te rm inal dorsal spines begin to  develop which soon becom e long and 
p rom inen t; opposing spine large and  long, m uch larger th a n  th e  spines on the 
preceding segm ents, tr ia n g u la r, th e  apex te rm in a l, arising  from  the  whole surface 
of the p enu ltim ate  segm ent and ab o u t equal to the  d iam eter of th a t  segm ent in 
he ig h t; term inal claw nearly  tw ice as long as the  p enu ltim ate  segm ent, slender, 
a b ru p tly  curved p roxim ally , becom ing nearly  s tra ig h t d istally .

Disk w ith a  few calcareous granules in the  anal area , especially  on th e  anal 
tube .

R adiais sh o rt, oblong, the  dorsal surface with num erous p ro m in en t rounded  
tu b erc les; IB r, sh o rt, oblong, sligh tly  over four tim es as b road  a s long , in close 
la te ra l apposition  ; IBr., b road ly  pen tagonal, alm ost t r ia n g u la r , tw ice as broad 
as long, the  la teral edges sho rter th a n  those of th e  IB r ,;  I I B r  4 (3 -(- 4) ; seg­
m ents up  to and  including the  second brachial ex terio rly  and fo u rth  in te rio rly , as 
well as the  first two segm ents of th e  first th ree p innules, in close apposition  and 
sharp ly  fla tten ed , the la te ra l edges som ew hat produced .

E leven arm s 40 mm . long : first tw o brachials snb eq u a l, w edge-shaped, 
ab o u t tw ice as b road as the  ex terio r leng th , the  first in terio rly  u n ited  ; th ird  and 
fourth  (syzygial pair) slightly  longer in terio rly  th an  ex te rio rly , nearly  th ree  
tim es as broad as the in terio r length ; nex t four b rach ia ls oblong, nearly  four 
tim es as broad  as long, then  becom ing alm ost tr ia n g u la r, abou t three tim es as 
broad as long, then  gradually  lengthening (though rem aining alm ost triangu la r) 
to ab o u t tw ice as broad as long , and a t  a poin t som ew hat beyond the proxim al 
th ird  ra th e r  quickly becom ing w edge-shaped, alm ost oblong, ab o u t tw o and  one 
half tim es as broad as long. From  ab o u t the  n in th  onw ard th e  b rachials have 
p rom inen t distal ends, though they  do no t overlap  the  bases of the succeeding 
segm ents. Syzygies occur between the  th ird  and fo u rth , n in th  and  te n th , and



A . H . C L A R K : TH E CR IN O ID S OF TH E IN D IA N  OCEAN. 129

fifteen th  and  six teen th  brachials (the second som etim es o m itted ), and d ista lly  a t 
in tervals of from  seven to  ten  oblique m uscular articu lations.

P d 4‘5 m m . long, m oderately  s to u t basally , b u t tap erin g  rap id ly  in the  proxi­
mal half and  slender d ista lly , w ith tw en ty  segm ents, a t  first ab o u t tw ice as 
broad as long , becoming squarish  a fter th e  eigh th  ; th e  second to  the seventh  seg­
m ents are  ra th e r  strong ly  carínate  ; P , sim ilar, very  sligh tly  longer and  s to u te r  ;

F ig .  i I .— Heterometra singularis.
L a te ra l  view  of th e  type.

P* 6 m m . long , considerably  s to u te r an d  stiffer th an  th e  preceding and  ra th e r  
m ore s tro n g ly  carínate  basally , w ith ab o u t tw en ty  segm ents, th e  first seven 
(except for th e  carínate  process) squarish , the rem ainder slightly  longer th a n  
broad  becom ing ab o u t half again as long as broad d istally  ; the  ridge in th e  dis­
ta l half of th e  outer side is b u t little  m arked ; Pg 3 mm . long, m uch sm aller than  
any  of the  p receding, w ith  abou t tw elve segm ents, a t  first b road , becom ing 
squarish  ab o u t the  fifth , an d  nearly  tw ice as long as broad d ista lly  ; the  second-
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fifth segm ents are  carína te  ; following p innules sim ilar and  ab o u t the sam e 
len g th , the  segm ents becom ing g radually  longer and  the basal carina tion  g radu ­
ally  less: the d ista l p innules are 5 m m . long. On the arm s arising  from  a TBr 
a x illa ry  P P U 2, and 3 are  usually  as described for PD, P u and  P2, and P 4 is 
m uch sm aller, as described for P 3 ; b u t occasionally P 2 is enlarged and  sim ilar 
to P 3, as described, in stea d  of being sm all like P ,.

The colour in sp irits  is yellow ish w hite , the  prox im al th ird  of the  pinnules 
purple.

L o c a l i t y .—Southern part of Malacca S tra it.— One specim en.
O t h e r  R e c o r d .— Singapore.
R e m a r k s .— The specim en from  Singapore w hich I described from  the  collec­

tion of the Copenhagen M useum has tw elve arm s 85 ram. long and  cirri X V ,
26-31 15 m m . to  18 mm. long.

HETEROM ETRA BENG ALENSIS.

Antedon bengalensis 1890. H a r t l a u b , N achr. Ges. G ö ttingen , Mai 1890, p. 182.— 
1891. I N ova A cta Acad. G erm an ., vol. 5 8 , No. 1, p. 19, pi. i, fig. 2 ;  pi. ii, 
fig. 16.

Antedon anceps 1904. C h a d w i c k , R e p o rt Pearl O yster F isheries C eylon, p a rt 
2, S upp lem en ta ry  R e p o rt x i, p . 157.

Heterometra bengalensis 1909. A. H . C l a r k , Proc. Biol. Soc. W ashington, vol. 
2 2 ,  p. 11.

L o c a l i t i e s .—South of Ceylon (6° 8 '5 ' N . la t .,8 1 °  2 3 'E . long .); 32 fathoms. 
—Two specim ens, agreeing well w ith H a r tla u b ’s original descrip tion  ; one has 
the c irri X III , 24-28, th e  o th e r, w ith  tw elve a rm s , has the  cirri X II, 21-27.

A ndam an Islands.— Two specim ens, sim ilar to  th e  p receding ; one has four­
teen arm s and 28 cirrus segm ents, the  o ther fifteen arm s and  22 or 23 cirrus 
segm ents.

O t h e r  R e c o r d s .— B ay of B en g a l; C ey lon ; Philippine Islands ; Q ueensland; 
H olothuria Bank.

D e p t h .— L it to r a l ,  a n d  d o w n  t o  24 fa th o m s .

HETEROMETRA QUINDUPLICAVA.

Antedon  sp . (“ from  S ta tion  212” ) 1880. P . H. C a r p e n t e r , Q uart. Jo u rn . Geol.
Soc. (F eb ruary ), 1880, pp . 42, 43.

Antedon quinduplicava  1888. P. H . C a r p e n t e r , “ C h a llen g e r”  R ep o rts , vol.
2 6 , Zoology, p. 262, pi. iv , figs. 1 a-d ; pi. x lv ii, figs. 4, 5.

Heterometra quinduplicava  1909. A. H . C l a r k , Proc. Biol. Soc. W ashington, 
vol. 2 2 , p. IL
H a b i t a t . — Philipp ine Is lands; S ingapore.
D e p t h .— L it to r a l ,  a n d  d o w n  to  20 fa th o m s .
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Family STEPHANOMETRIDÆ.
Stephanometrinœ  1909.  A. H .  C l a r k ,  Proc. Biol. Soc. W ashington, v o l .  2 2 ,  

p .  1 7 6 .

F ig . 12.— Heterom etra bengalensis. 
L a te ra l view  of a ty p ica l specim en.

Genus OXYMETRA.

Oxymetra 1909. A. H. Clark, Proc. Biol. Soc. W ashington, vol. 2 2 ,  p. 13 (Ante­
don erinacea Hartlaub, 1890).
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O X Y M ETR A  ER IN A C EA .

Oxymetra erinacea 1890. H a r t l a u b , N achr. Ges. G ö ttin g en , Mai 1890, p. 177.— 
1891. N ova A cta Acad. G erm an ., vol. 5 8 , No. 1, p . 52, pi. iii, fig. 29. 
H a b it a t .— C ebu, Philippines.

Genus STE PH A N O M ET R A .

Stephanometra 1909. A. H. Cl a r k , Proc. Biol. Soc. W ash ing ton , vol. 2 2 ,  p . 9 
(Antedon monacantha H a rtla u b , 1890).

STEPHANOxMETRA ECHINUS.

Himerometra echinus 1908. A. H. Cl a r k , S m iths. Miscell. Coli. (Q uarte rly  Issue), 
vol. 52 , p a r t  2, p. 218.

Stephanometra echinus 1909. A. H. Cl a r k , Proc. Biol. Soc. W ash ing ton , vol. 
2 2 , p. 10.

H a b it a t .— Philippine Islands.
D e p t h .— 21 fa th o m s .

STE PH A N O M ET R A  OXYACANTHA.

Antedon oxyacantha  1S90. H a r t l a u b ,  N achr. Ges. G öttingen , Mai 1890, p. 
17S.— 1891. N ova A cta Acad. G erm an., vol. 5 8 ,  No. 1, p. 55, pi.  iii, figs. 
3 5 ,  3 7 .

Stephanometra oxyacantha  1909. A. H. C l a r k , Proc. Biol. Soc. W ash ing ton , 
vol. 2 2 , p. 10.

H a b it a t .— A m boina ; Solomon Islands.

STEPH A N O M ETR A  S P IN IP IN N A .

Antedon sp in ip inna  1 8 9 0 . H a r t l a u b , N achr. Ges. G öttingen , Mai 1 8 9 0 , p .  1 7 9 .

— 1891. N ova Acta Acad. G erm an., vol. 5 8 , No. 1, p . 61, pi. iv , figs. 42, 44. 
Stephanometra sp in ip inna  1909. A. H. C l a r k , Proc. Biol. Soc. W ash ing ton , vol 

2 2 , p. 10.

H a b it a t .— A m b o in a .

STEPHANOxMETRA SPICATA.

Antedon spicata  1 8 8 1 . I1. H. C a r p e n t e r ,  N otes from  th e  L eyden M useum , vol.
3 , p. 1 9 0 .

Stephanometra spicata 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,
p. 10.

H a b i t a t .— B a n d a  Sea; Ugi, Solomon Islands.
R e m a r k s .— The type  a t L eyden has th e  cirri X X I II ,  22-25, ra th e r  slender,
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resem bling those of sueli species as S . monacantha ; the  longest segm ent is ab o u t 
tw ice as long as its  m edian d iam eter ; th e  longer p roxim al segm ents are some­
w hat constric ted  cen trally  ; the I I IB r  series are ex ternally  developed ; the  
v en tro la te ra l tubercles on the elem ents of the  division series are well developed 
and th ick . P2 is the  largest, w ith  16, 16, 17 segm ents; P 3 is sim ilar, b u t n o t 
qu ite  so long ; P+ is much sho rter th an  P 3, stiff, w ith  eleven or tw elve segm ents ; 
P 6 is slightly  shorter than  P 4 and  is like th e  succeeding p innules instead  of being 
stiff like the preceding, though it  m ay be a trifle stiffer th a n  its  successors.

I t  is q u ite  probable th a t  th is is in re a lity  the  sam e as the succeeding species, 
as th e  only tangible  difference is th e  g rea ter num ber of segm ents in th e  enlarged 
lower pinnules. So far as has been observed, how ever, th is is a co n stan t charac­
te r , an d , as exac tly  th e  same difference serves to d istinguish  S . indica  from  S . 
monacantha , i t  m ay be found alw ays to  hold good.

STEPHANOM ETRA TUBERCULATA.

A ntedon  tuberculata  1888. P. H . C a r p e n t e r ,  “ C hallenger”  R e p o rts , vol. 2 6 ,
Zoology, p . 232, pi. x lv , figs. 2, 3.

A ntedon  ? apicata 1894. B e l l ,  P . Z. S ., 1894, p . 396.
Stephanometra tuberculata 1909. A. H . C l a r k ,  P roc . Biol. Soc. W ashington, vol.

2 2 , p . 10.

H a b it a t .— Singapore; P u lau  U bin , S ingapore; Macclesfield B a n k ; Cocos 
Islan d  ; L ifu , L o y a lty  Islands ; ? F iji.

D e p t h .— L itto ra l, and  down to 35 fathom s.
R e m a r k s .—In  the  type  of th is species, p reserved in the  B ritish  M useum , 

P, is slender an d  flexible, very  slender d is ta lly  ; P 2 is large and spine-like ; P g is 
spine-like, like P 2, bu t sh o rte r ; P4 is sm all an d  weak an d  very  sh o rt, b u t some­
w hat stiffened. P 2 has tw elve segm ents, and is nearly  half again  as long 
as P 3.

STEPHANOMETRA CORONATA.

Stephanometra coronata 1909. A. H. C l a r k , Proc. U. S. N at. M us., vol. 3 6 ,
p. 639.

D e s c r i p t i o n . — Cirri X X II-X X II1 , 25-30, 22 mm. long, resem bling those of 
S . tenuipinna  ; the  longest segm ents are ab o u t one th ird  longer th an  broad ; the  
n in th , te n th , o r eleventh is a  w ell-m arked transition  segm ent.

R adia is pro jecting  slightly  beyond th e  edge of the  centrodorsal ; IB r, oblong, 
sh o rt, abou t th ree  and  one half or four tim es as broad as long, not in la tera l ap ­
position , w ith a rounded ven tro la tera l process in  th e  proxim al half ; IB r2 b roadly  
pentagonal, tw ice as broad as long, the  la teral edges abou t half as long as those 
of the  I B r , , produced in to  a rounded prom inen t v en tro la tera l process ; syn a rth - 
ria l tubercles ra th e r  p ro m in en t; IIB r series, I I IB r  series, and I VI5 r series (when 
present) 2 ; elem ents of th e  division series and  first brachials w ith p rom inen t 
rounded ven tro la te ra l processes.
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T h irty -th ree  or th irty -fo u r arras 120 rara. long, in general resem bling  those 
of S . tenuipinna.

F ig . 13.— Stephanometra coronata.

(а) Lateral view  of the type.
(б) T he  p ro x im al p innules.

P t 14 rara, long, s to u t, stiff, and spine-like, w ith  fourteen  segm ents, the first 
two som ew hat b roader th an  long, the th ird  to  the  fifth squarish , the rem ainder
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becom ing gradually  elongated  and  twice as long as b road d ista lly  ; P P  2 and  3 ex­
ac tly  like P, ; P 4 10 mm. long w ith ten segm ents, resem bling the  preced ing ; P 6 
7 mm. long, spine-like as th e  preceding b u t som ew hat more slender, w ith eight 
segm ents; following pinnules decreasing g radually  in leng th , P , being 5 mm . 
long w ith e ight segm ents ; subsequen t p innules rem aining  of sim ilar length b u t 
decreasing in stiffness and increasing in th e  num ber of segm ents, P l3 being 5 
m ín. long w ith  tw elve segm ents, th e  th ird  sq u a rish , th e  d is ta l tw ice as long as 
b road , only stiffened p ro x im a lly ; d ista l p innules slender, 9 m m . long.

The colour in sp irits  is light yellow ish brow n.
L o c a l i t y . — “  In d ia . ” —Two specim ens.
O t h e r  R e c o r d .— Philipp ine Islands.
D e p t h  .— L itto ra l.

STEPHANOMETRA T E N U IPIN N A .

A ntedon ten u ip in n a  1890. H a r t l a t t b ,  N achr. Ges. G öttingen , Mai 1890, p. 178. 
— 1891. Nova Acta Acad. German., vol. 5 8 , No. 1, p. 54, pi. iii, figs. 28, 
30, 34.

Stephanometra tenu ip inna  1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 
2 2 , p. 10.

L o c a l i t y . — Off Colombo Light House, C eylon ;  26J fathoms.— A single 
specimen w ith  tw enty-one arm s 50 mm. long, agreeing well w ith  H a rtla u b ’s origi­
nal descrip tion  and  w ith a specim en a t hand  from Singapore belonging to  the  
Copenhagen M useum. P , has tw elve segm ents.

Ot h e r  R e c o r d s .— Singapore ; M atupi, New B rita in  ; Philippine Islands. 
D e p t h .— L itto ra l, an d  down to  26£ fathom s.

STEPHANOM ETRA MARGINATA.

A ntedon  m arginata  1888. P. H . C a r p e n t e r ,  “ Challenger ”  R eports , vol. 26, 
Zoology, p. 230, pi. xi.

Stephan om etra  m arginata  1909. A. H. C l a r k ,  Vidensk. Medd. fra den natu rh ist. 
F orening i K öbenhavn , 1909, p. 169.

H a b i t a t . — Philippine Islands ; Ceylon; Singapore; ? Suez.
D e p t h .— L itto ra l, and  down to  18 (? 30) fathom s.
R e m a r k s .-—P 3, th o u g h  n o t e sp ec ia lly  e n la rg ed  a n d  a b o u t  th e  len g th  of th e  

succeed in g  p in n u le s , is m ore of th e  c h a ra c te r  of P.2 a n d  is so m ew h a t s to u te r  th a n
th o se  succeed in g  ; i t  is flage lla te  d is ta lly . P.2 is s tro n g ly  re c u rv e d  an d  n o t e re c t
as  i t  is in  S . monacantha.

STEPHANOMETRA INDICA.

Comatula indica  1876. S m ith ,  Ann. and  Mag. N at. H ist. (4), vol. 17, p. 406.— 
1879. Phil. T rans. Roy. Soc. vol. 168, p. 564, pi. 51, figs. 3, 3a-b.
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A n te d o n  'palmata (part) 188S. B e l l ,  P. Z. S., 1888, pp . 384, 387.— 1894. 
T h u r s t o n ,  M adras G overnm ent Museum B u lle tin , N o. 1, p. 28; No. 2, 
p. 114.— 1909. B e l l ,  T rans. L inn. Soe. (Zool.), (2), vol. 13, p a r t 1, p. 20. 

A ctinom etra  m aculata  (part) 1902. B e l l ,  in G a r d i n e r ,  F a u n a  and  G eography 
of th e  M aldive and  Laccadive A rchipelagoes, vol. 1, p a r t 3, p. 225. 

S teph an om etra  in d ica  1909. A. H . C l a r k ,  Proc. Biol. Soe. W ashington, vol. 2 2 ,
p . 1 0.
H a b i t a t . — Madagascar; Seychelles; Rodriguez; north reef, Farquhar Atoll ; 

Mublas, Maldives ; Male, M aldives; Hulule, Male, M aldives; Muhlos, M aldives: 
Ceylon ; Tuticorin, Madras.

D e p t h .— L itto ra l, and  dow n to  34 ( ? 40) fathom s.

STEPH A N O M ETR A  M O NACANTHA.

Antedon protectus 1S74. L ü t k e n ,  C at. Mus. G odeffr., vol. 5, p. 190 (nomen 
nudum) (p art) .— 1879. L ü t k e n ,  in C a r p e n t e r ,  T rans. L inn. Soc.(Zoöl.) (2), 
vol. 2 ,  p. 19.

Antedon palmata (p art)  1S88. B e l l ,  P. Z. S., 1888, pp. 384, 387.— 1894. T h u r s ­
t o n ,  M adras G overnm ent M useum B ulletin , No. 1, p, 28; No. 2, p . 11. 

Antedon m ilitaris  H a r t l a u b ,  MS.
A ntedon  sp ica ta  B r i t .  M us., MS.
Antedon monacantha  1890. H a r t l a u b ,  N achr. Ges. G ö ttingen , Mai 1890, p. 

179.—1891. Nova A cta Acad. G erm an., vol. 58, No. 1, p. 59, pi. iii, figs.
33, 38.

A ntedon flavomaculata  1894. B e l l ,  P. Z. S., 1894, p. 400.
H im erom etra acuta 1890. A. H. C l a r k ,  Bull. Mus. Comp. Zoöl., vol. 51, No. 8, 

p . 242.
Stephanom etra monacantha. 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, 

vol. 2 2 , p. lo .— Vidensk. Medd. fra  den n a tu rh is t. Forening i K öbenhavn , 
1909, p. 168.

L o c a l i t i e s . — Of) north-eastern Ceylon  (8° 51' 30" N. la t ., 81° 11' 52" E . 
long); 28 fathom s.— T hree sm all specim ens ; one has th irtee n  arm s 70 mm. long, 
and  P,2 10 mm. long w ith fifteen or sixteen segm ents ; ano ther is sim ilar, with 
sixteen arm s ; th e  th ird  has tw enty  arm s 50 mm. long, P 2 having fourteen  or 
fifteen segm ents.

A ndam an Isla n d s.— One specimen w ith nineteen arm s 70 m m . long : P 2 has 
eleven or tw elve segm ents.

P o r t  B l a i r ,  A ndam ans .— One specim en w ith th irty  arm s 90 mm. long ; P 2 is 

12 m m . long w ith tw elve o r th irteen  segm ents.
Ot h e r  R e c o r d s .—Torres S tra its  ; New Caledonia ; F iji ; Tonga Islands ; 

M ortlock  Island , Carolines ; P h ilippine Islands; Macelesfield B a n k ; S ingapore ; 
T u ticorin , M adras P residency; N icobar Is la n d s ; H ulule, M ale, M aldives; Male, 
Maldives.
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F ig . 14.— Stephanometra monacantha. 
Lateral view  of a typical specimen.
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D e p t h .— L it t o r a l ,  a n d  d ow n  to  21 fa th o m s .
R e m a r k s .— An exam ination  of th e  ty p e  of B ell’s Antedon flavomaculata 

shows th a t  it is exactly  th e  sam e th ing  as H a rtla n b ’s Antedon monacantha  des­
cribed four years previously.

F am ily  PONTIOMETRIDAE.
Pontiomctrida  190ft. A. H . C l a r k ,  Proc. Biol. »Soc. W ashington, vol. 22, p. 175.

Genus PO N TIO M ETR A .

Pontiometra  1907. A. H . C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 5 0 , 
p. 351 (Antedon andersoni P. H. C arpen ter, 1SS9).

PO N TIO M ETR A  A N D E R SO N I.

Antedon polypus 1S79. L ü t k e n ,  Cat. Mus. Godeffr., vol. 7 (nomen nudum). 
Antedon sp. 18S7. B e l l ,  P . Z. S., 1887, p. 140.
Antedon andersoni 1S8S. B e l l ,  P . Z. S., 1S8S, p. 387 (footnote) (nometi nudum ). 

— 1889. P . H . C a r p e n t e r ,  Jo u rn . L inn. Soc. (Zoöl.), vol. 21, p. 300, pi. 26, 
figs. 1 -5 ; pi. 27, fig. 8.— 1891. H a r t l a u b ,  N ova A cta  Acad. G erm an., 
vol. 5 8 , N o. 1, p . 7S.

Pontiometra andersoni 1907. A. H . C l a r k , S m iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 0 , p a r t  3, p. 354.— 1909. Vidensk. Medd. fra  den n a tu rh ist. 
Forening i K öbenhavn , 1909, p. 105.

L o c a l it y .—P adaw , M  erg u i Archipelago .— One broken specim en w ith abou t 
eighty-five arm s.

O t h e r  R e c o r d s .— K ing Island , M ergui A rch ip e lag o ; A ndam an is lan d s ; 
Am boina ; Pelew  Islands ; S ingapore ; Sulu : Cebu ; Philipp ine Islands ; New 
Caledonia.

D e p t h .— L itto ra l, and  down to 24 fathom s.

PO N T IO M ET R A  IN S PE R A T U S .

Pontiometra insperatus 1909. A. H . Cl a r k , P roc. U. >S. N a t. M us., vol. 3 6 , 
p . 397.

H a b i t a t .— P hilippine Islands.
De p t h .—-23 fathom s.

Genus E PIM E T R A .

Epimetra. 1911. A. H. C l a r k ,  P roc. U. S. N at. M us., vol. 3 9 , p. 542 (Epim etra 
nym pha sp. n o r.) .

E PIM E T R A  N Y M PH A .

Epimetra nym pha  1911. A. H . Cl a r k , Proc. U. S. N at. M us., vol. 3 9 , p. 542. 

H a b it a t .— Philippine Islands.
D e p t h .— 5S fa th o m s.
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F am ily  MARIAMETRIDÆ.
Mariametrince 1909. A. H . C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , p. 176.

G enus SEL EN EM ET R A .

Selenemetra 1911. A. H . C la r k ,  Proc. U. S. N at. Mus., vol. 3 9 , p, 541 (Ante­
don finschii H a rtla u b , 1890).

S E L E N E M E T R A  F IN S C H II.

Antedon finschii 1S90. H a r t l a t j b ,  N achr, Ges. G öttingen, Mai 1S90, p. 176. 
— 1891. N ova A cta  A cad. G erm an., vol. 5 8 , No. 1, p. 47, pi. iii, fig. 32. 

H a b i t a t . —New B ritain .

S E L E N E M E T R A  A RA NEA.

Dichrometra aranea 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 76.

D e s c r i p t i o n .— This species is nearest to  S . finschii from  New B rita in  ; it 
differs from  th a t  form  in hav ing  fewer cirrus segm ents (53-66), and  in having  
P 3 nearly  or q u ite  as long as P4l while th e  segm ents in th e  d is ta l p o rtio n  of the  
proxim al p innules are  m uch elongated  in stead  of subequal, sligh tly  longer th an  
broad , as in finschii. The lower pinnules are com parative ly  slender, b n t slightly  
stiffened; P 2 is about as s to u t as P x, and  2 mm . longer.

The colour in sp irits is ligh t brow nish yellow.
L o c a l i t y .— West of the Andam ans  (S° 51' 30" N, la t.,  81° 11' 52" E . long.) ; 

28 fathom s . — One specim en.

S E L E N E M E T R A  G R A C IL IP E S .

Himerometra gracilipes 1908. A. H . C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 2 , p a r t  2, p. 219.

H a b it a t .— Philippine islands.
D e p t h .— 28 fa th o m s .

SE L E N E M E T R A  V IR ID IS .

Selenemetra viridis 1911. A. H. C la r k ,  Proc. U. S. N at. M us., vol. 3 9 , p. 541. 
H a b i t a t . — Philippine Islands.

D e p t h .— 4 2  fa th o m s .

Genus MARIAMETRA.

M ariametra  1909 A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. 144. 
(Himerometra subcarinata A. H . C lark, 1908).
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P/G. 15.—Selenemetra aram 
la te r a l view of the type.
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M A RIA M ETR A  M A R G A R IT IFE R A .

M ariametra margaritifera 1909. A. H. C lark, Proc. Biol. Soc. W ashington, vol. 
2 2 , p . 145.

D e s c r i p t i o n . —Centrodorsal ra th e r  sm all, d iscoidal.
Cirri X X I , 30-34, 15 mm. long, the ou te r segm ents w ith  long dorsal spines.

F ig . i 6 .— M ariam etra  margaritifera , 
Lateral view of the type.

Disk th ickly  s tudded  with sm all calcareous p lates along the  am bu lacra  and 
on the  anal tu b e , with scattering  p lates in the  in teram bulacra l areas ; no (dating 
afte r the  last ax illary .

R adiais sh o rt, abou t six tim es as b road as long, g en tly  convex p rox im alis 
and  correspondingly concave d istally  ; 1 Br, sh o rt, oblong, som ew hat over four 
tim es as broad as long, in la teral apposition and slightly  flattened ; IB r , sho rt,
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alm ost or quite  tr ian g u la r, tw o and  one half or three tim es as broad as long, in 
apposition  la te ra lly ; I IB r  2 ; rad iais and  portion  of oentrodorsal above the proxi­
m al row of cirrus sockets even ly  and th ick ly  covered w ith  high small tubereles 
resem bling those on the  dorsal pole of the cen trodorsa l, th is tubercu lar modifica­
tion  of the  dorsal surface of the  segm ents ex tending d ista lly  in the  in terrad ia l 
angles, occupying the latera! th ird  of the  IB r, and the lB r¿ and  of th e  I IB r  
series, thence dim inishing in w idth and d isappearing  on th e  second brachial ; 
inner edges of th e  IIB r series sim ilarly  modified ; IB r series w ith a low and  nar­
row , bu t p rom inent, tubercu la r keel or row of tubercles ; th is is m uch less 
m arked  or absen t a ltogether on the I IB r  series and first tw o brachials, though 
som etim es traceab le  to the lowest of th e  tria n g u la r  b rach ia ls : IB r and  IIB r 
series and proxim al oblong brachials w ith  p rom in en tly  ev erted  d e n ta te  p roxim al 
an d  d ista l en d s ; as the  brach ials becom e w edge-shaped an d  tr ia n g u la r  th e  
everted  d en ta te  ends becom e gradually  low er, transfo rm ing  in to  a ra th e r  prom i­
nen t finely spinous overlap  w hich slow ly dies aw ay distally .

E ighteen  arm s (in the ty p e ) ap p aren tly  30 mm. to  35 m m . long, the propor­
tions of th e  b rach ia ls being approx im ate ly  as in M . subcarinata.

Pj 4 m m . long, m oderately  s to u t basally  bu t tapering  ra th e r  rap id ly  in the 
proxim al half and  slender d ista lly , w ith  tw elve segm ents, th e  first three squarish , 
th e  following increasing in length  and  becom ing three or four tim es as long as 
broad d ista lly  ; B, 6 mm. long, slender, b u t s to u te r  th a n  P, an d  som ew hat stif­
fened, w ith ab o u t six teen  segm ents, a t first sq u a rish , b u t  becom ing th ree  o r four 
tim es as long as broad  d ista lly  ; P . sim ilar to  P , and  ab o u t th e  sam e size ; follow­
ing p innules 3 mm. long, sm all and  w eak ; d istal p innules de lica te , 5 mm. long.

The colour in sp irits  is w hite, th e  division series and arm s with a. narrow- 
m edian dorsal line of deep purple.

L o c a l i t y .— Tico miles off Great IJVsi Torres Island .— One broken specimen.

M A RIA M ETR A  VICARIA.

Antedon vicariu 1S94. B e l l ,  P. Z. S ., 1S94, p. 400.
Antedon Í  variispina  1S94. B e l l ,  P. Z. S ., 1S94, p . 396.

D e s c r i p t i o n .—Cirri XXI11 ; 29-31 (usually  29), slender, 20 m m . long: long 
sharp dorsal spines are developed from  th e  n in th  or te n th  segm ent onw ard ; the 
longest cirrus segm ent ( ju s t before the developm ent of the  spines) is ab o u t twice 
as long as broad.

The disk is covered w ith sm all calcareous plates.
The tw enty-four arm s are 60 mm. long. W hen 11 IB r series are developed 

they  are alw ays ex ternal ; the  o rn am en ta tio n  resem bles th a t  seen in Mariametra■ 
subcarinata , and  occupies exactly  the  same areas, b u t i t  is m uch more prom inen t 
and  more irregular ; instead  of having  a finely tubercn la ted  surface the  sides of 
the rays are converted  in to  a sort of spongv-looking m ass, causing th e  edges of 
the segm ents to  appear den ticu la te  : the m edian keel on th e  division series and 
brachials is much higher th a n  in M . subcarinata.
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The arm s and  division series bear a narrow  m edian  deep purple line. 
H a b i t a t .— Macclesfield B ank  
D e p t h .— 30-50 fathom s.
R e m a r k s . — hi the original descrip tion  th is species was referred to C arpen­

te r ’s “  Spinifera group ”  and  com pared with Ptilometra macronema, w ith which 
it has no t the rem otest relation.

A nother specim en of the sam e species (labelled “  Antedon variispina  ” ) tak en  
a t  50 fathom s on the  Macclesfield B ank  lias the  cirri X X T II, 33-36, 23 mm. long ; 
th e  cirrus segm ents are p roportionate ly  no t q u ite  so long as in the  preceding (the  
type) ; dorsal spines are developed from  th e  ten th  segm ent onw ard  ; one c irru s is 
regenerating  in th e  distal portion .

The o rnam en ta tion  is essentially  the sam e as in the  ty p e , bu t th e  tubercu lous 
s tru c tu re  is represen ted  by fine spines on th e  sides of the  division series ; these  
sho rt fine th ick ly-set spines cover th e  radiais and  a small p a r t  of th e  proxim al 
edge of th e  IB r ,, and then  extend  up  in te rrad  ¡ally. This la tera l o rnam en ta tion  
ex tends som ew hat dorsalw ard  a t  th e  a rticu la tio n s , running up th e  b o rders of 
th e  segm ents, and m ay narrow ly bridge over th e  division series a t  the  synar- 
tliry . This condition  is slightly  more developed th an  in the o ther specim en. As 
in the type th e  division series and  lower b rach ials are sharply  fla tten ed  la te ra lly  ; 
the  deep purple m edian line is th e  same in each, as is also the  m edian carina- 
tion .

M A RIA M ETR A  SUBCARINATA.

Himerometra subcarinata 1908. A. H. C l a r k , Proc. U . S. N at. Mus., vol. 3 4 . 
p . 237.

M ariametra subcarinata  1909 . A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 
2 2 , p. 1 45—Vidensk. Medd. fra  den n a tu rh is t. Forening i K öbenhavn , 
1 9 0 9 ,  p .  171.
H a b i t a t . — Form osa (Taiw an) to  sou thern  Ja p a n .
D e p t h .— 22-59 f a t h o m s .

G enus DICHROMETRA.

Dichrometra 1909. A. M. C l a r k , Proc. Biol Soc. W ashington, vol. 2 2 , p. 12 
( A le c to  f l a g e l l a t a  J .  M üller, 1841).

D ICHROM ETRA PR O TEC TU S.

Comatula (Alecto) palmata (part) 1849. f. M ü l l e r , A bhandl. d. k . prcuss. A kad. d. 
W iss., 1847, p. 261.

Comatula dividua  1862. D u j a r d i n  a n d  H u p é , Hist n a t .  des zo o p h y te s . É ch ino- 
d e rm es, p . 20S (nomen nudum).

Comatula polyactinis 1862. D u j a r d i n  and Huei':, H ist. nat.. des zoophytes. 
É ch inoderm es, p. 2<)S (nomen nudum).
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Antedon protectus 1874. L ü t k e n , C at. Mus. Gode ffr., vol. 5 , p. 190 (nomen 
m idnm ).— ls7 9 , in P. H. C a r p e n t e r , T rans. L inn. Soc. (Zool.) (2), vol. 2, 
p. 19.

A ntedon brevicuneata 1881. P. H .  C a r p e n t e r , N otes from t h e  Leyden Museum, 
vol. 3 , p. 187.— 1891. H a r t l a u b , N ova Acta Acad. German., vol. 58 , 
No. 1, p. 08, pi. 3, fig. 31 ; pi. 4, fig. 39.

Antedon protecta 1881. P . H . C a r p e n t e r ,  N otes from  th e  L eyden M useum , vol. 
3 ,  p. 192.— 1SS8. P. H. C a r p e n t e r , “ C h a llen g e r” R ep o rts , vol. 2 6 ,  
Zoology, p. 225.— 1890. H a r t l a u b , N achr. Ges. G ö ttin g en , Mai 1890, 
p. ISO.

Antedon a q u ipinna  1882. P. H . C a r p e n t e r , Journ. Linn. Soc. (Zoöl.), vol. 1 6 , 
p . 504. •

Antedon im parip inna  1SS2. P. H . C a r p e n t e r , Jou rn . Linn. Soe. (Zoöl.) vol. 16, 
p. 505— 1891. H a r t l a u b , Nova A cta Aead. G erm an., vol. 5 8 , No. 1, p. 03. 

Antedon conjungens 1888. P. H . C a r p e n t e r ,  “ C h a llen g e r”  R eports, vol. 26 , 
Zoology, p. 233, pi. x lv , fig. 1.

Antedon palmata (part)  1S8S. B e l l , P. Z. S., 1888, pp. 384, 387,— 1894. T h u r s ­

t o n , Madras Government Museum Bulletin, No. 1, p. 28 ; N o. 2, p . 114. 
Antedon indica 1889. B e l l , W illey 's Zoologica] R esu lts, vol. 2 , p. 133.
Antedon amboinensis 1890. H a r t l a u b , N achr. Ges. G ö ttin g en , Mai 1890, 

p. 181.
Antedon okelli 1904. C h a d w i c k , R eport Ceylon Pearl O yster F isheries , p a r t 2, 

Supp lem en tary  R e p o rt x i, p. 155, p i., figs. 3-5.
Dichrometra protectus 1909. A. H. C l a r k , Proc. Biol. Soc. W ash ing ton , vol. 2 2 ,  

p. 13.— Vidensk. Medd. fra den n a tn rh is t. Forening i K öben h av n , 1909, 
p. 172.

L o c a l i t i e s .—Colombo Breakwater, Ceylon.— Fourteen  specim ens.
Port B la ir, A ndam an Islands.—One fine speeim en w ith  fo rty  a rm s; the 

p roxim al p innules are m uch larger and  s to u te r  th a n  usual.
A ndam an Islands.—Twelve specim ens, m ost of them  w ith th ir ty , a  few with 

fo rty , arm s. This series exh ib its g rea t variation  in th e  size of th e  proxim al 
p innules ; so m uch difference is there betw een th e  tw o ex trem es th a t ,  were it 
no t for the  in tergrades, th ey  would certain ly  be considered as represen ting  differ­
en t species. A ra th e r  large speeim en w ith th ir ty  a im s 90 mm . long represents 
the  condition  in which the  eirri and lower p innules are rem arkab ly  sm all and 
w eak, th e  la t te r  especially being unusually  slender, w ith very  little  difference 
betw een those on th e  ou tside and  on th e  inside of the  ray s, so th a t  i t  m ight 
a lm ost be taken for a specim en of D. tenera. A forty-arm ed exam ple, on the  
o th er han d , has rem arkab ly  large and  s to u t lower pinnules w ith th e  difference 
betw een those  on th e  inside and  the  ou tside of th e  arm s excep tionally  pro­
nounced. Most of the  specim ens are q u ite  typ ica l and  agree w ith a very  large 
series a t  hand  from Singapore, the  P h ilippine Islands, and  o th er places in the  
E ast Indies.
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Fig . 17.— Dichrometra protectus.
L a te r a l  v ie w  o f a  s p e c im e n  w ith  w ell s e p a r a te d  ra y s .
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FlG. 18.—Dichrometra protectus.
L a te r a l  v ie w  o f  a  sp e c im e n  w i th  c lo se ly  a p p r e s s e d  r a y s .
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? In d ia .— F ive sm all and m edium -sized specim ens.
O t h e r  R e c o r d s .— F iji ;  Z am boanga; C ebu; P h ilipp ine  Is lan d s ; O v a lan : 

M ortlock Is lan d , Carolines ; New C aledonia; J a v a ;  Joh o re  S tra it , P u lau  U bin  : 
Bougainville Is la n d ; New G uinea; Salaw atti ; N am -Zit Is la n d ; A m boina; Tonga ; 
B lanche B ay , New B rita in ; Poulo C ondor, Cochin China ; Hong K o n g ; Singa­
p o re ; B a tjan  ; A ndam an I s la n d s ; R am esv aram , Gulf of M anaar ; C eylon; Red 
S ea ; Suez B a y ; Suakim  H arbour.

D e p t h .— L itto ra l, and  down to  12 (? 3(5) fathom s.
R e m a r k s .—-An exam ination  of th e  ty p e  of C a rp e n te r’s Antedon brevicu­

neata , p reserved  a t  L ey d en , of th e  ty p e  of his Antedon aequipinna preserved a t 
H am burg , an d  of the  type  of his Antedon conjungens, preserved in th e  B ritish  
M useum , shows th a t  th ey  are iden tical w ith  L ü tk e n ’s Antedon protectus. Chad­
w ick’s Antedon okelli was founded  on sm all specim ens of th is species.

The specim en of Comatula palmata  recorded by Müller from  Zam boanga, which 
was collected b y  M. H om bron  on the  fam ous exped ition  of the  “  A stro labe,” is in 
rea lity  an exam ple of this species, as I d iscovered  upon exam ining it a t  th e  Paris 
Museum.

D IC H R O M ETR A  L A E V IC IR R A .

Antedon laevicirra 1881. P . H . C a r p e n t e r , N otes from  th e  Leyden M useum ,
vol. 3 , p . 189.

H a b i t a t .— Aru Islands.
R e m a r k s .— In  the type  a t  L eyden th e  cirri a re  X X II , 24, 24, 25, 28 ; there  

arc th irty -seven  arm s ; the  rays and  d iv ision  series are en tirely  free la te ra lly , 
though close together ; th e  dorsal pole of the  cen trodorsal is flat and  ra th e r  
b road . The e ig h th -e lev en th  cirrus segm ents are v ery  sligh tly  longer th an  broad ; 
the  last ten to  tw elve are ra th e r  sharp ly  ca rín a te , in dorsal view show ing a 
do rsoven tra llv  elongate tubercle. The proxim al p innules resem ble those of the 
slender p innu led  form  of D . protectus ; th e  second and th ird  segm ents of the 
lower p innules are sligh tly  carínate . The p innu les on th e  ou ter side of the 
ou ter arm s of each d istich ium  are , as in D. protectus, considerab ly  larger th an  
those on the  inner side, an d  on th e  inner arm s. T he division series of th is 
species resem ble those of D. protectus ; in fac t th e  whole anim al is so m uch like 
the  slender pinnuled form  of D. protectus th a t  i t  would no t be surprising if th e j’ 
should tu rn  o u t to  be in rea lity  th e  sam e th ing .

D ICH R O M ETR A  SIM ILIS .

Antedon sim ilis  1888. P . H . C a r p e n t e r , “ Challenger ”  R eports, vol. 2 6 , Zoology,
p. 235, p i. x lv ii, figs. 1-3.

L o c a l i t y .—-Near K a n d av u , F iji.
D e p t h .—  ?

R e m a r k s .— There is very  little  difference betw een th is  species and D. pro­
tectus, and I am  inclined to  believe th a t  th ey  will tu rn  ou t to  be identical. Bell’s
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Antedon moorei (p. 287) is a p p a re n tly  th e  sam e th ing  as th is , b u t  is a  young  speci­
m en ; th e  spines on th e  cirrus segm ents are  a trifle more conspicuous, a n d  th e  
an im al is all around  more slender, as would be expected . In  th e  ty p e  of sim ilis  
th e  cirrus segm ents are  never q u ite  so long as b ro ad , th e  earlie r being longer 
th an  broad in moorei, p robab ly  due to  th e  undeveloped cond ition  of th e  la tte r .

D IC H R O M ETR A  T E N E R A .

Antedon tener 1877. L ü t k e n , C at. Mus. G odeffr., vol. 5 , p . 100 (nomen nudum ). 
Antedon tenera 1890. H a r t l a u b , N achr. Ges. G ö ttingen , Mai 1890, p. ISO.—  

IsO I. N ova A cta Acad. G erm an., vol. 5 8 , No. 1, p. 6(1.
A ntedon articulata B r i t . M u s . ,  MS.
Dichrometra tenera 1009. A. H . C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,  

p. 13.

H a b i t a t .— B ow en, P o rt D enison, and P o rt E ssing ton , Q ueensland ; no rth  of 
(.'ape H illsboro’ ; T h u rsd ay  I s la n d ; T orres S tra it  ; Sam oa: M arshall Islands.

D IC H R O M ETR A  PALM ATA.

% Caput M cdnsœ  Cinereum  1733. L i n c k , De Stellis M arinis, p. 57, pi. 21, No. 33. 
Comatula leucomelas 1833. L e u c k a r t , Z eitsehr. fü r organ. P hysik , vol 3 . H eft 

4, pp. 387, 390 (nomen nudum ).
Alecto palmata  1841. J .  M ü l l e r , A rchiv fü r N atu rgesch ., iS 11, i, p. 144. 
Comatula scita  1862. D u j a r d i n  and  H upé, H ist. n a t. des zoophytes. Échino- 

derm es, p. 2()8 (nomen nudum ).
Comatula palmata  1869. v o n  M a r t e n s , in v o n  d e r  D e c k e n , Meise in Ost-Africa 

vol. 3 , p . 129.
Antedon lepida  1890. H a r t l a u b , N achr Ges. G ö ttingen , Mai 1 S0(), p. 176. 
Antedon palmata  1891. H a r t l a u b , N ova Acta Acad. G erm an., vol. 5 8 , No. 1, 

p . 49, pi. 3, fig. 27.
Dichrometra palmata  1909. A. H. C l a r k , Proc. Biol. Soe. W ashington, vol 22  

p . 13.
L o c a l i t i e s .— Cicada , B aluchistan .— One sm all speeim en.
S  nod Island  (12° N . la t.,  981ù E, long.).— One very  sm all speeim en w ith  a 

m inute parasitic Eulim a  on the  ven tra l side of one of the  arm s.
? Celebes.— One specim en.

O t h e r  R e c o r d s .— t " I n d ia ” ; Red S ea; D jeddah ; coral reef of Misharif 
Is lan d ; between tide m arks a t  Suez; M useat; C eylon; J a v a ;  Singapore ; Bou­
gainville Is la n d ; Tonga.

R e m a r k s .— T he exam ples listed above agree well w ith an exam ple collected 
by  th e  G erm an steam er “  Gazelle ”  a t  B ougainville Island (north-w est of th e  
Solomons) an d  identified by the la te  P . H. C arpenter. T hey  were com pared 
d irectly  w ith Professor Miiller’s types, which are in the Berlin M useum.
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D ICH R O M ETR A  K L U N Z IN G E R I.

Antedon klnnzin/je-ri 1899. H a r t l a u b , Nachr. Ges. G öttingen, Mai 1 890 , p .  175.

— 1891. N ova A cta Acad. G erm an., vol. 5 8 , No. 1, p . 46, pi. 2, figs. 22, 25. 

Dichrometra h inn,zingeri 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 
2 2 , p. 13.

H a b it a t .— Koseir, Red S ea , Ras-el-Millan, Red Sea.

D ICH R O M ETR A  D O D E R L E IN I.

Antedon doderleini 1900. d e  L o r i o l , Rev. Suisse Zool., vol. 8 ,  p . 93, p i. i x ,  

fig. 2, a-i.

H a b it a t .— K agosh im a, Ja p a n .
D e p t h .— ?

DICHROMETRA STYL I PER.

Antedon ■stylifer 1907. A. H . C l a r k ,  Proc. U. S. N at. Mus., vol. 3 3 , p. 149. 

H a b i t a t . —South-w estern J a p a n .
D e p t h .— 84 fa th o m s .

D ICH RO M ETR A  D ELICA TISSIM A .

Antedon delicatissima  1907. A. H. C l a r k , Proc. U. S. N at. Mus., vol. 3 2 , p. 149. 

H a b it a t .— South-w estern Ja p an .
D e p t h .— 84 f a th o m s .

D IC H R O M E TR A  S U B T IL IS .

Antedon subtilis 1895. H a r t l a u b ,  Bull. Mus. Comp. Zoöl., vol. 2 7 , No. 4, 
p. 144.

Dichrometra subtilis 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p . 13.

H a b it a t . G aspard S tra it , between B anka and Billiton.

I ) IC H RO M ETR A H E L 1 AST E R .

Himerometra helianthus 1907. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 50 , ]). 356.

Himerometra heliaster 1908. A. H. C l a r k ,  Bull. Mus. Comp. Zoöl., vol. 5 1 ,  

N o. 8, p. 242.

Dichrometra, heliaster I'.lo y . A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,  
p 13.
H a b i t a t .— M arshall Islands.
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D IC H R O M E TR A  OCCULTA.

Antedon occulta 18SS. 1’. H. Ca r p e n t e r , “ C hallenger”  R eports, vol. 26 ,
Zoology, p. 236, pi. x lvii, figs. 1, 2 ; pi. x lix, figs. 3, 4.

Dichrometra occulta 1909. A. H. C l a r k , P roc. Biol. Soc. W ashington, vol. 22 , 
p. 13.

H a b it a t .—  ? F iji.

D IC H R O M ETR A  GYGES.

Antedon gyges 1884. B e l l , Rep. Zoöl. Coll. H.M.S. “ A le r t ,” p. 160 , pi. xii, 
fig s . B, B a-b.

Dichrometra gyges 1909 . A . H. C l a r k , Proc. Biol. Soc. W ashington , v o l. 22 , 
p. 13.

H a b i t a t .— T h u rsd ay  Island.
D e p t h .— 3-4 f a th o m s .

D IC H R O M ETR A  REG 1N Æ .

AtUedon reginœ  18S4. B e l l , Rep. Zool. Coli. H .M .S. “  A le r t ,” p. 160, pi. x i i ,  

f ig s . A , A a.
Dichrometra reginœ 1909. A. H. Cl a r k , P roc. Biol. Soc. W ashington , vol. 22 , 

p . 13.

H a b it a t ,— P o rt Molle, Q ueensland.
D e p t h .— 1 2 -2 o  f a th o m s .

D IC H RO M ETRA  REG A LIS.

A ntedon regalis 1SSS. P. H. C a r p e n t e r , “ C h a llen g e r” R eports , vol. 2 6 , Zoö- 
logy, p. 237, pi. xlvi.

Dichtomelra regalis 1909. A H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 22 , 
p. 13.

H a b i t a t .— T onga Islands.

D IC H R O M E TR A  G R A N D IS.

Himerometra grandis 1 90N. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 21 ,
p. 222.

Dichrometra grandis 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 22 , 
p . 13.

H a b it a t .— K orean (Clio Sen) S tra its .
D e p t h .— 40 f a th o m s .

D I CHROM ETH A  FLA G ELLA TA .

Alecto flagellata 1841. J .  M ü l l e r , A rchiv fü r N turgesch., 1841, i ,p .  145.
Alecto elongata. 1841. J .  M ü l l e r , A r c h iv  fü r N a tu r g e s c h . ,  1841, i ,  p. 146.
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Antedon pulcher L ü t k e n , MS.— 1891. H a r t l a u b , N ova A cta A cad. G erm an, 
vol. , No. 1, p. 73.

Dichrometra flagellata 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington , vol. 2 2  
p. 13.

H a b it a t .— New G u in ea ; A m boina; S in g ap o re ; P u lan  U bin , S in g ap o re ; 
Pelew Islands ; ? M adagascar ; ? Z anzibar.

R e m a r k s .—In  th e  type of Alecto flagellata, preserved a t  L eyden , th e  dorsal 
pole of the  centrodorsal is concave ; th e  cirrus spines a re  very  small tubercles ; 
the cirrus segm ents num ber 21, 25, 28 and 30.

There are  th irty -n ine  arm s, the ex tra  I I IB r  series being ex ternal. The divi­
sion series and  first six or e ight brachials are in close apposition  and  are sharp ly  
fla ttened  la te ra lly .

P , is very sm all an d  short ; P.2 is large, over twice as long as P ,, of th e  sam e 
ch arac te r  as P2 in D. protectus ; the  com ponent segm ents are slightly  longer than  
b ro a d ; P 3 is sligh tly  longer and larger th a n  P 4; P 4 is ab o u t the  size of P 2; P 6 is 
som ew hat sm aller th a n  P 4; th e  following p innules are sm all and  weak. The en­
larged lower pinnules are strongly  curved ou tw ard  and  backw ard  ; th ey  s ta n d  
ou t very p rom inen tly  th rough  the ir large size, th e  m iddle and ou ter p innules 
being especially short. The cen trodorsal is ra th e r  large. The cirri num ber X L .

The ty p e  of Alecto elongata, also a t  Leyden, has ab o u t tw en ty  very  long and 
slender arm s; th e  cirri are X X IV , 25; there  are six  I IB r  series and four I I IB r  2
(external) series. The longest cirrus segm ents are  ab o u t one th ird  longer th an
broad ; th e  n in th  or ten th  and following bear sm all b u t p rom inent dorsal spines. 
The syn a rth ria l tubercles are slightly  p rom inen t, and the basal portion  of the  
arm s is rugose as in D . protectus. The rays and  division series are n o t in la teral 
co n tac t, though  th ey  have to lerab ly  s tra ig h t sides. The IB r, are  entirely  united  
la tera lly , b u t the  axillaries are free. There are no la tera l processes as seen in 
Stephanometra. P., has from  tw en ty  to tw enty-tw o segm ents ; P, is sm all and 
weak'; P 2 is nearly  twice as long as P ,, and  P 3 is still longer. P 4 is nearly  as
long and large as P3, in term ed ia te  betw een P.2 and  P.. ; P 6 is m uch sh o rte r; the
following p innules are sm all and  weak.

The proxim al pinnules as a whole resemble those of D. flagellata, b u t are  
slightly  less stiffened and more flexible, and  more flagellate d ista lly—a t any  ra te  
than  in large specim ens of flagellata like th e  type. There is no essential difference 
betw een th e  ty p e  specim ens of flagellata and  elongata th a t  cannot be perfectly  
well accounted  for by  the  difference in size of the tw o anim als, and  the  two 
appear undoub ted ly  to  represent the  same species.

D IC H R O M ETR A  BIMACULATA.

Antedon bimaculata, 1881. P. H . Ca r p e n t e r , N otes from  th e  Leyden M useum , 
vol. 3 , p. 186.
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Dichrometra bimaculata 1909. A. H. C l a r k ,  Proc. Biol. Soc. Washington, vol. 22, 
p. 13. 
H a b i t a t . —Amboina. 

DICHROMETRA ARTICULATA.

('ornatula (Alecto) articulata 1849. J .  Mü l l e r , A bhandl. d. k. preuss. A kad. d. 
W iss., 1847, p. 203.

Comatula pohjactinis (p a r t)  1802. D u j a r d in  a n d  H u n i ,  H ist. n a t. des zoophytes.
É chinoderm es, p. 208 (nomen nudum).

Dichrometra articulata 1 9 0 9 . A. H. C l a r k ,  Proc. Biol. Soc. Washington, vol. 22, 
p .  13.

H a b it a t .— M oluccas; P o rt Molle, Q ueensland.
D e p t h .— L itto ra l, and down to  20 fathom s.
R e m a r k s  — The cirri of the ty p e , which is in the Paris M useum , are XVII, 

32, 33, 34, 30, 34 m m . long ; dorsal spines are developed from  th e  eleventh or
th irtee n th  segm ent onw ard ; these are ra th e r  sh o rt, though p ro m in e n t; the
longest cirrus segm ents are ab o u t one th ird  longer th an  broad.

T here are th irty -e igh t arm s 105 mm. long, tw o 1 lIB r  series being m issing ; 
the  division series resem ble those of Selenemetra finschii, and are in elose lateral 
con tac t by the ir  ra th e r  b roadly  extended  la te ra l edges. The rad iais are barely 
visible.

The proxim al pinnules are rem arkab le for th e ir  g rea t leng th , though they  
are very slender and flagellate, like P , in Pontiometra andersoni.

P, is very delicate , b u t  long, and flagellate d is ta lly  ; P2 is half again as long 
as P, and  p roportionate ly  s to u te r basally  ; i t  is nearly  as long as P ; P g is the  
longest p innu le on th e  arm , 21 m m . long, b u t n o t g rea tly  longer th an  P2; it  has 
tw enty-six  segm ents, which become squarish  on the th ird  an d  then gradually  
elongate, being nearly  or qu ite  twice as long as broad d ista lly . P+ is ab o u t as 
long as P , , or slightly  longer, and  ab o u t as s to u t b asa lly ; P 6 is not m uch more 
than  one half as long as P.„ and is much weaker ; P„ is sm aller th an  P6 ; the
following p innules are like P+, and are very  short.

DICHROMETRA sp.

Dichrometra sp. 1911. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 4 0 , p. 27. 

H a b i t a t . —M adagascar ; Zanzibar.
D e p th .— L i t t o r a l ,  a n d  d o w n  to  3 0  m e te r s .

DICHROMETRA sp.

Dichrometra sp. 1911. A. H . C l a r k ,  Proc. U. S. N at. M us., vol. 4 0 , p. 27. 
H a b i t a t .— Zanzibar.
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Fam ily COLOBOMETRIDAE.

Colobometridiv 1909. A. H . C l a r k , Proc. U. S. N at. Mus., vol. 3 6 , p. 640. 
Vidensk. Merlei, fra den n a tn rh ist. Forening i K öbenhavn , 1909, p. 174.

Genus CENOMETRA.

Cenometra 1909. A. H . C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. s  

(Himerometra unicornis A. H. Clark, 190S).

CENOMETRA UNICORNIS.

Himerometra unicornis 1908. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 2 , p a r t 2, p. 216.

Cenometra unicornis 1909. A. H. C l a r k , Proc. P>iol. Soc. W ashington, vol. 2 2 , 
p . S.

H a b i t a t .— Philippine Islands.
D e p t h .— 12-29 fathom s.

CENOM ETRA D ELICATA.

Cenometra delicata 1909. A. H. C l a r k , Proc. U S. N at. Alus., vol. 36 , p. 39s. 

H a b i t a t .— P h i l i p p i n e  Islands.
D e p t h .—  1S-23 fathom s.

CEN O M ETRA  A BB O TTI.

Antedon abbotti 1907. A H . C l a r k , Proc. U. S. N at. Alus., vol. 3 3 , p. 14S. 

Cenometra abbotti 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 8.

H a b i t a t .— China Sea.

CENOM ETRA B ELLA .

Antedon bella 189o . H a r t l a u b , N achr. Ges. G öttingen , Alai 1890 , p . 174 .—  l s f t l .

N ova A cta A cad. G erm an., vol. 5 8 , No. 1, p 43, pi. 2, figs. 23, 26.
Cenometra bella 1909. A. H. C l a r k , Proc. Biol. Soc. AVashington, vol. 2 2 , p. 8.

H a b i t a t .—N oordw achter E iland (N orth W atcher Island), Gnlf of Tonkin ; 
Philippine Islands.

D e p t h .—L itto ra l, and down to  30 fathom s.

CENOMETRA BRUNNEA.

Antedon bella var. brunnea 1891. H a r t l a u b , Nova Acta Acad. G erm an., vol. 5 8 ,  

No. 1 , p. 44.

Cenometra brunnea 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,
p . 8.
H a b i t a t .— A m b o in a .
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CENOM ETRA IN SU ET A .

Cenometra insueta  100». A. lí. C l a r k , Proc. Biol. Soc. W ashington, vol. 22 , 
p. 140.

D e s c r i p t i o n .— W ith the  arm  and  p innule s tru c tu re  of th e  follow ing, and  the 
sam e slenderness of build , th is form  has the paired dorsal tubercles of the cirri 
s itu a ted  w ith the ir  apices m uch fu rth e r  a p a r t ,  ab o u t two th ird s  of the transverse 
d iam eter of the dorsal surface of th e  segm ents instead  of less th a n  one half.

L o c a l i t y . — A rrakan Coast, Burm a.— One specim en witli tw en ty -e igh t a rm s, 
bad ly  broken.

C EN O M ETRA  H ER D M A N I.

Antedon bella 19U4. C h a d w i c k , in H e r d m a n , R ep o rt Ceylon Pearl O yster 
F isheries, S upp lem en tary  R e p o rt x i, p. 155.

Antedon bella v a r . brunnea  1904 . C h a d w ic k ,  T . c . ,  p. 155.

Cenometra, herdmani 1909. A. H. C l a r k , P roc. Biol. Soc. W ash ing ton , vol. 2 2 , 
p. 145.
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F ig . 19.— Cenometra insueta.

(a) L a te ra l view  of a c irrus.
(b) D orsal view  of a c irrus.

D e s c r i p t i o n .—This species resem bles C. unicornis in general appearance, 
b u t is more slender, especially the  cirri. I t  m ay a t once be d istingu ished  from 
all the  o th er species of the  genus by  th e  paired  dorsal tubercles on the  cirrus 
segm ents w hich are small and situa ted  very  close toge th er, and  by  the  shortness 
and com parative slenderness of P 2, which is very sligh tly , when a t  a ll, longer th an  
P, ; P , also has com paratively  few segm ents, these num bering  less th an  tw enty .

The colour in sp irits is flesh colour, the  cirri and  P , dull straw  yellow , w ith a 
greyish wash on the  disk which extends m ore or less over the division series; o r, 
deep purple evenly s tudded  with sm all round  black spo ts , th e  cirri yellow-brown ; 
o r, flesh colour w ith purple bands on th e  arm s.

L o c a l i t i e s .— Ganjam, Coast, M adras Presideve1/ (Type L ocality ); 12 fathoms. 
— F o u r specim ens.

Ganjam Coast ; 24-30 fathoms.— One specim en.
O t h e r  R e c o r d .— C ey lo n .

D e p t h .— 7 J - 1 1 | (? 36) fa th o m s.
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F ig . 20 .— Cenometra herdmani. 
L a te ra l view  of th e  type.
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CEN O M ETRA  CORNUTA.

Antedon  sp. "  near m acronema” 1894. B e l l ,  P. Z. S ., 1894, p . 394.
Cenometra cornuta 1911. A. H. C l a r k ,  Memoirs of th e  A ustralian  M useum . 

H a b i t a t . —Adele Island , N o rth  A ustra lia  ; north-w estern  A ustralia .

CEN O M ETRA  E M E N D A T R IX .

Antedon emendatrix 1892. B e l l ,  Ann. and Mag. N at. H ist. (6), vol. 9 ,  p. 428 
pi. xviii.

Cenometra emendatrix 1909. A. H. C l a r k , Proc. Biol. Soc. W ash ing ton , vol. 22 , 
p. S.— 1911. Proc. U .S . N at. M us., vol. 4 0 ,  p. 28.

Antedon spicata?/ 1919. B e l l , T rans. L inn. Soc. (Zoöl.) (2), vol. 1 3 , p a r t  1,
p. 20.

cl
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F ig . 21 .— Cenometra herdmani.

(a) L a te ra l view  of a  cirrus.
(b) Dorsal view  of a c irrus.

H a b i t a t . — .M auritius; Seychelles.
D e p t h .— L itto ra l, and  down to  39 fathom s.

Cenus CYLLOM ETRA.

Cyllometra 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarte rly  Issue), vol. 50 , 
pa rt 3, p. 356 (Antedon m anca P. H . C arpen ter, 18SS).

CYLLOM ETRA MANCA.

Antedon  sp. 1881. P. II. Ca r p e n t e r , Bull. Mus. Comp. Zoöl., vol. 9 , No. 4, p. 5. 

Antedon manca 1888. P. 41. CHr p e n t e r , “ C hallenger” R ep o rts , vol. 2 6 , Zoö- 
logy, p. 226, pi. x liv , figs. 2, 3.

Cyllometra manca 1907. A. 41. Cl a r k , S m iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 5 0 , p a rt 3, p. 357.

H a b i t a t .— Ki and  Philippine Islands.
D e p t h .— so-14o fa th o m s .
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CYLLOM ETRA S O L U T A .

Cyllometra soluta 1909. A. H. Cl a r k , Proc. Biol. Soc. W ash ington , vol. 22, 
p. 14fi.

D e s c r i p t i o n .— C entrodorsal th in  discoidal, th e  bare po la r a rea  2 m ín. in 
d iam eter.

F ig . 22 .— Cyllom etra soluta.
L a te ra l  view  of th e  ty p e .

Cirri X V I, 21-2S, 11 mm. to  12 nini, long, the  fou rth  o r fifth and following 
segm ents subequal, abou t as long as b ro ad ; th ird  o r fou rth  and  following seg­
m ents w ith produced d istal ends, which soon transform  into prom inent paired 
dorsal spines, becom ing single m edian dorsal spines on the  term inal five or six.

R a y  and arm  stru c tu re  as in C. manca and  C. albo pur ¡run a.
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F ourteen  to  eighteen arm s 55 m m . long.
r a ab sen t; P , small and very  slender, 3 mm. long, w ith abou t tw elve seg­

m en ts ; P 2 the largest and th e  longest on th e  arm , 11 m m . long w ith seventeen 
segm ents, the first no t so long as b road , the  th ird  tw ice as long as b road , the 
rem ainder ab o u t th ree  tim es as long as broad ; th e  p innule is m uch more slender 
th an  th e  corresponding p innule in the  o ther species of the genus, an d  is nearly  
sm ooth , th e  distal edges of the  segm ents in th e  term ina l po rtion  pro jecting  only 
very  slightly  ; P3 7 mm. long, sim ilar to  P 2 b u t very  slender, th e  segm ents d is­
ta lly  p roportionately  som ew hat longer ; follow ing pinnules m ore slender s t i l l , 
ab o u t 5 mm. long w ith fifteen segm ents, and  flexible, g radually  decreasing in 
length  to  4 mm . and  increasing again  to  8 mm. d ista lly .

The colour in sp irits is flesh colour, w ith a few narrow  b ands dorsally  and 
large blotches vcn tra lly  of purple.

L o c a l i t i e s . — Straits of Orimtz, at the. entrance to the Persian Gulf (2fi° 22' N. 
l a t . , 56° 10' 00" Ë. long .); 48-40 fa thom s; m ad  (Tvpe L ocality ).— One speci­
men w ith  fourteen  arm s.

? K urrachi.— Two specim ens, one with six teen , th e  o ther with eighteen 
arm s.

CYLLOM ETRA A L B O P U R P U R E A .

Cyllometra albopurpurea  190S . A. H . C l a r k ,  P roc . U. S. N at. M us., vol. 3 4 , 
p. 239.

H a b i t a t .— Liu K iu  Islands and sou thern  Ja p an .
D e p t h .— 8 -1 0 0  fa th o m s .

CYLLOM ETRA D ISC IFO R M IS.

Antedon, disciform is 1888. P. H. C a r p e n t e r , “  Challenge]1 ”  R e p o r t s ,  vol. 2 6 , 
Zoology, p . 228, pi. iv , figs. 2 a-d ; pi. xxx ix , fig, 4.
H a b i t a t .—Philippine Islands.
D e p t h .— L itto ra l, and  down to  58 fathom s.

C Y LLO M ETR A  ANOMALA.

Cyllometra anomala 1908. A. H. C l a r k ,  Proe. Biol. Soe. W ashington, vol. 21 , 
p. 225.

H a b i t a t .— S outhern  Ja p an .

CYLLOM ETRA CLARÆ . 

Antedon clara’ 1890. H a r t l a u b ,  N achr. Ges. G ö ttingen , Mai 1890, p. 174.— 
1891. N ova A cta Acad. G erm an., vol. 5 8 , No. 1, p. 41, pi. 2, fig. 19. 

H a b i t a t . — A m boina. 
Genus DECAM ETRA. 

Decametra 1911. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 4 0 , p. 31 (Antedon 
inform is p . H . C arpenter, 1888).
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DECAMETRA TAPRO BANES.

Antedon ? laevissima  (part) 1902. B e l l  , in G a r d i n e r , F au n a  and G eography of 
th e  M aldive and  Laccadive A rchipelagoes, vol. 1 , p a r t 3, p . 224.

Cyllometra taprobanes 1909. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 6 , p. 841.

F ig , 23 .— Decametra taprobanes,. 
L a te r a l  v iew  o f t h e  ty p e .
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D e s c r i p t i o n .—Centrodorsal th in , discoidal, the  bare po lar area flat, 2 nun. 
to  3 mm . in d iam eter; eirrus sockets arranged in a single slightly  irregular crowd­
ed m arginal row.

Cirri X X -X X T, 25-2!), 12 mm. or 13 mm long: first se g m e n tsh o r t, the nex t 
ab o u t two and one half tim es as broad as long, the following slow ty increasing in 
length  to the  fifth or s ix th , which is tw ice as broad as long, and the ten th  or 
tw elfth , which is half again as b road as long, and still fu rther increasing, so tha t 
th e  an tep en u ltim ate  and  one or tw o of th e  preceding segm ents are ab o u t as long 
as broad ; fifth to  seventh  and sneeeeding segm ents w ith th e  d istal dorsal edge prom ­
inen t, form ing a  low transverse  ridge which slowly moves an te rio rly , a tta in in g  a 
median position on abou t the tw elfth , and  g radually  narrow s d is ta l ly , becom ing 
reduced to a sm all m edian tubercle  on the la s t tw elve ; opposing spine p ro m in en t, 
ra th er slender, m edian, equal in height to ab o u t one h a lf  the  d iam eter of the 
penultim ate segm ent; term inal elaw sligh tly  longer th an  the p en u ltim ate  seg­
m ent, m oderately  slender and m oderately  curved , ra th e r  more so p rox im ally  than  
d istally .

R adiais pro jecting  very  sligh tly  beyond th e  een tro d o rsa l, sligh tly  separa ted  
d is ta lly ; 1 Br, oblong or sligh tly  trapezo idal, four tim es as b road  as long ; TBr, 
b road ly  pen tag o n a l, twice as broad  as long; sy n a rth r ia l tubere les m oderately  
developed.

Ten arm s ab o u t SO mm . long, resem bling those of D. studeri ; d istal ends of 
the  brachials very  sligh tly  if a t  all produeed.

Pa absen t ; P ( 4-5 m m . long, sm all and  slender, w ith a b o u t fourteen  seg­
m ents, th e  first sh o rt, the  second slightly  longer, the th ird  squarish , those in the 
d ista l portion  being half again as long as b ro ad ; P  s m m . long, s to u te r  and 
stiffer th an  P, though  n o t especially enlarged, w ith  fifteen to  seven teen  segm ents, 
the  first sh o rt, the  second and  th ird  squarish , the  rem ainder one th ird  to  one 
half again  as long as broad , becom ing again som ew hat sho rter a t  th e  extrem e 
tip ;  the  segm ents in th e  d istal half have sligh tly  enlarged d is ta l ends ; I 6 mm. 
long, less s to u t th an  P ,, b u t sim ilar to  it ,  w ith fourteen  segm en ts; P+ 5 m in. 
long, slightly  less s to u t th an  P ., b u t sim ilar, with twelve segm en ts; P5 and 
following pinnules 4 mm. long, ab o u t as s to u t as P+, b u t not stiffened, with 
twelve, segm ents, the  th ird  squarish , the rem ainder longer th an  broad , becoming 
half again as long as broad in th e  d ista l half ; the  d ista l ends of the com ponent 
segm ents are slightly  everted  and sp inous; distal pinnules slender w ith  sm ooth 
segm ents, 7 mm. long.

The colour in sp irits is violet, the  cirri and a  few small blo tches on the arm s 
and  pinnules, th e  sy n a rth ria l tubercles, and  a m edian line on th e  arm  bases, yel­
low ; or, brow nish yellow narrow ly banded  w ith purple.

L o c a l i t i e s .— Off Colombo L ight House, Ceylon; 20 J fathoms (Type Local­
ity ).— Six specim ens.

South of Ceylon (6° « '5 'X. la t.,  S l° 23' E. long .); 32 fa th o m s—  One large 
specim en.
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? In d ia .— One specimen.
Ot h e r  R e c o r d s .— Fadiffolu, Mullios, M aldives ; Mullios, Maldives.

DECAMETRA ARABICA sp. nov.

Antedon carinata  B r i t .  M us., MS.
D e s c r ip t io n .—Cirri X IX , 26-27, 13 m m . long, slender, the  earlier segm ents 

ab o u t twice as broad as long, the  term inal ab o u t as long as broad ; sm all paired  
dorsal spines are  developed from  the  n in th  or ten th  segm ent onw ard .

The te n  arm s are 1 lo  m m . long, resem bling those of D. taprobanes.
P  a b s e n t ;  P , very  sm all and w eak, rio  nini, lo n g ; P 2 0 mm . long w ith 

fifteen segm ents, m ost of which are tw ice as long as b road , w ith  produced and 
spinous d ista l angles, suggesting th e  condition  found in Oligometra serripinna  ; the  
pinnule is com parative ly  slender, though stiff, and  tap e rs  evenly to  the  tip  ; P  
is sim ilar, b u t sho rter, 6 mm . to  7 mm . long ; P + is P 5  nini, long ; P 6 is sim ilar, 
b u t sh o rte r ; th e  following p innules are small and  w eak; the  distal p innu les are 
9*5 m m . long.

The colour in sp irits  is yellow , narro w ly  b u t frequ en tly  banded w ith p u rp le , 
the  cirri purplish  ; or, blotched purple and yellow.

H a b i t a t .— M uscat; 1 have exam ined sixteen specim ens o f th is species in 
the B ritish  M useum .

DECAMETRA ALAUDÆ.

Decametra alauda' 1911. A. H. C l a r k ,  Proc. U .S . N a t. Mus., vol. 4 0 , p. 33.

H a b i t a t .— Cargados Carajos.
D e p t h .— 30 f a th o m s .

DECAMETRA MOLLIS.

Cyllometra mollis 1909. A. H . C l a r k , Proc. Biol. Soe. W ashington, vol. 2 2 , p 76.

D e s c r i p t i o n . —Centrodorsal discoidal, th in , the  polar area flat, 2  m m . in 
d iam eter ; c irrus sockets arranged in one and  a more or less partia l second crowded 
m arginal row.

Cirri X X , 20-22, 10 m m . long; first segm ent short, second and  th ird  about 
twice as b road  as long, the  rem ainder very  slightly broader th an  long, becoming 
alm ost squarish  in th e  term inal five or six ; second and following segm ents w ith 
the  distal dorsal edge produced and  finely spinous, th is pro jection  progressively 
narrow ing d ista lly , a t  th e  sam e tim e very slowly moving to  a m ore proxim al 
position, a fter ab o u t the  eigh th  becoming a  pa ir  of sm all sub term inal tubercles, 
which on th e  las t five to  seven segm ents give place to sm all m edian tubercles ; 
opposing spine m uch larger th an  the  spines on th e  preceding segm ents, tr ian g u la r, 
the apex term inal to  nearly  m edian, in height reaching to  one half or ra th er more 
of the d iam eter of the  p enu ltim ate  segm ent : term inal claw very slightly  longer 
th an  the penultim ate segm ent, m oderately  s to u t and  m oderately curved basally , 
becoming m ore slender and less curved distally.
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R adiais abou t even with the edge of th e  centrodorsal ; IB r, oblong, about 
three times as broad as long, n o t in co n tac t basally  ; IB r2 pen tag o n a l, ab o u t twice 
as broad as long, the la te ra l edges ab o u t half as long as those of the  IB r ,, m aking

F ig . 24 .— Decametra mollis. 
L a te ra l view  of th e  type.

with them  a very obtuse angle ; IB r  series and  lower b rachials w ith  a slightly 
ind ica ted  rounded m edian carination .

Ten arm s 65 m m . lon g; first tw o  brachials ap p rox im ate ly  eq u a l, wedge­



A. H. C L A R K : TH E CR 1N 0ID S OF TH E IN D IA N  OCEAN. 1 8 3

shaped, ab o u t twice as broad as th e ir ex terio r len g th ; th ird  and  fourth  (syzygial 
pair) oblong or slightly  longer in teriorly  th an  ex terio rly , once and  one half tim es 
to tw ice as broad as Long; n ex t four or five b rach ia ls oblong, ab o u t th ree tim es 
as b road  as long, th en  becom ing very  obliquely w edge-shaped, a lm ost triangu la r, 
half again as b road as long, in th e  d ista l portion  of the arm  less obliquely wedge- 
shaped and som ew hat longer, and in the term ina l portion  longer th an  broad. 
Syzygies occur betw een the th ird  and  fou rth  b rach ials, again betw een the  n in th  
and  ten th  and fo u rteen th  and fifteen th , and  d ista lly  a t  intervals of from  four to 
eight (usually six or seven) oblique m uscu lar articu la tions. The second syzygy 
is occasionally betw een the  fifth and  six th  b rachials, and th e  th ird  m ay be as far 
ou t as between the  six teen th  an d  seven teen th .

P  a b se n t; P , sm all and  w eak, 4 m m . long w ith  fourteen segm ents, the  first 
sho rt, the  second squarish , th e  following gradually  increasing in leng th , becom ing 
twice as long as broad distally  ; the segm ents in the  d istal th ird  have the edges 
arm ed w ith  fine spines; P , 13 mm. long, s to u te r than  P ,, though of the sam e propor­
tions, w ith seventeen segm ents, which become squarish  on th e  th ird  and  tw ice 
as long as b road  te rm in a lly ; second and  following w ith  a  few spines on the  d istal 
edge; P 3 8 nun. long, basally  as s to u t as P , b u t  no t tapering  so rap id ly , an d  
therefore less delicate d ista lly , w ith fifteen segm ents, the  d ista l elongated ; P 4 
4 mm . long, n o t so delicate as P , , w ith ten  segm ents ; P„ 3 m m . long ; following 
pinnules increasing slowly in length , the d istal pinnules being 7 mm. long, slender, 
w ith elongated  segm ents.

The colour in sp irits is brow n, the perisouie darker.
L o c a l i t i e s . — ? K u rrach i.— T h e  ty p e .

Ka tr r a c h i.— S ix  s p e c im e n s .

R e m a r k s .— In  the  B ritish  Museum 1 found six specim ens of th is species from 
K u rrach i; th e  cirri are XTT-XY, 20-23, 10 mm. long ; the dorsal processes on the  
cirrus segm ents, as in the  ty p e , are very  small ; m ost of the  cirrus segm ents are 
ab o u t twice as broad as long. P , has ab o u t th irteen  segm ents, an d  resem bles 
P 2, b u t  is sho rter and correspondingly more slender; P , is the largest, b u t  is 
slender ; m ost of its segm ents are abou t twice as long as broad or even longer : 
th e  segm ents num ber ab o u t fou rteen ; those in th e  ou ter half have pro jecting  
ou ter corners ; P , is ab o u t like P, ; P + is sh o rte r, an d  P 6 is shorter still ; som etim es 
P , is considerably shorter th an  P 2 or th an  P ,. The arm s are 85 mm. long.

DECAMETRA MODICA.
Decametra modica 1911. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 4 0 , p. 32.

H a b i t a t .— B agam oyo, G erm an E ast Africa.

DECA M ETRA  M O B IU SI.

? Antedon laevissima  (part) 1902. B e l l ,  in G a r d i n e r , F auna and G eography of
th e  M aldive and  Laccadive Archipelagoes, vol. 1 , p a r t  3, p. 224.
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Decametra m obiusi 1911. A. H. C l a r k ,  Proc,. U . S. N at. M us., vol. 4 0 , p. 3 1 .

H VBITAT.—M auritiu s; Mullios, M aldives; F adifïo lu , M aldives.

D ECAM ETRA T IG R IN A .

Antedon tigrina  1907. A. H . C l a r k , Pine. U. S. N a t. Mus., vol. 3 3 , p. I 17 

H a b i t a t .— Southern  Ja p a n .

DECAM ETRA S T U D E R I.

Oligometra studeri 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington , vol. 2 2 , 
p p . 41, SS.

H a b it a t .— D irk  H artog  Island , W estern A ustralia .
D e p t h .— 7 fa th o m s .

DE( ’AM ETR  A IN FO RM 1S .

Antedon inform is I SSS. P. H. Ca r p e n t e r , “ C h a lle n g e r ”  Rep >rts, v o l. 2 6 , Z o o ­

lo g y ,  p. 2 0 5 , pi. x x x i i i ,  fig . 3.

H a b i t a t .— Philippine Is lan d s ; S ingapore.
D e p t h .— L it to r a l ,  a n d  d ow n  to  23 fa th o m s .

D ECAM ETRA sp.

Cyllometra sp . 1909. A. H. Cl a r k , Zool. Anzeiger, vol. 3 4 , No. 11 -1 2 , p . 38S.
The G erm an ship “ G aze lle”  dredged in the sou thern  Indian  Ocean (exact 

locality  and  dep th  not recorded) a  sm all m u tila ted  indiv idual of some species of 
Decametra.

G enus COLOBOM ETRA.

Colobometra 1909. A. H. Cl a i i k , Proc. Biol. Roe. W ash ing ton , vol. 2 2 , p. •"> 
(Antedon perspinosa P. H. C arpen ter, issi).

CO LO BOM ETH A  PE R S PIN O S A .

Antedon perspinosa  IS S I .  1*. H. Ca r p e n t e r , N o te s  f ro m  t h e  L e v d e n  M useum , 
vol. 3 . p. 17S.

Antedon insignis  1SS2. B e l l , P . Z. S., 1SS2, p. 534.
Antedon loveni 1SS4. B e l l , R eport Zoöl. Coli. H.M.S. “ A le rt,”  p. 15s, pi. x ,  

figs. I»,  C a-e (not A a-e. as given in th e  reference to  the  p late).
Cyllometra belli 1907. A. H C l a r k , Sm iths. Miscell. Coli. (Q uarte rly  Issue), vol. 

5 0 , p. 357.
Colobometra perspinosa  1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,

p. «.

H a b it a t .— Island of Joh ie , near New G uinea; A m b o in a ; P o rt D enison, 
Q ueensland; P o rt Jackson .
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R e m a r k s .— In  th e  type , which I exam ined a t Leyden, the  cirri are X I I I ,  53, 
55, 56, 57, 58 and 59, long, and com paratively  slender, 47 mm. long, tapering  
slightly  in th e  d istal half ; the longer proxima] segm ents are  sligh tly  (about one 
th ird ) longer th an  broad. P„ is absen t. The IB r, is th ree tim es as broad as long ; 
th e  TBr.j is twice as broad as long ; both these segm ents are com paratively  short. 
The sy n a rth ria l tubercles are  sm all, b u t well m arked , w ith  the  p rox im al half (on 
th e  IBr,) more or less spinous. P, is slightly  stiffened, ab o u t tw o th ird s th e  
length  of P.2, w itli abou t fifteen segm ents which become squarish  on th e  th ird  an d  
distally  th ree tim es as long as b road. P, is enlarged and  g rea tly  stiffened. P g is 
slightly  larger th an  P .. b u t  sim ilar to  it. The following p innules to  P„ o r P x are  
sim ilar, b u t slow ly decrease in length  and  th ickness ; the  follow ing are  only 
slightly stiffened. The distal pinnules are very long an d  slender w ith  ab o u t tw en ty - 
seven segm ents. The proxim al p innules are com paratively  slender, n o t so s to u t 
as those of C. vepretum  ; the  cirri a re  also less s to u t th an  those of th a t  species. 
P, is ra th e r  strong ly  p rism atic , and  th e  following pinnules are prism atic for a 
d im inishing d istance basally . The arm s are 140 mm. long.

A nother specim en a t  Leyden, from  A m boina, is exactly  like the  ty p e ;  the  
cirri are X I I ,  56-65, like those of the  type.

The com parative slenderness of the  proxim al p innules of th is species, an d  th e  
stiffness of P ,, which has elongated segm ents, ap p ear to  separa te  th is form  sha rp ly  
from  C. vepretum  and  to  place i t  in  th e  diadema  group of species.

COLOBOM ETRA DIADEM A.

Colobometra diadema  1910. A. H . C l a r k , Proc. Biol. Soc. W ashington, vol. 23 , 
p. 7.

H a b i t a t .— U gi, Solom on Islands.

COLOBOM ETRA V E PR ET U M .

Antedon perspinosa  1X91. H a r t l a u b , N ova A cta Acad. G erm an., vol. 5 8 , N o. 1, 
p. 85 (p a rt) , pi. 5, fig. 54.

Colobometra vepretum  1909. A. H. C l a r k , Vidensk. Medd. fra  den n a tn rh is t. 
Forening i K öbenhavn, 1909, p. 17 1.

H a b i t a t .— A m boina ; S ingapore.

C O L O B O M E T R A SU A V IS

Cyllometra suavis 190S. A. H . C l a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 2 5 , part- 2, p. 220.

Colobometra suavis 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 8.

H a b it a t .— Philippine Islands.
D e p t h .— 2 0 -2 3  f a th o m s .
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COLOBOMETRA DISCOLOR.

Colobometra discolor 1909. A. H . C l a r k , l ’roc. U. S. N at. M us., vol. 3 6 , p. 640.

D e s c r ip t io n .— Cirri X V ril-X X T T , 29-40 (usually  ab o u t 35), 25 m m . to 30 
mm. long, slender, resem bling those of C. perspinosa, b u t w ith  the  d ista l ends of 
the segm ents n o t so s trong ly  spinous.

Radiais projecting slightly beyond the edge of the centrodorsal ; I Br, 
oblong, slightly over twice as broad as long, the ventrolateral edges slightly pro­
duced into a thin border by which they are in apposition ; 1 Br, broadly pentago­
nal, .twice as broad as long, the lateral edges somewhat more than half the length 
of those of the IBr,, making with them a straight line, and with the same 
ventrolateral projection; a slight constriction is usually present just below 
the lateral angles.

Ten arms SO mm. long, resembling in general those of C. suavis.
P„ ab sen t ; P , 0\5 mm. long, sm all, tapering  rap id ly  to  a slen d er an d  delicate 

t ip , w ith fifteen or six teen  segm ents ; first segm ent tw ice as b road  as long, 
second som ew hat longer, th ird  ab o u t as long as b ro ad , th e  fo u rth  sim ilar, the  
following very g radually  increasing in length  to  a b o u t half again  as long as 
bi'oad, and becom ing squarish  again in the te rm in a l four or five; P 2 15 mm . long, 
m oderately  s to u t an d  very  stiff and  spine-like, w ith  a b o u t tw en ty  segm ents, the  
first a b o u t tw ice as b road  as long, th e  second slig h tly  lo n g e r , th e  th ird  nearly  
half again  as long as b road, th e  rem ainder a b o u t tw ice  as long as broad ; begin­
n ing  on th e  second segm ent there is a  fa in tly  in d ic a te d  b ro ad ly  rounded keel 
running along th e  m iddle of th e  ou ter side, as on P , ; on  th e  th ird  and  following 
segm ents the  d istal dorsal edge p ro jects in the  line of th is  keel in a narrow  fringe 
of spines w hich broadens on succeeding segm en ts, th e  spi n e s  a t  th e  sam e tim e 
becom ing longer, and  is supplem ented  by  ad d itio n a  1 spines on the  ven tro la tera l 
angles of th e  segm ents; P 3 sim ilar to  P 4, usually  abou t 1 m m . sh o rte r; P 4 
10 m m . long, resem bling P 2 and P s though no t q u ite  so stiff, w ith  fifteeu segm ents ; 
P5 and  following p in n u les very  slowly decreasing in leng th  and  stiffness, a t  the 
sam e tim e becom ing more slender, w ith th e  spines on  the  d ista l ends of th e  seg­
m ents less and  less pronounced ; P., is s m m . long and  P |3 is 7 m m . long, each 
with fifteen segm en ts; from  th is p o in t the  pinnules very g radually  increase to lo 
mm . d ista lly , the d ista l pinnules being slender, co m p ara tiv e ly  little  stiffened, 
w ith  from  tw en ty  to  tw enty-tw o  segm en ts which have m odera te ly  everted  ends 
arm ed w ith fine spines; the d istal pinnules are  som ew hat com pressed la tera lly .

The colour in spirits is purple, the arms thickly covered with yellow spots, 
the cirri with occasional narrow yellow bands, the proximal pinnules mainly 
yellow ; or. purple, the eirri and proximal pinnules yellow.

L o c a l i t i e s .— N ear Coco Island  (14° 04 ' 30" N. lat., 93° 51 ' 00" E. long.) ; 

41 fathoms (Type Locality).— Four specimens.
Oß north-eastern Ceylon (8° 51' 3o" N. la t .,  s l °  11' 52" E. long.); 2s fathoms. 

—Three specim ens.
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Ftg. 2 5 . — Colobometra discolor. 
Lateral view  of the type.
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P ort B la ir , A n d a m a n  Is la n d s .—One specimen.
O t h e r  R e c o r d .—Philippine Islands.
D e p t h .— 2 8 -5 8  f a th o m s .

COLOBOMETRA CHADWICKI.

A ntedon serrip in n a  1908 . C h a d w i c k ,  Jonrn. Linn. Soc. (Zoöl.), vol. 31. p. II. 
Colobometra chadw icki 1911. A. H. Cla r k , Proc. U. S. Nat. Mus., vol. 4 0 , p. 30, 

H a b i t a t . —Suez.
D e p t h .— lo  f a th o m s .

Genus O LIG O M ETRA .

O ligometra 1908. A. H. Cl a r k , Proc. Biol. Soc. Washington, v o l. 21 , p. 120 
(Antedon serripinna P. H. Carpenter, is s i) .

OLIGOMETRA GRAC1 LICIRHA.
Oligom etra gracilicirra  1908 . A. H. C l a r k , Smiths. Miscell. Coli. (Quarterly 

Issue), vol. 5 2 , part 2, p. 221.

L o c a l it y .— A n dam an  Is la n d s .—Five specimens : one of these, in a fairly 
good state of preservation, has arms approximately 50  mm. long, the eirri being 
XV, 30-31, 12 mm. long; the segments of the lower pinnules have exceedingly 
spiny distal ends, this character becoming gradually less marked and disappear­
ing at about the tenth pair ; the first and following cirrus segments have the dis­
tal dorsal edge everted, this eversión gradually becoming higher and narrower, 
and transforming into a long spine after the seventh. The colour is white, the 
1 Br series and arms with a lateral purple line which fades away distallv on the 
arms; each cirrus segment has a narrow central purple band. This specimen, 
when placed side by side with the type, showed no differences. Three of the 
others resemble it. The remaining one is deep violet in colour, the cirri yellow 
with the usual purple bands on each segment. The proximal pinnules are not so 
spiny as usual, and P2 has about twelve segments instead of nine.

O t h e r  R e c o r d .—Tawi Tawi group, Philippine Archipelago.
D e p t h .— 49 f a th o m s .

OLIGOMETRA GRACILICIRRA var. ORNATA.
Oligom etra gracilicirra  var. ornata  1911. A. H. C l a r k  , Proc. U. S. Nat. Mus., vol. 

3 9 , p. f>44.

H a b it a t .—Philippine Islands.
D e p t h .— 44 fa th o m s .

OLIGOMETRA IMBRICATA.
Anted,on cap illiferu s  var. L ü t k e n , MS.

Oligom etra im bricata  1908. A. H. Cl a r k , Proc. Biol. Soc. Washington, vol. 21
p. 228.
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L o c a l i t i e s .— Gan jam Coast, M adras Prrsidenc;/ ; 2 4 - 3 0  fathom s.— Two
specim ens; th e  lower pinnules are strongly  se rra te . 

l i n d ia .— One typ ical specim en.
O t h e r  R e c o r d .— ? T ranquebar.

PlG. 26.—Oligometra gracilicirra. 
Lateral view  of a typical specimen.

O LIGOM ETRA S E R R IP IN N A .

Antedon serripinna  1881. P. H . C a r p e n t e r , N otes from  the Leyden .Museum, 
vol. 3 , p . 182.— 1891. H a r t l a u b , N ova Acta Acad. O erm an., vol. 58  
No 1, p . 82.
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Antedon cupulifera  (L iitken , MS.) 1891. H.a r t l a u b ,  N ova A cta Acad. G erm an.
vol. 58 , No. 1, p. 82.

Antedon carinata  1894. B e l l , P . Z. S., 1894 , p .  :390.

Oligometra serripinna  1908. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 1 ,

F ig . 2 7 .— Oligometra imbricata. 
Lateral view  of a typical specim en.

p. 126.— 1909. Vidensk. Medd. fra den n a tu rh is t. Forening i K öbenhavn, 
1909, p. 179.

Oligometra pulchella 1908. A. H. Cl a r k , Proc. Biol. Soc. W ashington , vol. 2 1 ,
p. 226.



A. H . CLARK : TH E CK IN OIDS O F TH E IN D IA N  OCEAN. 171

L o c a l i t i e s . —Pedro Shoal (north  of th e  L accadives).— One large specim en, 
w ith  cirri X V I, 21-23.

Off northeastern Ceylon  (6° 01 ' N . la t . ,  81° 16' E . long .); 34 fa th om s.—Seven 
m edium -sized and  small specimens.

Off P u r i  (R ocky B ank) ; 10 fathom s.— T hree specim ens.
One m ile  east of the Terribles ; 13 fa thom s.— Five specimens.

FiC. 28 .— Oligometra serripinna. 
Lateral v iew  of a typical specimen.

Tiro and one half m iles southeast of S a n ta p illa y  liyht-house ; 7-S fathom s. 
—T hree specim ens ; one of these has th e  processes on th e  lower pinnules more 
pronounced th an  usual, and  th e  syna rth ria l tubercles prom inent.

Off the G anjam  Coast (M adras P residency) ; 15-25 fathom s.— E ig h t speci­
mens ; one of these is peculiar in having P s sim ilar to , and  nearly  as large as, P 5, 
which las t is som ew hat sm aller th an  usual.
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Off the Ganjam Const ; S -lfi fathom s .— Seven specim ens.
A rraïcan Coast, B urm a .— Two specim ens.
B nod Is la n d , M ergni Archipelago (12° N. la t.,  9Sj-° E. Ions?.).—Three 

specim ens.
O t h e r  lí e d u r u s .—Tonga Islan d s; Philippine Islands; M acclesfield B ank; 

S ingapore; A ndai, .New G uinea ; Ceylon.
D e p t h .—  L itto ra l, and down to  32 (? -Mi) fathom s.
R e m a r k s .— W hen I was study ing  the erinoid collections belonging to the 

Zoological Museum a t Copenhagen I was unable to iden tify  a  p re tty  little  species 
of Oligometra from  Singapore which was a b u m h n tly  represented  therein w ith any  
species previously know n, and  [ therefore described it as new under th e  nam e of 
Oligometra pulchella, believing th a t  the  strongly rounded la te ra lly  flattened p ro ­
duction of the d istal dorsal ends of the  segm ents of the more or less styliform  
lower pinnules am ply  served to distinguish  it from  O. serrip inna, in which the 
production of the d istal ends of th e  pinnule segm ents is sharp . The collections 
of the  Indian Museum contained th irty  specim ens resem bling m y 0 . pulchella 
from Singapore, excep t th a t th e  p roduction  of the  pinnule segm ents is sharp . 1 
accordingly described th e  supposed new form  in MS. as Oligometra concinna. 
Upon reviewing th e  sub jec t more carefully , L found th a t th is was a t  best only an 
average difference, an d  th a t  no definite line between O. pulchella and  O. concinna 
could be d raw n , an d , fu rth er, th a t  ne ither appeared  to be separable from  0 . 
serripinna, as redescribed by H artlau b  in 1X91. It has seemed advisable th ere ­
fore to  relegate both  Oligometra pulchella and  Oligometra concinna  to  the  syno­
nym y of Oligometra serrip inna , especially in view of the  usually a b u n d a n t differences 
by which th e  species of Oligometra are distinguished inter se.

A  detailed description of typical Indian specim ens m ay be of in terest for 
com parison w ith  the form  from Singapore which [c a lle d  pulchella-, the  description 
is based m ainly upon an exam ple from  P u ri, b u t is com prehensive enough to include 
all th e  specim ens excep t th a t  from  the  Pedro Shoal, which has slightly  more 
num erous cirrus segm ents. The specimen from  th e  B ed Sea, which I exam ined 
in th e  B ritish M useum , and  which was collected by the cable repair ship 
“ E le c tra ” in 20 fathom s, represents an  ap p a ren tly  well-m arked varie ty  which I 
have called electra', characterized  by  being excep tionally  o rnate , w ith e x trav a ­
g an tly  developed processes on the  proxim al pinnules.

Oligometra concinna .— C entrodorsal th in  discoidal, th e  bare polar area flat, 
2 mm. in d iam ete r; cirrus sockets arranged  in a  single closely crow ded, b u t fairly  
regu lar, m arginal row.

Cirri ra th e r  slender, proportionately  sh o rt, X II1 -X V II , 19-21, X mm . long; 
first segm ent very  sh o rt, the  following slowly increasing in length  to the  seventh 
or eighth  w hich, with th e  rem ainder, is as long as to half again as long as broad ; 
proxim al segm ents ab ru p tly  flattened cen tra lly  ; on the fourth  or fifth th e  distal 
dorsal edge is slightly  p rom inen t, form ing a  low finely se rrate  transverse ridge 
across the end of the segm ent; on th e  succeeding segm ents th is ridge increases in
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height and m oves an te rio rly , on the tw elfth  and following being m edian in posi­
tion ; d is ta lly  th e  ridge very  g radually  narrow s, becoming finally, on the a n te ­
penu ltim ate , reduced to a sharp  m edian tuberc le ; opposing spine much larger 
than  the  spine on the preceding segm ent, sharp , arising from the entire dorsal 
surface of th e  penu ltim ate  segm ent, the apex m edian in position , equal to abou t 
the d istal d iam eter of th e  penu ltim ate  segm ent in height ; term inal claw longer 
than  the  penultim ate segm ent, s to u t, more strongly  curved proxim allv th an  
d istally .

R adiais even w ith the edge of the  cen tro d o rsa l, diverging slightly  d is ta l ly  
JB r, sh o rt, oblong, abou t four tim es as broad as long, not u n ited  basallv ; IB r, 
a lm ost tr ian g u la r, the la te ra l edges only half as long as those of the I B y  twice 
as broad as long ; sy n a rth ria l tubercles sm all, b u t p rom inen t

Ten arms about 80 mm. long, moderately slender; first brachial wedge- 
shaped, about twice as broad distally as the exterior length, interiorly united for 
the proximal two thirds, the interior edges widely flaring apart in the distal third : 
second brachial about the same size, irregularly quadrate; third and fourth 
braehials (syzygial pair) slightly longer interiorly than exteriorly, twice as broad 
as the interior length ; next four braehials oblong or slightly wedge-shaped, about 
three and one half times as broad as long, then becoming triangular, about twice  
as broad as long, and after the middle of the arm wedge-shaped, twice as broad 
as long, and in the terminal portion wedge-shaped, about as long as broad. 
From the ninth or tenth onward the braehials have rather prominently overlap­
ping finely spinous distal ends which very gradually die away in the distal third 
of the arm. tíyzygies occur between the third and fourth braehials, again 
between the thirteenth and fourteenth to fifteenth and sixteenth (with sometimes 
an extra one between the fifth and sixth to ninth and tenth) and distally at 
intervals of from four to six (usually five) oblique muscular articulations.

P, sm all and  w eak, 4-5 mm. to  5 0 mm. long w ith seventeen segm ents, the  
first sm all, irregu larly  q u ad ra te , the  second w edge-shaped, twice as broad as the 
proxim al (greater) len g th , the th ird  half again as broad as long, the following 
gradually  increasing to  th e  six th  which with the  rem ainder, is abou t as long as 
broad ; from  th e  th ird  segm ent onw ard a dorsal ridge begins to develop along the  
m edian ex ternal line of the p innule, a fte r the seventh  becom ing a high carina- 
tion ; the eigh th  and following segm ents bear p rom inent processes on the distal 
border on the line of this ca rin a tio n , tr iangu la r in shape, the  apex term ina l, 
arising from the  whole ex terio r line of carina tion , the distal height being equal to 
about one half the  d iam eter of the  segm ent; P.z lo m m . to 1 mm. long, much 
sto u te r th an  P, (by far th e  sto u tes t pinnule on the arm ) and very  stiff, tapering  
g radually  from the base to  a delicate tip , with tw enty-five segm ents, the  first 
tw o sho rt, the  following gradually  increasing in length  to  the fifth which, with 
the  following, is about as long as b road , a t  the extrem e tip  becoming som ew hat 
longer; th ird  and  following segm ents strongly  carinate , the fourth and following 
bearing on the ir d ista l edges along this line of carination  sharp  and p rom inen t
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an terio rly  d ireeted  spines, the bases of w hich do no t involve m ore than  the d istal 
th ird , or a t  m ost the distal half, of th e  segm en ts: sim ilar, though sm aller, spines 
oecur along the  inner d ista l edge of th e  p in n u le ; 1% is m ost like P ,, 4 m m . long 
w ith fifteen segm ents, becom ing as long as b ro ad  on th e  fifth and  from  one th ird  
to  one half again as long as broad d ista lly  ; second an d  th ird  segm ents som etim es 
devolopiftg d istal carína te  processes, the th ird  and  follow ing obscurely  carínate  
dorsally  w ith  overlapping and finely spinous ends which are especially  produced 
along the  dorsal ronnded-carinate  ridge and along th e  v en tra l angles ; following 
p innules in general sim ilar; distal overlap of the  segm ents g radually  beeoming 
m ore uniform  in heigh t, a f te r  P 7 beeom ing an even finely sp inous projection 
which d isappears altogether in the  distal p innules : the  d istal p innules are slender 
and  sm ooth , 9 m m . in length.

The colour in sp irits is dull yellow ish, the  arm s and pinnules tb iek ly  blotched 
w ith  purple ; or, brow nish yellow  ; or, yellow, the  rays and arm  bases bordered 
w ith purp le , th e  p innu les, e irri, and  occasional narrow  bands on th e  arm s p u rp le ; 
o r, v iolet, the  cirri yellow.

The type  in th e  Leyden M useum , from  A ndai, New G uinea. resem bles the 
specim en from  Singapore which I described as Oligometra pulchella. T he serra­
tion of the  p innules is not g rea tly  accen tua ted . The purp le  bands on the arm s 
are v e ry  narrow .

O LIG O M ETR A  S E R R IP IN N A  var. E L E C T R Æ .

Oligometra serripinna  var. electrce 1911. A. H. G l a r e , Proc. U. S. N at. M us.,
vol. 4 0 , p. 51.

H a b i t a t .— R ed Sea, south-east of Massa wa.
D e p t h .— 20 f a th o m s .

O LIG O M ETR A  S E R R IP IN N A  var. O C C ID EN TA LIS.

Oligometra serripinna  var. occidentalis 1911. A. H . C l a r k , Proe. U. S. N at.
Mus., vol. 4 0 , p. 53.

H a b i t a t .— M auritiu s; Cargados Carajos.
D e p t h .-— L it to r a l ,  a n d  d o w n  to  3(> fa th o m s.

O LIGOM ETHA C A R P E N T E R I.

Antedon carpenteri I S S 4 .  B e l l ,  R eport Zoöl. Coli. H .M .S. “  A lert, ” p. 137, pi
X, figs. A a-c.

Antedon serrip inna  1S94. B e l l ,  P. Z. S ., 1S 94 , p. 394 .

Antedon milberti (part) IS94. Be l l . P. Z. S., 1*94, p. 394.
Oligometra carpenteri 190S. A. H. C l a r k , Proe. Biol. Soc. W ashington, vol. 21

p. 12«.

H a b i t a t .— Queensland : P rince of W ales Channel ; north-w estern  A u s tra lia ;
Baudin Island ; H olo thuria  B ank : B assett-S inith  B ank.
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D e p t h .— L it to r a l ,  an d  d ow n  to  39 fa th o m s.
R e m a r k s .— In London I was able to  exam ine the  specim ens upon which the  

record of Oligometra serripinna  in north-w estern  A ustralia was based, and I found 
th a t  they  were in rea lity , as I had  long suspected, exam ples of O. carpenteri.

OLIGOMETRA JAPONICA.

Antedon japonica  1890. H a r t l a u b , N achr. Ges. G öttingen, Mai 1890, p .  172.
—  1S91. Nova A cta Acad. G erm an., vol. 5 8 , No. 1, p. 8 4 , pi. 4, fig. 49. 

Oligometra japonica  1908. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 1 , 
p. 126 (b u t no t Proc. U. S. N at. M us., vol. 34 , p. 308).

H a b i t a t .— Southern  Ja p a n  ; Philippine Islands.
D e p t h .— 5 5 - 5 8  fa th o m s.

OLIGOMETRA ADEONÆ .

Comatula adeonœ IS 16 . L a m a r c k , H is t .  n a t . d e s  a n im a u x  sa n s  v e r tè b r e s , v o l. 2 ,  
p .  5 3 5 .

Antedon bidens 18S4. B e l l , Report Zoöl. Coll. H .M.S. “ Alert,” p. 158 , pi. x i ,  
figs. A a-c. 

Oligometra adeonœ 1908. A. H. Cl a r k , Proc. Bini. Soc. Washington, vol. 2 1 ,
p. 126.

H a b i t a t .— “  A u s tra l ia ” ; Q ueensland; no rth ern  A u stra lia ; Torres S tra it  ; 
T hursday Island  ; B audin  Island ; north-w est A ustralia .

D e p t h .—L itto ra l, and down to  15 fathom s.
R e m a r k s .— An exam ination of the  types of Comatula adeonæ a t  Paris an d  

of A ntedon bidens a t  the B ritish  M useum has shown th a t  in rea lity  the tw o are 
the sam e species. The “  A lert ”  collection con ta ins specim ens identified bo th  as 
“  Antedon adeonæ  ”  and  as “  Antedon bidens.”  The only adequate  figure of th e  
species ve t published is th a t  given by D öderlein.

OLIGOMETRA T H E TID IS.

Oligometra thetidis 1909. H. L. C l a r k , Memoirs Australian Museum, iv, p. 522, 
pi. x lv ii, figs. 1 ,2 ,3 .

H a b i t a t .— South-eastern  A ustralia.
D e p t h .— 5 5 - 5 6  fa th o m s.

OLIGOMETRA CALEDONIÆ sp. nov.

D e s c r i p t i o n . Cirri X I , 18-19, very  sh o rt, ra th e r  s to u t, resem bling those of 
0 . se rr ip in n a ; first segm ent ab o u t twice as long as broad, the  following very  
g radually  increasing in length so th a t the  eleventh to  th e  th irtee n th  and following 
are  about as long as b road  ; on the  fifth the  d istal dorsal edge becomes slightly
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everted , th is becoming a  m edian transverse  ridge on the  tw elfth  and following, 
appearing  as a m inute spine in lateral view ; th e  opposing spine is p rom inen t, 
m edian, and  m eet.

The ten  arm s, which resem ble those of O. serripinna-, are S3 mm . long.
I’, is slender, flagellate d ista lly , w ith tw enty-one segm ents which become 

squarish  on the fifth , the  rem ainder being slightly  longer th an  b road ; P , is half 
as long again and p roportionate ly  s to u te r  w ith  from tw enty-one to  tw enty-th ree 
segm ents of which th e  longest are only  sligh tly  longer th an  broad ; P. and  the  
following pinnules are sho rter and more slender than  P, ; P, has fourteen or 
fifteen seg m en ts; th e  distal pinnules are long and slender, with from th irty -tw o  
to  th irty -six  segm ents.

H a b i t a t .— New C aledonia; the  ty p e , which was collected bv  M. Vigné in 
1875, is in the  P a ris  M useum.

Fam ily TROPIOMETRIDAE.

Tropiometridae (part) 1908. A. H. C l a r k , Proc. U. S. N a t. M us., vol. 3 6 , p. 211.

Genus TROPIOMETRA.

Tropiometra  190?. A. H. C l a r k ,  S m iths. Miseell. Coli. (Q uarte rly  Issue), vol. 50 , 
p a r t 3, p. 349 (C om atula ca rina ta  L am arck , ls if i) .

TR O PIO M E TR A  AFRA.
Antedon afer L O t k e n , MS.
Antedon afra  1890. H a r t l a d b , N achr. Ces. G o ttingen , Alai ls9 o , p. 172.— 1891.

Nova A cta A cad. G erm an., vol. 58 , No. 1, p. 86, pi. 5, fig. 50.
Antedon macrodisens 1895. H a r a , Zool. Mag. Tokyo, vol. 7 , p. 115.
Tropiometra afra 1907. A. H. C l a r k , Sm iths. Miseell. Coli. (Q uarte rly  Issue), 

vol. 5 0 , p a r t 3, p. 349.

H a b it a t .— Bowen, Q ueensland, and  no rth  to  sou thern  .lapan .
D e p t h .— L itto ra l, and dow n to  50 fathom s.

T R O PIO M E TR A  CA RIN A TA .

? Alecto carinata 1815. L e a c h , Zool. Miseell., vol. 2 , p. 63.
Comatula carinata  1816. L a m a r c k , H ist. n a t. des an im aux  sans vertèb res, vol. 

2 ,  p . 5 3 4 .— 1869. v o n  M a r t e n s , in  v o n  d e r  D e c k e n ,  Reise in Ost-Afrien, 
vol. 3 , p. 129.

Comatula bicolor 1862. D u j a r d in  and H upé, H ist. n a t. des zoophytes. Éehino- 
dernies, p. 208 (nomen nudum).

Actinometra solaris 1869. v o n  M a r te n s ,  in v o n  d e r  D e c k e n ,  Reise in Ost- 
Africa, vol. 3 , p. 129.

Antedon carinata  1888. P. H. C a r p e n t e r ,  “ Challenger R eports , vol. 26 , 
Zoology, p. 199 (part)  (bu t n o t pi. xxxiv).
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Antedon capensis 1905. B e l l , M arine In v estiga tions in South A frica, vol. 3 ,  ]>. 
1 39 , p i. 2.

Tropiometra carinata  1907. A. H . C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 5 0 , p a r t  3, p. 319.— 1911. Proc. U. S. N at. M us., vol. 4 0 , p. 34. 

H a b i t a t . — S outhern  and sou th -eastern  A frica, including M adagascar, M auri­
tiu s, th e  Seychelles, R eunion, the M ascarm e Islands, Saya de M alha, Cargados 
Carajos, F a rq u h a r A toll, and  Zanibar.

D e p t h .— L it t o r a l ,  a n d  d o w n  to  3o  fa th o m s .

TROPIOMETRA EN C RINUS.

? Alecto carinata 1815. L e a c h , Zool. M iseell., vol. , p. 63.
Comatula sp. 1817. A u d o u in , in S a v io n y , D escription de l ’E gypte , p. 2<i5, pi. i. 
? Antedon sp. 1877. Mo s e l e y , Q uart. Jo u rn . Micros, Sei., vol. 17, p. s - — 1890.

Mac M u n n , idem, v o l. p . 55 .

Alecto encrinus L ü t k e n , MS.
Antedon adeonæ 1887. B e l l ,  Sei. T rans. Roy. Dublin Soc., (2), vol. 3 , p. 645. 
Antedon marmorata  1888. P. H. C a r p e n t e r ,  “ C ha llenger”  R ep o rts , vol. 2 6 ,  

Zoology, p. 202 (nomen nudum).
Tropiometra carinata (p a rt)  1907. A. H. C l a r k ,  S m iths. Miscell. Coli. (Q uarterly  

Issue), vol. 5 0 , p a rt 3, p. 349.— 1909. V idensk. Medd. fra den n a tu rh is t. 
Forening i K öben h av n , 1909, p . 182.

Tropiometra encrinus 1911. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 4 0 , p. 30. 
L o c a l i t i e s . — Galle, Ceylon.—  Seventeen sm all or m edium -sized specimens. 
Sadras.— Two m edium -sized specim ens.
? In d ia .—F ive m edium -sized specim ens ; one of these has the m edian 

brachial carina tion  exceptionally  well developed.
Ot h e r  R e c o r d s .— E ast In d ies; M uscat; In d ia n  O cean ; east coast of 

A s ia ; J a v a ;  A d en ; T or, Red S ea: R ed S ea ; T u ticorin , M adras P residency ; 
C eylon; N orfolk Is lan d ; ? S u e z .

D e p t h .—L itto ra l, and down to  8 (? 40) fathom s.
R e m a r k s .— In a series of specim ens from  Ceylon which I e x am in ed  a t  the  

B ritish  Museum the cirri are X X Y I-X X IX , 23-26 (usually 25), 21 mm. to  22 
mm. long ; the ou te r segm ents are  ab o u t tw ice as broad as long as in T. carina ta . 
and  the las t four tap e r  ra th e r  rap id ly . As a  whole the  cirri are ra th e r  slender 
and w eak, b u t  very  num erous, arranged  in tw o and  a p a rtia l th ird  very  irregu lar 
m arginal rows, giving a characteristic  appearance to the  anim als. The lower 
pinnules are stiffened.

Fam ily C A L O M E T R ID Æ  nov.

Tropiometridre (part)  1908. A. H. C l a r k ,  P roc . U. S. N at. Mus., vol. 3 6 , p. 2 1 1.

Genus CALOM ETRA.

Calometra 1907. A H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 5 0 , 
p a r t  3, p . 362 (Antedon ca llista  A. H. C lark, 1907).
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CALOM ETRA CALLISTA.

Antedon, callista 1907. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 33 , |>. 185. 
Calometra callista  1907. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  issue), 

vol. 5 0 , p a r t  3, p. 363.

H a b i t a t .— Southern  Ja p an .
D e p t h .— 107-139 fa th o m s.

CALOM ETRA DISCOIDEA.

Antedon discoidea 1888. P. H. Ca r p e n t e r , “ C hallenger” R eports , vol. 26 , 
Zoology, p. 134, pi. X, figs. 1, 2.

Calometra discoidea 1907. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 50 , p a r t  3, p. 383.

H a b i t a t .— K i and  Philipp ine Islands.
D e p t h .— 1 4 0 -2 4 0  fa th o m s.

Genus O R E O M ET R A , nov.

G e n o t y p e .— Oreometra mariae, sp. n o v .

D ia g n o s is .—A  genus of Calometridae in w hich th e  I IB r  series are  4 ( 3 + 4 )  ; 

the  eentrodorsal is thick-discoidal, w ith a  single m arginal row of cirri, whose 
sockets are largely supported  by  the rad iais ; cirri long (nearly  half of th e  
arm  leng th), rounded  rhom bic in  cross-section, the o u te r segm ents bearing  trip le  
dorsal spines ; first segm ent of the earlier p innules n o t g rea tly  enlarged.

O R EO M ETR A  M A R IÆ , sp. nov.

Antedon macronema B r i t . M u s .,  MS.
D e s c r ip t io n .— Centrodorsal th ick  discoidal, bearing  a single fairly  regu lar 

m arginal row o f cirrus sockets; th e  flat dorsal pole is 4 mm. in diam eter.
Cirri X V , 44-47 (usually  46-47), 25 m m . to  27 mm . long; all th e  segm ents 

are app rox im ate ly  equal, all being ab o u t tw ice as broad as long. The ven tra l 
and  the  la teral d istal edges of th e  segm ents pro ject ra th e r  strongly  over th e  
base of the succeeding segm ents. The cirri are rounded rhom bic in cross sec­
tion , suggesting th e  cirri of Neometra acanthaster though  th e  corners are less 
sharp . On ab o u t th e  fourth  segm ent a  fa in t very  narrow  longitudinal ridge is 
v isib le; a fte r th e  m iddle of the  cirrus th is becomes a  narrow  low sha rp  carina- 
tion , and te rm in a lly  grows into a fairly  prom inen t rounded spine. The cirri 
tap e r sligh tly  in the  ou ter half. In the distal th ird  of the cirri supp lem en ta ry  
spines ap p ear, one on e ith er side of the cen tral carina tion , a t  first sm all and 
confined to  th e  v icin ity  of th e  d is ta l edge, b u t on th e  term in a l segm ents nearly  
as large as th e  m edian spine ; th e  spine on the  an tep en u ltim ate  segm ent is 
single; the  opposing spine is la tera lly  broadened. The cirri as a whole are 
m oderately  s tou t.



i s o E c h i n o d e r m a  o f  t h e  I n d i a n  M u s e u m , p a r t  v n .

Tlie ven tra l view of the rad ial pentagon (the specim en has no disk) shows a 
very broad and shallow cen tral eav ity  w ith  a  sm all een tra l plug ; the  radial faees 
are broad la te ra lly  but very  narrow  d o rsoven tra lly , ju st as in Neometra m ulti­
color.

R adia is m oderate  in len g th , resem bling those of Neometra multicolor, excep t 
th a t  th ey  are n o t produced  in terrad ia lly . T he dorsal surface of the  rad iais is 
m arked by a series of sem icircular p its or gouges which serve to  aeeom odate the 
dorsal p a rt of th e  cirrus bases. The cirrus sockets are all p a r tly  on th e  een tro ­
dorsal and p a r tly  on th e  ra d ia is ;  the  een tral can a i, how ever, is alw ays on the  
een trodorsal, though i t  m ay  be only very  sligh tly  below its rim . The elem ents of 
the IB r series are  u n ited  by an  exceedingly close sy n a rth ry  whieb appears like a 
syzygy in ex ternal view  ; IB r, oblong, tw o and one half to  th ree  tim es as broad 
as lo n g ; IB r, b road ly  pen tagona], tw ice as broad as long ; th e  elem ents of the  
I Br series arc b road , in close la tera l apposition , and slightly  flattened la te ra lly , 
ju s t as in Ptilometra m Utter i ; as in th a t  species also the ossicles are  very th in  
do rsoven tra lly . The IB r, has a sharp  tubercle in the m iddle near the  proxim al 
bo rder, and an o th er sm aller one in the m iddle of its  an te rio r  m argin ; the IBr, 
has a tubere le  in th e  m iddle of eaeh of the  tw o an te rio r edges. The I Í Br, and  
the  first braehial have caeli a  m edian tuberc le  on th e ir  a n te rio r  bo rd er: th e  I I B r 2 
has two tubercles on its  an te rio r border. The axillaries and  preceding segm ents 
of th e  I lB r  series resem ble the  corresponding ossicles of the  IB r series. The II Br 
series are 4 ( 3 +  4).

Seventeen arm s (in th e  type) 60 mm. long, th e  braehials in general resem b­
ling those of Pectinometra versicolor ; as in th a t  speeies there is ra th e r  a sharp  
overlap , «'specially a t  th e  d is tó la te ra l ang les ; th e  arm s do no t becom e la te ra lly  
fla ttened  or carina ta  d ista lly .

Nacculi a re  ab u n d a n t. T he side and  covering p lates are h ighly  developed.
P, ab o u t 7 mm. long, sm all and w eak, flexible, ra th e r  strong ly  p rism atie , 

w ith eighteen segm ents ; i t  is a t first m oderately  s to u t b u t tapers rap id ly  after 
the basal th ird , being exceedingly slender and flagellate in the  ou te r half ; the 
com ponent segm ents are broader than  long prox im allv , becom ing sligh tly  longer 
th a n  broad d is ta lly ; the  first segm ent is ab o u t tw ice as broad as th e  second, though 
in com parison w ith the  o ther species of th e  fam ily i t  does no t strike  one as being 
especially en larged ; th e  second segm ent is also enlarged, b u t very  slig h tly ; it 
bears a sm all dorsal carína te  process as does also the th ird , which is no t enlarged 
P . stiff and  spinelike, S m m . long w ith ten segm ents, the  first sh o rt, the  second 
squarish , the  rem ainder mueh elongated  w ith  slightly  spinous d ista l ends. P 
and P + equal, slightly  longer th an  P.2 bu t sim ilar to  it, w ith  tw elve segm ents. 
The first segm ent of P 4 and  som etim es also of P. has a sligh t rounded dorsal 
carination  b u t is n o t o therw ise modified. I\ ab o u t as long as P 4 b u t more 
slender d ista lly  and  less spinous. The following p innules are  sligh tly  sh o rte r 
th an  lb w ith eleven segm ents which have slightly  prom inent d istal ends. All 
of th e  pinnules are s trong ly  p rism atie . The d ista l p innules are  ‘J mm . long.
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In sp irits th e  ca lyx , division series, an d  sides of the  arm s are light b row n; a 
broad m edian b an d  on th e  arm s, m ost of th e  p innules, and th e  cirri, are w hite.

H a b i t a t .— U nknow n; the  type  is in the  B ritish  Museum.

G enus N E O M E TR A , nov.

G e n o t y p e .— Antedon multicolor A. H. Clark, 1907.
D i a g n o s i s .— A  genus of Calometridae in which the  11 Br series are 2; the  

eentrodorsal is th ick  discoidal or hem ispherical, w ith  from  one to  th ree  m arginal 
rows of cirrus sockets; the  cirri a re  of m oderate  len g th , one th ird  as long as th e  
arm s ; th e  rad iais are produced in terrad ia lly  in the form  of a b road process which 
entirely  and widely separa tes the  bases of the  IBr, ; the  elem ents of the IB r series 
have sm ooth sides w ithou t la tera l pro jections, and are widely separa ted*  th e  
brachials are long, so th a t  the  pinnules, which are  stiff, bu t slender, app ear ra th e r  
w idely separa ted .

N EO M ETR A  SPIN O SISSIM A .

Calometra spinosissim a  1909. A . H. C l a r k , Proc. Biol. Soc. W ashington, vol. 22 ,
p. 79 .

D e s c r i p t i o n .—Centrodorsal discoidal, m oderately  th ick , the bare polar arca 
flat, 3 nun. in d iam e te r; cirrus sockets arranged  in a  single crowded m arginal row

Cirri X I , 12-55. m oderately  slender, 25 mm. long ; first segm ent ab o u t three 
tim es as broad as long, the following slowly increasing in length to the  six th  or 
seven th , which is nearly  as long as b road, then  rem aining sim ilar to the  tw elfth  or 
fifteenth, then  very  g radually  decreasing so th a t  th e  segm ents in th e  term inal 
portion  are tw iee as broad as long; a t  abou t the fifteenth  a  low sharp  dorsal keeJ 
m akes its  appearance, a t  first in the  distal portion  only, b u t soon along the  en tire  
dorsal surface, w hich very  slowly increases in h e igh t, becom ing very  p rom inen t on 
the short term inal segm ents though never exceeding more th an  one fou rth  of 
their d iam eter in he igh t; opposing spine and term inal claw as in N . multicolor.

Disk lack ing : side and covering p lates very highi}’' developed along the 
brachial and p innule am bulacra.

Ends of th e  basal rays visible as small tubercles or small rhom bie areas in 
the angles of the ca lyx , but, no t raised above the general surface of the radiais 
and  therefore not especially  obvious ; rad iais short in th e  m edian line, but ex ten d ­
ing up  in to  the angles of th e  ealyx in th e  form of an equ ilateral triangle th e  
rounded apex of which entirely  separates the bases of the IB r,; IBr, slightly  
trapezo idal, abou t two and one half tim es as broad as long, the ven tro la tera l 
m argins very  th in  ; IB r , pentagonal, as long as, or only very  slightly  sho rter th a n , 
broad, the la teral edges nearly  as quite  as long as those of the IB r,, slightly  
constricted  ju s t below the lateral angles; I lB r  2, the first united  in the  proxim al 
two th irds , diverging a t approx im ately  a  righ t angle distally .

N ineteen arm s (in the  type) 130 mm. long, resem bling in th e  m ain those of
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F iu . 30.— N eom etra spinosissim a. 
L a te ra l view  of th e  type.
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X . multicolor ; first brachial w edge-shaped, abou t as long exteriorly  as broad 
d istally , in teriorly  united  for a lm ost the en tire leng th ; second brachial sim ilar, 
b u t swollen ex teriorly  to form an a ttach m en t for the g reatly  enlarged lower 
segm ents of P, ; th ird  and fourth  (syzygia! pair) slightly  longer th an  broad to  half 
again as long as b road , slightly  constric ted  cen tra lly ; n ex t three or four braehials 
w edge-shaped, progressively more and more oblique, som ewhat longer th an  b road , 
then becoming trian g u la r, as long as broad, the  long exterior side som ew hat 
convex, and  wedge-shaped term ina lly ; a t abou t the  seventh  brachial the d istal 
edge becomes projecting  and overlapping and arm ed w ith fine spines, this projec­
tion ending, on the  side tow ard the  longer lateral edge of the  segm ent, ab ru p tly  
in a more or less pronounced sharp  po in t or spine, so th a t  the  arm s appear to  
have dorsally  a  double row of more or less m arked short overlapping spines ; 
dista lly  these spines move g radually  nearer and nearer the m edian line, a t  the  
sam e tim e becom ing rounded carín a te , and gradually  die awa}7 distally . Kyzygies 
occur between the th ird  and fourth  b raehials, again betw een the te n th  and 
eleventh to the  tw elfth  and  th irtee n th , and  d istally  a t intervals of three (more 
rarely two or four) oblique m uscular a rticu la tions.

P, lo  mm. long, very slender and weak, w ith th irty-five segm ents, the first 
p roportionate ly  g rea tly  enlarged, twice as broad as long, with a strong carínate  
process, the second m uch sho rter, strongly  trap ezo id a l, the  rem ainder very  small 
and  squarish ; P , som ew hat longer, b u t stiff and  spine-like with elongated 
segm ents like P. ; P, 20 mm . long, no t especially s to u t, b u t very  stiff, w ith abou t 
tw en ty  segm ents, the first about twice as broad as long, slightly  carína te , th e  
second trapezoida], abou t as broad d istally  as the proxim al length , the th ird  half 
again as long as broad, the fou rth  over tw ice as long as broad , the  rem ainder two 
and  one half to  three tim es as long as broad an d  even longer d is ta lly ; th e  
segm ents have slightly  p ro jecting  and spinous d istal ends, th is character increas­
ing in in tensity  d is ta lly ; P4 sim ilar to P :< and  of the  same length ; the following 
pinnules decrease to 12 mm. on P^, th en  become som ew hat s to u te r, and  more 
slender again d istally , though rem aining of the same len g th ; the  segm ents in the  
distal portion  of all the pinnnles have prom inen t, som ew hat expanded , spinous 
distal ends. The pinnules on th e  o u te r arm s of each ray  appear to be considerably 
longer th an  those on the inner arms.

The colour in sp irits is w hite, th ick ly  blotched on the rays, arm s, and  
pinnnles with purp le , which colour also forms on the rays and division series a 
more or less well defined dorsolateral line.

Lo cal it y .— A ndaman Islands.— One specim en.

NEOMETRA MULTICOLOR.

Antedon discoidea (part) I90ij. M c C l e n d o n , Bull. Am erican Mus., vol. 22 , pp.
120, 125, 12f> (not of Carpenter).

Antedon multicolor 1907. A. H. C l a r k . Proc. U. S. N at. Mus., vol. 33 , p. 130. 
Antedon thetis 1907. A. H. C l a r k , Proc. U. S. N at. M us., vol. 33, p. 151.
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Calometra multicolor 1007. A. H. Cl a r k . Sm iths. Misoell. Coli. (Q uarterly  I s s u e ) ,

vol. 5 0 , p a r t 3, p. 303.

H a b i t a t .— Southern  Ja p a n .
D e p t h .— 2 0 - 1 1 0  fa th o m s.

N EO M ETR A  ACA N TH A STER.

Calometra acanthaster 100,S. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarterly
Issue), vol. 52 , p a rt 2, p . 224.

H a b i t a t .— Philippine islands.
D e p t h .— 40 fa th o m s.

NEOM ETRA ALECTO.

Calometra alecto 1911. A. H. Cl a r k , Proc. U . S. N at. M us., vol. 39 , p. 544.

H a b i t a t .— Philippine Islands.
D e p t h .— 4 2 -5 S  fa th o m s .

Genus G E PH Y R O M E T R A , nov.

G e n o t y p e .- - .* !vtedon versicolor, A . H. C lark , 1907.

D ia g n o s is .—A genus of Calometridae including species with tw en ty  long 
arm s composed of from one hundred and  tw en ty  to  one hundred  and  th ir ty  
braehials, the  11 Br series being 2; the an terio r in te rrad ia l processes of tile radiais 
are narrow  and sh o rt, so th a t the IB r , are  in apposition  beyond them , basally 
or en tire ly ; th e  IB r axillaries are en tirely  free la te ra lly , w ith sm ooth  m argins; 
the  cirri arc ra th e r  slender, com posed of about forty-five segm ents of which the  
longest arc  ab o u t as long as or sligh tly  longer th a n  broad , and reach to  from  
one-fourth to  one-th ird  of th e  arm  length ; th e  proxim al pinnules are all slender, 
b u t (excepting P ,)  stiffened; P is the  longest, longer th an  th e  distal pinnules.

G E P H Y  B OM ET RA VE RSI COLO 1 !.

Antedon versicolor 1907. A. H. Cl a r k , Proc. U. S. N at. Mus., vol. 3 3 , p. 132.
Calometra versicolor 1907. A. H. Cl a r k , Sm iths. Miscel], Coli. (Q uarterly  

Issue), vol. 50 , p a rt 3, p. 3G3.
H a b it a t . -S ou th -w estern  Ja p an .
D e p t h . 53 fa th o m s.

G E PH  Y R OM ET R A PR  O P INQUA.

Antedon, propinqua 1907. A. H . Cl a r k , Proc. U .S .  N at. Mus., vol. 3 3 , 
p. 133.

Calometra propinqua 1907. A. K . Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 50 , p a r t  3, p. 363.

H a b i t a t .—South-w estern Ja p an .
D e p t h ,— 95  fa th o m s.
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G enus P EC TIN O M ET R A , nov.

G e n o t y p e .— Antedon flavopurpurea  A. H. C l a r k , 1907.
D i a g n o s i s .— A genus of Calometridae in which the  I IB r  series are 2; the cirri 

are of m oderate leng th , ab o u t one th ird  as long as the arm s, composed of short 
segm ents, of which the  longest are rare ly  longer th an  b ro a d ; the radiais are 
seldom produced in terrad ia lly , rarely  separa ting  th e  bases of the IR r, ; the  
elem ents of the  IB r  series, and usually  also of the I IB r  series and the  first two 
braehials, have strong , more or less irregular lateral processes; the  b raehials are 
short so th a t  the  pinnules, which are no t especially  slender, appear closely set.

PEC TIN O M ET R A  M AGNIFICA.

Calometra magnifica 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,

P- 77-
D e s c r i p t i o n .— C entrodorsal hem ispherical, the  bare polar area convex, 

2 mm. in d iam e te r; cirrus sockets arranged  in two or th ree closely crowded 
irregu lar m arginal rows.

Cirri X X , 41-48, 40 mm. long ; first segm ent sho rt, th e  nex t tw o ab o u t twice 
as b road  as long, th e  following gradually  increasing in length to the fifth or seven th , 
which is abou t one th ird  broader th an  long ; following segm ents sim ilar to  alm ost 
the  m iddle of the  cirrus, a t  which poin t th ey  begin to  decrease g radually  in leng th , 
being twice as b road  as long in the  term ina l portion  ; a t  ab o u t the eighth  segm ent 
the m edian portion  of the  distal dorsal edge begins to  p ro ject in a  sm all A- 
shaped spine ; th is very  slowly increases d is ta lly , th e  whole dorsal surface of th e  
segm ent becom ing rounded carínate and  rising a t  the sam e tim e until in the term ina l 
th ird  the  cirrus segm ents bear broad sp a tu la te  carína te  processes which are equal 
in height to  ab o u t one th ird  their d iam eter ; opposing spine triangu la r, sim ilar in 
shape and  size to  th e  spine on the  preceding segm ent, b lu n t, the apex term ina l, 
arising from  the d ista l two th ird s of the  penultim ate segm ent, abou t equal to  one 
half of th e  la teral d iam eter of the  p enu ltim ate  segm ent in height ; te rm ina l claw 
conical, equal in length  to the  p enu ltim ate  segm ent, sto u t, slightly  curved.

Disk com pletely covered w ith a  pavem ent of ra th e r  sm all rounded p la tes , 
those in the  angles of the calyx between the division series bearing conical pro­
cesses in th e ir  cen tres ; th is calcareous covering is no t closely un ited  to  th e  perisom e 
beneath  excep t along the  am bulacra, b u t draw s aw ay from  it in d rying : am bulacra 
w ith side and  covering p lates highly developed.

E nds of the  basal rays visible as sm all, though prom inen t, tubercles in the 
angles of th e  ca ly x : radiais even w ith the edge of the  cen trodorsal, b u t over th e  
ends of th e  basal rays ex tending upw ard in a narrow  slightly  wedge-shaped (base 
upw ard) process which term ina tes distally  in a sp a tu la te  tip  between the  la tera l 
edges of the IB r2 ; IB r, sh o rt, slightly trapezo idal, no t in con tac t basally , ab o u t 
four tim es as b road  as long, ra th e r  strongly  convex dorsally , w ith a ra th e r  prom i-
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F ig . 31 .— Pectinometra magnifica , 
Lateral view of the type.
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n e n t narrow  rounded  m edian ridge; IB r2 pen tag o n a l, nearly  or quite twice as 
broad as long, th e  la te ra l edges slightly  sho rter th a n  those of th e  I B r u m aking 
with them  an ob tuse angle, w ith  a  narrow  rounded m edian ridge sim ilar to  th a t  
on the  IB r, in th e  proxim al h a lf; I IB r  2, w ith the  rounded  m edian ridge m uch 
less prom inen t th an  on the IB r  series.

Tw enty arm s ab o u t 120 mm. lo n g ; first b rachial sm all, w edge-shaped, twice 
as broad as long ex teriorly , a lm ost entirely  un ited  in te rio rly ; second brachial 
considerably larger, irregularly q u ad ra te , b o th  usually  w ith  a trace of a rounded 
m edian k eel; th ird  and fo u rth  braehials (syzygial pair) oblong, half again as b road 
as long ; n ex t four braehials oblong, twice as broad as long, w ith  a low tubercle 
in the proxim al half of the  m edian line ; following tw o or th ree  braehials wedge- 
shaped, the following triangu la r, ab o u t as long as b ro a d ; arm  tip s n o t p reserved. 
On the lower p a r t  of the  arm  traces of tubercles are found on a lte rn a te  sides of th e  
m edian line ; th e  proxim al th ird  of the  arm  is som ew hat com pressed la te ra lly , and  
bears on e ither side a shallow la te ra l groove. The arm s increase slowly in d iam e­
te r  up  to  about the tw elfth  brachial ; from  the  fou rth  onw ard the  b raehials have 
m oderately pro jecting  finely spinous d ista l edges. Syzygies occur betw een the  
th ird  and  fourth  braehials, again betw een th e  eigh teen th  and  n ineteen th  (rarely 
th e  seven teen th  and eighteenth  or tw en tie th  and  tw enty-first), and  distally  a t  
in tervals of from  four to  nine (usually six to eight) oblique m uscular articu lations.

P L 8 mm. long, slender and  w eak, w ith  tw en ty  segm ents, th e  first b road , 
slightly  wedge-shaped, ab o u t tw ice as b road  as th e  len g th  of its  p roxim al edge, 
produced d ista lly  in to  a  high rounded  carin a te  process ; second segm ent longer, 
half again as b road as long, bearing  a large fan-shaped carinate  process w ith  a 
scalloped or d en ta te  distal edge ; th ird  and fou rth  considerably less in d iam eter 
th an  th e  second, slightly  longer th an  broad w ith strong  oblong carinate  processes ; 
following segm ents non-carinate , slowly increasing in leng th , becoming twice as 
long as b road in th e  term inal portion  ; a f te r  th e  second segm ent the p innu le is 
ra th e r  sharp ly  tria n g u la r  ; in th e  distal half th e  segm ents p ro jec t som ew hat over 
the  bases of th e  succeeding segm ents a t  th e  angles of th e  p rism , th is  increasing 
tow ard  the tip  w here th e  ends of th e  segm ents overlap  all around  and are  m ore 
or less sp inous; P., 14 mm . long, slender, b u t  stiff, w ith  tw enty-one segm ents; 
first segm ent broad , ab o u t tw ice as wide as its  proxim al d iam eter, roundedly  
carinate  d ista lly  ; second segm ent wedge-shaped, ab o u t as long as th e  proxim al 
le n g th , w ith  a th in  ca rin a te  process ab o u t twice as b ro ad  as high d istally  ; th ird  
segm ent one th ird  longer th an  broad , strong ly  carinate  d istally , b u t th e  carination  
no t quite  so high as th a t  on the  preceding segm ent ; fo u rth  segm ent twice as long 
as b road , ca rin a te  d istally  like th e  th ird ;  following segm ents abou t tw o and  one 
half tim es as long as b road , slightly  longer in th e  term ina l p a r t ;  th e  p innule is 
strong ly  s ty lifo rm ,th e  segm ents being m ore or less produced an terio rly  a t  the  angles 
of th e  prism  in the shape of a spine overlapping th e  bases of th e  succeeding seg­
m ents ; th e  distal ends of the segm ents are som ew hat p rom inent and  finely spinous, 
th is becoming more pronounced d ista lly ; P s 15 mm . long, sim ilar to  P.2, though
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very sligh tly  sto u te r ; P + 14 nini. long ; P 6 12 mm. long ; P , 10 nun. long, sim ilar to 
P 3, b u t  w ith  p roportionate ly  som ew hat longer segm ents which in the d istal por­
tion have more expanded ends; P„ has fifteen segm ents; P 7 10 mm. long, slightly  
s to u te r  th an  P„, w ith ab o u t the  sam e num ber of segm ents which are p roportion­
a te ly  ra th e r  sho rter ; P , 9 mm. lo n g , s to u te r  th a n  P 7 , especially on the  th ird , 
fo u rth , and  fifth segm ents, none of w hich are more th an  twice as long as b ro ad ; 
following p innules of the  sam e leng th  and in general sim ilar ; th e  th ird -seven th  
segm ents are som ew hat b roadened, the  p innu le tap erin g  evenly  from a m axim um  
w idth on the  fourth  to a slender t i p ,  com posed of m uch elongate segm ents which 
have expanded  a n d  spinous distal end s; the d ista l p innules are  slender, 10 mm. 
long.

T he colour in sp irits is w hite.
L o c a l it y .—M alay Archipelago; 160 fathoms.— One specim en.

PEC TIN O M ETRA  ELA V O PU R PU R  EA.

Antedon discoidea (p a rt)  1006. McCl e n d o n , Bull. A m erican  M us., vo l. 2 2 ,  pp .
120, 125, 126 (not of C arpenter).

A ntedon flavopurpurea  1907. A. H. C l a r k ,  Proc. U.S. N a t. Mus., vol. 3 3 , 
p. 134.

Calometra flavopurpurea 1007. A. If. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 0 , p a r t  3, p . 363.

H a b i t a t .— Southern Ja p an .
D e p t h .— 8 5 -1  lo  fa th o m s.

PEC TIN O M ET R A ' CARDUUM .

Calometra carduum  190S. A. H Cl a r k , Sm iths. Miseell. Coli. (Q uarterly  Issue), 
vol. 52 , p a r t 2, p. 222.

H a b it a t .— Philippine Islands.
D e p t h .— 0 7 -1 1 0  fa th o m s.

PEC TIN O M ETH A  SEPA R A TA .

Antedon separata 1007. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 33 , p. 133. 
Calometra, separata 1907. A. H . Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 

vol. 50 , p a r t  3, p. 363.

H a b it a t .— S outhern  Ja p an .
D e p t h . — 5 5 -1 0 6  fa th o m s.

F am ily  THALASSOMETRIDAE.

Thala.ssometridu' (part) 190S. A. II. Cl a r k , Proe. U .S . N at. Mus., vol. 34 ,
p. 211.
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Thalassometrinœ  1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
pp. 2, 13.

Genus PTIL O M E TR A .

Kallispongiu  (part) 1 8 7 7 .  W r i g h t , Proc. Roy. Irish Acacl. ( 2 ) ,  vol. 2 ,  p. 7 5 4  

(Kallispongia acrheri, sp. nov.).
Ptilometra  1907. A. H . C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 5 0 , 

p a r t 3, p. 358 (Comatula macronema J . M üller, 1S46).

PTIL O M E TR A  M Ü LLER I.

K allispongia archeri, var. 1877. W r ig h t , Proc. Roy. Irish Acad. (2), vol. 2, 
p. 754, pi. xi, fig. 3.

Antedon macronema 1888. P . H . Ca r p e n t e r , “ C hallenger” R eports, vol. 2 6 , 
Zoology, p. 212 (excepting specim ens from  K ing George’s Sound, and figs. 
4 and 5 on pi. xxxviii), and following authors.

Ptilometra mulleri 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 41.

Himerometra paedophora 1909. H. L. Cl a r k , A ustralian  Museum (Memoir iv , p . 
524, pi. x lvii, figs. 4-10 (young).

H a b i t a t .— South-eastern  A ustralia.
D e p t h .— 6 - 4 8  fa th o m s .

P TILO M ETR A  M AC R OX ILMA.

Comatula macronema 1846. J .  M ü l l e r , M onatsber.' d. k. preuss. xAkad. d. Wiss. 
1846, p. 179.

Antedon wilsoni 1888. B e l l , Ann. and Mag. N at. H ist. (6 ), v o l. 2, N o . 11, 
p . 403 (y o u n g ) .

Antedon macronema 1888. P. H . C a r p e n t e r , “  Challenger ” R eports , vol. 2 6 , 
Zoology, p. 212 (specimens from K ing George’s Sound), pi. xxxviii, figs. 4, 5. 

Ptilometra macronema 1907. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  issue), 
vol. 50 , p a r t  3. p. 359.

Ptilometra dorcadis 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 39.

H a b i t a t .— W estern and  Southern A ustralia  from Dirk H artog Island to 
P o rt P hillip  an d  K angaroo Island.

D e p t h .— 7 -2 8  fa th o m s.

Genus PTER O M ETR A .

Pterometra 19o9. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , p. 177 
(Ptilometra trichopoda A. II. C la rk , 1908).
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P T E R O M E T R A  SPLE N D ID A .

Ptilometra splendida L909. A. H. Cl a r k , Proc. U.S. N at. M us., vol. 37 , p. -I-i. 

Ha b it a t .— Philippine Islands.
D e p th .— 37 fa th o m s.

PTE R O M ET R A  T R IC H O PO D A .

Ptilometra trichopoda 190S. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 52 , p a r t  2, p. 224.

Pterometra trichopoda 1911. A. H. Cl a r k , Proc. U.S. N at. M us., vol. 3 9 , 
p. 545.

H a b it a t — Philippine Islands.
D e p t h .— 37 to  5S fa th o m s .

Genus ASTEROMETRA.

Asterometra 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 50, 
p a r t  3, p. 35S .— 190,S. Bull. Mus. Comp. Zoöl., vol. 51 , No. S, p. 245 

(Antedon macropoda A. H. Clark, 1907).

ASTEROMETRA MIRIFICA.
Antedon longicirra (part) 1893. B e l l ,  Jo u rn . L iun. Soc. (Zoöl.), vol. 2 4 , p. 339. 
Asterometra mirifica 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 22 , 

p. 146.
D e s c r ip t io n .— This is a ten-arm ed  species, in general sim ilar to  M. cristata 

and to -4. longicirra, b u t it m ay  be readily distinguished from  these species by 
the  very  high sharp  m edian keel on the  IB r series an d  on the first tw o braeh ials; 
th is keel is convex in a profile view so th a t  th e  outline of the  lower p a r t of the 
an im al is indicated  by a series of convex scallops instead  of by  a s tra ig h t line as 
in A . cristata, or well-spaced angu lar tubercles as in A. longicirra.

The colour in sp irits is w hite, the perisom e brown.
L o c a l it y .—Sahul B ank  (10° 30' S. la t .,  125° E. long.).— One specim en. 
R e m a r k s .— I have exam ined some add itional specim ens of th is species which 

are p reserved in th e  B ritish  M useum ; there appears to  be b u t little  individual 
variation .

ASTEROMETRA CRI STAT A.
Asterometra cristata 1911. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 39 , p. 547. 

H a b i t a t . — Philippine Islands.
D e p t h . 74 fa th o m s .

ASTEROMETRA LONGICIRRA.
Antedon, longicirra 1888. P. H. C a r p e n t e r ,  “ C hallenger”  R eports, vol. 26 , 

Zoology, p. 103, pi. xvii.
H a b it a t .— Ki Islands.
D e p t h .— 140 fa th o m s.
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F ig .  3 2 ,— Pterometra trichopoda.
L atera l view of a ty p ica l specim en.
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F ig .  3 3 .— Asterometra mirifica.
I.a te ra l view of tile  type.
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A STERO M ETRA  M A GN IPED A .

Asterometra magnipeda 1911. A. H. Cl a r k , Proe. U. S. N at. Mus., vol. 3 9 , 
p. 546.

H a b i t a t .— Philippine Islands.
D e p t h .^ 42  fa th o m s.

A STERO M ETRA  MACROPODA. '

Antedon macropoda 1907. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 33 , p. 136. 

H a b it a t .—Southern  Ja p a n .
D e p t h .— 103 fathom s.

A STERO M ETRA  PU LC H ER R IM A .

Ptilometra pulcherrima  1909. A. H. C l a r k , Proe. U. S. N at. Mus., vol. 36 , 
p. 400.

Asterometra pulcherrima 1911. A. H. C l a r k ,  Proe. U .S .  N at. M us., vol. 3 9 , 
p .  5 4 7 .

L o c a l i t y .— Southwest of the months of the Irrawaddy River (15° 25' N. l a t . , 
93° 45' E. long.); 49-40 fathoms.— One specim en, agreeing well with th e  tv p e , 
and  with an o th er specim en in the “  Siboga ” collection.

O t h e r  R e c o r d s .— Philippine Islands.
D e p t h .— 28 fa th o m s .

A STERO M ETRA  A N TH U S.

Antedon anthus 1907. A. H . Cl a r k , Proc. U. S. N at. M us., vol. 33 . p. 136. 

H a b i t a t .—Southern Ja p a n .
D e p t h . — 103 fa th o m s .

A STERO M ETRA  ACERBA.

Antedon longicirra (part) 1S93. B e l l , Jo u rn . L inn . Soc. (Zoöl.), vol. 24 , p. 339. 
Asterometra acerba 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 22 , p. 147.

D e s c r ip t io n .— In  general th is species come« nearest to A . anthus of sou th­
ern J a p a n , b u t i t  is a  more slender species an d  possesses only ten  arm s.

Cirri X X , 84-90, 55 mm . long, more slender than  those of .4. anthus.
R adiais w ith  a m oderately  prom inen t dorso ventral ly elongate m edian tuberc le ; 

IB r series w ith a fa in t narrow  low m edian carination.
Ten arm s SO mm. long, slightly more slender than  those of A. a n thus , w ith  

slightly  longer brachials ; arm s strongly com pressed distally  as in th a t species : 
b u t the overlapping spines developed on the  brachiata are not nearly  so long or 
so s to u t.
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F ig . 34 — Asterom etra acerba, 
(a) L a te ra l view of th e  type, 
(ft) T he p rox im al pinnules.
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Pinnules m uch longer th an  those of A . anthus, and  more slender w ith  p ropor­
tionate ly  longer segm ents, those in the  term ina l portion  being three tim es as 
long as broad or even longer, w hereas in A . anthus th ey  do n o t exceed tw ice th e  
b read th  ; P , is 7 mm. long w ith tw elve segm ents; P , is sim ilar, 7-5 mm . long; P 3 
is slightly  s to u te r , S m m . long ; P 5 is 9 mm. long ; the d ista l p innules are  13 mm. 
long.

The colour in  sp irits  is brow nish w hite.
L o c a l it y .— Sahul B a n k  (10° 30' S. l a t . , 125° E. long.)—-One specim en. 
R e m a r k s .— I t  is in teresting  to note th a t  th is  species represen ts the sm aller 

an d  more slender com ponent of a specific pa ir  inhab iting  a single locality  (the 
larger an d  sto u te r  com ponent being Asterometra mirifica) ju s t  as A . anthus  is 
the  sm aller and  m ore slender com ponent of the  anthus-macropoda  pa ir  of so u th ­
ern  Ja p a n  ; an d  th a t ,  w hile bo th  species of the  la tte r  p a ir  have more th an  ten 
a rm s, bo th  species of the  acerba^mirifica pa ir have ten  arm s only.

I have exam ined some add itional specim ens of th is species from the  same 
locality  which are  preserved in the  B ritish  M useum.

A STERO M ETRA  L E P ID A .

Asterometra lepida  1908. A. H . C l a r k ,  Proc. Biol. Soc. W ashington , vol. 2 1 ,  
p . 229.

H a b it a t .— S tra its  of Form osa (Taiwan).
D e p t h .— 35 fathom s.

Genus THALA SSO M ETRA

Thalassometra 1907. A. H . C l a r k ,  Sm iths. Miscell. Coli. (Q uarte rly  Issue), vol. 5 0 ,  
p a r t  3, p . 359 (Antedon villosa A. H . Clark, 1907).

THALASSOM ETRA A N N A N D A LEI.

Crotalometra annandalei 1909. A. H . Cl a r k , Proc. U. S. N at. Mus., vol. 3 6 , 
p . 642.

Thalassometra annandalei 1911. A. H . Cl a r k , Proc. U. S. N at. M us., vol. 39 . p. 
551.

D e s c r ip t io n .— C entrodorsal colum nar, the  tip  tru n ca ted  conical as in Astero­
metra, 5 mm. long by ab o u t 5 mm . broad a t  the base ; cirrus sockets arran g ed  
in ten colum ns of usually  three each, th e  colum ns of ad jacen t radial areas being 
closely crowded an d  more or less a lte rn a tin g , th e  tw o colum ns of each rad ia l area 
being separa ted  by  a  slightly  concave m edian area of abou t half the ir w idth  ; 
po lar area w ith  five more or less m arked in terrad ia l ridges which term ina te  in 
five sm all tubercles ab o u t th e  apex.

Cirri com paratively  slender, X X X , 62-79, 65 m m . long ; first th ree  segm ents 
app rox im ately  equal, sho rt, ab o u t twice as broad as long, th e  following gradually
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F ig . 3 5 ,— Thalassometra annandalei.
L ate ta l view of th e  type.
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increasing in leng th , becoming squarish on the fifth or six th  and half again or 
nearly  twice as long as b road on the  eighth or n in th  ; nex t three or four segm ents 
sim ilar, the  length  then very  slowly decreasing, the  segm ents in th e  m iddle of the  
cirrus being squarish and those in the  d istal p a r t ab o u t tw ice as broad as long : 
e igh th , n in th , o r ten th  a  transition  segm ent ; sho rtly  a fte r the transition  segm ent, 
the  m edian portion  of the d ista l dorsal edge of the segm ents begins to  become 
p ro m in en t; th is  very slowly increases in h e igh t, arising from  p rogressively  m ore 
and  more of th e  dorsal surface of th e  segm ents, w hich become progrès sively 
more and more carínate , so th a t  in the term inal forty-five or fifty the  dorsal s u r ­
face is produced in to  a sharp  th in  keel, s tra ig h t in fro n t, convex posterio rly , th e  
ou ter edge parallel w ith th e  m edian line of th e  cirrus, in height equal to  a b o u t 
one th ird  of th e  lateral d iam eter of th e  segm ent which bears i t  ; opposing spine 
sm all and  b lu n t, arising from  the  en tire  dorsal surface of th e  p enu ltim ate  seg­
m ent, the apex  subterm inal or cen tra l, in heigh t equal to  ab o u t one th ird  th e  
d iam eter of the  p en u ltim ate  se g m e n t; term inal claw sm a ll, abou t equal in 
length to  the  penu ltim ate  segm ent, s to u t and m oderately  curved . The cirri are 
rounded  in th e  basal th ird , subsequently  becom ing strongly  com pressed la tera lly  
a n d , w hen view ed from th e  side, som ew hat broader.

E nds of th e  basal rays visible as dorsoven trally  elongated tubercles in th e  
angles of the  ealyx ; a deep and narrow  eleft is seen betw een th e  rad iais an d  the 
centrodorsal : rad iais very narrow , eonvex p rox im ally , concave d ista lly , w ith  a 
sm all sharp  tubercle  in the m edian p a r t of th e  p rox im al b o rd e r; I Br, ab o u t 
th ree tim es as broad  as long, th e  prox im al border convex, the d ista l concave, in 
close lateral apposition  and extend ing  ra th e r  well u p  in to  the angles of the  
calyx ; th e  la te ra l edges are more or less den ticu la te , and there is a  low, though 
sharp , se rrate  m edian keel ; IB r, slightly  longer th an  broad , shield-shaped, the 
posterior border produced in to  a rounded projection  incising the IB r,, the an te­
rior edges concave, th e  an te rio r angle som ew hat produced, th e  la teral edges 
som ew hat d e n tic u la te ; it  bears a sharp  se rra te  m edian keel in the  proxim al tw o  
th ird s  ; I IB r  4 (3-j- 4), rare ly  2, strongly  convex dorsally , in elose lateral apposi­
tion  and sharp ly  flattened like the IB r series, th e  la tera l edges produced and  
strong ly  d e n tic u la te ; I IB r  3-1-4 (syzygial pair) een tra lly  constric ted  w ith th e  
lateral angles produced as in the  o ther species of the  genus.

T w enty  arm s 115 mm. long; first brachial sh o r t, sligh tly  longer ex teriorly  
than  in terio rly , in teriorly  un ited , som ew hat incised by  the  seeond which is nearly  
tw ice as large and has a rounded posterior p ro jection  ; these two brachials, like 
th e  IB r , and  i? have a slightly  m arked m edian carin a tio n ; th ird  and fou rth  
brachials (syzygial pair) no t q u ite  so long as b road , som ew hat constrie ted  cen­
tra lly  ; nex t five or six braehials alm ost oblong, about twice as broad as long, th e  
surface ra th e r  strongly  concave, then  becoming wedge-shaped, and  soon tr ia n ­
gu lar, nearly  as long as b road , and a fte r th e  m iddle of the  arm  wedge-shaped 
again and abou t as long as broad. The arm s are a t first evenly rounded dor­
sally , bu t a fte r the  basal th ird  they  gradual!)’ become com pressed and more
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sharp ly  rounded  dorsally , and in the  ou ter ha lf very  narrow  and  very  sharp ly  
rounded  dorsally  , though n o t really  carinata  ; a f te r  the  basal th ird  of the arm s 
the b rachials develop slightly  projecting  and finely spinous d istal edges. The 
dorsal (b u t n o t th e  dorsolateral) side of the  fo u rth  and  follow ing b rach ials is 
eovercd w ith  fine sh o rt spines w hich gradually  become coarser a fte r  th e  proxim al 
th ird  of th e  arm  and  tend  to  arrange them selves in lo n g itn d in a l lines; segm ents 
of th e  division series and  arm  bases w ith strongly  den ticu la te  borders. Syzygies 
oceur betw een th e  th ird  and fourth  brach ials, again  betw een th e  tw enty-fifth  and  
tw en ty -six th  to  th irty -fifth  and  th irty -six th  (usually  in th e  v icin ity  of the  
tw en ty -n in th ), and  d ista lly  a t  in tervals of from  five to  seventeen (usually  seven 
to  ten ) oblique m uscular a rticu la tions.

I’d 12 n in i. lo n g , m o d e r a te ly  s to u t  in  th e  p r o x im a l h a lf  b u t  b e e o m in g  s len d er  

d is t a l ly ,  w ith  a b o u t  t w e n ty  s e g m e n ts ,  a ll o f w b ieh  are a p p r o x im a te ly  a s  lo n g  as  

b road  a n d  th e  b a sa l tw o -th ir d s  o f  w h ic h  a re  s tr o n g ly  c a r ín a te  ; P , 10 m m . lo n g ,  

s im ila r  t o  P® , b u t  le s s  s to u t  b a s a l ly ;  P ¿ 6 m m . lo n g , m u e li  m ore s le n d e r  th a n  

P p  ta p e r in g  e v e n ly  fro m  th e  b a se  to  th e  t ip ,  w ith  f if t e e n  s e g m e n t s ,  th e  p r o x im a l  

fou r or f iv e  s q u a r ish , th e n  b eco m in g  lo n g er  th a n  b road  a n d  a b o u t  tw ie e  a s  

lo n g  a s  b road  te r m in a lly . P 3 s im ila r , 6 m m . lo n g  ; P + a n d  fo llo w in g  p in n u le s  

5 m m . lo n g  w ith  a b o u t  th ir te e n  s e g m e n ts ,  le ss  s le n d e r  d is ta l ly  th a n  th e  p rec ed ­

in g  ; th e  s e g m e n ts  h a v e  s l ig h t  o v e r la p p in g  sp in e s  d e v e lo p e d  o n  th e  d is ta l e d g e  

a lo n g  th e  d o rsa l e r e s t ;  d is ta l p in n u le s  10 m m . lo n g , r a th er  s le n d e r ,  w ith  a b o u t  

t w e n ty  s e g m e n ts ,  th e  first sh o r t  a n d  c r e s c e n t ic ,  th e  see o n d  tr a p e z o id a l, a b o u t  a s  

b ro a d  d is ta l ly  a s i t s  m e d ia n  le n g t h ,  th e  fo llo w in g  h a lf  a g a in  a s  lo n g  a s  b ro a d , 

t h e  te r m in a l fo u r  o r  fiv e  d is p r o p o r t io n a te ly  s m a ll ; th e  d o r sa l c r e s t  is  sh a r p  a n d  

s o m e w h a t  s p in o u s .
The colour in sp irits is brow nish w hite ; liv ing  specim ens are  b rig h t yellow. 
L o c a l i t y .— M alay Archipelago', 30 fathom s.— Two specim ens.

O t h e r  R e c o r d s .— Philippine Islands.
D e p t h .—  180 to  279  fa th o m s .

TH A LA SSO M ETRA  M A G N IC IR RA .

Antedon magnicirra  1905. B e l l , M arine In vestiga tions in S outh  A frica, vol. 3 , 
p . 141, pi. iv.

H a b i t a t .— South  Africa.
D e p t h .— 3 0 0 -4 5 0  fa th o m s .

TH ALASSOM ETRA HUSTICA.

Crotalometra rustica  1909 . A. H. C l a r k , Proe. Biol. Soc. W ash ing ton , vol. 2 2 ,  
p. 80.
D esc r ipt io n .— C en tro d o rsa l a p p a ren tly  a s in  T . m agnicirra , w ith  th e  c irru s  

s o c k e ts  a rr a n g e d  in  te n  c o lu m n s , tw o  in  e a c h  ra d ia l area .
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F ig . 3 6 . — Thalassometra rustica.
L atera l view  of the  ty p e.
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Cirri X X , ab o u t 70 (69 to broken tip ) , 85 mm. long, large and s to u t : first 
three segm ents subequal, abou t th ree tim es as broad as long, fou rth  slightly  longer, 
fifth squarish  or slightly  longer than  b road , th e  following segm ents ab o u t one 
th ird  longer th an  broad , a f te r  th e  eigh teen th  becom ing squarish , and  a fte r four 
or five more ab o u t tw ice as broad  as long ; eigh teen th  a transition  segm ent ; 
a f te r  the  transition  segm ent the  dorsal surface of each segm ent g radually  rises 
to  a  sub term inal dorsal tuberc le , w hich, how ever, never p ro jec ts in the form  of 
a  spine ; the  tubercle  is a t first ra th e r  broad transverse ly  and rounded dorsally , 
b u t d istally  i t  becomes narrow er so th a t  the dorsal surface of the  segm ent be­
comes b lun tly  carínate . Viewed la te ra lly  the  dorsal profile of the  cirri presents 
a  slightly  se rra te  appearan ce .

E nds of th e  basal ray s visible as p rom inen t dorsoven tralis7 elongated  tubcr- 
eles in the angles of th e  calyx  ; rad iais p ro jecting  very sligh tly  beyond the edges 
of th e  centrodorsal ; IB r, very  sh o rt, band-like, ab o u t five tim es as b road as 
long, convex- prox im ally , concave d is ta lly , in close la te ra l apposition  ; IB r2 
broadly  pen tagonal, half again  as broad as long, all th e  sides s trong ly  concave; 
the  la tera l edges of the  tw o com ponents of th e  IB r series tak en  together are 
evenly and  strongly  concave, th e  proxim al w idth of th e  IB r, and  the  d istal w idth 
of the  IB r2 being about the  sam e ; bo th  these segm ents are  sharp ly  flattened 
la tera lly , with the  apposed edges som ew hat everted . I IB r  4 (3 + 4 ) ,  very  strongly 
rounded dorsally  like th e  IB r , in close la te ra l apposition  and  sharp ly  flattened , 
th e  la tera l edges som ew hat p rodu ced ; the segm ents of th is division series are 
p ropo rtio n a te ly  ra th e r  long.

T w enty  arm s ab o u t 150 mm. long, deep and  com pressed , strong ly  rounded 
dorsally  ; first brachia] very  sh o rt, strongly  concave an terio rly  ; second brachial 
m uch larger, with a  poste rio r rounded process incising the  first ; th ird  and  fourth  
brachials (syzygial pair) a b o u t as long as b road , concave dorsally  and laterally  
like the  I IB r  3 + 4 ; following brachials to the n in th  w edge-shaped, half again 
as broad as long ; following brachials tr ia n g u la r, ab o u t as long as broad , in 
th e  term ina l portion  of th e  arm  becom ing wedge-shaped and  slightly  longer. 
A fter th e  proxim al th ird  of the arm  th e  brachials develop p rom inent and  spinous 
distal ends an d  a stria ted  dorsal surface. Syzygies occur betw een th e  th ird  and  
fou rth  b rach ia ls, again betw een th e  fifteenth  and six teen th  to  n ineteen th  and 
tw en tie th , an d  d ista lly  a t  in tervals of from four to  nine oblique m uscular articu ­
lations.

P d  15 mm. long, large and  s to u t in the  basal half b u t tapering  to a  slender 
tip , w ith  ab o u t tw enty-five segm ents, th e  second-seven th  broader th an  long, the  
rem ainder ab o u t as long as b ro ad ; P, 12 mm. long w ith tw enty-three 
segm ents, much less s to u t than  P D , the ou ter segm ents som ew hat spinous along 
the ir  dorsal ridge ; P3 7 mm. long, considerably  more slender th an  P.2, tapering  
evenly from the base to the end of the proxim al half, slender from  there o u t­
w ard , w ith sixteen segm ents all bu t th e  first two of which are approx im ately  
squarish ; following pinnules of about the  sam e length b u t scarcely tapering  a t
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all u n til near th e  tip , and  henee appearing som ew hat s to u te r; they  are composed 
of abou t fourteen  segm ents; d istal pinnules m oderately  slender, 12 mm. long with 
tw en ty  segm ents, the  first trapezoidal, abou t twice as broad d ista lly  as its  
m edian length, th e  second trapezoidal, som ew hat broader d istally  th an  the 
m edian length, the  rem ainder slightly  longer than  broad ; the  dorsal ridge is very  
sharp  and more or less spinous.

The colour in sp irits is white.
L o c a l i t y .— M alay Archipelago: 3 0  fathoms.— One specimen.
R e m a r k s .—The single known specimen of th is species is, u n fo rtunate ly , 

badly broken, though it is possible to  piece it together so th a t  m ost of its  charac­
ters m ay be m ade ont.

There is a possib ility  th a t  th is is identical w ith Th. magnicirra described from  
South Africa by  Professor Bell, b u t ne ither his diagnosis nor his figure is suffi­
ciently  accura te  to  adm it of sa tisfac to ry  com parison. H e sta tes th a t  in magni­
cirra th e  centrodorsal bears “ three or four vertical rows ” of cirrus sockets, b u t 
his figure shows five in one half of the centrodorsal only ; he says th a t  the cirri 
“  m ay be as m uch as 70 mm. long ,” b u t his detailed  figure of a c irrus, accord­
ing to  the  exp lanation  of the  p la te , shows one 41 mm. long, while th a t  on his 
draw ing of the  en tire  anim al is 60 mm. long. He says fu rth er th a t  “  no p innules 
are very  long, b u t th ey  are all s to u t ,”  an d  figures them  all as slender. There is 
figured “  an  arm  from  the side, showing th e  form  of the p lates and pinnules, as 
well as the rem arkab le subsidiary p lates betw een the  arm  jo in ts ”  ; th is figure is 
four tim es n a tu ra l size and  shows P P  a-k, which are given as from  3 mm. to  4 mm. 
long (corrected); as his specim ens are n o t much sm aller, ap p aren tly , than  the one 
under consideration (cirri 70 m m ., arm s 100 mm.) this would m ake these p innules 
proportionately  only ab o u t one half as long, and , judging from Mr. B e rjeau ’s 
figure, th is appears to be the  case. , I t  should be noticed th a t  the  portion  of 
arm  figured ( X 4) is shown as 75 mm. long, while th e  same portion  of an arm  
m easured on the  figure of the en tire  anim al (X 2) is 47 mm. ‘‘ The rem ark­
able subsid iary  p la tes ”  were long ago described by P. H. C arpenter. The p in ­
nules in m agnicirra  are figured as arising in pairs from  a lte rn a te  b rachials, an im ­
possible arrangem en t, and , moreover, have a certain  suppleness far rem oved from  
w hat is ac tually  found in the Thalassometridae. Professor Bell placed the  species 
“  n ex t to  A . angustiradia” ( = Adelometra angustiradia-, Antedonidae) of C arpen­
te r ’s “ Savignyi g ro u p ”  in sp ite  of its  very  obvious relations to  C arp en te r’s 
“  G ranulifera g ro u p ”  (Thalassometridae). The delineation  of the  pinnules of 
the  inner side of the arm  is m isleading, as one na tu ra lly  would consider them  to  
be the  ou ter p innules if there  is noth ing  said to  th e  co n tra ry , anti would therefore 
ob tain  a very erroneous idea of th e  anim al.

TH ALASSOM ETRA S E N T IFE R A .

Crotalometra .sentifera 160!). A. tl C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 ,
p. 147.
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P ig . 37.— Thalassom etra senti feia . 
L a te r a l  v ie w  o f  t h e  t y p e .



A. H. CLARK : T H E  CR IN O ID S OF TH E IN D IA N  OCEAN.

D e s c r i p t i o n . — This new form  is m ost nearly  re lated  to  Th. magnicirra aud  
to Th. rustica; while of the  same arm  length or even som ew hat larger th a n  th e  
la tte r  (150 mm. to 160 mm. arm  length) it  is more slender, the  arm s are fewer in 
num ber (twelve to  sixteen), the  cirri are sho rter and less s to u t, w ith fewer seg­
m ents (X X , 59-62, 50 mm. long), and  the  brachials a fte r the  proxim al th ird  of 
the arm  bear long overlapping spines which are more or less flattened dorso- 
ven tra lly  aud rounded or tru n ca ted  a t  th e  tip .

The colour in sp irits is light yellowish brown.
L o c a l i t y . — Laccadive Islands  (10° 47' 45" N. la t.,  72° 40' 20" E . long .; 

S tation  No. 124); 703 fathoms ; large waterworn fragments of reef coral.—Two 
bad ly  broken specim ens.

THALA SSO M ETRA  IN F E L IX .

Crotalometra infelix  1911. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 39 , p. 550. 

H a b i t a t . — Philippine Islands.
D e p t h .— 230 fa th o m s.

TH A LA SSO M ETRA  GIG A N TEA .

Thalassometra gigantea 1908. A. H. C l a r k ,  Proc. U. S. N at. Mus., vol. 34 ,
p . 222.

H a b i t a t . — H aw aiian Islands.
D e p t h . — 430-477 fathom s.

TH A LA SSO M ETRA  H A W A IIEN SIS .

Antedon hawaiiensis 1907. A. H. C l a r k ,  Proc. U. S. N at. Mus., vol. 33 , p. 152. 
Thalassometra hawaiiensis 1907. A. H. C l a r k ,  S m iths. Miscell. Coli. (Q uarterly  

Issue), vol. 5 0 ,  p a r t 3, p. 360.

H a b i t a t . —H aw aiian Islands.
D e p t h . — 298-351 fathom s.

THALASSOM ETRA VILLOSA.

Antedon villosa 1907. A. H. C l a r k ,  Proc. U. S. N at. Mus., vol. 33 , p. 138. 
Thalassometra villosa 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), 

vol. 5 0 ,  p a r t 3, p. 360.

H a b i t a t . — W estern A leutian  Islands, T errito ry  of Alaska.
D e p t h . — 1046 fathom s.

THALASSOM ETRA A G A SSIZII.

Antedon agassizii 1895. H a r t l a u b ,  Bull. Mus. Comp. Zoo!., vol. 2 8 ,  No. 4, 
p. 131, pi. i , figs. 4, 7, 8 ; pi. ii, figs. 16, 18, 19; pi. iii, fig. 23.
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Thalassometra agassizii- 1007. A. H . C l a r k , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 50 , p a r t  .0, p. 3<i0.

H a b i t a t . — Galapagos Islands.
D e p t h .— 327-782 fa th o m s .

T H  ALASSO M ET HA ATT E N U ATA.

Thalassometra attenuata  1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 2 2 , p. 117.

D e s c r i p t i o n .— C entrodorsal conical, the  sides slightly  convex, 3 mm . broad  
a t the base and 2 mm . h igh , the  cirrus sockets arranged  in ten  colum ns of 
usually two each, the  pairs of colum ns usually  slightly  separa ted  rad ially  by  a 
shallow furrow or a coarsely tubercu la r ridge.

Cirri X X , 02— 71, elongated and  very slender, 50 m m . long, the  longest 
segm ents being tw ice as long as broad o r slightly  longer, those a fte r ab o u t the 
tw enty-fifth  being sligh tly  b roader than  long ; th e  segm ents a fte r  the  seven teen th  
or tw en tie th  have the  d istal dorsal edge produced in to  a se rra te  ridge which soon 
gives place to  sm all carína te  dorsal spines.

Ends of the basal rays v isib le  as sm all, though ra th e r  p rom inen t, tubercles 
in the  angles of the  calyx ; rad iais ju s t visible, or en tire ly  concealed, som etim es 
bearing on th e  dorsal surface a row of sm all tubercles ; IB r, very sho rt, w idely 
chevron-shaped, th e  proxim al and  ou ter th ird s of the  d ista l edge som ew hat 
everted  and the  d istal la teral angles more or less produced ; IB r2 tr ia n g u la r, twice 
as broad  as long, the  an terio r edges som ew hat everted , the  la te ra l angles more or 
less produced ; I fB r 4 (3-f— 4), developed in two o u t of six specim ens, the lateral 
edges of the  com ponent ossicles more or less produced.

Ten to  th irtee n  arius so mm. to  90 mm. long, exceedingly slender, having in 
general more th e  appearance  of those of some slender an ted o n id  th an  of those of 
a tha lassom ctrid  ; first brachial sh o rt, w edge-shaped, tw ice as long exteriorly  as 
in terio rly , basally  u n ited  in te rio rly , th e  an te rio r and  posterior edges slightly 
th ickened, the  la te ra l edges som ew hat p roduced, and the  an te ro la te ra l angles, 
both in terio r and ex te rio r, m ore or less produced ; second brachial sim ilar in size 
and sh a p e ; th ird  and  fou rth  b rachials (syzgial pair) usually  slightly  longer 
in terio rly  th an  ex terio rly , half again as broad as to ab o u t as b road  as long ; nex t 
th ree or four brachials approx im ately  oblong, twice as broad as long, then  becom­
ing trian g u la r, as long as b road , distally  slowly increasing in length an d  becom ing 
w edge-shaped, being twice as long as b road in the  ou ter p a r t  of the  arm  ; synarth- 
rial tubercles ra th e r  p ro m in en t; IB r series and first two brachials sm ooth dorsally 
or w ith a few sm all low inconspicuous tubercles, usually  w ith  slightly  spinous 
la teral borders; following brachials w ith th e  dorsal surface studded  w ith very fine 
sho rt spines or sharp  tubercles which in some specim ens are  nearly  obsolete ; a t 
abou t the  end of the  proxim al fourth  of the  arm  the  brachials begin to 
develop prom inen t long itud inal s tria tions which increase in frequency and  height
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F ig . 38 — Thalassometra attenuata.
L atera l view of th e  type.
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distally . The proxim al oblong brachials have th e  p roxim al and  d ista l ends som e­
w h at p rom inen t ; a fte r ab o u t the  tw en tie th  brachial the  d ista l edges begin to 
overlap , and in the d ista l portion  of the arm  th e  brach ials have th e  d is ta l p a r t 
som ew hat expanded , giving approx im ate ly  th e  sam e “ d ice-box”  appearance 
which is ch aracteristic  of th e  term inal po rtion  of the  arm s am ong th e  A ntedonidæ.

The p innules are essentially  as in the  re la ted  species of the genus ; th e  first 
th ree p innules on each side (P P 1-3, a-c) are very strongly  carínate .

The colour in sp irits is w hite, th e  perisom e, and  som etim es the  IB r series and 
arm  bases, ligh t brow nish.

L o c a l i t y .—South of K nrrachi (22° 24' 00" N. la t . ,  66° 51 ' 30" E . long.); 765 
fathoms ; bottom temperature 43° Fahr. ; green m ud.— Six specim ens.

TH A LA SSO M ETRA  A STER .

Antedon aster 1907. A. H . C l a r k , Proc. U. S. N at. M us., vol. 33 , p. 145. 
Thalassometra aster 1907. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue),

vol. 5 0 , p a r t  3, p . 360.

H a b it a t .—Southern  Ja p a n .
D e p t h .— 369-405 fathom s.

TH A LA SSO M ETRA  H IR SU T A .

Thalassometra hirsuta  1911. A .H . C l a r k , Proc. U. S. N at. M us., vol. 3 9 , p . 552.

H a b i t a t .— P hilippine Islands.
D e p t h .— 117-383 fathom s.

T H A LA SSO M ETRA  M A R G IN A TA , sp. nov.

D e s c r i p t i o n .—C entrodorsal tru n ca ted  conical, the  sides slightly  convex, 
3-5 mm. broad a t th e  base, 1 5  mm. broad a t  the  dorsal pole and  2-5 mm. long 
in terrad ia lly  ; the dorsal pole is covered w ith long coarse tubercles ; th e  cirrus 
sockets are arranged  in ten  columns of tw o each which are in close la tera l con tac t 
ex terio rly , b u t which are separa ted  in th e  m idradial line by  an  irregularly  wedge- 
shaped sm ooth a rea  which a t  its base (proxim ally) is no t q u ite  so wide as a  single 
cirrus socket, and  comes to  a  po in t betw een th e  d istal sockets, which are  nearly  
or q u ite  in apposition .

Cirri m oderately  s to u t. X X , 34-46, ab o u t 40 mm . long ; the  s ix th  or seventh 
is a transition  segm ent ; the longest proxim al segm ent is from  tw o to  two-and- 
one-half tim es as long as broad.

The ends of the  basal rays are visible in th e  angles of th e  calyx ; the  sub- 
rad ia l clefts are  shallow aud  broad.

IB r , sh o rt, ab o u t four an d  one-half tim es as broad as long, w ith the 
proxim al and d ista l edges prom inen tly  everted  and arm ed with ab o u t six or 
e igh t irregular coarse d en ta tions which have num erous fine spines a t their tips ;
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IBr., roughly  rhom bic w ith the  la teral angles tru n ca ted  and all the  sides concave ; 
th e  la tera l edges are nearly  as long as those of the  IB r  , ; th e  proxim al and  d ista l 
edges are everted , the proxim al resem bling the  d istal edge of th e  I B r , ,  th e  distal 
w ith a  more regu lar finely spinous m argin ; the  ossicles of the  IB r  series are in 
close lateral apposition  and  are narrow ly  “ wall-sided ”  ; their la te ra l edges are  
perfectly  p la in , w ith o u t spines or tubercles.

Ten arm s, all broken off a t  th e  first syzygy, betw een th e  th ird  and fourth  
brachials. In  shape the  brachials resem ble those of the  o th er ten-arm ed species 
of the  genus ; they  are perfectly  sm ooth, w ith no trace of spines or of m edian 
carin a tio n ; the p roxim al and  d istal edges are slightly th ickened  and  everted , 
w ith a few sm all spines or tubercles.

L o c a l i t y . — “  Investigator ”  Station  218 ; M alclive Islands  ; 210 fathoms.— One 
specim en, very  fragm en tary .

R e m a r k s .— T his new species is re lated  to  Th. hawaiiensis and to  Th. hirsuta  ; 
from  th e  form er i t  differs in the  m uch sm aller cen trodorsal, in th e  sm aller num ber 
of cirrus segm ents, of which the  proxim al are m uch longer, in the  shorter ossicles 
of the IB r series, w hich are in close la tera l con tac t w ithou t in tervening  rad ia l 
w ater pores, and  in th e  eversión of th e  edges of th e  ossicles of the  IB r series 
and  of th e  earlier b rachials, these in Th. hawaiiensis being arm ed with large 
coarse b lu n t sc a tte red  spines, though n o t as a whole tu rned  ou tw ard ; there are 
no spines on th e  dorsal surface of the ossicles in Th. marginata  such as occur, 
though sparingly , in Th. hawaiiensis. F rom  Th. hirsuta  th is new form differs 
in  the  very  large and coarse instead  of fine tubercles on the  dorsal pole of th e  
cen trodorsal, in th e  sm oothness of th e  w edge-shaped area separa ting  the  colum ns 
of cirrus sockets p roxim ally , in the  fewer cirrus segm ents, of which the longest 
are som ew hat sh o rte r, and  in the  much less and m ore coarsely sp inous edges to 
th e  ossicles, as well as in the  en tire  absence of a m edian carination  and of spines 
on the  dorsal surface of th e  ossicles of th e  IB r series and  lower brachials.

THALASSOMETRA PUBESCENS.

Antedon pubescens 1907. A. H. C l a r k ,  Proc. U. S. N a t. Mus., vol. 3 3 ,  p. 139. 
Thalassometra pubescens 1907. A H . C l a r k ,  Sm iths. Miscell. Coli. (Q narterly  

Issue), vol. 5 0 , p a r t 3, p . 360.

H a b it a t .—S outhern  Ja p a n .
D e p t h .— 440  fa th o m s.

THALASSOMETRA PERGRACILIS.

Antedon gracilis 18SS. P . H . C a r p e n t e r ,  “ C hallenger” R eports , vol. 62 , 
Zoology, p. 107, pi. xii, figs. 3-5; pi. xv , figs. 1-4.

Thalassometra pergracilis 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 0 , p a r t 3, p. 360.
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L o c a l i t y .— About 30 miles west of M iddle A ndam an : about 485 fathoms.— One 
m utila ted  specim en, agreeing well w ith C a rpen ter’s description and  figures. The 
centrodorsal is rounded conical, 4 mm. b road a t the  base and  3 mm. h igh : the 
cirrus sockets are n rranged  in ten  colum ns, tw o to each rad ial a rea , those of each 
rad ia l a rea being sep ara ted  in teriorly  by a ra th e r  strong ridge, ex terio rly  in close 
apposition  w ith the colum ns of ad jacen t radial areas : the  dorsal pole is rough, 
covered with irregu lar tubercles ; th e  disk is a lm ost en tirely  covered w ith sm all 
rounded concretions ; the d isk  am bulacra are  bordered  w ith sim ilar, b u t some­
what sm aller and m ore th ick ly  se t, p la tes w hich become rad ially  elongated about 
the m o n th ; the perisom e of th e  arm s is covered w ith sm all round concretions, 
and th e  in terb rach ial perisom e w ith large flat plates.

O t i i e r  R e c o r d . — O ff the  Meangis Islands.
D e p t h .— 5 00  fa th o m s.

THALASSOMETRA ECHINATA.
Antedon echinata ISSS. P . H. C a r p e n t e r , “ C hallenger”  R eports , vol. 2 6 , 

Zoology, p. 1 19, pi. xx i, figs. 4, 5.
Thalassometra echinata 1907. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  

Issue), vol. 50 , p a r t  3, p. 3t¡n.

H a b i t a t .— K erm adec Islands.
D e p t h .— 630 fa th o m s.

THALASSOMETRA LATIPINN A.

Antedon la tip inna  L888. P. H. C a r p e n t e r ,  “ C hallenger” R eports , vol. 26 , 
Zoology, p. 116, pi. X ,  fig. 3.

Thalassometra la tip inna  1907. A . H .  C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  
Tssne), vol. 5 0 ,  p a r t  3, p . 360.

H a b i t a t .— Southern  Ja p a n .
D e p t h .— 3 45  fa th o m s .

THALASSOMETRA BISPINOSA.

Antedon bispinosa  1SS8. P. H .  C a r p e n t e r ,  “ C hallenger” R eports , vol. 2 6 , Zoo­
logy. p. 115, pi. XX ,  figs. 3, 4.

Thalassometra■ bispinosa  1907. A. H .  C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 0 ,  p a r t  3, p. 360.

H a b i t a t .— Off th e  Crozct Islands.
D e pt t i.— 1600 fa th o m s .

THALASSOMETRA sp.

L o c a l i t y .— Northwest of Sokotra (14° 20' N. lat. , 52° So' E. long.).

D e p t h .— 1200  fa th o m s.
R e m a r k s .— In the British Museum there is a badly broken specimen of a new
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species of Thalassometra  which was found upon a  subm arino  cable raised by  th e  
cable repair sh ip  “  E lectra ” on Ju ly  10. 1909. Only the  central portion of the  
anim al rem ains ; it is a very  spinous form , the  long spines on the calyx and arm  
bases resem bling those seen in Thalassometra bispinosa.

Genus CROTALOM ETRA.

Crotalometra 1909. A. H. C la r k ,  Proc. U. S. N at. M u s., vol. 3 6 , p. 40:3 (C rota­
lom etra eupedata, sp. n o v .) .

CROTALOM ETRA EU PE D A T A .

Crotalometra eupedata 1909. A. H . Cl a r k , P roc . U. S. N at. Mus., vol. 3 6 . p. 404. 

H a b i t a t . — Philippine Islands.
D e p t h .— 494 fathom s.

CROTALOM ETRA PR O PIN Q U A .

Crotalometra propinqua  1911. A. H. Cla rk , Proc. U . S. N at. Alus., vol. 3 9 , p. 549. 

H a bitat .— Philippine Islands.
D e p t h .— 340 fathom s.

CROTALOAIETRA VALIDA .

Antedon valida ISSS. P. H. Ca r pe n t e r , “  C h a llen g e r”  R ep o rts , vol. 2 6 , Zoology 
p. 104, pi. X V , figs. 5-S.

Crotalometra valida  1909. A. H. Cl a r k , P roc. U. S. N a t. Alus. , vol. 3 6 , p. 404. 

H a b ita t .— Off th e  Aleangis Islands.
De p t h .— 500 fathom s.

CROTALOAIETRA IN C E R T A .

Antedon incerta ISSS. P. H. Ca r pe n t e r , “  C hallenger” R eports , vol. 2 6 , Zoology, 
p. 10(3, pi. xviii, figs. 4, 5.

Crotalometra incerta 1909. A. H. Cla rk , P roc. U. S. N at. Alus., vol. 3 6 , p. 404.

Genus STEN O M ETR A .

Stenometra 1909. A. H . C la r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. 14 
(Antedon q u inquecosta ta  P. H. C arpen ter, ISSS).

STENOAÍETRA QUINQUECOSTATA.

Antedon quinquecostata ISSS. P. H . Ca r pe n t e r , “ C hallenger” R eports, vol. 26 , 
Zoology, p . 215, pi. iii, figs. 6 a-d ; pi. xxxviii, figs. 1-3.

Stenometra quinquecostata 1909. A. H . Cl a r k , Proc. Biol. Soc. W ashington, 
vol. 2 2 , p. 15.
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H a bitat.— Ki Islands.
D e p t h .— 140 f a th o m s .

STEN O M ETRA  DORSA TA.

Thalassometra quinquecostata 1908. A. H. C l a r k , Proc. U. S. N at. Mus., vol. 3 4 , 
p. 310.

Stenometra dorsata 1909. A H. Cla r k , Vidensk. Medd. fra  den n a tu rh is t. Foren- 
ing i K öbcnhavn , 1909, p. 1S6.

H abitat.— S outhern  Ja p a n .
D e p t h .—80-170 fathom s.

STEN O M ETRA  CRISTATA.

Stenometra cristata 1911. A. H . Cl a r k , Proc. U . S. N at. Mus., vol. 3 9 , p. 553. 

H a bita t .— Philipp ine  Islands.
D e p t h . — 117 f a t h o m s .

STEN O M ETRA  DIA D EM A .

Antedon diadema 1907. A. H. C la r k ,  Proc. U. S. N a t. Mus., vol. 3 3 , p . 144. 
Stenometra diadema  1909. A. H. C la r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. 15. 

H a b i t a t .— S outhern  Ja p a n .
D e p t h . 1< »3-152  fa th o m s .

STEN O M ETR A  HANA.

Antedon hana 1907. A. H . Cla r k , Proc. U. S. N a t. M us., vol. 3 3 , p. 137. 
Stenometra hana 1909. A. H. Cla r k , Proc. Biol. Soc. W ashington, vol. 2 2 , p. 15. 

H abita t .— Southern  Ja p a n .
D e p t h .— 107-139 fa th o m s .

Genus STIR E M E TR A .

Stirem etra  1909. A. 11. C la r k ,  P roc. Biol. Soc. W ashington, vol. 2 2 , p 15 (An­
tedon ac u tirad ia  P. H . C arpen ter, 188S).

STIR E M E TR A  S P IN IC IR R A .

Antedon spinicirra  1,88,s. P. 11. Ca r pe n t e r , “ C ha llenger”  R cjiorts, vol. 2 6 , 
Zoology, p. 112, pi. x i, figs. 1, 2.

Stiremetra spinicirra  1909. A. H. Cl a r k , Proc. Biol. Soc. W ash ing ton , vol. 2 2 , 
p. 15.

H a bitat .— Off New S outh  W ales.
D e p t h .—950 fathom s.
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STIREM ETRA ACUTIRADIA.

Antedon acutiradia  1S8S. P. H. C a r p e n t e r ,  “ Challenger ”  R eports , vol. 26 , 
Zoology, p. 113, pi. x i, figs. 3, 4.

Stiremetra acutiradia  1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 15.

H a b it a t .— Off F iji.
D e p t h .— 1350 fathom s.

STIREM ETRA BR E VIR ADIA.

Antedon radiospina  1883. V O N  G r a f f ,  B u ll. Mus. Comp. Zoöl., vo l. 11 , No. 7, 
p. 133 (nomen nudum).

Antedon breviradia 1S88. P . H. C a r p e n t e r ,  “ Challenger ” Reports, vol. 2 6 , 
Zoology, p. 110, pi. iii, figs. 4. 5 ; pi. xi, fig. 5; pi. xix : pi. xx, figs. 1, 2. 

Antedon eversa 1888. P. H . C a r p e n t e r ,  “ C h a llen g e r”  Reports, vol. 2 6 , 
Zoology, pi. iii, fig. 5.

Stiremetra breviradia 1909. A. H . Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p . 15.

H a b i t a t . — Off the Kermadec Islands.
D e p t h .— 630 fa th o m s .

STIREM ETRA CARINIFERA Sp. nov.

D e s c r i p t i o n .—Centrodorsal large and colum nar, the sides practically  
parallel, 5 mm. in d iam eter and  3-5 mm. high in terrad ially . The cirrus sockets 
are  arranged  in ten  colum ns, which are segregated in five p a irs ; there  are  th ree 
or four eirrus sockets to a  colum n. The two colum ns of each pair are separa ted  
by a narrow  ridge of m oderate heigh t ; th e  p airs, which are in terrad ial in position , 
are separa ted  in  the  m idradial line by  deep V-shaped furrows as broad as the  
ad jacen t cirrus so ck e ts; th e  cen tral groove of these furrow s is slightly  rounded 
off. The dorsal pole of th e  centrodorsal is f la ttened , b u t  th e  surface is more 
or less irregular.

Owing to th e  d ep th  of the m idradial furrows on the  centrodorsal the  sub- 
radial clefts are p ractically  obsolete, only their inner ends being visible as very  
narrow  and  very  shallow grooves.

Cirri X N X V , 50-64 (usually 57 or 5s) 45 m m . to 5n mm. long; the seventh 
or eighth (usually  th e  la tte r) is a  tran sitio n  segm ent ; the first segm ent is very- 
sh o rt, th e  following gradually  increasing in length  and  becoming abou t as long 
as broad on the  fifth and nearly  or qu ite  tw ice as long as broad on the eighth 
(transition  segm ent); th e  following segm ents g radually  decrease in length, becom­
ing abou t as long as b road on the  tw elfth  or th irteen th  and ixfter the  tw enty-fifth  
abou t twice as b road  as long. Un the second after the  transition  segm ent 
p rom inen t m edian  term ina l spines begin to appear ; these g radually  come t Q
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involve more and m ore of th e  dorsal surface of the segm ents, which become 
carín a te , so th a t  a fte r the tw en ty -th ird  th e  dorsal profile (in lateral view) is 
stra ig h t and parallel to th e  long itud inal axis of th e  cirrus as a whole ; in the 
n ex t four to  seven segm ents a shallow rounded  notch  is developed in th is s tra ig h t 
dorsal profile, so th a t  th e  segm ents appear to  have both  a proxim al and a d istal 
spine ; beyond th is po in t th e  dorsal processes are of the  high strong ly  carínate  
ty p e  com m on to  th e  o th e r species of th e  genus.

E nds of th e  basal rays visible in th e  angles of th e  ca ly x , ju s t  over th e  ridges 
separa tin g  the  individual colum ns of cirrus sockets in th e  in te rrad ia l pairs, as 
sm all dorsoven trally  elongate tubercles ; rad iais alm ost en tiie ly  concealed ; they  
bear on their apposed edges, ju s t  over the ends of the basal ray s, tw o tubercles 
or b lu n t spines, one on each rad ial. IB r , ex trem ely  sh o rt, six or m ore tim es 
as broad as long, chevron-shaped, w ith bo th  th e  an terio r and  th e  posterior edges 
prom inen tly  everted , sm ooth , som ew hat w avy , o r coarsely tu b e rc u la r;  in the 
m iddorsal line there  is a  p rom inen t m edian rounded carination . The arm s arc 
lost beyond th is poin t.

L o c a l i t V . — ' ‘ I n v e s t i g a t o r ”  S t a t i o n  2 3 2 ; 4 30  f a t h o m s .— T w o  s p e c im e n s .

R e m a r k s .—This appears to  be a  very  d istin c t species. Lts large cirri w ith 
num erous segm ents resem ble those of S . a r a c h n o i d e s  : b u t th e  centrodorsal is 
very  m uch larger and  the colum ns of c irrus sockets are  segrega ted  in to  widely 
se p ara te d  pairs instead  of being closely crowded : th e  ossicles of the calyx and 
arm  bases also la c k  the  spinous edges and the  high m edian  carínate  processes so 
characteristic  of th a t  form . The sm all cen trodorsal of S . s p i n i c i r r a ,  which is 
hem ispherical o r b lun tly  conical w ith no d ifferen tiation  in to  areas, as well as th e  
sho rt cirri w ith few segm ents, each of which bears a  spine, a t  once differentiate 
th a t  species. S .  a c u t i r a d i a  has also a  very  sm all centrodorsal w ith  only  ab o u t 
fifteen cirrus sockets which do not appear to  be grouped in a n y  way. S .  b r e v i ­

radia  has cirri w ith from fo rty  to fifty segm ents, “  or a few m o re ” ; b u t theeen tro - 
dorsal is of th e  type  found in S .  a r a c h n o i d e s , qu ite  different from th a t in the 
species under consideration . I t  is probable, how ever, th a t  th is  is the species to  
which (S', c a r i n i f e r a  is m ost closely allied.

¿V sm aller specim en found w ith the  type  appears to  represen t a younger 
stage of the same species. The cirri a re  abou t 40 mm. long, a n d  have from 
54 to 58 segm ents of which the six th  is a transition  segm ent; the  centrodorsal 
is truncated  conical. 3 5 mm. in d iam eter a t  the base and 1 5 mm at th e  dorsal 
pole, and  3 mm. high, m easured along th e  inclination  of th e  sides; the dorsal 
pole is covered w ith sho rt spines ; in general the centrodorsal is as in th e  o ther 
larger specim en, b u t, owing to  its  conical shape, th e  m idrad ia l furrow s converge 
d istally . The ends of the  basal rays are ra th er more p rom inen t th a n  in the 
o ther specimen ; the  radiais are  sm ooth, w ithout the la teral sp ines; the 113r , have 
scarcely a  trace of the  eversión of th e ir edges, b u t possess a higher and sharper 
m edian keel, and usually also a  sharp  tubercle ou their d istal border ab o u t one- 
th ird  of the distance betw een the d ista l la tera l angle and th e  m edian line. The
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I B r 2 (axillaries), which are missing in the  o ther specim en, are approx im ate ly  
triangu la r (though p robab ly  shield-shaped as in th e  o ther species of the genus 
when fully g row n), twice as broad as long, w ith a  high sharp  carination  in th e  
proxim al tw o-th irds of the  m edian line, and with everted  and  spinous d ista l 
edges.

On one of the  rays the LBr2 is n o t axillary  as usual, b u t bears a  pinnule, 
which is essentially  sim ilar to  P  t in S. arachnoides ; the  second segm ent beyond 
th is is ax illary  ; there  is no carination  beyond th e  first pinnule. Only tw o 
axillaries are preserved, both  detached ; one has lost both  derivatives a t  the 
first post-axillary  a rticu la tion , the o ther bears on one side one and  on the  o ther 
side th ree b rach ials.

S T IR E M E T R A  A RA C H N O ID ES.

¿stenometra arachnoides 1909. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 3 6 ,
p. 102.

H a b it a t ,— Queensland ; Philippine Islands.
D e p t h .— L itto ra l, and down to  12 fathom s.

Genus PA RA M ETRA .

Parametra  1909. A. H. C la r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. 15 
(Antedon orion A. H. C lark, 1907).

PA RA M ETRA  COM PRESSA .

Antedon compressa ISSS. P. H. Ca r p e n t e r , “  C h a llen g e r”  R eports, vol. 2 6 , 
Zoology, p. 222, pi. xli.

Parametra compressa 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington , vol. 2 2 ,  
p. lfi.

H a b it a t .— Ki and  P h ilippine Islands.
D e p th .— 9 7 -2 7 9  fa th o m s .

PA RA M ETRA  O RIO N .

Antedon orion 1907. A. H. Cl a r k , Proc. U. S. N at. Mus., vol. 3 3 , p. 143. 
Parametra orion 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington , vol. 2 2 ,

p. 10.

H a b it a t .— Southern  Ja p a n  and sou thw ard  to Form osa (Taiwan).
D e p th .— S 5 -1 7 0  fa th o m s.

PARAM ETRA F IS H E R I.

Thalassometra fisheri 190S. A. H. C l a r k ,  Proc. IT. S. N at. Mus., vol. 3 4 , p. 223. 
Parametra fisheri 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2  

p. 16.
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Ha b ita t .— H aw aiian islands.
D e p t h .— 1 9 2 -3 5 2  fa th o m s .

PA R A M ETR A  A LBO FLA V A .

Antedon alboflava 1907. A. H. Cl a r k , Proe. U. S. N at. .Mus., vol. 3 3 , p. 145. 

H a b ita t .—S outhern  Ja p a n .
D e p t h .— 103 fa th o m s .

G enus COSM IOM ETRA.

Cosmiometra 1909. A. H. C la r k ,  Proc. Biol. Soc. W ash ing ton , vol. 2 2 , p. 16 
(Thalassom etra kom achi A. H. C lark, loos).

COSM IOM ETRA W OODM ASONI.

Antedon ivoodmasoni 1393. B e l l , Journ. L inn. Soc. (Z oöl.), vol. 2 4 , p. 340, pi. 
xxiii.

Cosmiometra woodmasoni 1909. A. H . Cla r k , Proc. Biol. Soc. W ash ing ton , vol. 
2 2 , p. 17.

H a b ita t .—Sahul Bank (north of A ustralia).
R em arks,—The arm s are 110 m m . long. In  general th is  species is much 

like C. crassicirra  from  the H aw aiian Islands ; th e  division series are  strongly , 
though roundedly , carína te . The cirri are com para tiv e ly  sh o rt and  s to u t w ith 40 
or 41 segm ents of which t he seventh  is a  tran s itio n  segm ent ; they  m easure 27 
mm. in length.

COSM IOM ETRA G A R D IN E R I.

Cosmiometra gardineri 1911. A. H. Cl a r k , Proc. U .S .  N at. M us., vol. 4 0 , 
p. 38.

H a b t t a t .— Saya de M alha.
D e p t h .— 135 fathom s.

COSM IOM ETRA KOM ACHI.

Thalassometra komachi 190,3. A. H. C l a r k , Proc. U. S. N a t. M us., vol. 3 4 , 
p. 311.

Cosmiometra komachi 1909. A. H. Cla r k , Proc. Biol. Soc. W ashington, vol. 22 , 
p. 17.

Ha b ita t .—Southern Ja p a n .

COSM IOM ETRA CON 1 F E R A .

Antedon conifera 1890. I I a r t l a u b .  N achr. G es. G öttingen, Mai 1890, p. 173.— 
1891. N ova A cta A cad. G erm an., vol. 5 8 ,  No. 1, p. 76, pi. 1, fig. 4 6 ; pi. 
5, figs. 51, 50.
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H a b i t a t . —S outhern  Ja p a n .
D e p t h . — “ Deep w a te r .’’

COSM IOMETRA C R A SSIC IR RA .

Thalassometra crassicirra 1908. A. H. Cl a r k , Proc. U. S. N at. Mus., v o l. 3 4 ,  
p. 225.

Cosmiometra crassicirra 1009. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, v o l . 
2 2 , p. 17.

H a b i t a t . — H aw aiian Islands.
D e p t h . — 130-355 fathom s.

COSM IOM ETRA D ELICATA.

Thalassometra delicata 1908. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 4 ,  
p. 225.

Cosmiometra delicata 1909. A  H . C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 ,  
p. 17.

H a b i t a t . —H aw aiian  Islands.
D e p t h .— 31 9  f a t h o m s .

COSM IOMETRA P H IL IP P E N E N S IS .

Cosmiometra philippenensis  1911. A. H. C l a r k ,  Proc. U. S. N at. Mus., vol. 3 9 , 
p. 548.

H a b i t a t . — Philipp ine  Islands.
D e p t h . — 230-340 fathom s.

Fam ily  CHARITOMETRIDAE.

Charitometrinœ  1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p p . 
2, 18.

Genus PA C H Y LO M ETR A .

Pachylometra 1909. A. H . C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. 20 
(Antedon d istincta  P. H. C arpen ter, 1888).

PA CH Y LO M ETRA  SEP T E N T R IO N A L IS .

Charitometra distincta  1908. A. H. C l a r k , Proc. U. S. N at. Mus., vol. 3 4 ,  
p. 312.

Pachylometra septentrionalis 1911. A. H. C l a r k ,  Proc. U. S. N at. ¡Mus., 
vol. 3 9 , p. 551.

H a b i t a t . —Southern  Ja p a n .
D e p t h .— ?
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PA CH Y LO M ETRA  D ISTIN C TA .

Antedon distincta  1888. P . H. C a r p e n t e r  “ C hallenger” R eports, vol. 2 6 ,  
Zoology, p . 247, p i. li, fig. 1.

Pachylometra distincta  1909. A. H . Cl a r k , Proe. Riol. Soc. W ashington, vol. 
22 , p . 21.

H a b i t a t .— Philippine Islands.
D e p t h .— 279-423 fa th o m s .

PA CH Y LO M ETR A  A N G U ST IC A LY X .

Antedon angusticalyx  IS S S . P . H. C a r p e n t e r , “ Challenger ”  R eports , vol. 2 6 , 
Zoology, p. 242, pi. ii, figs. 4 a-d : pi. 1, figs. I, 2; fig. SB, p. 240.

Pachylometra angusticalyx. 1909. A. H. C l a r k , Proe. Riol. Soc. W ashington,
vol. 2 2 , p . 21.

H a b i t a t .— Meangis Islands.
D e p t h . — 5 0 0  fa th o m s .

PA C H Y LO M ETR A  INÆ QUA LTS.

Antedon inequalis  ISSS. P. H. C a r p e n t e r , “ C hallenger” R eports vol. 2 6 , 
Zoology, p. 244, pi. ii, figs 5 a-d : pi. Ii. fig. 2; fig. 5A, p. 240.

Pachylometra inequa lis  1909. A. H. C l a r k , Proe. Biol. Soc. W ashington, vol.
2 2 , p. 21.

H a b i t a t .— F iji .
D e p t h .— B e tw e e n  2 1 0  a n d  0 1 0  fa th o m s .

PA CH Y LO M ETRA  SC L A TE R I.

Antedon sclateri 1905. B e l l , M arine Investiga tions in S outh  A frica, vol. 3 , 
p . 140, pi. iii.

Pachylometra sclateri 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,

H a b i t a t .— S outh  Africa. 
D e p t h .— 250-300 fathom s.

PA CH Y LO M ETRA  IN V EST IG A TO R IS.

Pachylometra investigatoris 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 2 2 ,  p. S2.

D e s c r i p t i o n . —C entrodorsal a  tru n ca ted  eone, 7 m m . broad a t  th e  base and  
5 mm . high, the  cirrus sockets arranged  in tw o colum ns of from th ree  to  five each 
in caeli radial a rea , th e  two colum ns of each arca separa ted  by  a  narrow  m edian 
line no t quite  so broad basally  as th e  cirrus sockets, d ista lly  narrow ing and  ending
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pIG 39> Pachylometia investigatoris.
L a te ra l view  of th e  ty p e .
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in a poin t a t  ab o u t the level of the  th ird  or fourth  cirrus socket ; the colum ns of 
each rad ia l arca are closely crowded against, and tend  to  a lte rn a te  w ith , the 
colum ns of the  ad jacen t areas.

Cirri X L , ¿5-26, ab o u t 40 mm. lo n g ; first segm ent very  sh o rt, second and 
th ird  equal in  size, ab o u t twice as b road as long, fou rth  slightly  longer, fifth as 
long as broad ; six th , seven th , and  eighth  segm ents the longest, sligh tly  longer 
th an  broad  to ab o u t one th ird  again  as long as b ro a d , the following very  gradually  
decreasing in length  so th a t  those in the  d ista l ha lf a re  ab o u t as long as b road  or, 
in some cases, slightly  b ro ad er th a n  long ; th ird  segm ent from  the  d ista l end of 
the  cirrus slightly  longer th an  b ro ad  ; an tep en u ltim ate  segm ent ab o u t one-th ird  
longer th an  b ro ad ; penu ltim ate  segm ent, w hich is som ew hat less in d iam eter th an  
the preceding, half again  as long as b ro ad ; the  d ista l dorsal edges of th e  ou ter 
segm ents show' an inclination  to develop low b lu n t tubercles ; opposing spine repre­
sented by  a sm all b lu n t tu b e rc le , te rm ina lly  situ a ted  ; te rm in a l claw7 long, ab o u t 
as long as the  p e n u ltim a te  segm ent, m odera te ly  cu rved . The cirri are rounded 
basally  b u t m o dera te ly  com pressed in  th e  d istal tw o -th ird s ; th e re  is no trace  of 
dorsal carina tion.

Disk com pletely  covered by  a p avem en t of sm all p la tes ; side and covering 
p lates strongly  developed along the  pinnule am bulacra.

Ends of the basal rays v isib le as large rhom bic tubercles in the  angles of the  
c a ly x ; rad iais concealed; IBr, sh o rt, four or five tim es as b road as long, chevron­
shaped , in close la te ra l apposition , w ith a  more or less wmvy proxim al and d ista l 
bo rd e r; the  apposed edges are som ew hat thickened and p roduced  and there are a 
few low broad tuberc les  ou the d ista l bo rder; IB r, rhom bic , twice as broad as 
long, rising to a ra th e r  sharp  dorsoven trally  e lo n g a te  tuberc le  w ith  th e  IB r, ; 
H B r 4 ( 3-j- 4) ; on three of the  I IB r  series the syzygy betw een  th e  tw o ou ter ele­
m ents is replaced by  a  sy n a rth ry  ; I I IB r  2 (l-j-2 ), developed in terio rly . The divi­
sion series are  very  strongly  rounded dorsallv  and  have a s lig h tly  ind ica ted  m edian 
carination  ; they  are in very  close la tera l apposition  and  th e  la te ra l edges are 
sligh tly  produced and ev erted , suggesting the  conditions found in Glyptometra.

T hirty -tw o arm s (in the  type) 150 mm. long ; first two or four brachials oblong, 
sh o rt, united  in sy^zygial pairs which are  no t qu ite  so long as b ro a d ; following two 
or th ree brachials oblong, som ew hat over tw iee as b road as long, th en  becom ing 
w edge-shaped, twice as b road as long, and sligh tly  longer and  more oblique a fte r 
the proxim al th ird  of th e  a rm , when the b rach ials develop sligh tly  prom inen t 
d ista l ends.

Pi> 17 mín to  20 mm. long, very  slender and flagellate d ista lly , w ith  from 
fifty  to  fifty-three segm ents; first two segm ents d isproportiona te ly  large, twice as 
broad as long, strongly flattened ex te rio rly : th ird  segm ent ab o u t half as b road as 
the first and half as long as th e  second, tw ice as broad as long ; following segm ents 
to th e  fifteenth decreasing in d iam eter and  increasing in  leng th , a t  first twice 
broad as long bu t becoming after the fifteenth uniform ly  sm all and abou t as long 
as broad ; P , about the  sam e length  w ith forty-five segm ents, sim ilar, b u t m uch



A. H . CLARK : T H E  CR IN O ID S OF T U E  IN D IA N  OCEAN. 219

less s to u t basally  and  no t tapering  so rap id ly ; P.2 13 mm . long w ith abou t thirt^y 
segm ents, ab o u t as s to u t basally  as the  preceding p innules b u t tapering  much 
m ore g radually , the first eight segm ents abou t th ree tim es as b road as long, then  
g radually  becom ing longer, ancl squarish  ab o u t th e  e ig h teen th , and  in the  te r­
m inal po rtion  longer th an  broad ; P3 ab o u t 15 mm. long, and  P+ 16 mm. or 17 m m . 
long, resem bling P2 ; P 6 sim ilar, 13 mm. long ; Ps sim ilar, and  of th e  sam e length  ; 
P, and the following pinnules 12 mm. long, w ith the  segm ents in the  p roxim al two 
th irds slightly  expanded  la tera lly  ; in the  course of the n e x t four or five the p in ­
nules decrease in  length  to  8 m m ., while th e  expansion of th e  segm ents becomes 
m ore p ronounced, beginning on th e  second, reaching a  m axim um  on th e  fou rth  or 
fifth , then  g radually  dying aw ay d ista lly  ; d istal p innules s to u t, as in the  o ther 
species of the genus, 10 mm. long.

The colour in sp irits is yellow ish brown.
L o c a l it y .— M alay Archipelago.
D e p t h .— 30 fathoms.— One specimen.

PACHY LOM ETRA LUNA.

Pachylometra luna  1911. A. H . Cl a r k , Proc. U . S. N at. M us., vol. 3 9 , p. 550. 

H a b i t a t .— P hilippine Islands.
D e p t h .— 2 2 4  f a th o m s .

PA CH Y LO M ETRA  S E L E N E .

Pachylometra selene 1911. A. H . Cl a r k , Proc. U . S. N a t. Mus., vol. 3 9 , p . 556. 

H a b it a t .— P hilipp ine Islands.
D e p t h .— 230 fathom s.

PA CH Y LO M ETRA  F L E X IL IS .

Antedon flexilis  1888. P . H. C a r p e n t e r  “  C hallenger ”  R eports , vol. 2 6 , Zoo­
logy, p. 217, pi. xlii

Pachylometra flexilis  1909. A. H . C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 21.
H a b i t a t .— K i Islands.
D e p t h .— 140  f a th o m s .

PA CH Y LO M ETRA  PATU LA.

Antedon patula 1888 . P. H. Ca r p e n t e r , ‘‘ C hallenger”  R eports, vol. 2 6 , Zoö- 
logy, p. 219, pi. xliii.

Pachylometra patula  1909. A. H . Cl a r k , Proc. Biol. Soc. W ashington, vol 2 2 ,
p. 21.

H a b i t a t .— Ki Islan d s ; Sahul B a n k ; Philippine Islands.
D e p t h .— 5 8 -1 4 0  fa th o m s .
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PACHYLOMETRA ROBUSTA.

A uktion  robusta INSS. 1’ . H. Ca r p e n t e r , ‘ ‘ Challenger ” R eports , vol. 2 6 ,  Zoo­
logy, }>. 22D, pi. xliv , fig. 1.

Pachylometra robusta 11)09. A. H . Cl a r k , Proc. Biol. Soc. W ash ing ton , vol. 2 2 ,  
p. 21.

H a b i t a t .— K i Islands.
D e p t h . — 1 4 0  f a t h o m s .

FACH YLOMETR A SMITH 1.

t'huritometru sm ithi 19DS. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  Issu e ) , 
vol. 52 , p a r t 2, p. 227.

Par/tj/lnniftra sm ith i 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 ,
p. 21.

Ha b i t a t .—  Philip]tine Islands.
D e p t h .— 200-375 fathom s.

PA CH Y LO M ETRA  IN Y EN U STA .

Pachylometra inrenusta  1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,  
p. 149.

D e s c r i p t i o n .— This species is in general sim ilar to P. macilenta, b n t differs 
in m any details.

Cirri X X I 11, 20-21 , 30 mm . to  34 mm. long, ra th e r  slender, like those of P. 
macilenta ; the p roportions of th e  com ponent segm ents are th e  same as in th a t  
species, h u t the  distal edges of the segm ents are s ligh tly  more th ickened , giving 
the  cirri as a whole a som ew hat rougher appearance.

Twelve arm s (in th e  type) 170 m m . long, slender, as in P. macilenta ; the 
two rIB r series are 4 ( 3 + 4 ) ;  the  o rnam en ta tion  of the  IB r and H B r series is 
essentially as in P. macilenta: elem ents of th e  IB r series and 11 Br series, first 
tw o  brachials ex terio rly  a n d  first three in terio rly , in close apposition  and sharply  
flattened la tera lly , the apposed edges som ew hat everted  ; b rach ia ls w ith the  same 
proportions as those of P . macilenta , b u t th e  proxim al subquadrangula]' brachials 
have the d istal ends thickened and everted , and  the rem aining brachials have 
ra th e r  p rom inently  overlapping d istal edges. The distal in tersyzygial in terval is 
four or five oblique m uscular articu la tions.

The pinnules resem ble those of P. m acilenta , b u t the genital pinnules are 
som ew hat more swollen th an  are those of th a t  species.

Tho coloni' in sp irits is dull yellow ish white.

Lo c a lity .— Off South A ndam an Island  ( I I o Kh 30" X. Iat., 93' I lho ii"  E. 
long.) 599 fa thom s; bottom ton ¡tera,tare 40° F a h r.;  tjrecn mud and forttmtniferal 
ooze— One specimen.
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F ig .  4 0 — Pachylometra invenusta.
Latera l  view of the type.
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PA CH Y LO M ETR A  M A CILEN TA .

Pachylometra macilenta  1909. A. H . C l a r k ,  Proc. Biol. Soc. W ashington, vol. 
22, p. S I .

D e s c r ip t io n .— Centrodorsal a sh o rt tru n ca ted  eone, m oderately  large, the 
bare polar area flat, 2 5  nun. in d iam ete r; cirrus sockets arranged  in ten colum ns 
of usually  tw o each, the  colum ns of ad jacen t rad ia l areas closely crowded and  
more or less a lte rn a tin g , those w ith in  the  same rad ial a rea usu a lly  s ligh tly  sepa­
ra ted  anteriorly .

Cirri X X , 21— 22, 25 mm. to  36 m m . long, com parative ly  long and  slender ; 
first segm ent very  sh o rt, second twice as broad as long, th ird  ab o u t as long 
as b road, the  following gradually  increasing in length to  th e  s ix th , which is 
abou t half again  as long as broad  ; nex t tw o or three segm ents sim ilar, the 
following very  gradually  decreasing in leng th , those in the  term inal th ird  of the 
cirrus being ab o u t as long as b ro ad ; an tep en u ltim ate  segm ent ab o u t one th ird  
longer th an  b ro ad ; penu ltim ate  segm ent half again as long as b road , sligh tly  less 
in d iam eter than  the preceding ; opposing spine very  sm all, though  p rom inen t, 
term inally  s itu a te d , directed obliquely fo rw ard ; term inal claw ab o u t as long as 
th e  penu ltim ate  segm ent, s to u t basally , b u t becom ing slender in the  d ista l half, 
m o dera te ly  curved. The cirri are m oderately  com pressed in the distal two 
th ird s ; th e  two or th ree segm ents before th e  p en u ltim ate  have sligh t traces of 
te rm ina l dorsal tubercles.

D isk covered w ith a p av em en t of very  sm all p la tes ; side and  covering p lates 
well developed along the  am bulacra.

finds of the basal rays visible as large rhom bic tubercles in th e  angles 
of the calyx ; rad iais only visible as a  large transverse ly  oval tubercle 
between the centrodorsal and the IBiq ; IB r, very  sh o rt, a rc u a te , in close la teral 
apposition , the  proxim al edge more or less crenu la te  an d  bearing a large and 
ra th e r  high transverse ly  oval m edian tubercle  ; IBr., rhom bic , very  sh o rt, som e­
w hat over tw ice as broad as long, the edges som ew hat c ren u la te  an d  som ew hat 
produced , the  proxim al im brica ting  more or less over the an te rio r  border of the 
IB r ,;  the  la tera l edges are  very sh o rt, in close ap p o s itio n ; it bears a  ra th er 
large and high rounded m edian tubercle ; IIB r 4 (3-(-4), in close lateral apposi­
tion and  sh a rp ly  f la ttten ed , w ith the lateral edges slightly  ev e rted ; th e  d istal 
edge of the IIB r, is som ew hat everted , and the  p roxim al edge of the  l lB r z more 
strong ly  everted , the  la tte r  im brica ting  over the form er ex cep t in the median 
line; the  IIB r, usually  bears a  strong rounded m edian tubercle like th a t  on the 
two com ponents of the  IB r series.

T hirteen  arm s (in the  type) 170 mm. long, elongated and co m parative ly  
slender, resem bling those of P. robusta.

'l’he pinnules in general resem ble those of P. robusta ; th e  pinnules in the 
proxim a] p a r t  of the arm  are strong ly  carínate.

The colour in sp irits is white.
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F io . 4 1 .— Pachylometra macilenta.
L atera l view  of th e  type.
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L o c a l i t y . -  Laccadive Islands  ( 1 (i° 47' 45" X. Int., 72° 40' 20" 10. long.); 705 
fathoms.— One specimen.

PACHYLOMETRA LEVIGATA.

Pachylometra levigata 1909. A. H. C l a r k ,  Proc. U. S. X;it. M us., vol. 3 6 , p. 406. 

H a b i t a t .— Philippine 1 slands.
D e p t h .— 4 94  f a th o m s .

PACHYLOMETRA sp.

L o c a l it y .— Northwest of Sokotra  (14° 20' X. hit., 52° 30' E . long.).
D e p t h .— 1200 f a th o m s .

R e m a r k s .—The cable repair ship “ E lectra ” ob tained  a  specim en of a large 
new species of Pachylometra which was adhering  to  a subm arine cable raised a t 
the above locality , on Ju ly  10, 1909. The specim en has tw elve arm s, the  I IB r  
series being 4 (3 + 4 ) . The cirri are long and fairly  sm ooth.

Genus GLYPTOMETRA.

Glyptometra 1909. A. H . C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. IS 
(Antedon tu b e ro sa  P. H. C arpen ter, 188S).

GLYPTOMETRA TUBEROSA.

Antedon tuberosa 1888. P. H . C a r p e n t e r ,  “ C h a llen g e r”  R eports, vol. 2 6 ,  
Zoology, p. 126, pi. x iv , fig. 9 ; pi. xxiii, fig. 2.

Glyptometra tuberosa 1909. A. H, C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 ,
p. 19.

H a b i t a t .— P hilipp ine Islands.
D e p t h .— 5 1 -4 2 3  fa th o m s .

GLYPTOMETRA LATER ALIS.

Charitometra lateralis 19oS. A. H. Cl a r k , P roc. U. S. X at. M us., vol. 3 4 , p. 226.
Glyptometra lateralis 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 ,

p. 19.

H a b i t a t .—H aw aiian  Islands.
D e p t h .— 3 1 9 -4 5 1  f a th o m s .

GLYPTOMETRA LATA.

Antedon lata 1907. A. H. C l a r k , Proc. U. S. N a t. M us., vol. 3 3 , p. 129. 
Glyptometra lata 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington , vol. 2 2 , p. 19. 

H a b i t a t .—Southern Ja p an .
D e p t h .— 361 f a th o m s .
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Genus CHLORO M ETRA .

Chlorometra 1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 2 , p. 21 
(Antedon g arre ttian a  A. H. Clark, 1907).

CHLORUMETRA GARRETTIANA.

Antedon garrettiana  1907. A. H. C l a r k , Proc. U. S. N at. Mus., vol. 3 3 , p. 142. 
Chlorometra garrettiana 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 

p . 22.

H a b i t a t .— Southern  Ja p a n .
D e p t h .— 95 fathom s.

CHLOROMETRA ROBUSTA.

Chlorometra robusta 19 1 1. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 9 , p . 558 . 

H a b i t a t .  -Philippine Islands.
D e p t h .— 37 5  fa th o m s .

CHLOROMETRA ACULEATA.

Antedon aculeata 1888. P. H. Ca r p e n t e r , “ Challenger ”  R eports, v o l. 2 6 .
Zoölogy, p 128, pi. xxiii, fig. 3.

Chlorometra aculeata 1909. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 22.

H a b i t a t .— Meangis Islands.
D e p t h .— 5 0 0  fa th o m s.

Genus POECILOMETRA.

Pacilom elra  1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 5 0 ,  

p a r t  3, p. 361 (Antedon a c o e la  P. H . C arpen ter, 1S88).

POECILOMETRA ACŒLA.

Antedon acoela 1888. P. H. C a r p e n t e r , “ C h a llen g e r” R eports, vol. 2 6 , Zoü-

• i°gy, P- l32 , p i -1*’ Hg- 3; pi- xvi-
Poecilometra aceda 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), 

vol. 5 0 ,  p a r t 3, p. 362.

H a b i t a t .—Meangis Islands.
D e p t h .— 50 0  fa th o m « .

P< EC ILO.M ETRA SCALARIS.

Antedon scalaris 1907. A. H. Cl a r k , Proc. U . S. N a t. M us., vol. 3 3 , p. H I . 
Poecilometra scalaris 1907. . A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 

vol. 5 0 , p a r t  3, p. 362,
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H a b it a t .— Southern  Ja p a n .
D e p t h .— 361 fa th o m s .

Genus STROTOMETRA.

Strotometra 1900. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 22, p. 10 
(Antedon hepburniana A. H . C l a r k ,  1007).

STR O TO M ETRA  H E P B U R N IA N A .

Antedon hepburniana  1907. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 3 3 , p . 129. 
Strotometra hepburniana  1909. A. H . Cl a r k , Proc. Biol. Soc. W ashington, vol. 

2 2 , p. 20.

H a b it a t .—Southw estern  J a p a n .
D e p th .— 1 0 0 -1 3 5  fa th o m s .

STR O TO M ETRA  P A R V IP IN N A .

Antedon parvipinna  188S. P. H . C a r p e n t e r ,  “  Challenger ” R eports, vol. 2 6 ,  

Zoology, p . 127, p i. X V ,  fig. 9.
Strotometra parvip inna  1909. A. H . C l a r k , Proc. Biol. Soc. W ash ing ton , vol.

2 2 , p . 20.

H a b it a t .— K i Islands.
D e p t h .— 1-10 fa th o m s .
R e m a r k s . —This species is closely related  to  S . hepburniana: i t  is a  la rger 

form , how ever ; th e  gen ital p innules are no t nearly  so m uch expanded ; th e re  is 
a  delicate m edian carination  on th e  IB r  series and first tw o brachials which is 
easily traceable all along th e  arm . P 2 is ra th e r  more like P, th an  like P ,, though  
i t  is larger and has some of th e  characteristics of th e  la tte r.

G enus C H A R ITO M ETR A .

Charitometra 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarte rly  Issue), vol. 
50, p a r t 3, p. 3G0 (Antedon incisa P. H. C arpen ter, 1SSS).

C H A R ITO M ET R A  BASICURVA.

Antedon basicurva 1S88. P . H . C a r p e n t e r ,  “ C hallenger” R ep o rts , vol. 2 6 ,  

Zoology, p. 102, pi. i i ,  figs. 2 a-d ; pi. xxi, fig. 3 ; pi. xxii, figs. 3 , 4 ;  fig. on 
p . 122, A, B.

Charitometra basicurva 1907. A. H . C l a r k ,  S m iths. Miscell. Coli. (Q uarte rly  
Issue), vol. 50, p a rt 3, p . 361.

H a b it a t .—K erm adec Islands.
D e p t h .— 630  fa th o m s .
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CH A R ITO M ETRA  INCISA.

A ntedon incisa: 1888. P. H. Ca r p e n t e r , “  Challenger ” R ep o rts , vol. 2 6 , Zoö- 
logy, p. 124, pi. ii, figs. 1 a-d; pi. xxi, figs. 1, 2.

Charitometra incisa 1907. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 5 0 , p a r t  3, p. 361.

H a b it a t .—K erm adec Islands.
D e p t h .— 630 fa th o m s .

Suborder COMATULIDA MACROPHREATA.
Comatulida Macrophreata 1909. A. H . Cl a r k , Proc. Biol. Soc. W ashington, vol. 

22 , p . 174.

F am ily  ANTEDONIDAE.
Antedonidœ  1865. N o r m a n , Ann. and  Mag. N a t. H ist. (3), vol. 1 5 , p . 98.— 190S. 

A. H. C l a r k ,  Proc. U. S. N a t. M us., vol. 4 ,  p . 211 (em ended).

Subfam ily A N T E D O N IN A E .

Antedoninae 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , p. 176.

Genus M A STIGOM ETRA.

M astigometra  1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 1 , p . 229 
(Mastigometra flagellifera, sp. nov.)

M ASTIGOM ETRA FL A G E L L IF E R A .

Mastigometra flagellifera 1908. A. H . Cl a r k , Proc. Biol. Soc. W ashington, vol. 
2 1 , p . 229.— 1909. Vidensk. Medd. fra  den n a tu rh is t. Forening i Köben- 
h a v n , 1909, p . 190.

H a b it a t .—U nknow n.

M A STIGOM ETRA M ICROPODA.

M astigometra micropoda 1909. A. H . Cl a r k , Proc. U . S. N at. Mus., vol. 3 6 , 
p . 649.

D e s c r ip t io n .—Centrodorsal low -hem ispherical, 4 mm. in d iam eter a t  th e  
base, the po lar area  slightly  convex, or f la tte n ed ; cirrus sockets closely crow ded, 
very num erous, in four or five a lte rn a tin g  rows.

Cirri L-XC, 16, ab o u t 10 mm. long; first two segm ents sh o rt, ra th e r  over 
twice as broad  as long, th ird  as long as b road to  ab o u t one th ird  longer th an  
b ro ad , fo u rth  and  fifth slightly  longer; succeeding segm ents snbequal, ab o u t as 
long as b ro ad ; th ird  to  six th  segm ents slightly  “ dice-box shaped ,” the  rem ain­
der w ith th e  ven tra l surface p ractically  stra ig h t and  the  dorsal w ith  a slight
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m edian eoncavity  (in la teral view) ; no traee  of dorsal spines or of overlap  ; the  
cirri become som ew hat com pressed in th e  d istal tw o-th ird s and  therefore ap p ea r 
very  sligh tly  b roader in la teral v iew ; opposing spine rep resen ted  by a  slight 
tubercle , term inally  s itu a ted , w hich m ay be obsolete.

Scattered  calcareous grannies are p resen t along the  disk am bu lacra , and  
single perisomic in terrad ia l p lates m ay be p resen t betw een the  IB r, as in Antedon  
bifida.

F ig .  42 .— M astigow ciia  micropoda. 
Lateral view  of llie type.

Itadials even w ith the  edge of th e  cen trodorsa l; IB r, very  sh o rt, five or six 
tim es as broad as long, of uniform  heigh t, no t qu ite  in apposition  basally , th e  
lateral edges diverging d ista lly ; IBr, tr ia n g u la r, ab o u t ha lf again  as broad as 
long, the an terio r angle som ew hat p rodueed, the  proxim al border as long as the 
proxim al edge of the IB r,.

Ten arm s, p robab ly  ab o u t SO mm. long, th e ir  s tru c tu re  being the  sam e as 
those of M . /InijcIUfcra. The distal in tersyzygial in te rv a l is th ree  oblique muscu­
lar a rticu la tions.
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P[ 15 mm. long, m uch stou ter basally th an  th e  succeeding, though tapering  
evenly to an exceedingly slender and delicate flagellate tip  ; P.z 9 mm. long ; fol­
lowing pinnules gradually  decreasing in length. The p innules are of the same 
proportions an d  s tru c tu re  as are those of M. flagellifera.

The colour in sp irits is brow nish white.

L o c a l i t ie s .— l in d ia .  (Type Locality). Four specimens.
Off Colombo Light H ouse , C eylon; 26-i- fathoms.— One small specim en.

Genus COM PSOMETRA.

Compsometra 190X . A. H. C l a r k ,  Proe. Biol. Soe. W ash ing ton , vol. 2 1 ,  p. 131 
[Antedon loveni Bell, 1882 ( = Antedon pum ila  Bell, 1 8 8 4 ) ] .

COM PSOMETRA SER R A TA .

Antedon serrata 1 1908. A. H. C l a r k ,  Bull. Mus. Comp. ZoöL, v o l. 5 1 ,  No. 8, 
p. 2 4 0 , pi. i, fig. 4.

Compsometra serrata 1908. A. H. C l a r k ,  Proe. Biol. Soe. W ashington, vol. 2 1 ,  
p. 131.

H a b it a t .— Form osa (Taiwan) to  sou thern  Ja p an .
D e p t h .— 8 - 3 5  fa th o m s .

COM PSOM ETRA C R ISPA .

Iridom etra crispa 1908. A. H . C l a r k , Proc. U. S. N a t. Mus., vol. 3 4 , p. 218. 

H a b it a t .— H aw aiian Islands.
D e p t h .— 148-163 fa th o m s .

COM PSOM ETRA L O V EN I.

Antedon loveni 1882. Be l l , P. Z. S., 18.82, p. 534.— 190S. A. H . Cl a r k , Proc.
U. S. N at. M us., vol. 3 4 . p. 4SI.

Antedon pum ila  18S4. B e l l , Rep. ZoöL Coli. H.M.S. “ A le rt,”  p. 157, pi. x , figs. 
B , B 1 a —b

Compsometra loveni 1908. A. H . C l a r k ,  Proc. Biol. Soe. W ashington, vol. 2 1  

p. 131.

H a b it a t .- S outhern  A ustralia.
D e p t h .— L i t to r a l ,  a n d  dow n  to  5 fa th o m s .

COM PSO METRA INCO.i I MODA.

Antedon incommoda 1888. B e l l ,  A nn. and  Mag. N at. H ist. (0 ), v o l. 2 ,  No. x i ,  

p . 4 0 4 .

1 N ot Antedon sertata  Orsted, MS. =  Stylometra spinifera.
2 O n plate x , there aro two figures lettered “  B the present species is represented by the 

lower figure 13, the upper being a m isprint for C.”
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Compsometra lacertosa 1910. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 8 , p. 275. 

H a b i t a t . —Southern  A ustralia.
D e p t h .— L itto ra l, and  down to  20 fathom s.

R e m a r k s .— T here is noth ing  w hatever in the  diagnosis of th is species which 
furnishes a clue to th e  characters separa ting  it from  C. loveni, a n d  Professor Bell 
him self in 1889 published a note s ta tin g  th a t  th e  tw o were iden tical, th e  diag­
noses differing only because he h ad  established  loveni (i.e. “ p u m ila ” ) on a broken 
an d  incommoda on an en tire  specim en. I was m uch surprised , therefore, to  find, 
upon v isiting the  B ritish  M useum , th a t  th e  ty p es of Antedon incommoda  were 
specim ens of the  in teresting  and  very  d istin c t species w hich I recently  des­
cribed as Compsometra lacertosa.

COMPSOMETRA sp.

In  th e  B ritish  M useum there  are eleven specim ens of a  species of Compso­
metra from  Lewis Island  in th e  D am pier A rch ipelago ; 1 w as n o t able to  deter­
m ine them  specifically while v isiting  th a t  in s titu tio n  because of lack of tim e.

Genus IR ID O M E T R A .

Iridom etra  190S. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 1 , p. 130 
(Antedon adrestine A. H. C l a r k ,  1907).

IR ID O M E T R A  A D R E S T IN E .

Antedon adrestine 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 5 0 , p a r t  3, p. 340.

Iridom etra adrestine 190s. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 1 , 
p . 131.

H a b it a t .— S outhern  Ja p an .
D e p t h .— 4 5 - 4 8  fa th o m s.

IR ID O M E T R A  M ELPO M EN E.

Iridom etra melpomene 1911. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 39 , p. 559. 

H a b i t a t . — Philippine Islands.
D e p t h .— 88 fa th o m s.

IRIDOMETRA MAURITIANA.

Iridometra m auritiana  1911. A. H. C l a r k ,  Proc. U . S. N at. M us., vol. 4 0 , p. 40. 

H a b i t a t .— M auritius ; M adagascar.
D e p t h .— L itto ra l .
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IR ID O M E TR A  Æ G Y PTIC A .

Antedon parvicirra  1908. C h a d w ic k , Jo u rn . Linn. Soc. (Zoöl.), vol. 31 , p . 45. 

Iridometra aegyptica 1911. A. H . C l a r k ,  Proc. U. S. N at. M us., vol. 4 0 , p. 42. 

H a b i t a t .  — S uez.
D e p t h .— 10 fa th o m s .

IR ID O M E TR A  NANA.

Antedon nana 1890. H a r t l a u b , N achr. Ges. G öttingen, Mai 1890, p. 170.— 1891.
N ova A cta Acad. G erm an., vol. 58 , No. 1, p. 8 9 , pi. 5 , figs. 57, 58.

Iridometra nana  190S. A. H. C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 2 1 ,  
p. 131.

L o c a l it y .— A ndam an Islands; surf line .— One specimen w ith arm s 30 m m .
long.

O t h e r  R e c o r d s .— Philippine Is lan d s ; Tonga Is lan d s ; N icobar Is lan d s; 
S ingapore; A m boina; B illiton ; M acclesfield B ank ; Male, Maldives.

D e p t h .— L itto ra l, and dow n to  41 fathom s.

IR ID O M E TR A  B R IS E IS .

Antedon briseis 1907. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 33 , p. 83. 
Iridometra briseis 190S. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 21 , 

p. 131.

H a b it a t .— Sea of Ja p an .
De p t h .— 59 fa th o m s .

IR ID O M E TR A  PA R V IC IR R A .

Antedon parvicirra 1S88. P. H . C a r p e n t e r ,  “  Challenger ” R eports , vol. 2 6 , 
Zoology, p. 204, pi. xxxvi, figs. 7, S.

Iridometra parvicirra 1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 1 , 
p . 131.

H a b i t a t .— Philippine Islands.
D e p t h .— 1 8 -4 4  fa th o m s.

IR ID O M ETR A  SCITA.

Iridometra scita 1908. A. H . C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 5 2 , p a r t  2, p. 232.

H a b i t a t .—Philippine Islands ; B illiton.
D e p t h .— L itto r a l.

IR ID O M E TR A  PSY CH E.

Antedon psyche 1908. A. H. C l a r k ,  Bull. Mus. Com. Zoöl., vol. 5 1 , No. 8, 
p . 241, pi. i, figs. 2, 3.
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Iridometra psyche 190S. A. 13. C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 21, 
p .  1 3 1 .

H a b it a t .— Southern  Ja p a n .
D e p t h ,— 30 fa th o m s .

IR ID O M E TR A  M INUTA.

Antedon minuta  (H. L. C lark, MS.) 1907. A. H. C l a r k , Sm iths. Miscell. Coli.
(Q uarterly  Issue), vol. 5 0 , p a r t  3, p. 341.

Iridometra m inuta  1 9 0 S .  A. H . C l a r k ,  I’roc. Biol. Soc. W ashington, vol. 21, 
p .  131 .

H a b it a t .— Southern  J a p a n .
D e p th .— 13 fa th o m s .

IR ID O M E T R A  EX Q U ISITA .

Iridometra exquisita  190S. A. H . Cl a r k , Proc. U. S. N at. M us,, vol. 3 6 , p. IOS. 

H a b it a t .— P hilippine Islands.
D e p t h .— 74-78 fathom s.

IR ID O M E T R A , sp .

L o c a l it y .— A lbany Passage, Q ueensland.
R e m a r k s .— A very  sm all specim en from th is  locality  in the  collection of the 

A ustralian Museum appears to  be referable to  th e  I . nana  species group ; P.2 is 
longer than  P , , being nearly , though no t q u ite , in te rm ed ia te  in length betw een P, 
and P s.

Genus TO X O M ETR A .

Toxometra 1911. A. II. C l a r k ,  Proc. U. S. N a t. M us., vol. 39, p. 500 (Toxo­
metra paupera, sp . nov.).

TO X O M ETR A  PA U PER A .

Toxometra paupera 1911. A. H. C l a r k , Proc. U. S. N at. M us., vol. 3 9 , p. SCO. 

H a b it a t .— Philippine Islands.
D e p t h . — 182 fathom s.

Subfam ily  P E R O M E T R IN A E .

Perometrinae 1909. A. H . C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 22, p. 17C.

Genus PER O M ETR A .

Perometra 1907. A. II. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 50, 
p a rt 3, p. 357 (Antedon diomedese A. H . C l a r k ,  1907).



A. H. CLARK : T H E  CR IN OIDS OF T H E IN D IA N OCEAN.

PER O M ETR A  A FRA .

Perometra afra 1911. A. FT. Cl a r k , Proc. U. S. N at. Mus., vol. 4 0 , p. 43. 

H a b i t a t . Providence Island , no rth -east of M adagascar.
D e p t h .— 125 fa th o m s.

PEROMETRA DIOM EDE/E.

Antedon diomedea> 1907. A. H. C l a r k , Proc. U. S. N at. Mus., vol. 3 3 , p. 145. 
Perometra diomedeœ  1907. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 

vol. 50 , p a r t 3, p. 358.

H a b i t a t .— Southern  Ja p a n .
D e p t h . 5 1 -1 1 0  fa th o m s .

PER O M ETR A  PU SILLA .

Antedon pusilla  1X88. P . H. Ca r p e n t e r , “ C hallenger”  R eports, vol. ‘2 6 , Zoo­
logy, ]>. 1 31 , pi. xxiii, fig. 1.

Perometra pusilla  1 9 1 1 .  A. H. C l a r k , Proe. U. S. N at. AÍn s ., vol. 3 9 , p. 5 0 1 .  

H a b i t a t .—K i Islands.
D e p t h . 140 fa th o m s .

R e m a r k s .— This species differs m arkedly  from P . diomedeœ in possessing 
P«, as I discovered upon exam ining the ty p e  in the  B ritish  M useum *; the synar- 
th ria l tubercles are also m uch m ore strongly developed th an  in specim ens of 
P . diomedea’ of ecpial size.

Genus ERYTHROM ETRA.

Erythrometra 190X. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 2 1 , p .  1 2 0  

(Antedon ruber A. H. C l a r k , 1907).

ERYTHROM ETRA RUBER,

Antedon ruber 1907. A. H. Cl a r k , Proc. U. S. N at. Mus., vol. 3 3 , p. 146. 
Erythrometra ruber 1908. A. H . Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 1 , 

p. 126.— 1909. Vidensk. Medd. fra den natu rh ist. Foren in g i K öbenhavn , 
1909, p. 190.

H a b i t a t .— S outhern  Ja p an .
D e p t h .— 5 5 -1 0 5  fa th o m s .

Subfam ily Z E N O M E T R IN A E  

Zenometrinae 19n9. A. H. Cl a r k , Proc. Biol. Soc. W ashington , vol. 2 2 , p. 176.

1 Cf. Proc. U. S. N a t. M us., vol. 39, p. 562.
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Genus ZEN O M ETRA .

Zenometra 1907. A. B. C l a r k ,  Sm iths. Miscell. Coll. (Q uarte rly  Issue), vol 50, 
p a r t 3. p. 35 t (Antedon columnaris P. H. C a r t e n t e r , î s s i ) .

ZEN O M ETRA  T R IS E R IA L IS .

Zenometra triserialis 1908. A. H. Cl a r k . Proc. U. S. N at. Mus., vol. 3 4 , p. 219. 

H a b it a t .— Hawaiian Islands.
D e p t h .— 1 9 3 -3 5 2  fa th o m s .

Genus PSA TH Y R O M ETR A .

Psathyrometra 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 50, p a r t p. 353 «Antedon fragilis A. H. C l a r k ,  1907).

PSA TH Y R O M ETR A  E R IT H E Y Z O N .

Antedon erithryzon 1907. A. H. C l a r k ,  Proc. U .S . N at. M us., vol. 3 3 , p. 79. 
Psathyrometra erithryzon 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarte rly  

Issue), vol. 5 0 , p a r t  3, p. 353.

H a b it a t .— Sea of Ja p a n .
D e p t h .— 4 0 0 -3 9 0  fa th o m s .

PSA TH Y R O M ET R A  F R A G IL IS .

Antedon fragilis 1907. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 3 , p . 80. 
Psathyrometra frayilis  1907. A. H  C l a r k ,  Sm iths. Miscell. Coli. (Q uarte rly  

Issue), vol. 50, p a r t  3, p . 353.

H a b it a t .— Yezo S tra its , Ja p an .
D e p t h .— 5 00  fa th o m s .

PSA TH Y R O M ET R A  B O R EA LIS.

Psathyrometra borealis 1908. A. H. Cl a r k , Proc. U. S. N a t. M us., vo l. 3 4 , 
p. 236.

H a b it a t .—W estern A leu tian  Islands.
D e p t h .— 1046  fa th o m s .

PSA TH Y R O M ETR A  B IG R A D A TA .

Antedon bigradata 1895. H a r t l a u b ,  Bull. Mus. Comp. Zoöl., vol. 27, No. 4, 
p. 145, pi. i, fig. 5.

Psathyrometra bigradata 1906. A. H . C l a r k , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 0 , p a r t 3, p. 353.



A. H.  CLARK : TH E CR IN O ID S  O F  T H E IN D IA N OCEAN. 235

H a b i t a t .— Galápagos Islands.
D e p t h .— 3 8 5 -5 5 5  fa th o m s.

PSA TH Y R O M ETR A  PRO FU N D O R U M .

Psathyrometra -profundorum 1908. A. H. Cl a r k , Proc. U. S. N a t. M us., vol. 34 , 
p . 237 .

H a b i t a t .— Queen C harlo tte  Islands, B ritish Columbia.
D e p t h .—  158S fa th o m s.

PSA TH Y RO M ETRA  CONG ESTA.

Psathyrometra com/esta 1908. A. H. Cl a r k , Proc. U. S. N at. Mus., vol. 34 , 
p. 221.

H a b i t a t .— H aw aiian Islands.
D e p t h .— 4 0 0 -5 0 0  fa th o m s.

PSA TH Y RO M ETRA  M IRA.

Psathyrometra mira  1909. A. H. C l a r k ,  Proc. U. S. N a t. M us., vol. 3 6 , p. t>4s.
D e s c r ip t io n .—C entrodorsal conical, rounded  a t  the  apex . 4 m m  broad 

a t  th e  base an d  4 m m . h ig h , divided in to  five radial areas by  five shallow in ter-

F ig . 43 .— Psathyrom etra  m ira. 
L a te ra l view  of th e  type.

rad ial furrow s, each equal in w idth to nearly  or quite  the d iam eter of the  a d ­
jacen t cirrus sock e ts; cirrus sockets closely crow ded, regularly  arranged in two 
converging colum ns in each radial a rea , w ith a  single socket, th e  rem n an t of a  
th ird  colum n, betw een the  distal ends of th e  first sockets of th e  o u te r colum ns, 
which come together ju s t beneath  it.

Cirri N L , lacking in both specimens.
Ends of th e  basal rays visible as sm all tubercles in the angles of the calyx ,
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but with difficulty separable  from  the general surface of th e  cen trodorsal and 
radiais ; radiais even w ith th e  edge of th e  centrodorsal in th e  m edian line, b u t ex­
tending u p  in the  angles of the  calyx  and  en tirely  sep ara tin g  the  bases of the  
IB r, ; IB r, oblong, slightly  over tw ice as broad as long, even ly  rounded dorsally  
and la te ra lly  ; IB r, b road ly  pen tag o n a l, ab o u t as long as b ro ad , th e  la teral 
edges not qu ite  so long as those of th e  IB r, , convex , the la te ra l angles som ew hat 
produced ou tw ard .

Ten arm s, all broken off a t the  base in th e  specim ens a t  han d  ; first 
brachial sligh tly  w edge-shaped, abou t twice as broad as its ex te rio r  leng th , en tire ly  
free in terio rly ; second brachial considerably  larger, ap p ro x im ate ly  oblong, no t 
qu ite  so long as broad ; th ird  and  fou rth  b rachials (syzygial pair) n o t qu ite  
so long as broad : the rem ainder of th e  a rm s, and  th e  p innules, so fa r  as can be 
judged from  th e  fragm ents , are sim ilar to those in o th er species of the  genus. 
The synarth ria l tubercles are very slightly  m arked.

The colour in sp irits is brownish w h ite , th e  perisom e brow n.
L o c a l i t i e s . — Duncan Passage, Andam an Islands  (11° 31' 40" X. la t.,  92° 16' 

40" lí. long .); 1SS-220 fathoms. (Type L o ca lity ) .—Two broken specim ens.
X ra r Interview  Island , A ndam ans  (13 27' 00" X. la t.,  93° 00 ' 00" lí. long.); 

105 fathoms', bottom■ temperature 4S° Fahr. ; green m ud.—One specim en.
Gulf of M artaban  (14° 54' 30" X. la t.,  96° 00' 00" lí. lon g .); “ 6 fa thom s” \ 

soft mrnl. — One broken specimen.

PSA TH Y R O M ETR A  PARVA.

Psathyrometra parra  1911. A. II. C l a r k ,  Proc. IT. S. X a t. M us., vol. 3 9 , p. 562.

H a b it a t . -Ph ilip p in e  Islands.
D e p t h . —4 22  fa th o m s.

PS AT H Y I’( »METRA G RAC I ELIMA.

Psathyrometra gracillima  1909. A. H. C l a r k ,  Proc. Biol. Soc. W ashington,
vol. 2 2 , p. 149.

D e s c r i p t i o n .—T his species is even sm aller an d  m ore delicate th an  Ps. mira 
and  P s. ¡mrra.

Centrodorsal sharply  conical, 4 mm. broad a t the base and 2 5 mm. high, 
separa ted  in to  five radial areas by five in terrad ia l furrows which are som ew hat 
b roader th an  the  ad jacen t c irrus sockets; e ight to ten  well separa ted  cirrus 
sockets in each radial a rea , arranged  approx im ately  in four colum ns, though 
a p p a ren tly  m ore or less irregular.

Cirri X L  - L, about 25, 35 nun. long, slender, sm ooth , and  delicate.
The ten  arm s w hich, except for th e ir  slenderness, resem ble those of related  

species, a re  abou t 100 mm. long.
The colour in life is a “ pale e a r th y  brow n.”
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Fig .  44.— Psathyrometra gracillima
Lateral  view of th e  type.
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L o c a l it y .— Southwest- of A kyab , Burm a  (19° 35' X. la t . ,  92° 24' E. long .): 
272 fathoms ; bottom temperature 50° F ahr .—T hree broken specim ens.

Genus A D ELO M ETR A .

Adelometra 1907. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarte rly  Issue), vol. 50, 
p a r t 3, p. 363 (Antedon angustiradia P. H. C arpen ter, 1888).

A D ELO M ETR A  A N G U STIR A D IA .

Antedon, angustiradia  1888. P . H . C a r p e n t e r ,  “ C hallenger”  R eports , vol. 26, 
Zoology, p . 253, pi. x lv , fig. 4.

Adelometra angustiradia  1907. A. H. Cl a r k , S m iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 0 , p a r t  3, p. 364.

H a b i t a t .— K i Islands.
D e p t h .— 140 fa th o m s .

Genus BA LA N O M ETRA .

Balanometra 1909. A. H . C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 22, p. 177 
(Antedon balanoides P. H. C a rp en te r , 1888).

B A LA N O M ETRA  ELONGATA.

Perometra elongata 1908. A. H. C la r k ,  Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 52, p a r t  2, p. 229.

H a b i t a t .— P hilipp ine Islands.
D e p t h .— 78 fa th o m s .

BA LA N O M ETRA  BA LANOIDES.

Antedon balanoides 1888. P. H. C a r p e n t e r ,  “ C hallenger” R eports , vol. 26, 
Zoology, p. 207, pi. xxx iii, figs. 6, 7.

H a b i t a t .— P h ilip p in e  I s la n d s .

D e p t h .— 82 fa th o m s .

S ubfam ily  H E L IO M E T B IN Æ .  

fleliom etriiue  1909. A. H. C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 22, p. 176.

CYCLOM ETRA, gen. nov.

G e n o t y p e .— Cyclometra flauescens, sp. n o v .
Characters. T his new genus is closely related  to Heliometra  and Solanometra , 

which it replaces in the E a s t Ind ian  region ; it is d is tingu ished , how ever, by 
having  th e  P 4 m arkedly  sho rter th an  P, instead  of ap p rox im ate ly  of the
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sam e length or slightly  longer, as in  Heliometra and  Solanometra, and  by the  o u te r 
segm ents of P ,. which are som ew hat elongated instead  of very short.

P T IL O M E T R A  FLA V ESCEN S, sp. nov.

D esc r iptio n .— Centrodorsal rounded conical.
Cirri X X V III , 4 1 - 4 3 ,  30 m m. long ; first segm ent sho rt, second nearly  as long 

as broad, the  following g radually  increasing in length and  becoming tw ice as long 
as broad on th e  fourth  ; the nex t five are sim ilar ; the following g radually  
decrease in leng th , a f te r  ab o u t six more becoming ab o u t as long as broad an d  
rem aining of those p roportions until th e  end of the cirrus. The earlier segm ents 
are slightly  constric ted  cen tra lly , w ith the d istal ends all around  finely sp in o u s; 
the sho rt ou ter segm ents are carina te , th is carination  appearing  convex in la tera l 
view.

The ten arm s are  130 nini, long ; the IB r series and  brachials are essentially  
as in Antedon bifida, b u t the  d istal ends of the  brachials are more prom inen t and  
are finely spinous. Syzygies occur betw een the  th ird  and  fourth  b rachials, 
again betw een th e  n in th  and  ten th  and  fou rteen th  and  fifteen th , and  d istally  a t 
in tervals th ree or four oblique m uscular articu lations.

P t is very  long. 17 mm. to 19 nun. in length, w ith from  fo rty -tw o to  forty-five 
segm ents of which the  first seven are broader th an  long, those after the  ten th  or 
eleventh longer th an  broad, and the  d istal slightly  elongated; P z is a p p a ren tly  
sim ilar, b u t sh o rte r ; P g bears a  genital gland. The distal pinnules are exceed­
ingly slender, 17 mm. long.

The colour in sp irits  is yellow.
L ocality .— South of Ras Sharw ein, A rab ia; or, northwest of Sokotra (14° 20' 

X. la t.,  52° 30' E . long.); 1200 fathoms.
Rem a rks . The type  of th is species, which was collected by the cable repair 

ship “  E le c tra ,” is in the B ritish  Museum.

CYCLOM ETRA CLIO.

Antedon clio 1907. A. H . Cla rk , Proc. U. S. N at. M us., vol. 3 3 , p. 79.

H ab ita t .— Southw estern Ja p an .
D e p t h .— 107 fa th o m s.

Genus TR IC H O M ETR A .

Trichometra 1908. A. H. Cla rk , Proc. Biol. Soc. W ashington, vol. 21, p. 131
(Antedon aspera A. H. Cla r k , 190S).

TR ICH O M ETR A  EX PLIC A TA .

Trichometra explicata 190S. A. H. Cla r k , Sm iths. Miscell. Coli. (Q uarterly  Issue),
vol. 52, p a r t  2, p. 232.
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H a b i t a t .— P hilippine Islands.
D e p t h .— 2 s 7 3 0  fa 1 11o m s .

T R IC H O M ETR A  V EX A TO R .

Trichometra re.valor 1 9 0 S .  A. H . C l a r k ,  Proc. U. S. X at. M us., vol. 3 4 , p. 217. 

H a b i t a t .  H aw aiian  Islands.
D epth . — 13X-355 fathom s.

T R IC H O M ETR A  OBSCURA.

Trichometra obscura 1909. A. H . C l a r k ,  Proc. Biol. Soc. W ash ing ton , vol. 2 2 ,  

p .  1 4 9 .

D e s c r i p t i o n .—C entrodorsal conical, the  s id e s  sligh tly  convex, .V.'> mm. 
broad a t the  liase and  m m . high.

F ig . 45 .— Tiichom etra  obscura.
L a te r a l  v iew  o  f t h e  ty p e .

Cirri lacking.
R adiais even with the  edge of the centrodorsal ; IB r, very  short and  band­

like, no t quite  in con tac t basally , the la tera l edges diverging a t a ra th e r  broad 
angle ; TBiq alm ost tr ia n g u la r, slightly  broader th an  long, th e  an terio r and  lateral 
angles ra th e r  strongly  p roduced, w ith a rounded posterior process incising the 
IB r,.

The ten arm s resemble those of the o ther species of the  genus, so far as m ay 
be judged from the single m u tila ted  specim en. The longest stum p  m easures 
9 nani. to  th e  ten th  brachial.

The colour in sp irits  is w hite.
L o c a l i t y .— Southwest of Cape Comorin (7° 17' 119" N. la t., 7t>° 5 4 '0 0 "  E. 

long.); 430 fathoms-, bottom temperature .‘?k° Fahr. ; grep m ud .—One bad ly  broken 
specimen.

TR IC H O M ETR A  PLA N A , sp. nov.

D e s c r ip t io n .— Centrodorsal very low hem ispherica], practically  th in  dis­
coida] w ith the edge bevelled off, 2 mm. in d iam e te r; in lateral view the centro­
dorsal appears thin discoida] w ith a  single row of cirrus sockets, four to  each
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rad iu s; cirrus sockets very num erous, from  fifty-five to .sixty in num ber, gradu­
ally decreasing in size from  the  periphery to the  cen tre  of the centrodorsal a t  
the  periphery  being four to  a rad ius, the  cen tra l sockets being scarcely half 
as large as these ; the  dorsal pole is small and resem bles th a t  of the o ther species 
of th e  genus excep t in being practically  flat ; th e  sm all and num erous cirrus 
sockets are very  closely crowded as in th e  re lated  larger forms.

Cirri lacking.
R adiais barely  visible beyond the edge of th e  cen trodorsal, their d ista l angles 

s ligh tly  se p a ra te d ; I Hr, very sh o rt, ab o u t six' tim es as broad as long, the sides 
of ad jacen t IB r, being parallel to  each o ther and slightly  sep ara ted ; IB r2 
twice as broad as long, a lm ost tr ian g u la r, the an terio r angle produced , the  
an terio r sides concave ; the la teral angles are slightly  produced and end in a 
fringe of fine spines.

The ten  arm s resem ble those of the  o th er sm all species of the  genus ; they  
m easure 14 mm. in length  to  the eigh teen th  b rachial (counting from  the  radial). 
Syzygies occur betw een th e  th ird  and  fou rth  b rach ials, again betw een th e  n in th  
and ten th  and  fou rteen th  and fifteen th , and d ista lly  a t  in tervals of th ree  oblique 
m uscular a r ticu la tio n s.

P ( 5'5 mm. long w ith th irteen  segm ents, exceedingly slender and  hair-like ; 
the first segm ent is twice as broad as long, the  second is slightly  longer th a n  
b road , the  th ird  is sligh tly  over twice as long as b ro ad ; th e  following increase 
in length and the distal are  excessively elongated w ith  swollen articu lations ; th e  
p innule tapers g radually  to  the  fifth segm ent, and  is extrem ely  slender from 
th a t  po in t onw ard . P 2 is 3'5 nun. long w ith  e ight segm ents, of which th e  first 
is b roader th a n  long, the second slightly  longer th a n  b ro a d , and  the  rem ainder 
excessively elongated and slender ; it is ju st percep tib ly  sm aller basally  th a n  
P , ;  P .^ isS  m m . long w ith eight segm ents an d  resem bles P . ;  the  following 
pinnules are all broken, b u t th e  segm ents of all of them , excep t for the first tw o, 
are  excessively elongated .

Lo cality .— “ Investigator” Station  232; 430 fathom s.— One bad ly  broken 
specim en.

R em arks.— This curious little  species is readily  distinguished from all the 
others of th e  genus by its sm all and very  flat centrodorsal, which looks m uch 
m ore like the centrodorsal of some species of Antedon  th an  like the centrodorsal 
of the larger species of the genus Trichometra.

Ocnus NANOM ETRA.

Nanometra  1907. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), vol. 50, 
p a r t 3, p. 348 (Antedon minor A. H. Cla r k , 1907).

NANOM ETRA B O W ER SI.

Antedon m inor 1907. A. H. Cla r k , Proc. U. S. N at. M us., vol. 3 3 , p. 144 (pre­
occupied).
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Antedon bowersi 1907. A. H . Cl a r k , Proc. U. S. N at. M us., vol. 3 3 , p. 14S. 
A ntedon orientalis 1907. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarte rly  Issue), 

vol. 5 0 , p. 341.
Nanometra minckerti 1907. A. H. Cla r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 

vol. 5 0 , p a r t  3, p. 349.

H a bita t .—Southern  J a p a n .
D e p t h .— 1 0 3 -1 9 1  f a th o m s .

Subfam ily T H Y S A  N O M E T R IN Æ .

Thysanom etrinœ  1909. A. H . Cla r k , Proc. Biol. Soc. W ashington, vol. 2 2 , 
p. 176.

Genus EU M ETR A .

Eumetra  1908. A. H. Cla r k , Sm iths. .Miscell. Coli. (Q uarterly  Issue), vol. 5 0 , 
p a r t  2, p. 230 (Eumetra chamberlaini, sp. nov.).

E U M E TR A  C H A M B E R L A IN I.

Eumetra chamberlaini 1908. A. H. Cla rk , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 2 , p a r t  2 , p. 231.

H a b ita t .—P hilipp ine Islands.
D e p t h .— 78-80 fathom s.

EU M E TR A  IN D IC A .

Eumetra indica  1909. A. H . C l a r k , Proc. Biol. Soc. W ashington, vol. 2 2 , p. 84.

D e s c r i p t i o n .— C entrodorsal conical, 3 nun. b road a t  th e  base and 3 mm. 
high, the  cirrus sockets arranged in six closely crowded a lte rn a tin g  rows. The 
centrodorsal as a whole resem bles closely th a t  of the  species of Hathrometra.

Cirri ab o u t L X X , all lacking.
R adia is ex tend ing  sligh tly  beyond the  edge of th e  cen trodorsa l, diverging 

a t an acu te  angle in th e  angles of the  ca ly x ; IB r, som ew hat trapezo idal, 
ab o u t th ree  tim es as broad as long, n o t in co n tac t b asa lly ; IB r2 rhom bic, 
the free la tera l edges ra th e r  longer th an  those of th e  rBiq , form ing w ith 
them  som ew hat m ore th a n  a righ t angle ; sy n a rth ria l tubercles m oderately  
developed.

Ten arm s ab o u t 60 mm. long ; first brachial longer ou tw ard ly  th an  inw ardly , 
slightly  incised by  the second, no t united  in terio rly , b u t the  inner edges d iverg­
ing a t  app rox im ately  a righ t angle ; second brachial nearly  tw ice as large, 
irregu larly  q u ad ra te , w ith a rounded posterior pro jection  incising th e  f irs t;  th ird  
and  fou rth  b rachials (syzygial pair) abou t as long as broad  ; nex t eight or 
nine brachials sligh tly  w edge-shaped, half again as broad as long, th en  becoming 
alm ost or qu ite  trian g u la r, ab o u t as long as b road , and fu rth e r  ou t on the  arm
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wedge-shaped again and longer th an  broad. Syzygies occur betw een the  th ird  
and  fourth  b rach ials, again betw een the  n in th  and  ten th  and  fourteen th  and 
fifteen th , and d ista lly  a t in tervals of three oblique m uscular articulations.

P[ ab o u t 6 mm. long, very slender an d  delicate , som ew hat stiffened, w ith 
ab o u t nine segm ents, th e  first a b o u t as long as , or slightly  longer th a n , b road , 
the  second and  th ird  twice as long as b road , the  following g radually  increasing 
in length  and  becom ing exceedingly elongated  d ista lly ; P.z ab o u t 10 mm. long, 
p roportionate ly  s to u te r th an  P L and  stiffer, w ith fifteen segm ents, the  first 
squarish , the  second slightly  longer th an  broad , th e  th ird  tw ice as long as b road ,

Fig. 46.—Eumetra indica. 
Lateral view of the type.

the rem ainder from  three to four tim es as long as b road ; P 3 8 mm. long w ith fifteen 
segm ents, sim ilar to  P j b u t slightly  less s to u t;  P 4 l ik e P 3: P 6 5 mm. long, 
slightly  more slender th an  P +, w ith  ten segm ents which have sligh tly  everted  
and  spinous d ista l ends ; the  following pinnules are sim ilar ; the  distal pinnules 
are lacking.

The colour in sp irits  is ligh t brownish yellow  w ith  traces of a b road m edian 
dorsal line of purple.

L o cality .— Oß Port B lair, Andam an Islands ; 112 fathoms.—One broken speci­
men.
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R em a rks .—The conical cen trodorsal, visible rad iais, an d  widely se para ted  
IB r  and lower bracliials, which do no t have produced la te ra l borders , give th is 
species a som ew hat d ifferent appearance  from  E. chamberlaini', in the  la t te r  Ps 
is s to u te r, longer, and  stiffer th an  an y  of th e  o ther p innules, while in E. indica P.2 
instead  of Pg is enlarged.

Genus TH Y SA N O M ETR A .

Thysanometra  1907. A. H . Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  Issue), 
vol. 50, p a r t  3, p. 351 (Antedon tenelloides A. H. Cl a r k , 1907).

TH Y SA N O M ETR A  T EN E R L O  11 ) ES.

Antedon tenelloides 1907. A. H. Cla r k , Proc. U. S. N at. M us., vol. 3 3 , p. 73. 
Thysanometra tenelloides 1907. A. H. Cl a r k , Sm iths. Miscell. Coli. (Q uarterly  

Issue), vol. 5 0 , p a r t  3, p. 351.

H a b ita t .—Southern  Ja p an .
D e p t h .— 70 fa th o m s .

TH Y SA N O M ETR A  T EN U 1C 1R H A.

Antedon tenuicirra  1888. P. 11. Ca r p e n t e r , “ C ha llenger” R eports, vol. 2 6 , 
Zoology, p. 18G, pi. XXX, figs. 4 - 8 ;  pi. xxxiii, figs. 4 ,  5.

Antedon notata 1888. P. H. Ca r p e n t e r , “  Challenger ”  R ep o rts , vol. 2 6 , Zoology, 
p. 187, pi. xxxiii, figs. 4, 5.

Thysanometra tenuicirra 1908. A. H. Cla r k , Proc. Biol. Soc. W ashington, 
vol. 2 1 , p . 125.

H abita t .—N orth  of the A d m ira lty  Islands.
D e p t h .— 150 fa th o m s .

Subfam ily B A T U  Y M E T IU N Æ .

B athym etrina  1909. A. H . Cla r k , Proc. Biol. Soc. W ash ing ton , vol. 2 2 , p. 177.

Genus B A TH Y M ETRA .

Bathymetra  1908. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 1 . p. 132 
(Antedon abyssicola P. H. Ca r pe n t e r , l s s s ,  restricted).

B A TH Y M ETR A  A B YSS1COLA.

Antedon abyssicola 1888. P. H. Ca r pe n t e r , “ C ha llenger’’ R eports , vol. 2 6 , 
Zoology, p. 191 (part) , pi. xxxiii, fig. 1 (b u t not fig. 2).

Bathymetra abyssicola 1908. A. H. Cla r k , Proc. Biol. Soc. W ashington, vol. 2 1 , 
p .  1 3 2 .

H a bita t .—N orth  Pacific.
D e p t h .—  2900  fa th o m s.
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B A TH Y M ETR A  C A R P E N T E R I.

Antedon abyssicola 18SS. P. H . C a r p e n t e r ,  “ C hallenger”  R eports, vol. 2 6 , 
Zoology, p. 191 (p art) , pi. xxxiii, fig. 2 (b u t n o t fig. 1).

Bathymetra carpenteri 1908. A. H . Cl a r k , Proc. U .S . N at. Mus., vol. 3 4 , p. 235. 

H a b it a t .— W est of T asm ania .
D e p t h .— 2 600  fa th o m s .

B A TH Y M ETR A  B R E V IC IR R A .

Bathymetra brevicirra 1908. A. H . C la r k ,  Proc. U. S. N at. Mus., vol. 3 4 , 
p . 234.

H a b it a t .— W estern  B ering Sea.
D e p t h .— 1766 fa th o m s .

B A T H Y M ET R A  sp.

Antedon  sp. 1895. H a r t l a u b , Bull. Mus. Comp. Zoöl., vol. 2 7 , No. 4, p. 146, 
pi. iv , fig. 25.

No cirri, and  arm s lacking a fte r  th e  th ird  (hypozygal) brachial.
Cirrus sockets ab o u t tw enty-five, closely crowded and  relatively  la rg e ; 

rad iais entirely  visible, the  la tero an te rio r angles som ew hat produced betw een 
the  IB rL, so th a t  the  la tte r  are n o t in la te ra l apposition.

L o c a l it y .—N ear Malpelo Island , B ay  of P anam á.
D e p t h .— 1772  fa th o m s.

Genus THAUM ATOM ETRA.

Thaumatometra 1908. A. H . C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 1 , 
p . 127 (Antedon ciliata A. H. C l a r k ,  1907).

THAU M A TO M ETRA  T E N U IS .

? Antedon  1884. vo n  G r a f f , “ C hallenger”  R eports, vol. IO , Zoology, p. 79. 
Antedon tenuis 1907. A. H . Cl a r k , Proc. U . S. N a t. M us., vol. 3 3 , p. SO. 
Antedon ciliata  1907. A. H . Cl a r k , Proc. U. S. N at. Mus., vol. 3 3 , p. 81. 
Thaumatometra tenuis 1908. A. H. Cl a r k , Proc. U. S. N at. Mus., vol. 3 5 , 

p. 117 (fig. 11).

H a b it a t .—F rom  K orea (Clio Sen) n o rthw ard  to  the Amur.
D e p t h .— 8 0 -6 2 0  (? 800) fa th o m s .

THAUM A TO M ETRA  REM OTA.

Antedon remota 1888. P. H. Ca r p e n t e r , “  Challenger ”  R eports, vol. 2 6 , Zoö- 
logy, p. 184, pi. xx ix , figs. 5-9.
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Thaum atom etra rem ota  1908. A. H. C l a r k ,  Proc. Biol. Soc. W ash in g to n , vol. 21.
p . 128.

H a b it a t .— N ear th e  Crozet Islands.
D e p t h .—  1600  fa th o m s .

T H A U M A TO M ETRA  ABYSSORUM .

A ntedon abyssorum  1888. P. H . C a r p e n t e r ,  “  C ha llen g e r”  R eports , vol. 26, 
Zoology, p. 190, pi. xx ix , figs. 10-13.

Thaum atom etra abyssorum  1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 
2 1 , p . 128.

H a b it a t .— Off the C rozet Islands.
D e p t h .— 1600  fa th o m s .

TH A U M A TO M ETRA  E X IG U A .

Antedon exiyua  1888. P. H. C a r p e n t e r ,  “ C h a llen g e r”  R e p o rts , vol. 26, Zoo­
logy, p. 178, pi. xxxii, figs. 1-4.

Thaum atom etra exigua  1908. A. H . C l a r k ,  P roc. Biol. Soc. W ashington, vol. 21, 
p. 128.

H a b it a t .— O ff M arion Island.
D e p t h .— 5 0 - 1 4 0  fa th o m s.

THAUM ATOM ETRA A L TE R N A T A .

A ntedon tenuis 1SS7. P. H. C a r p e n t e r ,  Q uart. Jo u rn . Micros. Sei., vol. 27, 
p. 386 (nomen nudum ).

A ntedon alternata  1888. P. H . C a r p e n t e r ,  “ C h a llen g e r”  R ep o rts , vol. 2 6 , 
Zoology, p. 179, pi. xv iii, figs. 1-3 ; pi. xxx ii, figs. 5-9.

Thaum atom etra a lternata  1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol.
2 1 , p. 128.

H a b it a t .—New Zealand and  New Guinea to  Ja p an .
D e p t h .— 6 3 0 -1 0 7 0  f a th o m s .1

THAUM ATOM ETRA COM ASTER.

Thaum atom etra com aster 1908. A. H . C l a r k ,  Proc. U. S. N at. Mus., vol. 34, 
p. 232.

H a b it a t .— Vezo S tra its , Ja p a n .
D e p t h .— 3 0 0 -5 3 3  fa th o m s.

THAUM ATOM ETRA ISIS.

Antedon is is  1907. A. H. C l a r k ,  Proc. U. S. N a t Mus., vol. 33 , p. 82.

1 P ro b a b ly  m ore th a n  one species is included  by  C arp en ter u nder th is  nam e.
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Thaum atom etra is is  1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington , vol. 21,
p. 128.

H a b it a t .— Southern  Ja p a n  and  K orea (Clio Sen).
D e p t h .— 361 fa th o m s.

THAUM ATOM ETRA LÆVTS.

A ntedon loevis 1888. P. H. C a r p e n t e r ,  “ C hallenger” R eports , vol. 26, Zoö- 
logy, p. 187, pi. xxx i, fig. 6.

Thaum atom etra loevis 1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 1 ,
p. 128.

H a b i t a t . — Off the Meangis Islands.
D e p t h .— 500 fathom s.

THAUM ATOM ETRA PARVA .

Thaum atom etra parva  1908. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 4 , p. 231. 

H a b i t a t . — S outhern  Ja p a n .
D e p t h .— 120-265 fa thom s.

THAUM ATOM ETRA PA RV U LA .

A ntedon parvu la  1895. H a r t l a u b ,  Bull. Mus. Comp. Zoöl.. vol. 27, No. 4, 
p. 144, pi. iii, f ig .  21.

Thaum atom etra parvu la  1908. A. H . C l a r k ,  Proc. Biol. Soc. W ashington, vol.
2 1 , p . 1 2 8 .

H a b i t a t . — Panamá.
D e p t h .— 9 7 8  fa th o m s .

THAUM ATOM ETRA sp.

L o c a l i t y . — N orthw est of Sokotra  (14° 20' N. la t .,  52° 30 ' E. long.).
D e p t h .— 1200  fa th o m s.

R e m a r k s .— The cable repair ship “ E le c tra ,” upon raising a  cable a t  the  
above locality  on Ju ly  10, 1909, found npon i t  a  new species of Thaum atom etra.

F am ily  PENTAMETROCRINUS®.

P entam etrocrin idtr  1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 21, 
p .  135.

Genus D ECAM ETROCRIN US.

D ecam etrocrinus 1905. M in c k e r t ,  Zool. Anzeiger, vol. 28, p. 494 (Promacho­
crinus abyssorum P. H. C arpenter, 1888).1

1 Vide A. H . C la rk ,  P ro c . U . S. N a t .  M u a ., v o l. 3 4 ,  p . 51G (1908).
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DECAMETROCRINUS RUGOSUS.

Decam etrocrinus rugosus 1008. A . H. C l a r k ,  C roc. U. S . N at. M u s., v o l .  3 4 ,  
p. 215.

H a b i t a t . — Hawaiian Islands.
De p t h .— 7G2-1000 fathom s.

DECAMETROCRINUS NARESI.

Prom achocrinus naresi 188S. P. H. C a r p e n t e r ,  “ C h a llen g e r” R eports, vol. 2 6 ,  
Zoology, p. 352, pi. lx ix , figs. 8-10.

D ecam etrocrinus borealis 1907. A. H. C l a r k ,  Proc. U. S. Nat. Mus., vol. 3 3 , 
p. 71.

H a b i t a t . — Meangis Islands, and northward to southern Japan.
D e p t h .— 3(11-500  fa th o m s .

DECAMETROCRINUS ABYSSORUM.

Prom achocrinus abyssorum  188S. P. H. C a r p e n t e r .  “ Challenger” Reports, 
vol. 2 6 , Zoology, p. 3 5 1 , pi. i, figs. 4, 5 ; pi. lxix, figs. 5-7.

D ecam etrocrinus abyssorum  1905. M i n c k e r t ,  Zool. Anzeiger, vol. 2 8 , p. 494. 

H a b i t a t . — E x trem e sou th e rn  p a rt of th e  Indian  Ocean.
D e p t h .— 1000-1800 fathom s.

DECAMETROCRINUS sp.

L o c a l i t y . — “  Investigator ” Station N o. 124.

R e m a r k s .— A single incomplete arm of a large species of D ecam etrocrinus  
was dredged at this station. It is broken into eight fragments, all of which 
except one evidently belong in a linear series. The basal portion is 4 mm. 
in diameter, and the to ta l length is 278 mm.; it is probable that at least 50 
mm. of the basal part is missing, and 40 mm. of the tip, so that the arm length 
must have been nearly or quite 350 mm. This would give an expanse of 700 
nun., and indicate a size approximate to that of H eliom etra m axim a, previously 
the largest known crinoid, recent or fossil, which I dredged in abundance about 
the southern end of Sakhalin Island in 1906.

The genital glands in this specimen, instead of being ovoid or fusiform  
bodies as in other com atulids, are broken up into a series of small bead-like 
bodies, approximately one to eaeh of the greatly elongated pinnulars, and are 
protected by prominent calcareous plates. This may be a sexual differentiation 
but it appears more probable that it is in reality specific, and, taken in con­
nection with the very large size and the intersyzygial interval of four or five 
oblique muscular articulations, it certainly differentiates this specimen sharply 
from the few other more perfect individuals heretofore known. U ntil more is
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F ig . 47 .— Decametrocrinus sp.
(a ) D orsal view  of th e  a rm , reconstruc ted . 
(6 ) D aterai view  of th e  base of th e  arm .
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lea m en , how ever. the app lication  of a specific nam e to  th is fragm ent could onlv 
cause confusion.

Placed side by  side with th e  arm s of Decametrocrinus rut/osus from the 
H aw aiian Islands no differences, excep t the  p ro p o rtio n a te ly  g rea te r size and 
the  som ew hat different arran g em en t of the syzvgies. were detected .

Tile Pentam etrocrinidae are  peculiar am ong the  com atu lids in hav ing  un­
divided arm s of very  prim itive s tru c tu re , m orphologically en tirely  different 
from the undivided arm s of th e  species of the genus E nd iocri uu s . w hich belongs 
to  th e  Zygometridae. This single arm , how ever, divides tw ice. The th irty -fo u rth  
b rachial from  th e  p roxim al end (as preserved) is th e  hypozygal of a  syzygial p a i r , 
the  epizvgal of th is syzygial p a ir  has its  d ista l face d iv ided , and  bears two 
brachiale, both  of which are b u t slightly  sm aller than  the  more norm al one would 
have been; the first b rach ia l beyond th is axillary  on the  le ft (viewed dorsally) 
side is sh o rt, and is un ited  by  syzygy to th e  succeeding; on th e  righ t th e  first 
brachia] is tw ice as long, obliquely  wedge-shaped (the longer side in w ard ); the 
two are in terio rly  un ited  basally  for ab o u t four-fifths of the length  of the  left 
(sm aller and  shorter) brach ial. The tw enty-fifth  brachial fu rth e r  on bears a well 
developed arm  as large as the m ain tru n k  instead  of the  usual pinnule. In  this 
supernum erary  arm  the fourth  an d  fifth brachial» are  u n ited  by  syzygy as in 
p rim ary  arm s.

Genus P E N T A S ETROORINUS.

Thaum atocrinus 1884. P. H . C a r p e n t e r ,  Phil. T rans. Roy. Soc., 1SS3, p. h lo  
(Thaumatocrinus renovatus, sp. nov ., a young specim en no t identifiable 
w ith certa in ty ).

Pentametrocrinus 1908. A. H. C l a r k ,  Proc. Biol. Soc. W ashington, vol. 2 1 , 
p. 134 (Eudiocrinus japonicus P. H. C arpen ter, 1SS2).

PE N T A M ETRCO R IN U S TU B  ERO U LA TU S.

Eudiocrinus tuberculatus 1907. A. H. C l a r k ,  Proc. U. S. N at. Mus., vol. 32 , 
p. 573.

Pentametrocrinus tuberculatus 190K. A. H. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 2 1  p. 135.

H ab it  a t .— Son th em  J  a p a  n .
De p t h .— 169 fathom s.

PENTAD]ETRGCR1NUS IM OM EDE.E.

Pentametrocrinus diomedea’ 100.8. A. H. O l v r k ,  Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 2 , p a r t 2, p. 234.

H a b it a t . Philippine Islands, and northw ard  to southern  Ja p an .
D e p t h .— 103-152 fa th o m s .
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PENTAM ETROCRINUS JAPONICUS.

Eudiocrinus japonicus 1882. P. H . C a r p e n t e r , Jo u rn . L inn. Soc. (Zoöl.), vol. 16, 
p. 499.

Pentametrocrinus japonicus 1908. A. H. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 21 , p. 135.

H a b i t a t . Southern Ja p an .
D e p t h . 103-712 f a t h o m s .

PENTAM ETROCRINUS VARI ANS.

Eudiocrinus varians 1882. P. H . C a r p e n t e r , Jo u rn . Linn. Soc. (Zoöl.), vol. 16 , 
p. 490.

Pentametrocrinus varians 1908. A. H. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 21 , p. 135.

L o c a l i t i e s . “ Jnucstitjatur” Station N o. 315.
“  Investigator” Station No. 331.
R e m a r k s . A very fine specim en dredged a t S ta tion  315 resem bles in the  

m inu test details individuals a t  han d  dredged by the U nited  S tates Fisheries 
S team er “ A lb a tro ss” off sou thern  Ja p a n . The arm s were probab ly  100 m m . 
to  110 mm. in leng th ; the  cirri are 30 mm. long, and are composed of 21 seg­
m ents. This exam ple is, therefore, of about the  sam e size as the largest from  
Ja p an .

A specim en of the  sam e size as. and sim ilar to , th e  preceding , was dredged 
a t  S ta tion  331.

O t h e r  R e c o r d s . Philippine Islands, and  northw ard  to sou thern  Jap an . 
D e p t h .— 301-1050 fathom s.

PEN TA M ETR O C R IN U S S E M P E R I.

Eudiocrinus semperi 1882. P. H . C a r p e n t e r , Jo u rn . Idnn . Soc. (Zoöl.). vol. 1 6 , 
p. 497.

Pentametrocrinus semperi 1 9 0 8 .  A. H. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 2 1 , p. 135.

H a b i t a t .— Off New S outh  Wales.
D e p t h .— 9 5 0  f a t h o m s . 1

Family A T E L E C R IN ID A E -

Atelccrinida: 1899. B a t h e r , Rep. B ritish  A ssociation for 1898. p. 923.

1 Thaumatocrinus renovatus, w h ic h  i s  t h e  y o u n g  o f  s o m o  u n d e t e r m i n a b l e  s p e c i e s  o f  Pentametro­
crinus, w a s  f o u n d  b y  I h o  “  C h a l l e n g e r  ”  in  H ui o x  t r e m e  s o u t h  o f  t h e  I n d i a n  O r e a n  a t  a  d e p t h  o f  

1SCU f a t h o m s .
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G enus A T E L E C R IN U S.

Atelecrinus 1SS1. P. H . C a r p e n t e r ,  Bull. Mus. Com p. Zoöl., vol. 9 , N o. 4, 
p. icti (A telecrinus balanoides, sp. nov.).

AT EL ECU 1NUS CON 1E E R .

Atelecrinus conifer 190s. A. H. C l a r k , Proc. U. S. N at. M us., vol. 3 4 , p. 2 1 1. 
H a b i t a t .— H aw aiian Islands.

D e p t h .—5 5 2 -8 0 9  fa th o m s.

A T E L E C R 1 NUS W Y V ILLI 1.

Atelecrinus wyvillii LSS2. P. H. C a r p e n t e r ,  Jo u rn . Linn. Soc. (Zoöl.), vol. 1 6 , 
p. 492.

H a b i t a t .— N ear F iji.
D e p t h .— CIO fa th o m s .

II.—TH E STALKED CRINOIDS.
Fam ily  P E N T A C R IN IT IDÆ.

Penlacrinitiila  1S42. J . E . Gr a y , Synopsis B rit. M us., p. 119.—  1X48. L ist B rit. 
Anim als in B rit. M us., Centronia* or R adia ted  A nim als, p . 2S.

Genus CO M ASTROCRINU S, nov.

G e n o t y p e .— H ypalocrinus springeri A. H. C lark. 1909.
D i a g n o s i s .— A  genus of P en taerin itid æ  in which th e  arm s are more th an  ten 

in num ber, th e  division being by defective in terpo la ted  division as in Capillaster, 
by  eom pound division as in Comatella, or by  a  com bination  of the  tw o , hu i never 
b y  sim ple extraneous division as in M etacrinus, sim ple in terpo la ted  division as in 
H ypalocrinus, m ultip lex  in terpo la ted  division as in E ndoxocrinus, or in terpo la ted- 
ex traneous division as in Isocrinus or Pentacrinites. Follow ing division series of 
tw o, the  first syzygy on th e  o u te r arm s is betw een th e  second and  th ird  braeh ials, 
on th e  inner arm s betw een th e  th ird  and  fourth  b raehials ( ju s t the reverse of the  
conditions found in Comatella) ; in  th e  form er case the first p innule is on th e  first 
b rach ia l, in th e  la tte r  i t  is on the second ; following division series of m ore than  
tw o ossicles the  first syzygy is betw een th e  second and  th ird  braehials as in 
Capillaster. The a rticu la tion  betw een th e  ossicles of the IB r series is a  pseudo- 
syzygy, of the ty p e  eommon to all the genera of the P en taerin itidæ . All the  
proxim al ossicles beyond th e  rad iais have the  distal edges everted  and  strongly  
produced, th is  giving th e  species of th is genus a very  strik ing  and characteristic  
appearance. The d istal portion  of the arm s, as in M etacrinus and H ypalocrinus.
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bears only rud im en ta ry  pinnules. In frabasals are p resen t, resem bling those of 
Isocrinus and  H ypalocrinus. The stem  and  cirri are essentially  as in H ypalo­
crinus.

R e m a r k s .— The discovery of th is ex trao rd inary  genus com pletes the  parallel 
betw een the  com atulids and  the pentacrin ites.

The only difference between the pen tacrin ites and th e  com atulids is th a t  the  
form er possess a  stem , while in the la tte r  the young are s ta lked , h u t during  grow th 
break aw ay from the stem  re tain ing  only the  topm ost colum nar a ttach ed  to  the  
calyx .

This difference is no t nearly  so fundam ental as it would seem ; for the 
pen tacrin ites alw ays discard the  d istal p a r t of th e  stem , and  are co n tinually  
dropping i t  off b it by b it all th rough  their life ; and the com atu lids, while their 
calcareous ceiltrodorsal is the last colum n to be form ed, and  is never com posed 
of more th an  one colum nar (representing a single p en tacrin ite  nodal), really  
possess the  en tire pen tacrin ite  stem  enclosed w ith in  th is co lum nar ; so th a t  w here­
as the  pen tacrin ite  possesses whorls of cirri a t regular in tervals (on the  so-called 
nodals) along a  greatly  elongated  s ta lk , the com atulids are forced to crowd all the ir  
cirri together and  to  ex trude them  all th rough  the sam e nodal.

In  its arm  stru c tu re  the genus Endoxocrinus is exactly  sim ilar to such com a­
tu lids as those com prised w ithin the  families S tephanom etridæ , M arim etridæ , 
Pontiom etridae, e tc ., while the genus H ypalocrinus finds a co u n te rp art in all th e  
ten-arm ed species, no m a tte r  to  w hat fam ily they  m ay belong. The m ost p rim i­
tive type  of arm  structu re  is found in the speeies of the fam ily P en tam e tro ­
crinidae; bu t th is is repeated , som ew hat modified, in th e  genus M etacrinus. In  
Comastrocrinus we find represented the  very highly specialized type  of arm  division 
characteristic of the m ost specialized eom asterid  subfam ily , the Capillasterinae, 
an d  we also find represented  bo th  the  ty p e  characteristic  of the genus Capillaster 
and  th a t  ch aracteristic  of the genus Comatella, the  two often occurring side by 
side in  th e  sam e individual. In add ition  we occasionally find the type of division 
characteristic  of the  eom asterid  subfam ily Com asterim e and  of the  H im erom et­
ridae, so th a t  in th is genus all the missing d a ta  is supplied w hereby the arm  
stru c tu re  of th e  com atulids is shown to  be exactly  parallel to th a t of the p e n ta ­
crinites. M oreover, m any of the specim ens of the various species of Comastrocri­
nus are very  irregu lar, an d  th e ir irregu larity  is recap itu la ted  in the Capillasterinae, 
being iden tical w ith th a t  seen in the specim en of Capillaster multiradiata  from  !<>() 
fathom s in the M alay Archipelago described in the A ppendix.

The agreem ent in arm  stru c tu re  between the  various pen tacrin ite  and  com atu- 
lid genera canno t in any sense be in terp re ted  as suggesting a polyphyletic origin 
for the la tte r , or as suggesting the origin of certain  com atulid  genera from certain  
definite pen tacrin ite  genera, hypotheses for which there is not tile sligh test 
evidence. It is merely a parallelism , the result of the developm ent, under the 
same conditions, of two d ivergent branches from the same stock, each of which 
possesses all the  la ten t tendencies inherent in the  other.
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COMASTROCRINUS SPR IN G ER I.

H ypalocrinus  springeri  1909. A. H. C l a r k ,  Proc. U. S. N at. Mus., vol. 3 6 ,
p . 6 5 0 .

D e s c r ip t io n . —Stem  slender, 4 m m . in d iam ete r, rounded pen tagonal in 
cross section , the  sides sm ooth , fla t, or very  sligh tly  c o n v e x : in te ra rticu la r  
pores ex tend ing  to the eighth node : in ternodals 10 (rarely 9 or 11), of equal size, 
each face sligh tly  over tw ice as b road as high : nocíais sligh tly  longer th an  the 
in ternodals. the  sm all transverse ly  oval c irru s sockets touch ing  th e  d ista l (lower) 
border and  extend ing  upw ard  to the proxim al fou rth  of th e  jo in t face ; ne ither 
th e  supra- nor the  infranodals are  modified in an y  way.

Cirri slender and  delica te , tw elve tim es the  d iam eter of the stem  in length 
(4 S  mm ), w ith fifty  segm ents ; first segm ent very  sh o rt, th e  follow ing gradually  
increasing in length  to th e  fo u rth , which is tw ice as broad  as long, and still 
fu rth e r  increasing to  th e  s ix th , w hich is ab o u t as long as b road  ; follow ing seg­
m ents slightly  long"r th an  broad , b u t in the term inal fou rth  becom ing again 
ab o u t as long as b ro ad ; from  the tw en tie th  to th e  tw en ty -th ird  segm ent onw ard 
sm all b u t p rom inen t m edian dorsal tu berc les are developed ; te rm in a l claw small 
and b lu n t, conical, tw ice as long as b road at the  base, sligh tly  longer th an  the 
preceding segm ent.

In frabasals p resen t, resem bling those of Isocrinus decorus ; basais prom i­
nen t ex tern a lly , rhom bic in ou tline , ju s t contiguous by th e ir  la teral angles, 
strong ly  convex ex terior!y ,  bearing from  one to  th ree  p rom inen t tu b e rc le s ; in 
dorsal view the  basais form  a figure sim ilar to th a t  m ade b y  th e  basais of Isocri­
nus decorus ; radiais large, strong ly  convex p roxim ally , s ligh tly  concave d ista lly , 
a b o u t half again  as b road as long, ornam ented  w ith  a  few coarse high tubercles, 
irregularly  p laced ; IB r, oblong, ab o u t twice as broad as long, w ithout o rna­
m en ta tio n : the la tera l edges are ju s t in apposition  b u t are no t fla ttened  ; they  
are cu t aw ay som ew hat an terio rly  and  posteriorly , form ing sm all rhom bic pores 
on th e  lines of a rticu la tion  betw een the  I l lr ,  and  th e  rad ia is, and betw een the  
IR r, and lRr.2; IB r2 short and  broad, tr ia n g u la r, tw o and  one half tim es as broad 
as long, th e  an te rio r edges everted  and  produced in to  a high scalloped ridge; 
IBr, and  IR r, un ited  ap p a ren tly  by  syzygy; I IR r  2, th e  distal edges of the  seg­
m ents s tand ing  ou t in high p rom inen t scalloped ridges; ITIBr 4 (3 + 4 ) , the 
d ista l edges of the  I I IB r ,,  2. and , form ing high scalloped vertica l ridges.

A bout tw enty-five a rm s 140 mm. long, the term inal 30 m m . being slender 
and bearing only very ru d im en ta ry  pinnules as in the species of M etacrinus and 
Hypalocrinus-, first brachial very obliquely w edge-shaped, th e  d ista l edges form ­
ing a s tra ig h t line w ith  those of ad jacen t first braeh ials and  stan d in g  o u t in a 
high scalloped vertical ridge or bearing  two or th ree  high tubercles, the  in terio r 
edges en tirely  u n ited ; second brachial sm aller, w edge-shaped, ab o u t tw ice as 
long ou tw ard ly  as inw ard ly , the  d istal edge everlcd as in th e  preced ing ; following 
braehials obliquely wedge-shaped, abou t tw ice as broad as long, a fter the tw elfth



F i g .  48 .— Comastrocrinus springeri 
L ateral view of th e  crow n.
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beeoraing oblong, a t  f irs t half again  as broad  as long, th en  g radually  inereasing 
in  length  and a fte r  ab o u t th e  m iddle of the  arm  being abou t as long as b road  
and in the term inal portion  half again as lung as b road ; th e  g rea t eversión of 
the braehials g radually  dies aw ay as the  segm ents become oblong, giving place

F ig  49 .— Comastrocrinus springeri. 
T he  stem .

to a sligh t prom inence of th e  distal edge whieh in the  term ina l p a r t  of the arm  
beeomes a ra th e r  strong  overlap. Syzygies oeenr betw een the second an d  th ird  
(or th ird  and fourth) b raehials (more rare ly  betw een the  fo u rth  an d  fifth), again 
betw een th e  fifteenth  and six teen th  to  th irty -firs t and th irty -second  (usually  in 
th e  v ic in ity  of th e  tw en tie th ) and  d ista lly  a t  in tervals of from  four to  nineteen
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oblique m uscular articu la tio n s, the  in terval being long in the proxim al and sho rt 
in the d istal p a r t  of the arm .

The p innules are in general like those of H y ptilocrinus naresianus.
The colour in life is recorded as s ta lk s dark  olive green, crown reddish a t 

base of arm s w ith  green su b -tin t, becom ing deep olive green a t  the  arm  tip s .”

L o c a lities .—North of the Laccadive Islands (13° 47' 49" N. la t., 73° 07' 00" 
E. long.); 036 fathoms (Type L ocality ).— Two broken specim ens.

West of Goa (15° 2 9 'N. la t.,  72° 4 1 'E . long .); 559 fathom s.—One broken 
specim en.

A ndam an Islands  S miles south of Cinguet ; 500 fathom s.— One specim en 
with seventeen a rm s ; four of the ITBr scries are 2, and  tw o are 4 (34 -4 ); the 
single TIIB r series is 4 (34-4).

COMASTROCRINUS ORNATUS.

Hypalocrinus ornatus 1909. A. H. Cl a r k , Proc. U. S. N at. M us., vol. 3 6 ,  p. 651.

D e sc r ipt io n .— In  general like C. springeri, b u t a sm aller and  more delicate 
species.

S tem  as in C. springeri, b u t only 3 mm. in d iam eter; cirri p roportionate ly  
more slender, 30 mm. long (ten  tim es the  stem  d iam eter) w ith fo rty  segm ents, 
th e  dorsal tubercles com m encing a t about th e  seventeenth  ; basais as in Isocrinus  
decorus, w ithout o rn am en ta tio n ; radiais w ith o u t o rnam en ta tio n , b u t  with th e  
d istal edges everted  and produced in to  a high th in  scalloped overlapping ridge ; 
I IB r  4 (34-4).

E ighteen  to  tw en ty  arm s, abou t 95 mm. long from  th e  radiais.
The colour in sp irits is white.

L o c a lities .— Andam an Sea ; 200 fathoms (Type L ocality).— One specimen.
N ear the Pedro Shoal (13° 47' 49" N. la t.,  73° 07' 00" E. long.); 636 

fathoms.—F o u r specim ens.

COMASTROCRINUS LILIACEUS.

Hypalocrinus liliaceus 1909. A. H. Cl a r k , Proc. Biol. Soc. W ashington, vol. 2 2 ,
p. 150.

D e sc r ipt io n .—This species is closely related  to  C. springeri ; the  in ternodals 
are usually  from twelve to  fourteen in num ber; the I IB r  are 4 (34-4), more 
rarely  2 ; the ITTBr are 3 (2 -f3 ) ; the elem ents of the division series and the  lower 
braehials are no t strongly everted as in C. springeri, b u t are ra th e r  prom inen tly  
overlapping, th is overlap form ing a  ra th e r  sharp  point on the  side of the  b rach ia l 
which bears th e  pinnule ; th is character g radually  dies aw ay a fte r the  proxim al 
th ird  of the arm , disappearing  alm ost en tirely  in the  ou ter half. The first 
syzygy occurs betw een the second and th ird  braehials as in Capillaster, and the  
first b rachial bears a pinnule.



2 5 S Echinoderma of the Indian Museum, fart vu.

The colour in spirits is white.
L o c a l i t i e s . —South of Cheduba Island, Burm a  ( 1 7 °  0 7 '  30"  X .  Int., 91 0-V  

8 0 '  Ë .  long.) ; 4 1 9  fathoms ; bottom temperature 5 4 ° 3  F a h r .;  green m ud  ( L’ype  

Locality).— One specimen.

F ig . 50.— Comastrocrinus ornatus. 
L a te ra l view  of th e  crow n.

IVes/ of the mouths of the Irrn tm ddy Hirer \ Station N o. 823 (10° 2 5 '0 0 "  X. 
lat.. 93° 43' 00" E. long.); 103 fa thom s; bottom temperature 350,2 F a h r.;  green 
m vd .—Three specimens ; one has twenty-seven arms with four of the IIBr series 
2 ; the second has twenty-four arms, three of the IIIB r series being 2 and one
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G (3 + 4  ; 5 + G ); one of the I I IB r  series is 4 (3 + 4 ) , the  others 3 (2 +  3); the  stem  
is 335 mm. long w ith tw enty-tw o internodes ; the th ird  specim en is im m ature ; i t  
has fourteen arm s 70 mm. long, the term inal th ird  of which bear only rud im en­
ta ry  pinnules ; there  are tw o I IB r  4 (3 + 4 )  and  one I I IB r  1 series developed ; th e

F ig . 51.— Comastrocrinus ornatus. 
T he  stem .

s tem  is 140 mm. long w ith tw elve internodes. The stem  of th is specim en 
resem bles th a t  figured in th e  sm all specimen of Isocrinus decorus shown by 
1’. H. C arpen ter in the “  Challenger ”  rep o rt 011 the .S ta lked  Crinoids (pi. \x .\v , 
fig. 1), b u t the cirri arc  more s lender; in the m ost d ista l internodes the eolum nars



FiG. 52.— Comastrocrinus liliaceus• 
Lateral view of the crown.
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are sligh tly  longer than  broad , th e  a rticu la r faces having tw o ligam ent fossae 
separa ted  by a strong transverse  bar o r ridge, ju s t as I have show n them  to  be in 
the  very young steins of Isocrinus decorus ; the  crown is sim ilar to  th a t  figured 
by C arpenter for very young H ypalocrinus naresianus (T . c., pi. 30a, fig. 1); 
there  is the  sam e production  of the  edges of th e  IB r  series.

F ig .  S3.— Comastrocrinus liliaceus. 
T h e  stem .

Genus H Y PA LO CR IN U S.

H ypalocrinus 1908. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 21 , p. 162: 
Proc. U. S. N at. Mus., vol. 35 , p. 129 (Pentacrinus naresianus P. H. 
C arpen ter, 1SS2 (1SS4)).
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FiG 54 -— Comastrocrinus liliaceus. 
T he  crow n of a  v ery  young  specim en.

HYPALOCRINUS NARESIANUS.

P e n t a c r i n u s  balfouri W y v i l l e  T h o m so n , MS.
P entacrinus naresianus 1SS4. P . H . Ca r p e n t e r , “  C hallenger”  R eports , vol. I I ,  

Zoology, p. 324, pi. xxv ii, figs. 11 -13 ; pis. xxviii-xxx.
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H ypalocrinus naresianus I9Ü S. A. K. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 21 , p. 152.

H a b i t a t .— K erm adec Islands ; Meangis Islands ; Fiji ; Philippines ; Celebes. 
D e p t h  .— 375-1350 fa thorns.

F ig . 55.— Com astrocrinus liliaceus.
The d ista l p a r t  of th e  stem  of th e  specim en rep resen ted  in fig. 54.

Genus EN D O X O CR IN U S.

Endoxocrinus 1908. A. H. C l a r k , Proc. Biol. Soc. W ashington, vol. 21 , p. 151 
(Encrinus parrse G ervais,1 1835).

1 Incorrectly  g iven  as G uérin  in th e  reference c ited  ; the  original p ap e r is signed m erely  “  O .”
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ENDOXOCRINUS STBOG/E.

Isocrinus siboi/œ HI07. D ö d e r l e i n , Die gestielten Crinoiden rler S iboga-Expedi­
tion , p. i s ,  pi. ix , fig. 1 ; pi. xiii, fig. 12.

Endoxocrinus sibot/ee 1 90s. A . H . Cl a r k , P ro e . B io l. S o c . W a s h in g to n , v o l. 21 , 
p . 152.

H a b i t a t .— N ear Tim or.
D e p t h .— 520 m eters.

END OX OC RINUS ALTERNTCIRRA.

Pentacrinus alternicirra 1NS2. P. H. C a r p e n t e r . Bull. Mus. Comp. Zoöl., vol. IO, 
No. 4, p. 167.

Pentacrinus alternicirrus  1SS4. P. H. C a r p e n t e r ,  “ C hallen g e r” R eports .
vol. 11 , Zoology, p . 321, pi. x x v ; pi. xxvi ; pi. xxvii, figs. 1-10.

Endoxocrinus alternicirrus 1908. A. H. C l a r k , Proc. Biol. Soc. W ashington, 
vol. 2 1 , p. 151.

H a b i t a t . — K erm adec, Meangis, and Philippine Islands.
D e p t h .— 375-600 fa th o m s .

Genus METACRINUS.

M etacrinus 1SS2. P . H. Ca r p e n t e r , Bull. Mus. Comp. Zoöl., vol. IO, No. 4, 
p. 167.— 1SS4. “ C ha llenger” R eports, vol. 11 , Zoology, p. 339.— 190S. 
A. H. Cl a r k , Proc. U . S. N a t. M us., vol. 3 4 , p. 527 ( M e t a c r i n u s  w y v i l l i i  
P . H. C arpen ter, 1884).

METACRINUS ACUTUS.

M etacrinus acutus 1907. D ö d e r l e i n .  Die gestie lten  Crinoiden der S iboga-Expedi­
tion , p . 35. pi. X, figs. 1-16 ; pi. x i, figs. 6 -S ; pi. xii, figs. 6 -13 ; pi. x iv ,
figs. 3, 11, 12; pi. XV ; pi. x ix , fig. 1 ; fig. 7b, p. 21.

H a b ita t .— K i Islands.
D e p t h .— 204-310 m eters.

METACRINUS ANGULATUS.

M etacrinus angulatus 1884. P. H. C a r p e n t e r ,  “  Challenger ”  R eports, vol. 11,
Zoology, p. 345, pi. xxxviii ; pi. xxxix.

H a b i t a t .— Ki Islands to southwestern .Japan.
D ep t h .— 140 fathom s.

M E T A C R IN U S  B A T H E R I.

M etacrinus batheri 1909, A. H. C l a r k ,  Proc, Biol. Soc. W ashington, vol. 22 , 
p . 85.
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D e s c r i p t i o n .— Stem stout, 7 mm in diameter, strongly stellate in eross 
section, with the produced interradial angles broadly rounded instead of sharp; 
cirrus sockets confined to the nodals, transversely oblong, the shorter diameter 
equal to the height of the nodals ; nodals produced at the interradial angles into

F ig . 56 .— M etacrinus batheri. 
L a tera l view  o f th e  crow n.

high dorsoventrallv elongate tubercles which occupy their entire lateral edges; 
internodals six or seven, alternating in size, the longer with the angles produced 
into dorsoventralty elongate tubercles resembling those on the nodals, but some­
what smaller; radial faces of the internodals with low broad rounded ridges
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which show a tendency  to  break up in to  tubercles, between the  produced in ter- 
rad ial angles.

Cirri 15 mm. to  50 mm. in leng th  (about seven tim es the  d iam eter of the 
stem ) with from forty -eigh t to  fifty segm ents, th e  first four very  sh o rt, subequal, 
th e  following g radually  increasing to  th e  n in th , which is nearly  o r qu ite  as long as 
b ro ad , then  rem aining sim ilar for five o r six segm ents and  very  g radually  decreas­
ing in leng th  d ista lly  so t h a t  th e  la te r segm ents are ab o u t tw ice as broad as long ; 
cirri a t  first transverse ly  oval in cross section, g radually  becom ing c ircu lar and 
a fte r the first six or seven segm ents la te ra lly  com pressed ; on th e  term ina l six or

F ig . 57.— M etacrinus batheri.
T h e  stem .

seven segm ents there arc indications of a  m edian tubercle  ; term inal claw  as long 
as the tw o preceding segm ents, conical, only sligh tly  curved .

B asais very  p rom inen t, shield-shaped, in la te ra l apposition  all around the 
calyx , strongly produced dow nw ard over the  angles of the stem  ; rad iais narrow  
an d  band-like, of equal height all a round th e  ca lyx , four or five tim es as broad as 
lo n g in  th e  m edian line ; IB r  4 ( 1 - |-2); I IB r  5-11 (usually  ab o u t 7) ; arm s dividing 
four or five tim es, w ith usually  one m ore ax illary  ex terio rly  th an  in terio rly  (in 
reference to  the  I IB r  series) ; arm s as far as th e  I IB r  axillary  ro b u s t, th e  a rticu la r  
tubercles ra th e r  strongly  ind icated , the  dorsal surface perfectly  sm ooth  ; beyond 
the IIIB r  axillary  the  braeh ials have prom inen t finely sp inous d ista l ends and  are 
rough to  the touch.

The p innules are essentially  like those of M ■ acutus.
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The colour in spirits is white.
L o c a l i t y . —M alay Archipelago ; 160 fathoms.— O ne spec im en .

METACRINUS BA T H ER I var. GRACILIS, var. nov.

De s c r ip t io n . —T h e  s te m  is 6 m m . in  d ia m e te r ,  a n d  in  g e n era l p re sen ts  a  
m ore  d e lic a te  a n d  a  s m o o th e r  a p p e a ra n c e  th  a n  t h a t  of ty p ic a l M . batheri ; i t  
d iffers  from  th e  s te m  of th e  ty p ic a l  fo rm  in  h a v in g  th e  e o lu m n a rs  all of v e ry

F ig . 5 8 .— M etacrinus batheri, var.
L a tera l view of th e  crowu.
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nearly  th e  sam e size instead of large and sm all a lte rn a tin g , and  in having the  low 
hroad rounded ridges reduced to  a single la te ra lly  elongate m edian tuberc le , 
which m ay be more or less divided in  the  cen tre ; the  p roduced angles also are a 
trifle m ore prodneed and less s trong ly  rounded. The in te rn cd a ls  num ber eight 
or nine, 'flic  entire stem  is 215 m m . long w ith nineteen in ternodes. The eirri 
a re  15 nun. long.

'The arm s appear to  resem ble those of typ ica l M . Lutheri, b u t are  ra th e r  
s to u te r ;  the IB r series are all 4 ( 1 2 )  ; th e  arm s are  about e ig h ty  in num ber

F ig . 59 .— M e ta ir in u s  ba theri, var. 
The stein.

(eight on th e  only perfeet I IB r  series) and are app rox im ate ly  140 mm. long from 
the rad iais, or 50 111m. long from  the radiais to the axillaries of th e  ou ter IV B r 
series.

The eolour in spirits is white.
L o c a u t y  — (Juspar Strait ; 3o fathoms.— 1One fragm entary  specim en.

M ETACRINUS CINGULATUS.

M etacrinus rimjulutus 1 SS4.  P. K. C a r p e n t e r , ■Challenger”  R eports, vol. 11, 
Zoology', p. 347, pi. x i; pi. xli, figs. 1-4.

H a b i t a t . Ki Islands; Timor.
D e p t h .— 204-520 m eters.
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M ETACRINUS COSTATUS.

M etacrinus costatus ISS4. P. H. C a r p e n t e r , ''‘ C h a lle n g e r '’ R eports , vol. 11 
Zoology, p. 3(50, pi. xlvii, flg. 13; pi. xlix.

H a b i t a t .— Meangis Islands.
D e p t h .— 50 0  fa th o m s.

M ETA CRIN U S IN T E R R U P T U S .

M etacrinus interruptus 1884 P. H. C a r p e n t e r ,  ‘‘ C hallenger”  R eports , vol. 11, 
Zoology, p. 307, pi. lii.

H a b it a t .— Philippine Islands; ? Sahul B ank.
D e p t h .— 95 fa th o m s.

M ETA CRIN U S M O SELEY I.

M etacrinus moseleyi 1884. P. H. C a r p e n t e r ,  ‘ C ha llenge r” R eports , vol. 11 , 
Zoology, p. 3 5 5 , pi. xlv ; pi. x lvi.

Lo c a l it y .—M eangis Islands.
D e p t h . — 5 0 0  f a th o m s .

M ETACRINUS N O B IL IS  var. TY PIC A .

M etacrinus nobilis 1884. P. H . C a r p e n t e r , “ C hallenger” R eports, vol. 11, 
Zoology, p. 351, pi. xli, figs. 5— 11; pi. xliii.

M etacrinus nobilis var. typica  1907. D ö d e r l e in , Die gestielten Crinoiden der 
S iboga-Expedition , p . 43.

H a b it a t .— K i Islands.
D e p t h .— 140 f a th o m s .

M ETA CRIN U S N O B IL IS  var. M U R R A Y I.

M etacrinus m urrayi 18S4. P. H. C a r p e n t e r , “  Challenger ”  R eports, vol. 1 1 , 
Zoology, p. 349, pi. xli, figs. 12-17 ; pi. xlii.

M etacrinus nobilis var. m urrayi 1907. D ö d e r l e i n , Die g e s t ie lt e n  Crinoiden der 
S iboga-Expedition, p. 43.

H a b it a t . Ki Islands; T im or.
D e p t h .— 2 04-52(1  m eter s .

M ETA CRIN U S N O B IL IS  var. T IM O R E N SIS .

M etacrinus nobilis v ar . timorensis 1907. D ö d e r l e i n , Die gestielten Crinoiden 
der S iboga-Expedition , p. 43.

H a b i t a t . — Tim or.
D e p t h .— 5 2 0  m e te r s .
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M ETA CR IN U S NODOSUS.

M etacrinus nodosus 1SN4. P. H. Ca r p e n t e r , “ C hallenger”  R eports, vol. 11 , 
Zoology, p. 364, pi. 1 ; pi. li.

H a b i t a t .—K erm adec Islands.
D e p t h .— 630  fa th o m s.

M ETA CRIN U S R O TU N D U S.

Pentacrinus sp. 1883. D ö d e r l e i n , Archiv fü r N aturgesch ., vol. x lix , I ,  p. 119. 
M etacrinus rotundus 1884. P. H . Ca r p e n t e r , “ C hallenger” R eports , vol. 11 , 

Zoology, p. 344.— 1885. T rans. Limi. Soc. (Zoöl.), (2), vol. 2 , p. 43(i, pi. 1; 
pi. li, figs. 1-7.

H a b it a t .—Southern  Ja p an .
D e p t h .— 63-406 fa th o m s; m ost com m on betw een 70 and 1 10 fathom s.

M ETA C R IN U S SER R A T U S.

M etacrinus serratas 1907. D ö d e r l e i n , Die gestie lten  Crinoiden der Siboga- 
E xped ition , p. 37, pi. x i, fig. 5 ;  pi. x ii, figs. 3 -5 ; pi. x iv , fig. 10; pi. xvii, 
fig. 2.

H a b i t a t .— S u lu  (Jolo) A rchipelago.
D e p t h .— 522 m eters.

M ETA C RIN U S ST E W A R T I.

M etacrinus stewarti 1884. P. H. Ca r p e n t e r , “ C hallenger” R eports , vol. 11 . 
Zoology, p. 344 . —  1S 85 . T rans. L inn. Soe. (Zoöl.), (2 ) , vol. 2 . p. 4 4 3 , pi. lii, 
figs. 1 3 -1 8 .

H a b i t a t .— Singapore.

M ETA CRIN U S SU LU EN SIS.

M etacrinus suluensis 1907. D ö d e r l e i n , Die gestie lten Crinoiden der Siboga- 
E xpedition , p. 47, pi. x i, fig. 10; pi. x iii , fig. (i ; pi. xvii, fig. 1.

H a b i t a t . — Sulu (Jolo) Archipelago.
D e p t h .— 564  m eter s.

M ETA CRIN U S S U P E R B U S  var. SU PE R B U S.

M etacrinus superbus 1884. I ’. II. Ca r p e n t e r . “ C ha llenger”  R eports , vol. 11 .
Zoology, p. 344.— 1885. T rans. Limi. Soc. (Zoöl.), (2), vol. 2 , p. 440, pi. li ; 
pi. lii, figs. s-12 .

H a b it a t . —Singapore ; Ki Islands.
D e p t h .— 2 0 4 -3 1 0  m eters.
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METACRINUS SUPERRUS var. BOREALIS. 

M etacrinus superbus var. borealis 1908. A. H C l a r k ,  Proc. U. S. Nat. Mus., vol. 
3 5 ,  p . 130.

H a b it a t .—Southw estern Ja p a n .
D e p th .— 1 0 3 -1 5 2  fa th o m s .

METACRINUS SU PE R B U S var. TUBERCULATUS. 

M etacrinus superbus var. tuberculatus 1 908 . A. H. C l a r k ,  Proc. U. S. Nat. Mus., 
vol. 3 5 , p. 130.

H a b it a t .—Southw estern Ja p a n .
D e p t h .— 103-152 fathom s.

METACRINUS TUBEROSUS.

M etacrinus tuberosus 1884. P. H. C a r p e n t e r ,  “ Challenger ” R eports, vol. 1 1 , 
Zoology, p . 369, pi. liii, figs. 1-6.

H a b it a t .—K i Islands.
D e p t h .— 140 fa th o m s .

METACRINUS VARIANS.

M etacrinus varians 1884. P. H. C a r p e n t e r ,  “ C hallenger”  R eports, vol. 11 , 
Zoology, p. 353, pi. x liv ; pi. x lvii, figs. 6-12.

H a b it a t .— K erm adee Islands ; Meangis Islands.
D e p t h .— 500-630 fathom s.

M ETA CRIN U S W Y V IL L II.

Metacrinus, wi/vilHi 1884. P. H . C a r p e n t e r ,  “ C hallenger” R eports, vol. 11, 
Zoology, p . 358, pi. xlvii, figs. 1 -5 ; pi. xlviii.

H a b it a t .—Meangis Islands; K erm adec Islands; Philippine Islands.
D e p t h .— 494  630  fa th o m s .

METACRINUS ZONATUS.

M etacrinus zonatus 1908. A. H. C l a r k ,  Sm iths. Miscell. Coli. (Q uarterly  Is su e ) . 
vol. 5 2 . p a r t 2, p. 200.

H a b it a t . Philippine Islands.
D e p t h .— 8 0 - 1 10 fa th o m s.

Family APIOCRINIDÆ.

Apiocrinidcr 1858. d ’O r b io n v ,  Hist. nat. des Crinoides vivans et fossiles, p. 25.
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G enus PR O ISO C R IN U S.

Proisocrinus 1 i)09. A. H. C l a r k ,  Proc U. S. N a t. Mus., vol 3 8 . p. 387 iProiso- 
crin u s ru b errim u s, sp. nov.)

PR O ISO C R IN U S R U B ERR IMUS.

Proisocrinus ruberrimus 1009. A. H. C l a r k , Proc. U . S. N a t. M us., vol. 38 , 
p. 387, figs. 1-3, pp . 388-390.

H a b it a t .— Philippine Islands.
D e p t h .— 940 fathom s.

G enus C A R PE N T E R O C R IN U S.

Carpenterocrinus 1908. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 4 . p. 319 
(Pentacrinus m ollis P. H. C arpen ter, 1SK4).

C A R P E N T E R O C R IN U S  M O LLIS.

Pentacrinus mollis 1884. P. H . Ca r p e n t e r , “ C ha llenger” R eports, vol. H ,  
Zoology, p. 338, pi. xxxiii, figs. 7-10.

Carpenterocrinus mollis 1908. A. H . C l a r k , Proc. U. S. N a t. M us., vol. 3 4 , 
p. 319.

H a b it a t .— Southern  Ja p a n .
D e p t h .— 505 fathom s.

Fam ily  H Y O C R IN ID A E .

Hyocrinida? 1884. P. H. C a r p e n t e r ,  “ Challenger ” Reports, vol. 11 . Zoology, 
p. 217.

Genus CALAM OCRINUS.

Calamocrinus 1890. A . A g a s s iz ,  Bull. Mus. Comp. Zoöl., vol. 20, N o . (i, p. 1(15 

(Calam ocrinus diom edae, sp. nov.).

CALAMOCR1NUS I) I OM E D/E.

Calamocrinus tliom ohr 1890. A. A g a s s iz , Bull. Mus. Comp. Zoöl., vol. 2 0 , 
No. 0, p. 105.—1892. Mem. Mus. Comp. Zoöl , vol. 1 7 , No. 2, pp. 1-95; 
pis. i-xxviii

H a b it a t . —G alápagos Islands; w est coast of C entral A m erica.
D e p t h . — 39 2-782  fa th o m s.

Genus P T IL O C R IN U S.

P tilocrinus 1907. A H. C la r k ,  Proc. U. S. N at. M us., vol. 3 2 . p. 551 (Ptilo- 
crinusp innatus , sp. nov.).
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PTILOCRINUS PIN N A TU S.

P tilocrinus p innatus  1907. A. H . C la r k ,  Proc. U. S. N at. M us., vol. 3 2 . p. 551, 
pi. liii, fig., p. 552.

H a b i t a t . — Queen Charlotte Islands, British Columbia.
D e p t h .— 1588  fa th o m s .

PTILOCRINUS ANTARCTICUS.

Ptilocrinus antarcticus 190S. B a t h e r , Bull, de l’Acad. ro y . de Belgique (Classe 
des sciences), m ars 1908, p. 296, fig., p. 299.

H a b i t a t .— S outh  of T ierra  del Fuego (70° 23' S. la t .,  S2° 47' VV. long.). 
D e p t h .— A bout 480 m eters.

Genus THALASSOCRINUS.

Thalassocrinus 1911. A. H . C l a r k ,  Proc. U. S. N at. M us., vol. 3 9 . p. 474 
(Thalassocrinus pontifer sp. nov.).

THALASSOCRINUS PO N TIFER .

Thalassocrin us pon tifer  1911. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 3 9 ,  
p. 474.

H a b i t a t .  Philippine Islands.
D e p t h .— 1262 fa th o m s .

Genus HYOCRINUS.

H yocrinus  1877. W y y i l l e  T h o m s o n , T h e  A tlan tic , vol. 2 ,  p. 96  (Hyocrinus 
bethellianus, sp- nov.).

HYOCRINUS BETH ELLIANUS.

I lyo crin u s bethellianus 1877. W y v i l l e  T h o m s o n , The A tlantic , vol. 2 , p. 96. 

H a b i t a t .— N ear the Grozet Islands.
D e p t h .— 1600  f a th o m s .

Fam ily  PHRYNOCRINIDAE.
Phrynocrinidae 1907. A. H. C la r k ,  Proc. U. S. N at. M us., vol. 3 2 , p . 510.

Genus PHRYNOCRINUS.

P h rynocrinus  1907. A. H. C l a r k , Proc. V . S. N a t. M us., vol. 3 2 . p. 507 (Phryno­
crinus nudus, sp. nov.).
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P H R Y N O C R IN U S NUD U S.

Phrynocrinus nudus  1907. A. H . C l a r k , Proc. U. S. N at. M us., vol. 3 2 , p . 507. 
fig. 1. p . 50S.

H a b i t a t .— S o u th ern  Ja p a n .
D e p t h .— G49 fa th o m s .

F am ily  BOURGUETICRINIDÆ.

Bourgueticrinidab. 1882 . d e  L o r io l , Paleontologie française, T errain  j u r a s s iq u e ,  

vol. 11 , p . 74.
G enus B A TH Y C R IN U S.

Bathycrinus  1872 . W y v i l l e  T h o j i s o n , Proc. Roy. Soc. E dinburgh , vol. 7, p. 772  

(Bathycrinus gracilis, sp. nov.).

B A T H Y C R IN U S W OODM ASONI.

Bathycrinus woodmasoni 1909. A. H . Cl a r k , Proc. Biol. Soc. W ashington, 
vol. 2 2 , p- 150.

D e s c r i p t i o n .— This species is neares t to  B . equatorialis from  betw een the  
M arquesas Islands and  C entral Am erica b u t, though considerably  larger, it is of 
a  more delicate  build .

The ty p e  specim en consists of a  stem  lacking th e  topm ost colum nars.
S tem  (w ithout th e  p roxim al portion) sm ooth an d  slender, enlarging very 

g radually  tow ard  th e  roo t, th e  d ista l colum nars w ith th e  articu la tio n s no t espe­
cially swollen, th e  rad icu la r cirri confined to  the term ina l co lu m n ar; length  
327 m m ., w ith one hundred  and  six colum nars. T opm ost co lum nar p resen t tw ice 
as long as b road , th e  following increasing to two and  one half tim es as long as 
broad on the fo u rth , then  more g radually  to  three tim es as long as broad on the 
fou rteen th , and  nearly  four tim es as long as b road  on the  tw en ty -th ird  and 
follow ing; leng th  very  slowly decreasing a fte r  ab o u t the fiftie th , th e  fou rteen th  
from  the  d istal end (root) and  following being ab o u t as long as broad ; la s t seven 
or e ight w ith  th e  articu lations slightly  swollen ; periphery  of th e  a rticu la r  faces 
finely m arked w ith rad ia tin g  lines ex cep t a t  th e  ends of th e  transverse ridge ; 
proxim al colum nars qu ite  cylindrical, th e  articu la tio n s becom ing slightty  enlarged 
a fte r th e  th ir t ie th ;  squarish  d istal colum nars slightly  constric ted  cen tra lly  as in 
the  species of Rhizocrinus  which have squarish  co lum nars; rad icu lar cirri s to u t, 
b u t  only the bases preserved. The topm ost colum nars are  I m m . long by 
0.5 mm. in d ia m e te r; those in th e  m iddle of th e  stem  are 4 m m . long by  1 mm. 
in d iam eter, while th e  squarish ones a t  the  d ista l end are 2 m m . long; the  las t 
seven or eight are  3 mm. long w ith oval ends the  faces of which m easure 3 mm. 
b3'  1 m m ., th e  tw o faces of each co lum nar being appro x im ate ly  a t  righ t angles to 
each o ther.

The colour in sp irits is white.
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L o c a l it y .— West of the Nicobar Islands  (6° 18' N . la t.,  90° 40' E . long.) ; 1520 
fathoms.

R e m a r k s .—This is the largest recent species of the  fam ily, surpassing even 
the gigantic Rhizocrinus weberi recen tly  described b y  Döderlein from  th e  E ast 
Indies.

Fig.  6o .— B ath ycrin u s  woodmasoni.
The type.

B A T H Y C R IN U S E Q U A TO R IA LIS .

Rhizocrinus 190C>. A. A g a s s iz ,  Mem. Mus. Comp. Zoöl., vol. 3 3 ,  p. 49. 
B athycrinus equatorialis 1908. A. H. Cl a r k , Bull. Mus. Comp. Zoöl., vol. 51 , 

No. S, p. 233, pi. 1, fig. 1.
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H a b it a t .— E ast een tra l m id-Paeific.
D e p t h .— 2320 f a th o m s .

BATHYCRINUS AUSTRALIS.

Bathycrinus aldrichianus 1884. P . H . Ca r p e n t e r , “  Challenger ” R eports , 
vol. 11 , Zoology, p. 241, pi. v i i ;  pi. v iia , figs. 1 21; pi. v iib ; pi. v iiia, 
figs. 4, 5 (not of W yville Thom son).

Bathycrinus australis 1907. A. H . C l a r k , Proe. U. S N a t. M us., vol. 2 2 , p. 553. 

H a b it a t .— N ear the  C rozet Islands.
D e p t h .— 13 7 5 - 1 60 0  fa th o m s .

BATHYCRINUS COMPLANATUS.

B athycrinus com ¡ila naias 1907. A. H. C l a r k . Sm iths. Miseell. Coli. (Q uarte rlv  
Issue), vol. 50 , p a r t  3, p. 337, fig. 123, p. 33S.

H a b it a t . —N ear the C om m ander Islands, K am chatka .
D e p t h . 1567 fathom s.

BATHYCRINUS PACIFICUS.

Bathycrinus pacificus 1907. A. H. C l a r k ,  Proc. U. S. N at. M us., vol. 32 , p. 510, 
fig. 2 ,  p .  5 1 1 .

H a b i t a t .—Southern  -Japan.
D e p t h .— 905  fa th o m s.

BATHYCR INUS NO I )l PES.

Bathycrinus nodipes 1907. Dö d e r l e i n , Die gestie lten Crinoiden tier Siboga- 
E xped ition , p. 9, pi. i, figs. 2 -4 ; pi. iii, figs. 1, 2 ; pi. iv , figs. 1—5 ; pi. v , 
figs. 1-4 : pi. vi, figs. 1-3.

H a b i t a t .— B anda; sou thern  Celebes; S tra its  of M acassar.
D e p t h . - 1158-1570 m eters.

BATHYCRINUS POCULUM.

Bathycrinus poculum  1907. D ö d e r l e i n , Die gestie lten  Crinoiden der Siboga- 
E xpedition , p. 12, pi. i, fig. i f ;  pi. ii. figs. 2 -2d ; pi. vi, fig. 4.
H a b i t a t .— B a n d a .

D e p th .  1570 m ete rs .

BATHYCRINUS MINIMUS.

Bathycrinus m inim us  1907. D ö d e r l e i n . Die gestie lten  Crinoiden der Siboga- 
E xpedition , p. S, pi. i, fig. I ; pi. ii, figs. 1 1/; pi. vi, fig. 5 ; fig. 1, p. S.
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H a b i t a t .— S tra its  of ."Macassar.
D e p t h .— 1301 m eter s .

BATHYCRINUS PARADOXUS.

Bathycrinus paradoxus 1009. A. H. C l a r k . Proc. Biol. Soc. W ashington, vol. 2 2 ,
p. 151.

D e s c r ip t io n .— Stem  very slender ; longest colum nars of sm aller stem  2\5 mm . 
in length, of larger stem  3 m m .; colum nars of m iddle of larger stem  0 -7 ram. 
broad a t the ends, 0-4 mm. broad  in  the m iddle.

Basais five, no t anchylosed, form ing a basal ring which expands slightly  
an terio rly  and  is ab o u t as long as the  b read th  a t  the top of the  stem  ; radiais 
form ing a ring expanding ra th e r  rap id ly  ou tw ard  from the  basais, th e  sides evenly 
concave, two and  one half tim es as broad d istally  as prox im ally , half again  as 
broad distally  as long ; TBr[ trapezo idal, nearly  tw ice as long as broad proxim ally  ; 
IB i\2 trapezo idal, nearly  tw ice as b road as long.

Arms ten , all broken off near th e  base, sm ooth, apparen tly  sim ilar to  those 
of o ther species of the genus ; IB r  series and lower brachials with a  broad th in  
produced b o rd e r; d istal tw o-th irds of the IB r,, and  the following segm ents, w ith 
a sharp m edian keel.

L o c a l it y .— B ay of Bengal ; 1300 fathoms.
R e m a r k s .— The m aterial exam ined consisted of tw o broken specim ens; one 

stem , ap p a ren tly  lacking m erely the topm ost discoidal colum nars, 07 mm. in 
length (th irty -e igh t colum nars), broken in to  five p a r ts ;  p a r t of a larger stem , 
including the  roo t and tw enty-one colum nars, and a crown w ithou t the d istal 
portion  of the arm s probably  belonging to  the  la tte r.

This in teresting  species is nearest to  B athycrinus recuperatus, originally des­
cribed by Professor E. P errier, and  more recently  redescribcd and figured by  
Professor Koehler an d  M. V aney .1 P errier’s species was so different from  the  
o ther species of th e  genus known a t th a t  tim e th a t  he was inclined to regard it  as 
a possible m onstrosity . L ate r, for some reason not quite  clear, he referred i t  to 
Hyocrinus. This species has never received the  a tten tio n  i t  deserves, possibly as 
a result of P. H . C arpen ter’s som ew hat severe criticism  of Perrier’s w ork, and  
especially of his m isconception of the  genus B athycrinus , which he confused w ith  
the  so-called Ilycrinus  (“  Ilyocrinus  ” ), and of Rhizocrinus , which he renam ed 
Democrinus.

Bathycrinus paradoxus agrees w ith B. recuperatus in possessing separa te  
basais; b u t in B. recuperatus the  IB r, and  1 have a perfectly  sm ooth dorsal 
surface, and the colum nars are no t qu ite  twice as long as broad. The basais also 
are very nearly  as long as the  radiais.

In 1896 Dr. Camillo Crem a of Turin published a descrip tion  of a m inute 
crinoid from  the lower .Muschelkalk near Rovegliana, east of Recoaro, in the

1 H u ll ,  du M u s . d ’h i s t .  nat., 1 9 1 0 , No. 1, p .  2S .
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V incentian A lps, under the nam e of Apiocrinus recubariensis. The specim en was 
la te r  subm itted  to  Dr. F . A. B a th e r, who redescribed and  refigured i t  in detail 
under the  nam e of M illericrinus recabariensis , considering i t  a p rim itiv e  species

o
Fig .  6 i .— Bathycrinus paradoxus.

(а) Lateral view  of the crown.
(б) Lateral view  of part of an arm.
(c) The stem.

of th a t  genus. I t resem bles Bathycrinus recuperatus very  closely, the m ost 
obvious differences being th a t  the rad iais are very  slightly less than  the  basais in 
height while th e  1 Hr, an d  ,2 are very  sh o rt, abou t three tim es as broad as the 
la teral length. The upper p a r t  of the stem  is also som ew hat more flaring. I
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believe th a t  the species should be referred to  th e  genus Bathycrinus and be placed 
near the  species paradoxus and  recuperatus.

Genus RHIZOCRINUS.

Rhizocrinus 1864. M. S a r s , Forhandl. Vidensk. Selsk., 18G4, p. 127 (Rhizo­
crinus lofotensis, sp. nov.).

RHIZOCRINUS W EBERI.

? Rhyzocrinus 1886. K o r o t n e f f ,  Bull, de l’Acad. roy . de Belgique, (3 ) , v o l. 1 2 , 
p . 558.

Rhizocrinus weberi 1907. D ö d e r l e in , Die gestie lten  Crinoiden der S iboga-Expe­
d itio n , p. 15, pi. i, figs. 6 -11 ; pi. ii, figs. 3 -5 ; pi. v i, figs. 7 -11 ; pi. v ii, 
figs. 1-4 ; pi. v iii, figs. 1-4 ; fig. 5a, b, p. 14.

H abita t .— Sulu (.lolo) A rchipelago; T im or; Ceram L aut.
D e p t h .— 1 1 2 -2 0 5 0  m eter s .

RHIZOCRINUS CHUNI.

Rhizocrinus sp. nov. 1900. D ö d e r l e in , in Ch u n , Aus den Tiefen des W elt­
m eeres, p . 487, fig., p . 488.

Rhizocrinus chuni 1907. Dö d e r l e in , Die gestie lten  Crinoiden der Siboga- 
E x p ed ition , p. 14. pi. i, fig. 5 ; pi. v i, fig. 6 : fig. 6, p . 14.

H abitat.— Coast of Somaliland, East Africa.
De p t h .— 1644-1668 m eters.

LIST OF U N ID E N T IF IA B L E  SPECIES AND OF IN D E FIN IT E  
REFERENCES.

CAPUT-M EDUSÆ  CIN E R E U M .

Caput-M edusa' cinereum  1733. L in c k , D e Stellis Marinis, pi. xxi, fig. 3 3 ;  copied 
in B r u g i ï ï r e ,  Encyclopedie m éthodique, pi. cxxv, fig s . 1, 2 (1 7 9 2 ).

Professor Jo hannes Müller has identified th is figure w ith his Alecto palmata, 
and  i t  is q u ite  possible th a t he is co rrec t in  so doing ; a t  any  ra te  i t  is a  species 
of th e  genus Dichrometra. Linnaeus cites it  in the synonym y of his Asterias m ulti­
radiata.

CAPUT-M EDUSÆ  BR U N N U M .

Caput-31 edusa brunnuiii 1733. L in c k , De Stellis M arinis, pi. xxii, fig . 3 4 ;  copied 
in B r u g i è RE, Encyclopedie m éthodique, pi. cxxv , fig . 3 (1 7 9 2 ).

Dr. P. H. C arpenter has suggested th a t th is  figure represents a  species of th e  
Comasteridae, and  th is conclusion is undoubted ly  justified. One m ight even go
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a step  fu rth er and say  th a t  Comanthus bennetti is probab ly  the form depicted. 
Linnaeus included th is figure am ong his cita tions under A sterius multiradiata.

STELLA MARINIS POLYACTIS, SEU LUNA MARINA.
Stella m arinis polyactis, seu Luna marina  1761. S eb a , T hesaurus, vol. 3 , pi. ix , 

f ig .  3.

This species is said to have come from  Mexico, but p ro b ab ly  cam e originally 
from  some po in t in th e  E ast Indies. Linnauis places it in the  synonym y of 
his Asterias pectinata.

LUNA MARINA ALTERA.

Luna  m arina altera 1761. S e b a . T hesaurus, vol. 3 , ph ix . fig. 4.
No h a b ita t is given for th is form , which appears to  be one of the Comas- 

terida?. Linnaeus refers i t  to  his Asterias pectinata.

ALECTO HORRIDA.

Alecto horrida 1 8 1 5 .  L e a c h , Zoöl. M iscell., vol. 2- p. 6 1 ,  pi. 8 0 . — 1 8 1 9 .  S o i i w e i g - 

g e r , B eobachtungen auf n a tu rh isto rischen  R eisen , p. 6 6 ,  pi. iv , figs. 3 9 ,  

4 0 ,  4 1 ,  4 2 . — 1 8 2 9 .  G u i l d i n g , Zoöl. Jo u rn a l, vol. 4 ,  p .  1 7 3 . — 1 8 3 3 .  L e u - 

k a r t , Zeitschr. fü r organ. P hysik , vol. 3 , H eft 4 ,  p .  3 8 5  (footnote).— 1 8 3 7 .  

A nonym ous, Penny E ncyclopedia, vol. 7 , p .  3 9 1 . — 1 8 7 9 .  P. H. C a r p e n ­

t e r , T rans. Limi. Soc. (Zoöl.). ( 2 ) ,  vol. 2 ,  p. 4.

Comatula horrida lS4u. J .  M ü l l e r , M onatsber. d. k. preuss. A kad. d. W iss., 
apr. 1840, p. 6.—A rchiv für N aturgesch ., 1840, i, p. 311.

G. horrida  1840. .1. Mü l l e r , L d n s t i tu t ,  17 sept. 1S40, p. 394.

This species is founded upon an inadequate  descrip tion  coupled with an 
equally  in ad eq u a te  (coloured) figure. The ty p e  has been lost.

COMATULA sp.

Comatula sp. 1822. Mit c h il l , American Jo u rn a l of Science and A rts, vol. 5, 
pp . 46, 47.

“ My friend Mr. C overt, on a voyage from  C anton to  New Y ork, during 
1821, cast anchor w ith  eighteen  fathom s of line (one hundred  and  eight feet) in 
the  s tra its  of C aspar, situ a ted  to  the eastw ard  of the  island of Banca.

“  On hauling up  th e  deep-sea lead , tw o m arine p roductions which adhered , 
were b rough t on board the  sh ip ; one a ttach ed  to  the weight below, and the  o ther 
clinging to  the cord abou t ten feet from the  b o tto m , or above th e  lead.

“ B oth the specim ens were b rought hom e in good condition , and presented 
to  me. Though th ey  seem to he indiv iduals of the sam e species, it was observed 
th a t  w hen they  were taken  ou t of w ater, one of them  appeared  for a while yellow , 
and  the o ther bine. This was p robably , while th e  polypes were living, for a fte r
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death, the colour became a purplish hrown, or of the hue belonging to many of 
the gorgonias.

“ According to the modern classification, this singular and elegant produc­
tion belongs to that tribe of the polypes which makes floating or movable habit­
ations.

‘ ‘ The Coinatulas are the m ost remarkable members of this family. They  
have a calcareous or corneous axis. They are not located in a spot, or fixed in a 
particular place, but m ove or swim about.

“ The one now presented, instead of a single feather, as usual, consists of ten 
branches, proceeding from a common base or centre, and diverging outwards 
with an easy slope, makes a display like a coronet of plumes. Each is about 
eight inches long, and tapers gradually upward. The fringe-like appendage is on 
the inside, forming a row of offsets, about half an inch in length. The feathers 
articulated from the bottom to the top, are composed of parallel circles or rings.

“ From the receptacle or point, where the receptacle exists, a t which all the 
plumes unite, or from which they issue, a set of arms or feelers proceed or project 
in an opposite direction. These arms or feelers have some resemblance to the 
antennae of lobsters ; though from their disposition to clasp the things which 
come into contact with them , they resemble the tendrils of plants. They are 
nearly of the size of small crow-quills; and vary from half an inch to an inch in 
length. They are articulated and coloured like the plumes. They are tw enty in 
number; and the extrem ity of each is armed with a claw like that of a bird or of 
a cat Several of the joints or articulations near this terminal claw are also 
armed on the inner side, with claws of a like organization, but of smaller make. 
The arms or feelers, undoubtedly, possess the power of expansion or groping, and 
of seizing or embracing any object they may find. In one of the individuals I 
possess, a five-rayed asterias is firmly held, and indissolubly bound, by the em ­
brace of the Comatula.

‘‘ This production of the Indian Ocean connects the polypes and radiares 
with the sepias, and all of them with the ten-footed crustáceas.”

? COMATULA SOLARIS.

1 Comatula solaris 1830. (L each ), Catalogue of the Contents of the Museum of
the  Royal College of Surgeons of L ondon, p a r t iv , fasc. i, p. 14. Xo. 85 
J. B.
A preparation of a comatulid which was brought by Sir Joseph Banks from 

the Societjr Islands is here recorded.

COMATULES.

Comatules 1831. F e r d s s a c ,  B u ll, des sei. nat. (2), vol. 26, p. 183.
Ferussac records that M. Lemare-Picquot brought home numerous com atu­

lida from his voyage to the East Indies and South Africa.
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COM ATULA PO LY A R TH RA .

Comatula polyarthra 1840. J .  Mü l l e r , A rchiv für N atu rg esc li., 1 s +0, i, p. 311. 
Comatula polyartha IS40. ,T. Mü l l e r , M onatshcr. cl. k. preuss. A kad. d. W iss.,

apr. 1840, p . ß.—L ’In s ti tu t ,  17 sep t. lS4i>, p. 394.
Alecto polyarthra  1841. .1. M ü l l e r , A rchiv fü r N aturgescli., 1841, i, p. 144.—

1843. A bhandl. cl. k. preuss. Akacl. d. W iss., 1841, p. 216.— 1802. D u j a r ­

d i n  and  H u P É .  H ist. n a t. des Z oophytes, É chinodernies, p . 203.
Alecto pollyarthra 1841. J .  Mü l l e r , L ‘I n s t i tu t ,  21 oct. 1841, p. 357.

This supposed species was found on th e  detached arm s of some com atulid  
w ith an unusually  long in tersyzygial in terval.

ALECTO TESSELLA TA .

Alecto tessellata 1841. J .  Mü l l e r , Archiv fü r N aturgescli., 1841. i, p. 144.— 
M onatsber. d. k. preuss. A kad. d. W iss., 1841, p. 184.— 1S43. A bhandl. d. 
k. preuss. A kad. d. W iss., 1841, p . 224.

Comatula tessellata 1849. J .  Mü l l e r , A bhandl. d. k. preuss. A kad. d. W iss., 
1S47, p. 251.— 1862. D u ja r d in  and  H u p é , H ist. na t. des Z oophytes, Échi- 
noderm es, p. 202.— 1879. P. H. Ca r pe n t e r , T rans. L inn. Soc. (Zoöl.), (2), 
vol. 2 , p . 29.

Antedon tessellatus 1865. W y v ille  T h o m s o n ,  Phil. T rans. Roy. Soc., vol. 1 5 5 , 
p. 537.

Antedon tessellata 1888. P. H. Ca r p e n t e r , “  C hallenger” R eports , vol. 2 6 . 
Zoology, p . 193.— 1907. H am ann , B roniTs K lassen und O rdnungen des 
T ier-R eichs, vol. 2 , A bt. 3, p. 1580.

Himerometra tessellata 1907. A. H. C l a r k , Sm iths. Miscell. Coli. (Q uarterly  
Issue), vol. 5 0 , p a r t  3, p. 358.

M iiller’s descrip tion  is as follows : “  10 Arm e. 20-25 R anken  m it 45 Glie- 
d ern , die kaum  so lang  als b re it, die le tzten  24 m it Dörnchen. D as u n te rs te  der 
3 R adia lia  des Kelches sehr niedrig. Zw ichen der Syzygien der A rm e 7-10, 
seltener bis 14 G lieder, die G lieder sehr n iedrig, schiisselform ig, dachziegelfor- 
mig, ohne Kiel. Die zweite, d r i tte ,  auch wohl v ierte  äussere P innula sind die 
grössten. H au t der Schiebe m it kleinen K nochenplättchen  bedeckt. Farbe 
überall v io le tt. Grosse 1-1 £ Fuss. In d ien .”

PEN TA C R IN U S G U E TT A R D I.

PEN T A C R IN U S A R N D T II.

Pentacrinus guettardi ; Pentacrinus arndtii 1S58. S h u l z e , B erich t uber der Ver- 
sam m l. deu tsch . N a tu rf. in  K arlsru h e , 1858, p. 293.— 1864. L ü tk e n ,  
Vidensk. Medd. fra  den N a tu rh ist. Forening i K jö b en h av n , 1864, p. 209.—
1884. P. H . C a r p e n t e r , “ C ha llenger”  R eports , vol. 1 1 , Zoology, p.
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427.— 1907. H a m a n n , B ro u n ’s K lassen und O rdn u n g en d es T ier-R eichs, 
vol. 2 , A bt. 3, p . 1572.

One of these species (which are merely mentioned by name) is said to have 
come from Amboina; Dr. P. H. Carpenter suggests that it is probably a M eta­
crinus. 

COMATULA MONILIS, C. POLY ACTINIA, C. MONILIFORMIS, C. 
INSERTA, C. ACTINODES.

Comatula monilis etc. 1862. D u ja r d in  and  H u p é , H ist. N a t. des Zoophytes, 
É ch inoderm es, p. 208.

MM. D u jard in  and  H upé lis t these species as being con tained  in th e  collection 
of the  P aris M useum. The nam es are nom ina n u d a , and  none of th e  supposed 
species have ever subsequently  been described under them . I looked for these 
nam es during  m y v isit to  the  Paris M useum , b u t was unable to find them  ; th ey  
ap p ear to have  been rem oved from  the  specim ens an d  lost.

COMATULA TRIQUETA.

Comatula triqueta 1877. von G r a ff , D as G enus M yzostom a, pp. 12, 13, 14, 15, 
16, 18, 22, 23, 72, 79.
Professor von Graff refers to  some E ast Ind ian  eom atu lid  under a MS. nam e 

proposed by Professor C. F . L ütken .

ANTEDON sp

Antedon  1882. B e l l , A nn. and Mag. Nat. H ist. (5), vol. 10 , p. 255.
Professor Bell says “  Ind ica tions, th e  first w ith in  m y know ledge,1 of a  

com atula  from  Ceylon are  presented  by a  specim en w ith  th irty -n ine arm s, only 
a  few cirri w ith ab o u t th irteen  jo in ts, the  pen u ltim ate  spine obsolete, w ith  
syzygies in the  axillary  d istichals, ax illary  p alm ars, and  th ird  brachial ; the  nex t 
syzygy is in the  eleventh brachial. The absence of a  te rm ina l comb from  the  
proxim al p innules induces me to  suppose th a t  th e  specim en belongs to  the genus 
A  ntedon , and  i t  would appear to  be undescribed. The dried  condition  of th e  
specim en and  the possession of only a single exam ple forbid  m y describing i t  
fully, or giving a fresh specific n am e.”

ANTEDON ADEONÆ.

Antedon adeonœ  18S4. B e l l , R ep. Zoöl. Coli. H.M .S. “ A le r t ,” p. 156 (part).
Among th e  “ A lert ” collections a t  London there are  some curious com atu lids 

from  P o rt Molle (12-20 fathom s) and  from  “ A le r t”  S ta tion  No. 87, recorded

1 The first coinatulid was described from Ceylon in 1S4G, and a second was recorded three years 
later.
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under the  name of “ Antedon adeona*,” which rep resen t a very d istin c t new species, 
possibly belonging to  the genus Tropiometra.

A CTIN O M ETR A  CUM INGI 1.

Actinometra cum ingii 1887. B e l l , Sei. Trans. Roy. Dublin Soe. (2), vol. 3 , 
p. 645.

Professor Bell records under th is nam e an “ Actinom etra''’ from  Ceylon w ith 
m ore th an  ten  arm s. He says “  This is typ ically  a ten-arm ed  species, b u t in ju ry  
and subsequent repair freq u en tly  lead to  the developm ent of a larger num ber 
of arm s.”

I have recently  exam ined th is specim en, which is preserved in the B ritish  
M useum , and 1 find it  to be an  exam ple of th e  com m on Comanthus parvicirra.

ACTIN O M ETR A  sp.

Actinom etra  sp. 1887. v o n  G r a f f ,  ‘‘ C ha llen g e r” R eports , vol. 2 0 ,  Zoology, 
pp. 3, 9.

Professor von Graff here describes the  M yzostoma  which he found on an 
undeterm ined  blaek “  Actinom etra ” from th e  Moluccas.

A N TED O N  sp. 

Antedon  sp. 1887. v o n  G r a f f ,  “ C hallenger” R eports , v o l. 2 0 ,  Zoölog}T, pp. 5. 
7, 11.

Professor von Graff here describes the Myzostoma  from  five undeterm ined 
.species of “ Antedon  ” from  the  Moluecas.

A N TED O N  IM PIN N A TA .

Antedon im pinnata  1884. v o n  G r a f f ,  “  Challenger ”  Reports, vol. 10 , Zoology, 
pp . 15, 16, 18 (nomen nudum ).— 1*88. P. H. C a r p e n t e r ,  “ C ha llenge r” 
R eports , vol. 2 6 ,  Zoology, p. 206.

The only description which C arpenter gives is: ‘ ‘The th ird , fou rth  and  fifth 
braehials have no p innu les; eight or ten  cirri of tw elve jo in ts ; ” which would now 
be expressed: P o , P2 and P ft ab sen t: cirri Y III-X , 12.

The locality  is N orth  Ray, M auritius: 15 fathom s.

A N TED O N  sp.

Antedon sp. 18 8 8 .  P. H. C a r p e n t e r ,  “ Challenger ”  R eports, vol. 2 6 ,  Zoology, 
j).  2 7 . -  1 8 8 9 .  R a t h e r ,  Q uart. Jo u rn . G eo! Soc.. vol. 4 5 , p .  1 6 9 . — 1 8 9 4 .  

B a t e s o n .  M aterials for the study  of V ariation , p. 4 3 6 ,  No. 6 5  f.

Dr. C arpenter here records a te tra ra d ia te  specim en of some .Japanese species 
of ' ‘ Antedon'1' which was ob tained  by Professor Döderlein.
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A N TED O N  spp.

Antedon 1890. M a cJIü n n , Q uart. Jo u rn . Micros. Sei. (N.S.), vol. 30 , p. 58.
The follow ing are  referred  to  under th is general head ing : from  “  C hallenger” 

S ta tio n  No. 192 :
Adelometra angustiradia Cyllometra manca
Parametra compressa Strotometra parvipinna
Gephyrometra discoidea Pachylometra patula
Pachylometra ¡lex il is Perometra pusilla
Asterometra longicirra Stenometra quinquecostata

Pachylometra robusta :

From  “  C hallenger”  S ta tio n  No. 214:
Poecilometra acoela Thalassometra pergracilis
Chlorometra aculeata Thaumatometra loevis
Pachylometra angusticalyx Crotalometra valida.

A CTIN O M ETR A  sp.

Actinom etra  1890. M acM unn. Q uart. Jo u rn . Micros. Sei. (N .S.), vol. 3 0 , p . 59.
The colouring m a tte r  of an  "  Actinometra  ”  from  B a n d a , and  of a  “  large 

Actinometra  ” from  B anda is discussed. These refer to  one or tw o of th e  
following species:

Capillaster sentosa Comanthus parvicirra
Capillaster multiradiata Comanthus annulata
Comantheria briareus Comaster multibrachiata

Comanthina schlegelii

E U D IO C R IN U S sp .;  A N T ED O N  sp.

Eudiocrinus ; Antedon 1891. W o o d -M as o n  and A l c o c k ,  Ann. and Mag. N at. 
H ist. (fi). vol. 8, p. 44.’}.
•• On m uddy  b o ttom s in th e  A ndam an Sea some sm all and  ra th e r  dam aged  

specimens of tw o species of Comatulae were traw led. These w ere Eudiocrinus 
(i.e., Pentametrocrinus) from  922 fathom s, and  Antedon  (?)—a ten-arm ed  species 
—from  188-220 fa thom s.”

A N TED O N  B IF ID A .

Antedon bifida 1893. B e l l ,  Cat. B r it . Echinoderm s in  B rit. Mus. (1 8 9 2 ) , p . 56.

Professor Bell, in discussing the d istribu tion  of Antedon bifida , say s: If the
las t views of C arpen ter (Journ  Linn. Soc. xxiv (1891), p. 68) are co rrec t th is p ro ­
tean  species [i.e. Antedon bifida] is represented off Bengal, for it would app ear 
th a t  A. duebeni is probab ly  a synonym .”

The au th o r intended to say  B razil; Antedon diibenii was described from  Rio 
de Jan e iro  and has not been found elsewhere.
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ANTEDON sp.

Antedon sp. ÍS92. ¡ S a y i l e - K e n t ,  The G reat B arrier Beef of A u stra lia ; its
P roduc ts and  P o ten tia litie s , p. 43, pi. xi, figs. 7, 7A.

“  Two o ther m em bers of the  sam e echinoderm atous, or sea urchin and 
starfish class, observed on the Palm  Island reefs, are dep ic ted  in the  sam e 
coloured p late. These are th e  tw o Feather-starfish , Antedon  sp ., represented  by 
figs. 7 and 7A, clinging to  the corallum  of th e  G orgonia in the  r ig h t h an d  upper 
corner. In  general form  th ey  resem ble the English F e a th e r-s ta r , Comatula 
rosacea; b u t th ey  possess ab o u t fo rty , in place of the ten , p in n a te  arm s of the  
E uropean  type . The v arie ty  of hues exhibited  by th e  B arrier Beef species are 
legion, running th rough every g radation  of tin t  from  pale yellow to  rose-pink, 
deep crim son and b lack , and  including every conceivable in te rm ix tu re  of those 
colours. One especially handsom e racial v arie ty  of th is fea th er-s ta r, ob tained  a t 
T hursday  Island , had its  fern-like arm s resp lenden t with shades of old-gold and 
bronze-green.”

ANTEDON FIEL D I.

Antedon fieldi 1894. B e l l , P .Z .S ., 1894, p. 401.

Bell’s descrip tion  is as follow s: “ Allied to  A. moorei (see p. 287) b u t dis­
tinguished from  it bv th e  broad spine on th e  cirrus jo in ts. Cirri a b o u t 20, w ith 
18 jo in ts , alm ost com pletely covering the  centrodorsal. No sj'zygv on radiais or 
d istichals : th e  first on the  th ird  brachial.

“  Colour b righ t purp le  w ith lighter cirri.
“  Macclesfield B ank , 22-30 fathom s.
“ I offer a brief diagnosis of th is species, as th e  p ecu liarity  of the broad 

spines on th e  e in  us jo in ts ough t to be know n.”
I have exam ined the type specim en of th is species in th e  B ritish  M useum , 

b u t have no t been able to  determ ine w hat it really  is; it appears to  be im m ature.
There is a second specimen in the British M useum, also from  the  Macclesfield 

B ank , taken in 13 fathom s.

A N TED O N  spp.

Antedon  1894. B e l l ,  P.Z.S., 1894, p. 390.

Professor Bell lists two “ Antedon sp. n. in q .”  from the Macclesfield B ank, 
taken  a t  unknow n depths.

ANTEDON sp.

(Antedon sp.) Is94 . B e l l .  P .Z .S .. 1894. p. 401.

Professor Bell says: ’•T here  is ye t an o th er h id istichate  species which is 
a ltogether too much broken for descrip tion  (from th e  Macclesfield B ank, in 13 
fathom s) which has ab o u t 30 cirri and  2o sm ooth cirrus jo in ts .”
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ACTINOMETRA sp.

Actinom etra tratislichatn  H e l l ,  MR.
Actinom etra  sp. 1894. B e l l , P .Z .S ., 1894, p. 402.

"  M ention m ust also he m ade of an Actinometra  to  which I th in k  it  would be 
wrong to  give a specific nam e, so broken is i t ,  b u t of which it  would be more 
wrong no t to say  som ething. I t  will be rem em bered th a t  th e  la te  Dr. H. Carpen* 
te r  divided th e  tr id is tich a te  species of th is genus in to  those in which there  is a  
syzygy on th e  second brachial and  in to  those th a t  have it on the th ird . In th e  
specim en now before me there is no signs of any  syzygy on e ith er th e  second or 
the th ird  b rach ia l.”

I exam ined th is specim en a t  London and  found i t  to  be an  exam ple of th e  
Comaster gracilis described by H artlau b  in 1890.

ANTEDON MOOREI.

Antedon moorei 1894 . B e l l ,  P.Z.S., 1 8 9 4 , p . 401 .

“ This species is p robab ly  m ost nearly  allied to  A . (i.e.. Parametra) com­
pressa, P .H .C ., b u t  i t  has only fa in t spinous processes on the  c irrus-jo ints. 
Cirri 25 to  30, w ith  25 jo in ts. C entrodorsal bare in the  m iddle. No syzygies on 
rad iais, d istichals. or palm ars. There m ay  be post-palm ars. The th ird  brach ial 
syzygial; a rm -jo in ts iii-v i, squarish , the  succeeding trian g u la r, and the  m ore 
distal g radually  overlapping.

‘ * Colour purp lish , w ith th e  free ends of the  arm s white.
“  Macclesfield B ank , 13 fms.
“ The single specim en is a good deal broken, b u t i t  is in teresting  as belong­

ing to a  series of th e  group of which Dr. C arpen ter knew only one ty p e .”
In the  type specim en, which T exam ined a t  London, th e  cirri are X V III , 21 . 

21. 23, 25, 17 mm. long; the  longest segm ents are ab o u t one th ird  longer th a n  
bro ad ; the  th irteen  o u te r segm ents are sligh tly  b roader than  long and  hear 
m oderate spines.

The th irty -tw o  arm s are 60 mm. long; the  TIBr and l l l B r  series are 2, and  
are in close la te ra l apposition  th rough  la tera l ex tensions.

P 4 is th e  longest, long and  evenly tapering  as in Dichrometra protectus. 
enlarged and  sligh tly  stiffened, w ith 16, IS, or 21 segm ents which become squarish 
on the th ird  and  twice as long as b road d istally  ; the  p innule is ab o u t one th ird  
longer th an  P, ; P , is sim ilar, b u t no t q u ite  so long or so s to u t, and  tapering  
som ew hat m ore rap id ly ; P is abou t as long as P (, b u t is slightly  s to u te r and 
tap ers  less rap id ly , its character being more like th a t  of P.2 ; it  has sixteen seg­
m en ts; th e  following pinnules are sm all and w eak; P2 is considerably larger on 
th e  ou ter th an  on the inner arm s.

This is an im m ature specimen of the species called sim ilis  by C arpen ter; i t  
is ra th e r  doub tfu lly  d is tin c t from  D. protectus.
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ANTEDON sp.

Antedon  1.894. T h u r s t o n , M adras G overnm ent M useum B ulletin . No. 1, p .  2s.
An undeterm ined species of “  Antedon  ”  is here recorded from tw o miles 

n o rth  of M uttuw artu  P ar, in  8 fathom s.

ACTINOMETRA sp.

Actinometra  1894. W a l t h e r . E inleitung in die Geologie als historische W issen­
schaft, p. 298.
W alther records an “ Actinometra  ’ ’ as very common at Som erset, Queens­

lan d , in 15-22 m eters.
RHIZOCRINUS sp.

Rhizocrinus 1894. W a l t h e r , Einleitung in die Geologie als historische W issen­
sch aft, p. 300.
W alther m entions a “ Rhizocrinus  ”  from 20-21 fa thom s w hich 1 am unable 

to  place ; p robab ly  it is some species of B athycrinus.

ACTINOMETRA sp.

Actinom etra  1898. B e l l ,  P.Z.S., ISOS, p. 849.
“ The only  crinoid  o b ta in ed  was an Actinom etra  from th e  o u te r p a rt of the  

reef a t  R o tu m a w hich I have no t been able to  specifically de te rm in e .”
I have examined the specimen labeled “ the only crinoid seen at Rotuma or 

F u n afu ti” at the  British M useum, and find it to be a specimen of Comatella 
maculata.

PENTACRINUS (? METACRINUS) sp.

Pentacrinus 1898. ( B a t h e r ) ,  N atu ra l Science, vol. 1 3 , p. "•
A perfect specim en, recorded under th e  nam e of Pentacrinus, though proba­

bly a  M etacrinus, is s ta te d  to have been taken  on Ja h a l B ank , 90 miles south  of 
T im or, in 110 fa thom s, and  to  have been deposited  in the  Raffles Museum a t  
Singapore.

COMATULIDA.

Antedonida> 1898. ( B a t h e r ) ,  N atu ra l Science, vol. 1 3 , p. ~.
On the coral reefs at Blaking Mati “ the most striking forms are numberless 

Antedonidae.” Doubtless this refers to all the littoral families of comatulida.

PENTAM ETROCRINUS sp.

Eudiocrinus sp. nov. 1900. D ö d e r l e i n , in Clnin, Aus den Tiefen des W eltm eeres, 
p. 488.
Professor Chun records th e  discovery  bv  th e  “  V a ld iv ia” of a  su lphur yellow 

Pentametrocrinus representing a new species (as de term ined  by Professor Döder­
lein) in 1289 m eters off th e  coast of Som aliland.
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C R IN O ID .

Crinoid 1901. I j i m a , Zoöl. Coll., Ja p a n , vol. 1 6 , p. 27.

D r. Ijim a records th a t  a  sm all s ta lked  crinoid was tak en  from  the  carapace 
of a  specim en of th e  g ian t crab  (Macrocheira kaempferi) caugh t in Sagam i 
Bay.

A N TED O N  LEV ISSIM A .

Antedon levissima  1902. B e l l , in G a r d i n e r , F au n a  and  G eography of th e  Mal- 
di ve and L accadive Archipelagoes, vol. 1, p a r t 3, p. 224.

Dredged eight tim es in seven ato lls betw een 20 and  37 fa thom s, usually  
from  a hard  sand or shell bo ttom  w ith  some weed. In  one d redging, 37 
fathom s, in th e  m iddle b u t ju s t -within the  N. passage of S uvad iva , some ad u lts  
and thousands of the  im m ature form s of th is species of c rin o id —and  no o th e r— 
were o b ta in e d .”

A N TED O N  spp.

Antedon  1902. B e l l , in  G a r d i n e r , F au n a  an d  G eography of the M aldivc and  
Laccadive Archipelagoes, vol. 1 , p a r t  3, p. 224.

Genus Antedon  im m ature form s—not iden tifiab le—were dredged on ten  
occasions, som etim es in considerable num bers, betw een n ineteen  and  th ir ty -  
seven fathom s, and  a few were also .secured by diving off the w est reef of 
H ulule (Male A to ll, Maldives). They seem to  especially  frequen t the inner ends 
of th e  passages whero th ey  ombouch in to  th e  lagoons ; in all cases the  bo ttom  
is recorded as hav ing  rubb le or coral, w ith  perhaps sand or w eed.”

C R IN O ID S.

C r i n o id s  1902. H. L. C l a r k ,  Zoöl. Anzeiger, vol. 2 5 , p. 670.

Dr. Clark refers here to  the  en tire  collection of crinoids m ade by the  “  A lba­
t ro s s ”  off son th e rn  Ja p a n  in 1900.

A CTIN O M ETR A  spp.

Actinom etra  1902. B e l l , in G a r d i n e r , F au n a  and G eography of the  M aldive
and  L accadive A rchipelagoes, vol. 1 , p a r t 3, p. 225.

“  Genus Actinometra. Y oung form s were obtained  off the  coral masses of
th e  w est reef of H ulule. I t  is noticeable th a t  ne ither th is genns nor Antedon
w a s  found in th e  lagoon nor on th e  reefs of M inikoi.”
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B IB L IO G R A P H Y .

In  the  following list are included, in chronological order, all th e  w orks m en­
tioned in the  foregoing pages, and  all th e  add itional w orks of in te re s t to  the  
s tu d e n t of th e  crinoids of the  In d ian  Ocean of which 1 have know ledge. In  m any 
of them  In d ian  crinoids are m entioned only inciden tally , while in  a few the classi­
fication only is discussed.

1 have also included all the works upon th e  crinoids of A frica, or in which 
African crinoids are  m entioned. Most of these con ta in  references to In d ian  cri­
noids, though a few do not. I t  has seemed best to  include these on account of 
the  close relationship  betw een th e  faunas of th e  coasts of A frica and  those of the 
Ind ian  Ocean.

Tt has n o t seem ed necessary to  include reference to  w orks of a general n a tu re , 
such as encyclopedias, d ictionaries or general zoological trea tises . ¡Many such 
works include m uch original m a tte r , and  m any are  very excellent com pilations.

F u rth e r  references to  papers on th e  A ustralian  fauna are included in my 
m onograph on th e  recen t erinoids of A ustralia.

1592. C o lu m n a ,  F a b iu s ,  Phytobamn-us, sive Plantarum aliquot Historia. Nea- 
poli (Naples).

1711. P e t i v e r ,  J a c o b ,  Gazophylacium Natura? et Artis. Londini (London).
[There are several subsequen t ed itions of th is work.]

1713. P e t i v e r , J a c o b , A quatilium  an im alium  A m boiensium  leones e t N om ina. 
L ondini (London).

1733. L i n k , J o h a n n e s  H e n r io , De Stellis M arinis liber singularis. Lipsia? 
(Leipsig).

1758. L i n n a e u s ,  K ., System a Natura', ed. X . [Crinoids p . 663.]
1760 . S c h u l z e , B etrach tu n g  der verste inerten  Seesterne und  ihrer Theile.
1761. G u e t t a r d ,  J .  E. (?), Mémoire sur les Encrinites et les pierres Étoilees,

dans lequel on tra ite ra  aussi des E n troches, etc. Mém. de M athém ati­
que e t de P hysique tirés des registres de l ’A cad. royale  des Sciences 
de l ’année MDCCLV [23 janv ier], P aris , 1761, p. 22S, pis. viii-x.

1761. S e b a , A l b e r t u s , T hesaurus, vol. I I I ,  [pi. ix].
17 6 2 . E l l i s ,  J o h n ,  An Account of an  Encrinus, or Starfish, with a jointed Stem

taken  on th e  Coast of B arbados, which explains to  w hat k ind  of 
A nim als those fossils belong, called S tarstones, Asteria?, and  A stropodia, 
which have been found in m any p a rts  of th is K ingdom  ; in a  le tte r  to 
Mr. Em anuel Mendes da  Costa. Phil. T rans. Roy. Soc., vol. 5 2 ,  
p a r t i  for the y ear 1761, pp . 357-362, pis. 13, 14.

1783. R e t z i u s ,  A. J . ,  Anmarkningar vid Asteriæ Genus. Nya K . Svensk.
V etensk. A kad. H and i., vol. 4 ,  p p . 234-243.

1789-1832. Encyclopédie M éthod ique ; H isto ire N aturelle  des Vers, des Mollus­
ques, des Coquillages e t Zoophytes. (P a rtie  des Vers). P aris.
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1793.
1795.
1805.
1811.

1815.

1810.

1817.

1819. 
1821.

1 8 2 2 ,

1820.

1828- 

V 1829. 

1830.

1830.
1830.

1831.
1832.

1833.

1835. 

1830.

L i n n é , K . V ., System a N a t u n e , ed. X II .
L a t h a m  and  D a v is . F au n u la  Indica.
R e t z iu s , A. J . ,  D issertatio  sistena species cognitas A steriarn in . Lundae. 
d e  F r é m in v il l e . Mémoire sur un nouveau Genre de Zoophytes de l ’O rdre 

des R adiares. Bull. Soc. P h ilom atiqne , F aris, vol. 2 , pp. 349-350. 
L e a c h , W . E ., The Zoologica! Miscellany ; being descrip tions of new or 

in teresting  anim als. [Crinoids in vol. 2 , pp. 61-63, pi. SO.]
L a m a r c k , M. L e Ch e v a l ie r  d e , H isto ire natu relle  des A nim aux sans 

V ertèbres. [Crinoids in vol. 2 , pp. 530-535.]
A t jd o u in , V ic t o r , Explica tion  som m aire des P lanches d ’E chinoderm es 

de l ’É g y p te  e t  de la  Syrie , publiée p ar Jules-C ésar Savigny ; offran t un 
exposé des caractères na tu re ls des genres avec la d istinction  des 
espèces. D escription de l ’É g y p te , vol. 23. [Crinoids pp. 1-5, pi. 1.] 

S c h w e ig g e r , A. F ., B eobachtungen auf na tu rh isto rischen  Reisen. Berlin. 
M il l e r , .T. S., A N atu ra l H isto ry  of the Crinoidea, or L ily-shaped 

A nim als ; w ith  observations on th e  genera A ste ria , E uryale , C om atula, 
and M arsupites. Bristol.

M it c h il l , S. L ., A G roup of Polypes belonging to  the  fam ily of C om atula, 
w ith  an ex trao rd inary  form  and  configuration, from  th e  In d ian  Seas. 
A m erican Jo u rn a l of Science and  A rts , vol. 5 , pp. 46-47.

G r a y ,  J .  E ., N otice on  the D igestive O rgans of the Genus C om atula, and 
on the  Crinoidea of Miller. Anual« of Philosophy, (N .S.), vol. 12 , 
pp . 392-394.

1837, Gu é r in -M é n é v il l e . Iconographie d u  regne anim al. [Crinoids, 
Z oophytes, pi. 1, figs. 2, 2«.]

G u i l d i n g , Rev. L a n s d o w n , Notice of th e  D iscovery of a recen t E ncri­
nus. Zoological Jo u rn a l, vol. 4 ,  pp. 173-175.

[L e a c h , W. E .], C atalogue of th e  con ten ts of the  Museum of th e  R oyal 
College of Surgeons of London. London. [Crinoids, p a r t  IV , fascicle 
I , p . 14.]

L e u c k a r t , F . S., M yzostom a. O ken’s Isis, vol. 5.
L e u c k a r t , F . S., U eber C om atula, P en tacrinus, und M yzostoma Frorieps 

N otizen , vol. 1 , No. 9.
F e r u s  r a c .  Bull, d es  sei. n a t . ,  [2], vol. 2 6 , p . 183.
G o l d f u s s ,  G. A., P etrefac ta  Germanin?. D üsseldorf, 1826-1835. [Cri­

noids, vol. 1 , pp. 159-205, pis. 49-52.J 
L e u c k a r t ,  F . S., Einiges über das A steroiden-G eschlecht C om atula, L an i., 

ü b e rh au p t, u nd  uber Com atula m editerranea insbesondere. Zeitscbr. 
fü r organ. P hysik , vol. 3 , pp. 375-391.

L a m a r c k , J . ,  Systèm e d ’A nim aux sans V ertèbres 2ième éd. Paris.
[Crinoids in vol. 2 , pp. 649-876 ; and  vol. 3 , pp. 204-214.J 

A g a ss iz , L., P rodrom e d ’une m onographie des R adiares ou Echinoder- 
ines. Mém. Soc. Sei. N at. N euchâte l, vol. 1 , pp. 168-199 (1835).
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i J 830. d e  B l a in v il l e , H e n r i  31. D ., Manuel d ’Aetinologie ou de Zoophytologie. 
P aris (1834). [Crinoids, pp. 347-265; pis. 26-29.J 

1837. d ’O r b ig n y , A., Mémoire su r une seconde espèce v ivan te  de la famille des 
Crinoides ou E norm es, se rv an t de ty p e  au nouveau genre Holope 
(H olopus). M agas, de Zool., 7ième an n ., cl. X , pp . 1-8, pi. 3.

v 1837. B e n n y  E n c y c lo p e d ia .  [Crinoids, vol. 7 , p. 391.]
1840. Mü l l e r , J o h a n n e s , M onatsber. d. le. preuss. A kad. d . W iss., Berlin,

1840, p. (î; also W ieg m an n i A rchiv fiir N aturgeseh ieh te , 1840,1, 
p . 311 ; aiso l ’In s t i tu t ,  17 Sept. 1810, p. 394. 

r 1841. F o r b e s , E ., A H isto ry  of B ritish S tarfishes and  o th e r  A nim als of th e
Class E ch inoderm ata . London.

1841. M ü l l e r , J o h a n n e s , U eber die G attungen  und  A rten  der Com atulen.
M onatsber. d. k . preuss. A kad. d . W iss., B erlin , 1841, pp. 179-189; 
also W iegm ann’s A rchiv fü r N aturgesch ich te , 1841, I ,  pp. 139-148.

1842. G r a y , J .  E ., Synopsis B rit. Mus. London.
1813. M ü l l e r ,  J o h a n n e s ,  Neue Beiträge zur Kenntniss der Arten der Comatu­

len. Wiegmann’s Archiv für Naturgeschichte, 1843, I ,  p p . 131-136.
1843. M u l l e r , J o h a n n e s ,  U eber den Bau des P en tacrin u s eaput-M edusae.

A bhandl. d. k. preuss. A kad. d. W iss., Berlin , 1840, pp. 177-248, 
O p ia tes ; a b s tra c t in M onatsber. d. k. preus A kad. d. W iss., Berlin , 
1840, p p . 88-106.

1845. M ic h e l in , H ., in G u é r in -M é n é v il l e , Essai d ’une faune de l’ile Maurice
publiée avec les m até riau x  e t les no tes laissés par Ju lien  D esja rd in s ; 
Z oophytes, É chinoderm es, e t Stellérides. Magas, de Z ool., 1845.

1846. Mü l l e r , J o h a n n e s , N ach trag  zu der A bhandlung über d ie  Com atulen.
M onatsber. d . k. preuss. A kad . d. W iss., Berlin , 1846, pp . 177-179, 

1848. G r a y , J .  E .,  L is t of th e  B ritish  A nim als in th e  B ritish  Museum ; p a rt 1, 
Centroniæ  or R ad ia ted  A nim als. L ondon. [Crinoids, p. 28.]

1848. Le u c k a r t , F . S., M orphologie der w irbellosen Thieren .
1849. M ü l l e r , J o h a n n e s ,  U e b e r d ie  G a t tu n g  C o m a tu la , L a m ., u nd  ih re

A rten . A bhandl. d. k. preuss. A kad. d. W iss., B erlin , 1847, 
p p .  2 3 7 - 2 6 5 .

1850. d ’O r b ig n y , A ., Cours élém entaire de Paléontologie e t de Géologie s tra ti-
graph ique. P aris. T hree volum es.

18 5 0 -1 8 5 1 . d ’O r b ig n y ,  A ., Prodrom e de Paléontologie s tra tig rap h iq u e  univer­
selle des A nim aux M ollusques e t R ayonnécs. Baris. Three volum es. 

1854. M ü l l e r ,  J o h a n n e s , U eber den B au der E ehinoderm en. A bhandl. d . k .

preuss. A kad. d. W iss., B erlin , vol. 4 4 ,  pp . 123, 219, 9 p lates.
1858. [ iS c h u l t z e , S ig m u n d ] , B ericht ii. d. Versa m nii. deu tsch . N atn rf. in 

K arlsruhe , 1858, p. 293.
1858. d ' O r b i g n y , A., H isto ire  natu relle  genérale e t particu liè re  des (.’linoides 

v ivans e t fossiles, com prenan t la  descrip tion  Zoologiqne e t Géologique 
de ces anim aux . Baris.
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1800. 

V 1S62. 

1S64.

✓ 1865.

1866.

1868. 

1S68.

1S8S.

1868 .

1869.

1869.

1869

1869.
1889.

1869.

1869.

V 1869.

B r o n n , H. Ct., Die K lassen und O rdnungen des T hier-R eichs; vol. 
(Aktinozoen). Leipzig and H eidelberg.

D u j a r d i n , F ., and  H u p è , H ., H isto ire naturelle des Zooyhptes. Échino- 
derm es. Paris. [Crinoids, pp. 35-21S; pis. 1-5.]

L ü t k e n , 0 . F ., Om V estindiens P en tacriner med nogle B em aerkninger om 
P en tacriner og Slilier i A linindelighed. Y idensk. Medd. fra  den  
n a tu rh ist. Foreuing i Kj<t>benhavn, 1S64, Ko. 13-16, pp . 195-245 > 
pis. 4-5.

N o r m a n , A. M., On the  G enera and  Species of th e  B ritish  E ch inoder­
m ata .— P a r t I. Crinoidea, O phiuroidea, A steroidea. Ann. and  Mag. 
N at. H ist. [3], vol. 1 5 , pp . 98-129.

B ö h l s c h e , W ., U eber A ctinom etra  b en n e tti und  eine neue C om atula-A rt 
(A ntedon dnbenii). W ieg m an n i A rchiv  fü r N aturgesch ich te , 1866, I , 
pp . 90-92 [figs. a-b].

L o v é n , S., P hanogenia, e t t  h ittills  okänd t slägte a f  fria Crinoideer. 
Ö fversigt k. V etensk.-A kad. F ö rhand l., 1866, pp . 223-233 ; figure.

L o v ín , S., Oni. H yponom e sarsi. Förhandl. Skand. N atu rf. C hristiania, 
1868, vol. IO , p. liv ; rep rin ted  in A nn. an d  Mag. N at. H ist. [4], vol. 
4 ,  pp . 159-160.

P o u r t a l e s , L. F . d e , C ontributions to  the  F au n a  of th e  Gulf S tream  a t
g rea t D epths. B ull. Mus. Comp. Zoöl., vol. 1 , Nos. 6, 7, pp . 103-142.

S e m p e r , C., O phiocrinus, eine neue Couiatuliden G a ttu n g . W ieg­
m a n n i  A rchiv fü r N aturgesch ich te , 1868, I ,  pp. 68-69.

K u h l , v a n  H a s s e l t , M ü l l e r , S a l ., an d  H e r k l o t s , J .  A ., É chinoder- 
mes peintes d ’après N ature. B ijdragen to t  de D ierkunde ; U itgege­
ven door het G enootschap N a tu ra  A rtis M agistra te A m sterdam . 
N egende Aflevering. [Crinoids, pp. 10-11 ; pis. ix-x.]

L o v e n , S., Om H yponom e sarsi. O fversigt k. V etensk.-A kad. F ör­
hand l., 1869, pp. 729-731.

L o v én , S., N ote sur l’H yponom e sarsi, espèce recen t du groupe des
Échinoderm es cystides. Cornpt. R end ., vol. 6 9 , No. 12 (Sept.), pp .
711-712.

L ü t k e n , C. F ., Catalogue of the  Godeflioy M useum , vol. 4.
L ü t k e n , C. F ., H yponom e sarsi, a  recent A ustralian  echinoderm , closely 

allied to the  palæozoic Cystidea, described by Prof. Lovén ; w ith  some 
rem arks on the m outh and  anus in the  Crinoidea and  C ystidea. C ana­
dian  N a tu ra lis t (N.S.), vol. 4 ,  pp. 267-270.

L ü t k e n , C. F ., E ndnu  e t P a r  Ord om de garnie S<Miliers “  Suabel ”  og 
M und ; w ith  resum e in French . Yidensk. Medd. fra  den n a tu rh ist. 
Forening i Kj<t>benhavn, 1869, No. 9-13, pp. 160-188; w ith figures.

M a r t e n s , E. v o n , in v o n d e r  D e c k e n , Reise in Ost-Africa in den Ja h re n  
1859-1865. [Crinoids, p . 125.]

P o u r t a l è s , L. F. d e , L ist of the  Crinoids ob tained  on the  Coasts of
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F lorida and  Cuba by th e  U nited  S ta tes Coast Survey  Gulf S tream
E xpeditions in 1867, 1868, 1869. 'Bull. Mus. Com p. Zoöl., vol. 1,
Xo. 11, pp. 355-358.

|s7 0 . D e s h a y e s , G. P ., R a p p o rt su r une Encrine v iv an t donnée au  Muséum 
p a r M. Schram m , inspecteur des douanes à  la G uadeloupe. X ouv. 
A rchives du Mus. d ’H ist. X a t., vol. 6 ,  B ulletin , pp . 3-6. 

p  1871. G r a y , J .  E., N otes on H olopus and  P entacrinus. A nn. and  Mag. N at.
H ist. [4], vol. 8 , pp. 394-398.

► I s 7 A  T h o m s o n ,  C. AVy v i l l e ,  On the  Crinoids o f  the  “  P o rc u p in e ”  Deep-Sea 
Dredging Expedition. Proc. Roy. Soc. E d inburgh , vol. 7 , pp. 
764-773.

1874. L u n d g r e n , B ., Om en C om aster o c li en  A ptyclu is fran  K ö p in g e . Öfver- 
sigt k. V etensk.-A kad. F ö rh a n d l., 1874, pp . 61-74; pi. iii.

1874. L ü t k e n , C. F ., C atalogue of the M useum Godeffroyi vol. 5. [Crinoids, 
p . 190.]

v 1874. P o u r t a l è s , L. F . d e , Zoological R esults of the H assler E xped ition .— 
Crinoids and Corals. 111. C at. Mus. Comp. Zoöl., No. 8 , pp . 27-52; 
pis. 5-1(1.

1874. S e m p e r , C., K urze anatom ische B em erkungen über C om atula. A rbeit.
aus d. Zool.-Zootom. In s t i tu t  in W iirzburg, vol. 1 , pp. 259-263.

1875. Ca r p e n t e r , W . B., A ddendum  to  a  tran s la tio n  of S em per’s Brief O bser­
vations on the  A natom y of C om atula. Ann. and Mag. N at. H ist. 
[4], vol. 1 6 , pp. 2O6-20S.

1875. G r u b e , E ., [D escrip tions of th r e e  supposedly  new com atu lids.] dB . d.
schles. Gesellsch. fü r v a te rl. C u ltu r, 1875, pp . 54-55.

1875. S u h m , R . v o n  AY., [L e tte rs  to  Prof. v o n  Siebold.] Zeitschr. fü r  wiss. 
Zool., vol. 2 3 , pp. i-v ii; ix-xlvi.

1875. T h o m s o n , C. AAty v i l l e , [L e tte r  to  A dm iral R ichards.] Proc. Roy Soc..
vol. 2 2 , pp. Í23-42S; Ann. and Mag. Nat. Hist. [4], vol. 14 , pp. 
331-337.

1876. Ca r p e n t e r . P. H e r b e r t , R em a rk s  on the  A natom y  of th e  A rm s of the
Crinoids. Jo u rn . A nat. and Physiol., vol. 10. pp. 571-585. Sam e, 
p a rt II ; vol. 11 , pp. S7-95.

\ 1876. S m i t h , E d g a r  A ., Diagnoses of new Species of Mollusca and Echinoder­
m ata  from  the  Island of Rodriguez. Ann. and Mag. N at. H ist. [4], 
vol. 17 , p. 406.

1876. T h o m s o n , C. AVy v i l l e , N otice of new Living Crinoids belonging to  the
Apiocrinidie. Jo u rn . L inn Soc. London (Zook), vol. 1 3 , pp. 47-55; 
five figures.

1877. C a r p e n t e r , P. H e r b e r t , On some Points in the  A natom y of P en ta­
crinus and R hizocrinus. Jo u rn . A n a l. and  Physio l., vol. 1 2 , p p .35-53. 

1877 C a r p e n t e r ,  P. H e r b e r t ,  On the  Genus A ctinom etra (prelim inary  paper). 
Jou rn . L inn. Soc. London (Zool.), vol. 1 3 , pp. 439-456.
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1 8 7 7 .

1S77.
1877.

1877.

v  1S77.
1878.

J 1S 7S .

*-'■ 1S79.

!✓ 1S79.

1879.

1879

1879

1879.

1879. 
y 1879.

1879.

1879.

1880.

1 8 8 0 .

C a r p e n t e r , P. H e r b e r t , On C om atula (A ntedon) rosacea and the  
fam ily Comatulida?. N atu re , vol. 15 , pp. 197-198.

G r a f f , L. v o n , Das Genus M yzostom a.
L ü t k e n , C. F ., Catalogue of the  Museum Godeffroy, vol. 5 . [Crinoids. 

p . 100.]
S t e b b i n g , T. R . R ., [On th e  correct derivation  and spelling of the  nam e 

A ntedon], N a tu re , vol. 1 5 , p. 366.
T h o m s o n , C. W y v i l l e , T h e  A tlan tic . London.
C a r p e n t e r , P. H e r b e r t , N otes on Echinoderm  M orphology. No. 1. 

On th e  Oral and  Apical System s of the Echinoderm s. Q uart. J o u rn . 
Micros. Sei. (N .S.), vol. 1 8 , pp . 351- 383 ; 11 figures 

P o u r t a l è s , L. F . d e , R eports on the R esults of D redging under th e  
Supervision of A lexander Agassiz, in the  Gulf of Mexico, by  the  
U nited S ta tes Coast Survey S team er “ B lak e ,”  L ieut.-C om m ander 
C. D. Sigsbec, U .S .N ., C om m anding.— Crinoids. Bull. Mus. Comp. 
Zoöl., vol. 5 , No. 9, pp. 214-216. [D escription of a young Holopus 
rangii, w ith  two figures (pi. 2) by  A. Agassiz, on p. 213],

C a r p e n t e r , P. H e r b e r t , On th e  Genus A ctinom etra , Müll., w ith a 
Morphological A ccount of a  new Species from th e  Philippine Islands. 
T rans. L inn. Soc. London (Zool.), [2], vol. 2 , p a r t  1, pp. 1-122 : pis. 1-8. 
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A P P E N D IX .

D uring  tlie work upon tlie Indian M useum collections specim ens from  tim e 
to  tim e were found which for some reason or o th er could n o t be sa tisfac to rily  
identified . These were m ostly  sm all, broken, or ab e rra n t in d iv id u a ls; b u t  am ong 
them  were several which appeared  to be rep resen ta tives of new species, re lated  
m ost nearly  to  species of vdiich I had  no exam ples a t hand for com parison.

These specim ens were se t aside in the hope th a t  m ateria l w ould come to  hand 
from  o th er sources which would assist in the ir de term ination . The stu d y  of the 
enorm ous “ S ib o g a” collection, received soon a fte r  the  re tu rn  of th e  proof of the  
first half of th is  m onograph , enab led  me to solve p rac tica lly  all of th e  problem s 
p resen ted , though  u n fo rtu n a te ly  too la te  for the  insertion  of th e  species involved 
in th e ir  p roper places. T hey  are therefore included here in th e  form  of an 
appendix .

Seven specim ens, all very  sm all, resis ted  all a tte m p ts  a t  iden tifica tion . They 
rep resen t the  ten -arm ed  young of certa in  m u ltib rach ia ta  form s of qu ite  different 
appearance. In  order to m ake th is  re p o rt a com plete catalogue of all th e  speci­
m ens s tud ied  these are listed  a t th e  end of th is appendix .

GARI LLASTUR .M U LTIRADIA TA.

L o c a l i t i e s . — Southwest of flu mouths of the Irrawaddy R iver ; “  Investigator "  
Station  3S7 (15° 25' N. la t., TV 45' K. long.); 49-40 fathoms.— T hree specim ens.

Tico miles off Great ILe-W Toirrs is la n d .— On£ sm all specim en.
iSouthern portion of Malacca S tra it.— ( >nc specim en.
M alay Archipelago : lfio fathoms.— One specim en.
R e m a rk s .— One of th e  specim ens from S ta tion  3 s ;  has fifteen a rm s; one of 

the  five I lB r  series is 2 instead  of th e  usual 4 (34-1). One of th e  o ther specim ens 
has th irty -e ig h t arm s SO mm. long, and the th ird  has fo rty -tw o arm s 9 0  mm. 
long ; b o th  of these approach  in th e ir  general ch arac te r (1. sentosa.

The specim en from  G reat W est Torres Island has th irteen  arm s, and is under­
going adolescent au to tom y .

The exam ple from  th e  sou thern  portion  of .Malacca S tra it is typ ica l of tlie 
species ; i t  has tw en ty  arm s 75 m m . long; all ten 11 Mr series are p resen t, all being 
4 (3-|-4): th e  arm s and division series are typ ica lly  s to u t, and th e  b rachials are 
typ ica lly  short : the  distal edges of the  brachials are m ori“ s trong ly  everted  than  
usua l, finely spinous, and th e  d istal edges of the elem ents of th e  division series 
a re  sim ilarly  everted  and  spinous.

T he individual from 100 fa thom s in th e  M alay A rchipelago is most ex tra ­
o rd inarily  irregu lar. I t  has th irty -six  arm s about 70 mm. long ; th e  arm s are 
c o m parative ly  s to u t ; the  division series are  s to u t and are in close la tera l appo-
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s itio n ; like th e  arm  bases th ey  are more or less fla ttened  agains t each o th e r ;  the 
brach ials are  of th e  typ ica l short-d iscoidal ty p e , and  have strong ly  p roduced  
d ista l edges ; th e  d ista l edges of th e  ossicles of th e  d iv ision  series are also s ligh tly  
p roduced , an d  are finely spinous.

The d e ta ils  of the  arm  division are as follow s: —
R ay 1 : Two IIB r  2 series ; th a t  to  the le ft (view ed dorsally ) bears o u t­

w ardly  (on th e  left) a  I I lB r  2 series an d  inw ard ly  (to  th e  righ t) an  und iv ided  arm  , 
bo th  of th e  u n d iv id ed  arm s arising  from th e  I I IB r  series hav e  the first syzygy 
betw een th e  second and  th ird  b rach ia ls, b u t th e  (in ternal) und iv ided  arm  arising 
from  th e  I IB r  series has th e  first syzygy betw een  th e  th ird  an d  fo u rth  b rach ia ls ; 
the  1 IB r series to  the  r ig h t bears inw ardly  (tow ard  th e  left) an  und iv id ed  arm  in 
w hich th e  firs t syzygy is betw een the  th ird  and  fou rth  brach ials, and  ou tw ard ly  
(tow ard  th e  rig h t)  a  I I IB r  5 ( I -(-5) series, th e  tw o derivatives from  w hich have  the  
first syzygy betw een th e  second an d  th ird  b rachials. The to ta l num b er of arm s 
on th is ra y  is six , arranged  in 2, 1, 1, 2 order.

R ay 2 : Two I IB r  2 series ; th a t  to  th e  le f t bears tw o und iv ided  arm s in
which th e  first syzygy is betw een th e  th ird  an d  fo u rth  brach ials ; th a t  to  the  
r ig h t bears inw ard ly  (to th e  left) a I I I B r  4 (3-)-4) series, b o th  derivatives from  
w hich h av e  th e  firs t syzygy betw een th e  second and  th ird  b rach ials, a n d  ou tw ard ly  
(to th e  righ t) an  und iv ided  arm  in  w hich th e  first syzygy is betw een th e  th ird  and  
fou rth  brachials. The to ta l num ber of arm s on th is  ray  is five, a rranged  in 
1, 1, 2, I order.

R a y  3 : Two I IB r  2 series : th a t  to  th e  left bears ex tern a lly  (to th e  left) an
undivided  arm  in w hich th e  first syzygy is betw een th e  second and  th ird  b rach ia ls , 
an d  in te rn a lly  (to  th e  righ t) tw o I I IB r  series, all four derivatives from  w hich 
have  th e  firs t syzygy betw een th e  second and  th ird  b rach ia ls ; th e  I IB r  series to  
th e  r ig h t bears tw o undivided arm s in w hich th e  first syzygy is betw een th e  
second and  th ird  b rachials. The to ta l num ber of arm s on th is ra y  is seven, 
a rranged  in 1, 4, 1, 1 order.

R ay 4: I IB r  series to  righ t 4 (3-)-4) ; I IB r  series to  left 2; th e  I IB r  4 (3-J- 4)
series b ears tw o I I IB r  3 (2 + 3 )  series ; in  th e  four derivatives from  these th e  first 
syzygy is betw een th e  second an d  th ird  b rach ials in  all eases excep t on th e  inn er­
m ost (fu rth est to  righ t) a im  where i t  is betw een the  fifteenth an d  six tee n th  b ra ­
ch ia ls ; the  I IB r  2 series bears tw o I I IB r  2 series: of these th e  inner (to th e  left) 
bears tw o IV B r 3 (2 +  3) series; the ou ter (to the right) bears inw ardly  (to  the 
left) a  IV B r 3 (2 + 3 )  series and  ou tw ard ly  an undivided a rm : in all the  d e riv a ­
tives from  th is I IB r  2 series th e  first syzygy is betw een the  second and th ird  b ra ­
chials. The to ta l num ber of arm s on  th is ray  is eleven, a rranged  in  2, 2, 4, 3 
order.

R ay 5: Two I IB r  2 series; th a t  to  the  left bears ex ternally  (to the left) an
undivided  a rm , an d  in ternally  (to th e  right) a I IIB r  3 (2 +  3) series; th a t  to  th e  
r ig h t bears in te rn a lly  (to the  left) an  undivided arm  an d  ex ternally  (to the  righ t) a 
I I IB r  2 series which bears in ternally  (to  the left) a  IVBr 4 (3 + 4 )  series and
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ex te rn a lly  an undivided a rm ; all th e  first svzygies in the  a rm s of th is r a y a r e  
betw een  tlie  second and  th ird  brachials. The to ta l num ber of arm s on th is ray  is 
seven , arran g ed  in 1 ,2 ,  1 ,3  order.

On the arms where the first syzygy is between the second and third brachials 
the first brachials always bear pinnules ; but on the arms where the first syzygy  
is between the third and fourth brachials the first pinnule is on the second bra­
chial.

In  th is  specim en all b u t one of th e  11 Hr series are 2, while of th e  ten  I I IB r  
series p resen t five are 2, th ree  are  3 (2 + 3 ) , one is 4 (3 +  4), and  one 5 ( 4 + 5 ) ;  
th e  six IV B r series are all 3 (2 + 3 ). In the th irty -six  arm s th e  first syzygy is 
betw een th e  second and th ird  brach ials in tw enty-n ine, betw een th e  th ird  and 
fo u rth  in six , and betw een th e  fifteen th  and six teen th  in one.

This specimen exhibits an unusual am ount of veversional characters ; the 
division series of 2 are the division series o f Comatella, representing the so-called 
compound type of arm division, and are not the prim itive division series of two 
ossicles as are found for instance in the genus Dichrometra. A large part of this 
specimen therefore would be unhesitatingly referred to some species of Comatella 
were it  studied w ithout regard to the remaining portions. The division series of 
4 (3 + 4 )  is of the type characteristic of the subfamily Comasterinæ, and in 
particular of the genus C om anthus; it  is the sim plest type of arm division found 
in the whole family. The division series of 5 (4 + 5 )  is a variant of no particular 
significance. The syzygies between the second and third brachials are those of 
the genus Capillaster, and are normal for that genus on ly; those between the 
third and fourth brachials are normal for the species of the subfam ily Comasterinæ 
only when occurring on the inner arms, but when found on the outer arms are 
normal both for the species of Comasterinæ and for the species of Comatella ; the 
syzygy between the fifteenth and sixteenth brachials is a variant.

Analyzed on the basis of the characters furnished by the division series and 
the arms, we find this specimen to represent the genus Capillaster, the genus 
Comatella and the subfamily Comasterinæ in the following proportions:—

Arm Division. Arms. Total.
Capillaster 3S% V5% 56’5%
Comatella 54 0 30-0
Com asterinæ 6 17 11-5
(V arian t) (-> (2) (2-0)

100 mu 100 u

Now the  curious arm  division of the species of the genus ( 'apillaster beyond
th e  1 IB r series is in rea lity  exactly  th e  sam e as th a t  of the  species of th e  subfam ily 
C om asterinæ  (and of all the  endocyclic fam ilies in which the I I IB r  series are 
4 (3 + 4 )  excep t th a t th e  first com ponent of the  in terpo la ted  Z p a ir  (the ossicle 
corresponding to  the first p rim itive brachial) is om itted  in all th e  division series
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and in the free undivided arms. This condition was reached through compound 
division of the type characteristic of the species of the genus Comatella, which 
in its arm structure is essentially intermediate between the species of the sub­
family Comasterinro and those of the genus Capillaster.

The 3(1% of th e  characters of the genus Comatella found in th is specimen 
therefore represen t a reversion from  the  norm al Capillaster ty p e  of arm  s tru c tu re  
to  the Comatella ty p e , th rough which the genus Capillaster passed.

The Comatella type of arm structure was derived from the primitive arm 
structure as seen in the subfamily Comasterinæ; therefore the llv>%  of the  
comasterine type of arm structure represents a reversion through the Comatella 
type to the m ost primitive type found in the family Comasteridae.

The 2%  of v a rian t in the  s tru c tu re  of the  specim en in d ica tes the sem i-patho ­
logical condition  which induced th e  reversion to  the sim pler types of struc tu re .

In  every  species the g rea test variation  occurs on the borders of its h a b ita t, 
e ith e r geographical or ba thym etrica l. Ind iv iduals from  the  cen tre  of d istribu tion  
possess a sm all coefficient of individual d iversity , th is increasing ou tw ard ly  un til 
the  lim its of th e  range are reached, where it  becomes very large. As th is v a ria ­
tion  is induced by unfavourab le  env ironm ent, i t  is more or less pathological in its 
m an ifesta tions, and alw ays shows, when analyzed , retrogressive and  m ore or less 
pathological features (cf. Am erican N a tu ra lis t, vol. 4 5 , 1911, pp . 372-374: 
A m erican Jo u rn a l of Science, vol. 32, 1911, pp. 127-132). M any specim ens of 
Capillaster multiradiata  from  Ja p a n  or from  th e  Caroline Islands are  ex trao rd inarily  
variab le , in exactly  the sam e w ay as the  specim en under consideration  is variab le  ; 
these occur on th e  borders of th e  geographical range of the  species. This speci­
m en was dredged a t  1 (10 fathom s, a  m ost unusual dep th , and  its  ab e rran t featu res, 
judged on th e  basis of w h at we know in regard  to  o ther form s, would seem to  
ind icate  th a t  th is  is ab o u t th e  ex trem e b a thym etrica l lim it a t which th is form is 
able to  m ain ta in  itself.

There is in the British M useum a curious exam ple of th is species, unfor­
tu n a te ly  w ith o u t a record of the  locality  a t  which it was obtained . I t  has 
seventeen arm s abou t 40 mm. long ; three of the  I IB r  series are 2, the  o ther two 
being 4 (3 + 4 )  ; each of the  la t te r  bears a I I IB r  3 (2 + 3 )  series ; th e  I IB r  2 series 
m ay be im m ediately  followed b y  a syzygial pa ir (the norm al th ird  and  fou rth  
brachials) or they  m ay give rise to  undivided arm s in which th e  first syzygy is 
betw een the second and  th ird  brachials. H alf of th is specimen would certa in ly  be 
identified as Capillaster m ultiradiata , while the  o ther half would ju st as certa in ly  
be determ ined as Comatella maculata.

COMISSIA CHADW ICKI, sp. nov.

Actinometra parvicirra 1904. C h a d w i c k , R ep o rt Ceylon Pearl O yster Fisheries, 
P a r t  2, S upplem entary  R eport xi, p. 15S (part), p i., figs. 13, 14.

D e s c r i p t i o n .— Centrodorsal thin-discoidal with a large flat dorsal pole
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3-5 m m . in d iam eter sligh tly  excavated  in the  ce n tre ; c irrus sockets arranged in 
a single irregu lar m arginal row.

Cirri X X IV , 12-14, 10 mm. long; the fourth and fifth cirrus segments are 
the longest, two to two and one half times as long as broad proximallv ; the 
sixth and following segments hear minute subterminal dorsal spines.

The radiais are eoncealed by the eentrodorsal ; the íBr series are very widely  
separated laterally.

T he ten  arm s a re  ab o u t fit) m m . long, and  resem ble those of Comissia h isp ida , 
b u t are a trifle m ore slender.

The term ina l eom bs on th e  lower pinnules ap p ear to have tw enty-six  or 
tw enty-eigh t tee th .

L o c a l i t y .— Off the northeast coast of Ceylon (S° 51' 30" N. l a t . , S l° 11' f>2" E .  

long .); 2S fathom s.— One speeimen.
R e m a r k s . — Chadw iek’s specim en was dredged south  of G alle, abou t 1 2  miles 

from land, in ab o u t 100 fa thom s; judging from  his figure th e  eirrus segm ents 
seem to  num ber 13.

This speeies is m ost closely re la ted  to  C. hispida  from  the  P h ilippine Islands, 
agreeing w ith th a t  form in the  shape and  p rop o rtio n a te  size of th e  eentrodorsal. 
I t  has , how ever, a g rea te r num ber of eirrus segm ents.

COMISSIA H A R TM EY ER I, sp. nov.

D e s c r i p t i o n .— C entrodorsal th in-diseoidal. the  dorsal pole fla t, abou t 1 mm. 
in d iam eter.

Cirri Y ll l-X IV  (usually ab o u t X ), 10-13 (usually 12 or 13), 4-5 mm. to 
fi mm . (usually  about. 5 mm .) long. The first segm ent is sho rt, th e  seeond ab o u t 
as long as b road , the  th ird  from tw o to  three tim es as long as its m edian d ia­
m ete r; the fou rth  segm ent is th e  longest, th ree and  one half to four tim es as long 
as th e  m edian d iam eter: the fifth is n o t quite  so long ; the  follow ing segm ents 
rap id ly  decrease in leng th , so th a t  the  n in th  and  following are  ab o u t as long as 
b road ; the fifth is a tran sitio n  segm ent ; th e  longer p roxim al segm ents are oval 
in cross section and  are strongly  “ diee-box sh a p e d ,'’ b u t th e  o u te r  sh o rt segm ents 
have s tra ig h t sides and  are  s tiong ly  com pressed la te ra lly , therefore appearing  
b ro ad  in la tera l view. The transition  and  following segm ents have  th e  distal 
dorsal edge everted , form ing a m inu te sharp  tubercle  in la te ra l view , a t first 
sub term inal b u t  beeom ing m edian on the  an tep en u ltim a te  : the  opposing spine 
is represen ted  by a m inute m edian  tubercle  only slightly  larger th a n  the  tuberele 
on the  preceding segm ent : the  term inal claw is slightly  longer th an  the  penu lti­
m ate segm ent, ra th e r  s to u t, and strong ly  curved, m ore so basally  th an  d istally .

The radiais are  even w ith the edge of th e  cen trodorsal in the m edian line, 
b u t ex tend  up in te rrad ia lly  and en tire ly  separa te  the  bases of th e  I B ^  ; the  IB r 
series are widely separa ted , th e ir sides m aking nearly  a r ig h t angle with th e  sides 
of the  ad jaeen t !B r series. The union of the  elem ents of th e  IB r series is very 
close, appearing alm ost like a  syzygy in external view.
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T he ten  slender arm s are  from  30 mm. to  39 mm . long ; th e  brachials. which 
are  p ro p o rtio n a te ly  long, have strong ly  produced and  overlapping spinous d ista l 
ends.

The m ou th  is m arginal and th e  anal tu b e  subcen tral ; the  anal area is 
com pletely  covered  w ith  sm all th in  calcareous p lates.

L o c a l i t y .— E ig  Tor, Gulf of Suez, Red Sen.— E ig h t specim ens, collected by 
D r. R obert H artm eyer.

COMATULA M IC R A STER .

L o c a l i t y .—Southwest of the mouths of the Irrawaddy R iver; “ Investigator” 
S ta tion  387 (15° 25' N . la t.,  93° 45' E . long.); 49-40 fathoms.— One specim en 
w ith  arm s ab o u t 45 m m . long ; tw o cirri rem ain on th e  cen trodorsal, which is 
m uch reduced.

COM ASTER PA RV U S.

L o c a l i t y .— A ndam an Islands.— One specim en w ith tw enty-eigh t arm s, the 
I I IB r  series being arranged  in  1, 2, 2, 1 o rd e r; one of th e  derivatives from  a 
IB r  ax illary  is undivided.

Two arm s from  a fully  grown specimen.
One ten -arm ed  young , w ith  arm s 23 m m . long.

E U D IO C R IN U S G R A C IL IS , sp. nov.

D e s c r i p t i o n .—C entrodorsal as in E. indivisus.
Cirri X , 15-16, 9 mm. long ; first segm ent ab o u t th ree tim es as b road  as long, 

second ab o u t tw ice as b road  as long, th ird  ab o u t as long as the  d iam eter of the  
expanded  d ista l en d ; fou rth  and  fifth segm ents ab o u t tw ice as long as th e ir  
proxim al d iam ete r, th e  fifth slightly  longer th an  the fou rth  ; th e  following seg­
m en ts are  a b o u t as long as th e ir distal d iam ete r; th e  cirri ta p e r  g radually  to 
the  fifth segm ent, which is a  w ell-m arked tran sitio n  segm ent, and are  m ore 
delicate  from  th a t  po in t onw ard ; the  longer earlier segm ents are  strong ly  con­
s tr ic ted  cen tra lly  w ith  p rom inen t flaring d ista l end s; beyond the  fifth the  ven tra l 
profile of th e  segm ents becomes stra ig h t, b u t th e  d ista l dorsal edge is produced 
so th a i th e  dorsal profile of the  cirrus as a  whole is strongly se rra te ; th e  a n te ­
pen u ltim a te  segm ent is slightly  longe]1 th a n  broad , w ithou t any  production  of 
the d is ta l dorsal edge ; th e  pen u ltim ate  segm ent is wedge-shaped, ab o u t as long 
as th e  g re a te r  (ven tral) length  ; th e  opposing spine is prom inent arising from  
th e  en tire  dorsal surface of th e  p enu ltim ate  segm ent, th e  apex  term in a l, the  spine 
being equal in height to  ab o u t one half of th e  d istal d iam eter of the  segm ent : 
th e  term in a l claw is ab o u t as long as th e  penu ltim ate  segm ent, ra th e r  s to u t , 
strongly  curved  proxim ally b u t  becom ing more slender and s tra ig h te r d istally .

T he arm s are essentially like those of E . indivisus , and  m easure 55 m m . in 
length .
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P c is 3 5  mm. long w ith nine or ten  segm ents ; i t  is sm all and  w eak, rounded, 
p rism atic , and tapers evenly  from  th e  base to  the  t ip :  th e  segm ents, a t  first 
sh o r t, becom e ab o u t as long as broad on th e  th ird  and  tw ice as long as b road , or 
even  longer, term inally . P, is 4-5 m m . long w ith nine or ten  segm ents, resem ­
bling P(j b u t p roportionate ly  larger an d  sto u te r. P„ is 7 mm . long, m uch larger 
and s to u te r  th an  th e  preceding or succeeding p innules, w ith  ten  segm ents of 
which the  first is sligh tly  over tw ice as b road as long, the  second is ab o u t half 
again  as broad as long, and  th e  th ird  is half again  as long as b road  ; th e  follow­
ing gradually  increase in  length  and  becom e ab o u t th ree  tim es as long as b road  
d is ta lly ; the  p innu le is m uch m ore slender th a n  th e  corresponding p innu le in th e  
o th er species of th e  genus ; the  second and following segm ents have  ra th e r  strong ly  
p roduced d istal edges which are arm ed  w ith fine spines. P 2 is sim ilar b u t sligh tly  
longer and larger ; P s is 5 m m , long, slender, w ith  tw elve segm ents, in general 
resem bling th e  preceding p innules ; P t is 3 m ín. long w ith nine or ten  segm ents, 
which a fte r the  th ird  become m uch elongated , sm all and  weak. The distal 
pinnules are very  slender, 6 mm. long.

T he colour in  sp irits  is a uniform  dark  p u rp le , th e  c irri beyond  the  tran sitio n  
segm ent being nearly  w hite.

Lo c a l it y .— Southwest of the mouths of the Irrawaddy R iver ; ‘ ‘ f  nvesliyator ” 
Station  3S7 (15° 25' X . la t . ,  03° 45' E. long.); 49-40 fathoms.— Two specim ens.

R e m a r k s .—A second specim en from  th e  ty p e  locality  has th e  cirri X I I I ,
10-18 (usually 18), 10 m ín. to  12 m m . long ; th e  six th  is a  tra n s itio n  segm ent; P 0 
is 4 m m . long w ith  ten  segm ents; P„ is 9 mm . long w ith  eleven segm en ts; P 4 is G‘5 
mm. long w ith  fourteen segm ents.

The slenderness and  p roportionate  g rea t length  of P„ and P ,, w hich have very 
long segm ents d is ta lly , distinguishes th is species from  all th e  prev iously  described 
species of th e  genus.

A M PH IM ETR A  P H IL I B E R T I.

L o c a l i t y . — A n d a m a n  I s l a n d s .  —U ne sm all sp ec im en .

A M PH IM ETR A  M U LLER I.

L o c a l it y .— l'é , B u rm a .—Two specim ens.
R e m a r k s .—These are typical specim ens, and resemble the  type  (in th e  

Copenhagen M useum), which was collected in the  L ast Ind ies.”  The synar- 
th ria l tubercles are sm all, b u t very  prom inent. The arm s are loo  mm, long.

C R A SPEIX 1M ETR A A X (!EPS.

L o c a l i t y . — A ndam an Islands. —Une im m atu re  specim en w ith fourteen  arm s 
about 100 mm. long.
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HETEROMETRA R EY N A U D II.

L o c a l i t y . — Northeastern Ceylon ; Entrance to Palle Stra its, P o in t Pedro 
bearing S S E ., distant about three miles ; 6 — 8 fathom s; sandy bottom.— Ten speci­
mens. One of these lias fourteen arm s, four I IB r  series being p resen t, all I  
(3 + 1 )  ; one has sixteen arm s, five of the  six I IB r  series being 4 (3 +  4) and  one 2; 
two have tw en ty  arm s, eight of the  ten I IB r  series being 4 (3 +  4) and two 2 ; one 
has tw en ty  a rm s, seven of the  ten  I IB r  series being 4 (3 + 4 )  and  th ree  2 ;  one 
has twent}r-one arm s, all the  I IB r  series being 4 (3 +  4), and all th e  I I IB r  series, 
which are in ternally  developed, 2 ; th e  rem aining four are badly broken.

H E TE R O M ET R A  PU LC H R A , sp. nov.

D e s c r ip t io n .—Centrodorsal low -hem ispherical, th e  dorsal pole slightly  
convex, finely p itte d . 3 5  m m . in d iam eter ; th e  cirrus sockets are arranged in two 
irregular rows.

Cirri X X , 32-39 (usually nearer th e  la tte r ) , 25 m m . long ; th e  longest cirrus 
segm ents are slightly  longer th an  broad ; th e  sho rt d istal segm ents are b u t little  
broader than  long ; ra th e r  sm all, though sharp  and prom inen t, dorsal spines are 
developed from  th e  tw entie th  segm ent onw ard.

The radiais -are ju s t visible beyond the edge of the centrodorsal ; the  IB r, 
are very  sh o rt, band-like, abou t six tim es as broad as long ; IB r, nearly  th ree 
tim es as broad as long, th e  la tera l edges slightly  more th an  half as long as those 
of th e  IB r , ; th e  division series are well rounded dorsally , in la tera l apposition  
and laterally  flattened as far as P D, w ith th e  sides slightly  produced ou tw ard  ; 
the  ossicles of the  I IB r  and  I I IB r  series are in teriorly  in la teral apposition  
through slightly  produced edges. E ight I IB r  series are p resen t, six of which are 
4 (3 + 4 )  and  two of which are 2.; there are  six I I IB r  series, all 2, and  all de­
veloped in ternally  excep t one, w hich is developed ex ternally  by th e  side of an 
in ternal series.

T here are tw enty-four arm s (in the type) ab o u t 85 m m . long, perfectly  
sm ooth , and  well rounded dorsally.

P D is G m m . long w ith tw enty-tw o sho rt segm ents, none of which are longer 
than  broad ; th e  seeoud-fifth segm ents are strongly  earinate  dorsally , and 
from the  six th  segm ent onw ard the pinnule is ra th e r  strongly prism atic. P , is 
12 mm. long w ith tw enty-seven segm ents, all of which are  sho rt, the distal being 
scarcely twice as long as broad ; the second-sixth arc strongly  earinate , and the 
p innule is prism atic from the  seventh onw ard. P, is 13 mm. long w ith tw enty- 
five segm ents, resem bling P, b u t w ith more elongate segm ents distally  ; the 
second-sixth segm ents are  earinate. P is the largest and  longest pinnule, 14 mm. 
long, slightly stou ter th roughout th an  P ,, with tw enty-tw o segm ents, of whieh 
the  second-seventh are earinate  ; a  supplem entary  earination  extends along the  
pinnule from  the  six th  segm ent to  the  tip. P4 is 9 mín. long with eighteen seg­
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m ents ; P 6 is 6  mm. long. The carination of the earlier segments is very strong 
on P P 6-7, but nearly or quite obsolete from that point onward.

The colour is flesh-colour, purple at the articulations ; the cirri are yellow.
L o c a l it y .— Southwest of the mouths of the Irrawaddy R iver; “ Investigator ”  

Station  387 (15° 25' N  la t.,  93° 45' E . long.); 49— 40 fathoms.—One specim en.
R e m a r k s .— This new species, while in general habitus perhaps m ost nearly 

resembling H . sav ign ii, differs markedly from that form in the strong carination 
of the earlier segments of the lower pinnules, and in the smaller dorsal spines 
on the cirri, which begin much further from the centrodorsal.

It differs from I I. compta in its more slender cirri which have more prom­
inent spines, beginning further out, and in the comparatively large size of P....

From II. bengalensis it differs in its longer and more slender cirri which 
have longer segments, not developing spines until much further from the 
centrodorsal. The number of cirrus segments is somewhat greater than in any 
of these species.

From I I. brockii it differs in the smoothness of the lower pinnules, and 
from I I . singularis it may readily be distinguished by the large size of P s as well 
as by the greater number of cirrus segments.

H E T E R  OME T R A B EN G A LEN S IS.

L o c a l it ie s .— Oß Go pai ¡ m e ; 25—-28 fathoms.— Five specim ens.
Off Go pai pure ; 30— 38 fathoms.—Ten specimens.
Í In d ia .— Two specim ens.
R e m a r k s . — Of th e  five specim ens dredged in 25— 28 fathom s off G opalporc 

one has fourteen  arm s SO nun. long: one of the four l iB r  scries is 2, the o ther 
three being 4 ( 3 + 4 ) ;  the cirri have 34-41 segm ents: the  colour is w hite , the  
articu la tio n s banded with p u r]»le; the cirri are w hite , the  d ista l p a r t purple 
dorsally . T hree of the  specim ens have each seventeen arm s SO nun. long, 
seven l lB r  series being present in all cases: one has all the I IB r  series 4 (34 -4 ): 
th e  cirri have 31 segm ents; the colour is w hite with a row of sm all brown spots, 
in pairs, on the  sides of the proxima] th ird  of the  a rm s; ano ther has one of the 
U B r series 2, six being 4 ( 3 + 4 ) ;  th e  cirri have 30—33 segm ents and are 20 nini, 
to  25 m m . long; the  colour is w hite, w ith occasional blotches of brow n ou the 
a rm s; th e  th ird  has two of the  l l l l r  series 2, five being 4 ( 3 + 4 ) ;  th e  colour 
is w hite, th e  cirri and well separa ted  regular narrow  bands on the  arm s being 
purple. The fifth specim en has nineteen arm s so mm . long; one of the IIB r 
series is ab sen t; the  cirri are XVI11, 28— 32, 20 mm. long; the  dorsal pole of th e  
centrodorsal is fiat. 3 miii. in d iam eter; the colour is w hite, th e  cirri, narrow  
bands on the arm s, and a series of sm all regular spots on the  proxim al th ird  of 
the arm s, brown.

Of th e  ten  exam ples dredged in 30— 38 fathom s off Gopalporc tw o have 
seventeen arm s, th ree  have eighteen arm s, three have tw en ty  arm s, and two
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have tw enty-one arm s. Of the  seventeen arm ed specim ens one has th e  arm s 75 mm. 
long; all seven of the  I IB r  series are  4 (3-(-4) ; the cirri are  IS mm. long and 
have 20-28 segm ents; the colour is w hite ; the o ther lias the  arm s 85 mm. long ; 
th e  calyx and  arm  bases are w hite, the arm s being ligh t yellow brow n. Of 
th e  eighteen arm ed specim ens one has th e  arm s abou t 75 mm. long ; all the 
I IB r  series are  4 (3 - |-4 ) ; one I I I B r  2 series is developed in te rn a lly  on one of 
the ra y s ; th e  cirri have  32-36 segm ents and  are 23 mm . long ; th e  colour is 
ligh t yellow b ro w n ; an o th er has the  arm s 90 mm. long ; th e  cirri are  23 m m . 
long and are  com posed of 30 segm ents ; th e  colour is w hite ; the  th ird  has 
the arm s 110 mm . long ; one of the I IB r  series is 2, the  rem aining seven being 
4 (3 4 -4 ) ;  both of the  m issing I IB r  series are ab sen t from  the sam e r a y ;  the  
eirri have 30-33 segm ents and are  23 m m . long. One of the  tw en ty  arm ed  
specim ens has the  arm s 70 mm . long ; in colour it is w h ite , becom ing yellow 
brown on th e  arm s ; the pinnules are purple ; an o th er has the  arm s S5 m m . 
long ; all of th e  I IB r  series are present, and all are 4 ( 3 + 4 ) ;  the  cirri are 
20 m m . long, and  are com posed of 25-27 segm en ts; th e  colour is w hite , the 
proxim al p a r t  of the  arm s la te ra lly  spo tted  and the  rem ainder of th e  arm s 
narrow ly banded w ith purp le  ; the  eirri are brow n ; the  th ird  has th e  arm s 115 mm. 
long; all ten  of th e  I IB r series are p resen t, and all are 4 ( 3 + 4 ) ;  the  eirri 
are  X IV , 33-34, 25 mm . long; th e  eolonr is w hite , w ith  fa in t purp lish  blotches 
on the arm s ; th e  cirri are purple. One of the tw enty-one arm ed  specim ens has 
the arm s 75 m m . lo n g ; all of the I IB r  series are p resen t, all 4 ( 3 + 4 ) ;  the  single 
I I lB r  series is 2, developed in te rn a lly : the  eolour is w hite, the  cirri deep p u rp le ; 
the  o th er tw enty-one-arm ed speeim en has th e  arm s 80 m m . long ; all of th e  IIB r 
series are p resen t, an d  all are  4 (3 +  4) ; th e  single 1 1 1  Br series, which is developed 
in tern a lly , is 2 ; in eolour th e  ealyx  and  arm  bases are  w hite , the  arm s yellow  
brow n, and eirri purp le .

B oth  the  specim ens from  “ (?) In d ia ” are sm all, the larger having  tw elve 
arm s 25 mm. long.

D IC H R O M ETR A  C IL IA T A , sp. nov.

D e s c r ip t io n .—Centrodorsal m oderate , the dorsal pole eoncave, 2 m m . 
in d iam eter.

Cirri X X V II, 29 - 3 5  (usually  ab o u t 33), 30 mm. long ; small b u t p rom inent 
dorsal spines are developed from the  ten th  to  th irteen th  segm ents onw ard.

T h irty -fou r to  forty-tw o arm s I lo  mm to  120 mm. long ; th e  division series 
and  arm s resem ble those of D. flagellata, b u t are more sm ooth , and  have no 
trace  of sy n a rth ria l tubereles.

P, is 11*5 mm. long, very slender, w ith  tw enty-nine segm ents, of whieh 
the  sceond and  th ird  are ab o u t as long as broad , the  fourth  tapers som ew hat 
d ista lly , and the  fifth and  following are half again  as long as broad , soon be­
com ing tw iee as long as b road and  th ree tim es as long as broad d istally . P¿ is
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17 m m . long, no sto u te r th an  P, basallv  b u t tapering  m ore g radually , very  
slender, sligh tly  stiffened, w ith th irty -fo u r segm ents, of w hich the  th ird  is 
ab o u t as long as b road, the fifth is half again as long as broad, the  ten th  tw ice as 
long as b road, and the  term inal th ree  tim es as long as b road . I’ is 18'5 m m . long 
with th irty -one segm ents, resem bling P, bu t ju s t p e rcep tib ly  sto u te r. P+ is
l l -5 m m . long w ith tw enty-one segm ents, as sto u t basallv  as P, b u t tapering  
more evenly. P. is 4>-5 mm . long w ith six teen  segm ents. P„ is 5 m m . long 
w ith tw elve segm ents. P., is 4 5 m m . long w ith  tw elve segm ents, n o t stiffened 
like the  preceding pinnules ; the following p innules are sim ilar ; the  d istal pin­
nules are 7 mm. long w ith eighteen segm ents.

The rays and  division series are  m oderately  separa ted .

In eolour the dorsal pole of the  centrodorsal and  the  division series and 
arm  bases as far as the th ird  brachial are ligh t g reyish , th ick ly  sprinkled  w ith 
m inute spo ts of w h ite ; the  first syzygial pairs and th e  a d ja c e n t portions of the 
second and fifth brach ials are blackish brow n ; th e  rem ainder of the  arm s is 
w hite, w ith narrow  black bands a t in tervals of abou t 5 nun. ; th e  en tire  ven tral 
perisom e is olive green w ith num erous sm all w hite sp o ts ; th e  eirri are w hite.

L o c a l i t y .— Off Gopalpore ; 30— 38 fathoms.— Five specim ens.

R e m a r k s .— The five specim ens have th irty -fo u r, th irtv -six  , th irty -n in e , forty  
and forty-tw o arm s.

This species appears to be m ost nearly  re la ted  to  D. flagellata, from  which 
it  m ay be easily d istinguished by th e  m uch longer and  m uch more slender 
prox im al p innules, which are com posed of very  m uch longer segm ents, the 
sm all size of P +, w hich is as small as P, instead  of being as large as P , or P  , and 
by the  en tire  absence of the rugose appearance so c h a rac te ris tic  of D. flagellata.

DICHROMETRA PROTECTUS.

L o c a l i t i e s . —Cinque Island , A ndam ans.— One specim en.

“  Investigator "  Station  01; 28 fathoms.— One specim en.

Northeastern Ceylon ; Entrance to P a li  Stra its, Point Pedro hearing S S E .,  
distant ahovt 3 miles', 6— <8 fa thom s; sandy bottom.—F our specim ens.

R e m a r k s .—All th e  specim ens recorded above are sm all and  im m atu re ; th a t 
from  Cinque Island has fifteen a rm s; the  colour in life is recorded as having 
been in th e  “ centre  w hitish , ou ter half of arm s deep orange brow n.” The 
exam ple from  S ta tion  91 has twelve arm s 35 mm. long. Of the  four specim ens 
from P alk  S tra its  one has nineteen arm s abou t 54) m m . long, with eirri 15 m m . 
long; one has tw enty-one arm s ab o u t 45 mm . long, and eirri X I I ,  15 mm. 
long ; ano ther has tw enty-six  arm s, two of which spring  d irectly  from  IB r 
ax illaries; all the ex tra  axillaries are e x te rn a l: th e  fou rth  has tw e n ty  nine a rm s; 
1111’»r series are developed ex ternally  on all b u t one of th e  11 Br series ; th e  arm s 
m easure 45 mm. and  th e  cirri 12 mm. in length .
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CENOMETRA HERDM ANI.

L o c a l i t y . — Off Gopalpore; 25— 28 fathoms.— Two specim ens.
R e m a r k s .—The two specimens have twenty-eight and twenty-nine arms, 

about 1 0 0  mm. long. The three specimens in the type series have twenty-three, 
twenty-four and twenty-five arms, and the specimen recorded from the Ganjam 
coast has twenty-four.

COLOBOMETRA DISCOLOR.

L o c a l i t y . — Southwest of the mouths of the Irrawaddy River ; “ Investigator "  
Station  387 (15° 25' N. la t.,  93° 45' E . long.); 49— 40 fathom s.— One specim en.

R e m a r k s .—This is a large exam ple w ith the  arm s 110 m m . and  the cirri 
22 m m . long. I t  differs from  th e  o ther specim ens a t  hand  in having  P 2 an d  P . , 
though enlarged and  stiffened, recurved instead  of being stra ig h ten ed  as usual.

The cirri a re  X V II, 34; one of them  has a regenerating  tip .
P t is 6 m m . long, w eak and  delicate , w ith  sixteen segm en ts; P 2 is 10 m m . 

to  12 mm. long, stiff, b u t  recum ben t, w ith sixteen segm ents; P 3 is 9-5 mm. 
to  11*5 m m . long, sim ilar to  P 2, w ith  seventeen segm ents; P + is 10 m m . long 
w ith sixteen segm ents which are slightly  shorter th an  those of the  preceding  
p innu les; the p innule is sligh tly  less stiff th a n  those p receding; P 6 is 8 m m . 
long w ith  fifteen segm ents, and  is less stiff th an  P +; P 8 is 8 m m . long w ith  
fourteen  segm ents, slightly  w eaker th an  the  preceding p innu le ; P 7 an d  the 
follow ing p innules have slightly  broader segm ents ; th e  d istal p innules are  
slender, 1P5 mm . long.

PROMETRA, subgen. nov.

G e n o t y p e .—Colobometra chadwicki A . H. Clark, 1911.
D i a g n o s i s .— Sim ilar to  Colobometra as restric ted  (including th e  species 

perspinosa, diadema, vepretum, suavis and  discolor); b u t the  cirri are sho rt w ith  
less th an  tw enty-five segm ents, all of which are subequal and all, or a t  least th e  
ou te r, ab o u t as long as broad.

R a n g e .— Red Sea to southern Japan.
D e p t h .— 10— 55  fa th o m s .

COLOBOMETRA (PROMETRA) BR E VIC IRRA, sp. nov.

D e s c r i p t i o n . —C entrodorsal broad and flat as in C. (P.) chadw icki, the 
cirri arranged  in a single m arginal row.

Cirri X IV , 21— 23 (usually the latter), S mm. long; the majority of the 
cirrus segments are about twice as broad as long, but in the outer half of the 
cirri the segments very slowly increase in length so that the antepenultim ate is 
nearly or quite as long as broad. The earlier segments have thickened distal 
edges: on the fifth this production of the distal edge begins to divide, the lateral 
portions becoming swollen and a notch developing in the crest; on the ninth
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th is in te rru p ted  transverse  ridge has resolved itself in to  tw o very  sm all and  very  
sharp  tubercles s itu a ted  side b y  side, which on th e  fifth segm ent preceding the  
pen u ltim a te  them selves give place to  single m edian dorsal spines ; a t  all po in ts 
these dorsal processes are p rac tica lly  m ed ian ; th ey  are exceedingly m inu te , 
a n d  very  sharp .

T he rad iais p ro jec t very  sligh tly  beyond  th e  edge of th e  cen trodorsal : 
th e ir d istal angles are  slightly  se para ted  so th a t  the  bases of ad jacen t I B r , are 
n o t in co n tac t ; th e  IB T j a re  sh o rt, oblong, nearly  four tim es as b road  as long, 
w ith a low, though d is tin c t, b road rounded  m edian c a r in a tio n ; th e  I B r 2 are 
b road ly  p en tag o n a l, ha lf again  as b road  as long, th e  la te ra l edges as long as 
those of th e  I B r , and  m aking  w ith  them  a b road ly  ob tuse  angle ; in the ir  
proxim al tw o-th irds th ey  b ear a b road rounded m edian ca rin a tio n  sim ilar to  
th a t  on th e  iB r j .

The ten  arm s are ab o u t 35 inm . long, th e ir s tru c tu re  resem bling th a t  of th e  
arm s of C. (P.) chadwicki', th e  proxim al oblong brach ials have a  slight trace of a 
rounded m edian carination .

P , 4*5 m m . long w ith th irte e n  segm ents, evenly tapering  to  a delicate tip , 
som ew hat stiffened, rounded  p rism a tic ; th e  first tw o segm ents are sh o rt, th e  
th ird  is slightly  longer th an  b ro ad , th e  fou rth  half again  as long as b ro ad , 
th e  following slowly increasing in leng th  so th a t  th e  d ista l are a b o u t tw ice 
as long as b road ; beginning on the  th ird  very sm all b u t  very  sharp  spines are 
developed on th e  d ista l ven tra l angles and  in th e  m iddorsal p a r t  of th e  distal 
edge of each segm en t; P 4 is C m m . long w ith  tw elve or th irtee n  segm ents, 
resem bling P , b u t  larger, s to u te r  and  stiffer w ith  sligh tly  longer spines a t  the 
d istal edges of the  segm en ts; P 3 is 3 mm . long, m ore slender th an  P t though 
essentially  sim ilar to  i t  b u t  w ith o u t th e  spines on th e  d ista l edges of the  
seg m en ts; i t  is sligh tly  stiffened ; P + an d  th e  follow ing p innules are  sligh tly  
sh o rte r th a n  P g, an d  ap p a ren tly  are no t stiffened, a t  least d is ta lly ; th e  d istal 
p innules are slender, 5 m m . long, w ith  fifteen m uch elongated  segm ents.

L o c a l it y .— (?) In d ia .— One specim en.
R e m a r k s .—This new species is m ost nearly  re lated  to  C. (P.) chadw icki, 

w ith  w hich i t  agrees in the re la tive  p roportions of its lower p innu les, though 
these are  as a whole m uch sho rter. I t  is a  sm aller form  th a n  chadwicki 
w ith p ropo rtio n a te ly  sho rter cirri which are com posed of m uch sho rter segm ents. 
P, is m uch less elongate th an  the  sam e pinnule in chadwicki, an d  is m ore 
slender w ith  fewer segm ents, which do n o t become so elongate d ista lly . 
In C. (P.) brevicirra th e  cirri, though sh o r t, are one-th ird  again  as long as P 2, 
while in C. (P.) chadwicki P 2 and  th e  cirri are about of th e  sam e length.

The o n ly o th e r  species w ith which th is needs com parison is C. (P.) owstoni of 
■Japan {Oligometra japonica- A . I ! . C lark, Proc. U. S. N at. M us., vol. 3 4 , p. 30X; 
no t Antedon japonica H artlau b , IS90), which also has sh o rt cirri resem bling 
those of Oligometra serripinna. In  owstoni, how ever, th e  first th ree  pinnules 
a re  all app rox im ate ly  equal in length and  sim ilar, though P, is a trifle more
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slender th an  th e  o thers, and all the  cirrus segm ents beyond the second are 
ab o u t as long as broad.

I t  is only w ithin a  very  few m onths th a t  these little  species which com pose 
the  subgenus Prometra  have been recognized a t  all. I t  was in 1908 th a t  th e  first 
tw o know n species were recorded, bo th  m isidentified, and  bo th  referred  to  previ­
ously described species of Oligometra. Chadwick listed  Oligometra serripinna  from  
Suez B ay in 10 fathom s, and  I  recorded a  supposed second specim en of Oligometra 
japonica  from Sagam i B ay in 55 fathom s. I  received in exchange a specim en of 
Mr. Chadw ick’s Oligometra serripinna  from  Suez, and  im m ediately  recognized i t  
as a  new species of Colobometra, describing i t  as such. L a te r  I com pared m y sup­
posed specim en of Oligometra japonica  w ith  H a rtla u b ’s ty p e  (in the Berlin 
Museum) an d  for the  first tim e noticed th e  absence of Pa in m y exam ple. The 
ty p e  of C. (P .) brevicirra I  for a  long tim e th o u g h t was an a b e rran t indiv idual of 
Oligometra serripinna  ; i t  d id  no t qu ite  agree w ith  any  of th e  o ther specim ens 
a t  h a n d , and  was therefore p u t  aside aw aiting  th e  receip t of add itional m aterial 
w hich m ight throw  some light upon it . The discovery th a t  m y  supposed 
Oligometra japonica  was really  a  Colobometra led m e to  re-exam ine th is  specim en, 
and  I found th a t  in rea lity  i t  was a Colobometra and  n o t an  Oligometra a t  all. I t  is 
very  ev iden t, therefore, th a t  the g rea test care m u st be used in the  identification  
of th e  species of Oligometra for, though all th e  species of th a t  genus differ w idely 
from  th e  species of Prometra in m inute deta il, the  species of the  la tte r  are 
superficially  so very  sim ilar to  those of th e  fo rm er as to  be in  danger of reference 
n o t only to  th a t  genus b u t  to p articu la r species in  it.

A fu rth e r  com plication  has recen tly  come to  ligh t ; one of th e  specim ens in 
the  type  series of Oligometra serripinna  v ar. erinacea lacks P a on bo th  arm s of 
one of th e  ray s , and two specim ens of Oligometra gracilicirra which Í have recen tly  
exam ined lack P„ on all th e  arm s, though all th e  specim ens I  had  previously 
seen, including the typ e , h ad  it  p resen t in all cases.

Taking  o th er recen t discoveries in to  consideration  i t  has now become 
ev iden t th a t  th e  genera of th e  C olobom etridae, all very  d istin c t in the ir  typ ica l 
form s, in th e ir  m ore generalized types grade so insensibly in to  each o th e r as to 
bo w ith  difficulty d istinguishable.

O LIG O M ETRA  S E R R IP IN N A .

L o c a l i t y . — Off Gopalpore ; 2 5 — 28 fathoms.— Two specimens.
Sam e Locality', 30— 38 fathom s.—Two specim ens.
R e m a r k s .— The tw o specim ens from  2 5 — 2S fathom s have th e  la tera l p ro ­

cesses on th e  segm ents of th e  lower p innules long , curved an d  hook-like; the 
segm ents of the lower pinnules o ther th a n  those w hich are enlarged are 
produced an d  spinous. One of th e  specim ens has an  arm  length  of 65 m m . ; 
the o ther is sligh tly  sm aller.

B oth  of the  specim ens from  30— 38 fathom s have an  arm  length  of 60 mm.
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I i i  one of them  the  d ista l ends of th e  segm ents of th e  lower pinnules are  all 
p roduced and finely spinous, in add ition  to  the p roduction  of th e  distal 
corners.

O LIG O M ETR A  S E R R IP IN N A  var. E R IN A C E A , var. nov.

D e s c r i p t i o n . — C entrodorsal as in typ ica l O . serrip inna , th in -d isco idal, th e  
dorsal pole fla t, u sua lly  w ith  a sligh tly  raised  rim , 2 nun. in d iam eter.

Cirri X V — X V II, 21-24 (usually  23), 10 mm. to  12 mm. long ; th e  cirri are 
a trifle m ore slender than  those of typ ica l 0 . se rr ip in n a , and  usually  have a 
sligh t, though  percep tib le , d ista l ta p e r  a f te r  th e  proxim al half : th e  segm ents 
are  all sh o rt, m ost of th em  ab o u t ha lf  again as b road  as long, n o t becom ing as 
long as broad u n til the  second or th ird  before the p e n u ltim a te ; th e  dorsal 
processes resem ble those of th e  cirri of ty p ica l 0 . se rr ip in n a . b u t  th e  transverse 
ridge tow ard  th e  m iddle of th e  cirri shows a  more or less m arked  division in to  
tw o halves, accom panied w ith  a m ore or less deep and  an g u la r no tch  in the 
c re s t, an d  in th e  o u te r p a r t  resolves itself in to  tw o la te ra lly  e longate  tubercles 
placed side b y  side.

The s tru c tu re  of th e  arm s an d  of the  arm  bases is in general as in O. serripinna  : 
the sy n a rth ria l tubercles o n  th e  jo in ts  betw een the  elem ents of th e  IB r  series and 
betw een th e  first two b rach ia ls  are enorm ously developed as in Perometra diomedea* 
o r in  A m phim etra  ensifer , b u t  th e ir  apices, though th ey  m ay  be sm ooth  as in those 
species, are u sua lly  b lun ted  an d  sp read  o u t la te ra lly , b ifu rca ted , o r arm ed with 
several b lu n t spines ; each (proxim al and  d istal) half of th e  sy n a rth ria l tubercle  
m ay be a t  th e  tip  arm ed  w ith a sharp  tubercle , th e  tw o tubercles poin ting  aw ay 
from  each o th er a t  a considerable angle, or the proxim al half of th e  syna rth ria l 
tubercle m ay  be d ista lly  la te ra lly  spread  o u t and  fan-like or d e n ta te , and  th e  d istal 
half a lm ost o r q u ite  unm odified. The sy n a rth ria l tuberc le  betw een th e  first tw o 
brach ials as a  rule dep arts  more w idely from  th e  norm al th a n  th a t  betw een the  
ossicles of the IBr series. T h e  IB r  ax illa ry  has a usually  very  long and  p rom inen t 
tubercle  on e ither side of th e  an te rio r apex.

The second and  following b rachials have the  d ista l edge everted , s tand ing  
o u t a t  r ig h t angles to  th e  dorsal surface as a  very  high finely spinous crest : on 
th e  earlier segm ents th is  crest is la te ra lly  narrow  so th a t  i t  app ears  as a 
high tubercle  which m ay be sligh tly  broadened or chisel-shaped a t  the  tip , or 
m ay  be b ifu rca te  or coarsely d en ta te  ; a fte r the first syzygy th is process g radually  
b roadens la te ra lly  so th a t  a f te r  the second syzygy it comes to  involve the 
whole d ista l border of th e  b rach ia ls, which s ta n d  o u t as very  high m ore or 
less irregu larly  scalloped or d en ta te  finely spinous v ertica l frills. The earlier 
narrow  pro jections are usually  d iv ided  up in to  a few large tuberc les, bu t th e  
broad  la te r  ridges are m oie uniform  and m ore regular.

The p innules in general resem ble those of typical O. serrip inna , b u t they  
are very  m uch m ore o rnate . is 5 mm . long , very  slender, w ith fourteen  
segm ents of which th e  ou ter arc considerably  elongated an d  the  ou ter five or six
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have high carínate  processes involving the d ista l th ird  or half of the m edian 
dorsal line ; P.2 is 7 mm. long w ith fourteen  segm ents, w hich in the ou ter p a r t 
are ra th e r  longer th an  is usual in typ ical 0 . serripinna  ; the  processes in the  
m iddorsal line are m uch longer and larger th an  in th e  typ ica l form , a fte r the  
first four or five segm ents being a  high uniform  carin a tio n  of the whole o u te r 
edge of the segm ent of w hich th e  crest is parallel w ith  th e  long itud inal axis 
of the p innu le , and  in th e  ou ter six or seven, though no t involving so m uch
of the  segm ent, b ifu rca ted  ; the v en tro la te ra l edges of th e  p innu lars arc as in
ty p ica l O. serripinna. T he following p innules have th e  d ista l edges of th e  
segm ents beyond th e  second g rea tly  p roduced , especially in th e  m iddorsal 
line, th is p roduction  in la te ra l view appearing  like long overlapping  spines 
such as are seen in th e  d is ta l p a r t of th e  arm s of th e  species of Asterometra or of 
Stylometra. The d istal p innu les, so fa r as th ey  are p reserved , do n o t appear 
to  differ in  any  w ay from  those of typ ica l O. serripinna.

The size of th is v a rie ty  is th e  sam e as th a t  of typ ica l 0 . serripinna.
L o c a l i t y —  Northeastern Ceylon-, Entrance to P alk S tra its, Point Pedro 

bearing S S E .,  distant about three miles-, 6— 8 fathoms-, sandy bottom.— E ighteen 
specimens.

NO T ID E N T IF IA B L E .

L o c a l i t i e s . —A \  Cheduba-, 10 fathoms (One specim en).— 6° 01' N . la t .,  
8 0  1 6 'E . long. : 34 fathoms (One specim en).— Arrakan Coast (One specim en).— 
Andam an Islands  (One specim en).— (?) In d ia  (Three specim ens).

B a p tis t M ission P ress , C a lcu tta .





Miscellaneous Zoological Publications of the Ind ian  Museum.
Rs. As.

A ccount of th e  Deep-sea B rach y u ra  col­
lected b y  the  R .I.M .S. ‘ ‘ In v estig a to r. ’ ’
By A. A lcock, M .B ., C.M.Z.S. . . 6 0

R ecount of th e  Deep-sea M adreporaria  
collected by  th e  R .I.M .S . " I n v e s t i ­
g a to r .”  By A. A lcock, M .B ., C.M.Z.S. 4 o 

A ccount of th e  T riax o n  (H exactinellid) 
sponges collected b y  the  R .I.M .S.
“  In v es tig a to r.”  By P . E . Schulze,
Ph .D ., M .D. . .  . .  . .  16 o

A ccount of th e  A lcyonarians collected by  
th e  R .I.M .S. "  In v estig a to r. ”  P a r t i .
By J .  A rth u r  T hom son, M .A ., and  W .D . 
H enderson , M .A ., B.Sc. . .  . .  16 o

A ccount of th e  A lcyonarians collected by  
th e  R .I.M .S . "  In v e s t ig a to r.”  P a r t  
I I .  B y J .  A rth u r T hom son , M .A ., and  
J .  ƒ. S im pson, M .A ., B.Sc. . .  . . 2 0  o

Aids to  the  id en tification  of R a ts  con­
n ec ted  w ith  P lague in  In d ia . By W. C. 
H ossack , M.D. . .  . .  . . 0 8

A n n o ta ted  L is t of th e  A siatic Beetles in 
the  In d ian  M useum . P a r t  I. F am ily  
C arabidæ , Subfam ily  Cicindelinae. By 
N. A n n an d ale , D .Sc., an d  \V. H orn  . . i o

Catalogue of th e  In d ia n  D ecapod Crus­
tacea . P a r t  I .— B rach y u ra . Fasciculus 
I .— In tro d u c tio n  a n d  B rach y u ra  P ri­
m igenia. By A. A lcock, M .B ., L L .D .,
F .R .S . . .  . .  . .  . . 7 0

Catalogue of th e  In d ia n  D ecapod Crus­
tacea . P a r t  I I .— A nom ura. F ascicu ­
lus I .— P agurides. B y A. A lcock, M .B .,
L L .D ., F .R .S ., C .I.E . . .  . .  14 o

C atalogue of th e  In d ia n  D ecapod Crus­
tacea . P a r t  I I I .— M acrura . F ascicu ­
lus I .— T he P raw ns of th e  Peneus 

¡J. G roup. By A. A lcock, M .B ., L L .D .,
F .R .S ., C .I.E . . .  . .  . . 7 0

C atalogue of the  In d ia n  D ecapod Crus­
tacea. P a r t  I .— B rachyura. F asc icu ­
lus I I . — In d ia n  F resh w ate r  C rabs—
P otam onidæ . By A. A lcock, C.I E  ,
M B ., L L .D ., F .R .S . . .  . .  14 o

C atalogue of In d ia n  Deep-sea C rustacea : 
D ecapoda M acrura  an d  A nom ala in 
th e  In d ia n  M useum . B y  A. Alcock,
M .B ., L L -D ., C.M.Z.S. . .  . .  io  o

C atalogue of In d ia n  D eep-sea F ishes in 
th e  In d ia n  M useum . B y A. A lcock,
M .B ., C.M.Z.S. . .  . .  . . 5 0

Catalogue of M am m alia in  th e  In d ian  
M useum , P a r t  I . B y  J .  A nderson,
M .D ., L L .D ., F .R .S . P a r t  I I .  By
W . L. S c later, M .A ., F .Z .S . . . 6 0

Catalogue of M antodea in th e  In d ian  
M useum , P a r ts  I  and  I I .  By J .  Wood- 
M asou, F .Z .S ., etc. . .  . . 2 0

C atalogue of M oths of In d ia , P a r ts  I  to  
V II. By E . C. Cotes an d  C. Sw iuhoe,
F .L .S ., F .Z .S ., etc. . .  . .  5 12

E chinoderm a of the  In d ia n  M useum  : 
A ccount of th e  Deep-sea H olo thurio idea

Rs. As
collected by  th e  R .I.M .S. ‘ ‘ In v estig a­
to r .”  B y R . K oehler and  C. V aney 16 o 

E ch inoderm a of th e  In d ian  M useum  :
L itto ra l H olo thurio idea collected by 
th e  R .I.M .S. " I n v e s t ig a to r .”  By 
R. K oehler and  C. V aney . .  2 o

I Echinoderm a of the  In d ian  M useum  :
Deep-sea O phiuro idea collected by  the 
R .I.M .S. "  In v es tig a to r.”  By R. 
K oehler . .  . .  . .  . .  io  o

Ech inoderm a of th e  In d ian  M useum  :
Shallow -w ater O phiuro idea collected 
by  th e  R .I.M .S. "  In v es tig a to r.”  By 
R . K oehler . .  . .  . . 4 0

E chinoderm a of th e  In d ia n  M useum ,
P a r t  V : An accoun t of th e  Deep-sea 
A stero idea co llected  b y  th e  R .I.M .S . 
" I n v e s t ig a to r .”  B y R. K oehler . . 1 2  o

E chinoderm a of th e  In d ia n  M useum ,
P a r t  VI : An acco u n t of th e  Shallow- 
w ater A steroidea. By -R. K oehler . .  20 o

Figures and  D escrip tions of nine Species 
of Squillidae from  th e  Collection of th e  
In d ian  M useum . By J .  W ood-M ason,
F .Z .S ., e tc ., ed ited  by  A. Alcock, M .B ., 
C.M.Z.S. . .  . .  . .  . . 2 0

Guide to  th e  Zoological Collections ex­
h ib ited  in  th e  B ird  G allery of th e  In d ian  
M useum . By F. F in n , B .A ., F .Z.S . . .  o u  

Guide to  the  Zoological Collections exhib ited  
in  th e  Fish  G allery  of th e  In d ian  
M useum. By A. Alcock, M .B ., C.M.Z.S. o  8

G uide to  th e  Zoological Collections ex­
h ib ited  in  th e  In v e r te b ra te  Gallery 
of th e  In d ia n  M useum . B y A. Alcock,
M .B ., C.M.Z.S. (Out of prin t.)

I G uide to  th e  Zoological Collections ex­
h ib ited  in  th e  R eptile  and  A m phibia 
G allery of th e  In d ia n  M useum . By A. 
A lcock, M .B ., C.M.Z.S. (Out of prin t.)

H an d  L is t of M ollusca in  th e  In d ian  
M useum , P a r ts  I  and  I I ,  and  Fas­
ciculus E . By G. Nevill, C.M.Z.S., 
etc. In d ex , P a r ts  I and  I I .  By W. 
Theobald  . .  . .  . . 7 4

I llu s tra te d  C atalogue of A siatic  H orns 
and  A n tle rs  in th e  In d ia n  M useum , 

j  B y T . B en th am  . .  . .  . . 2 0
L ist of B a trach ia  in th e  In d ia n  M useum .

B y  W . L. S c late r, M. A ., F .Z .S . . .  i o
Î L is t of B irds in th e  In d ia n  M useum .
I P a r t  I .— C orvidæ , Paradiseidse, Ptilo-
I n o rhynch idæ  an d  C rateropodidæ . Bv
i  F. F in n , B .A ., F .Z .S . . .  . . i o
1 L ist of S nakes in the  In d ian  M useum .
I By \V. L. S c la te r, M.A., F.Z.S. . .  ( o
! M onograph of th e  A siatic C hiroptera 

and  Catalogue of the  Species of B ats 
' in th e  In d ia n  M useum . By G. E.

Dobson, M .A., M .B ., F .R .S . . .  3 0
M onograph of th e  O riental C icadidæ ,

P a r ts  I to  V II. By W. L. D is tan t,
F .E .S . . .  . .  . .  . .  31 14

T he above can be o b tain ed  from  th e  S u p erin ten d en t of th e  In d ia n  M useum , C alcu tta , and  
from  Messrs. F ried lan d er & Sohn, 11, C arlstrasse , Berlin.

O t h e r  D a b t  i  c u t  i o n s  vdite< l a n d  s o l d  Inj t l ie  S l l p e r i  n t e i n l e n t  o f  the. I n d i a n  
M  o s e n  ne ( a l s o  o b t a i n a b l e  f r o m  M e s s r s .  I ' r i e d l a n d e r  <6 S o h n )  i s s u e d  

In/ I h e  D i r e c t o r  o f  th e  R o i / a l  I n d i a n  M a r i n e .

I llu s tra tio n s  of th e  Zoology of th e  R .I.M .S. "  In v es tig a to r  ”  1892. F ishes, P la tes I to  V II. 
C rustacea, P la tes  I  to  V, 1894. F ishes, P la te s  V II  to  X I I I .  C rustacea, P la tes VI to  V III. E c h ­
inoderm a, P la te s  I to  I I I ,  1895. E ch inoderm a, P la tes IV  and  V. F ishes, P la tes X IV  to  X V I. 
C rustacea, P la tes  IX  to  X V , 1896. C rustacea, P la tes X V I to  X X V II , 1897. F ishes, P la te  X V II. 
C rustacea, P la tes  X X V III  to  X X X II . M ollusca, P la tes  I  to  V I, 1898. F ishes, P la tes X V III  to  
X X IV . C rustacea, P la te s  X X X I I I  to  X X X V . M ollusca, P la tes V II and  V II I ,  1899. F ishes, 
P la te s  X X V  and X X V I. C rustacea, P la tes X X X V I to  X L V , 1900. F ishes, P la tes X X V II  to  
X X X V . C rustacea, P la te s  X L V I to  X L V III . In d ex , P a r t  I ,  1901. C rustacea, P la tes X L IX  
to  LV. M ollusca, P la tes  IX  to  X I I I ,  1902. C rustacea, P la tes ¿ V I  to  L X V II. C rustacea, P la tes 
L X V III  to  L X X V I. F ishes, P la te s  X X X V I to  X X X V III ,  1905. C rustacea (M alacostraca). P la tes  
¿ X X V II  to  L X X IX . C rustacea (E n to m o straca), P la te s  I  an d  I I .  M ollusca, P la tes X IV  to  
X V II I ,  1907. F ishes, P la te s  X X X IX  to  X L II I .  C rustacea (E n to m o straca), P la tes  I I I  to  V. 
M ollusca, P la tes  X IX  an d  X X , 1908.— Re. 1 p e r  p la te . M ollusca, P la te s  X X I  to  X X I I I ,  1909.— 
As. 8 p er plate.



MEMOIRS of the  INDIAN M USEU M
Vol. I, 1907— 1909.

No. I . —An account of the R ats of Calcutta. By W . C. H o s s a c k .  R s . 5 -8 .
No. I I . — An account of the Internal Anatom y of Bathynom us giganteus. B y R. E. E l o y d . 

Rs. 2 .
No. III  A and B.— The Oligochaeta of India, Nepal, Ceylon, Burma and the Andaman Islands, 

with an account of the anatomy of certain aquatic forms. By W. M i c h a e l s e n  
and J. S t e p h e n s o n .  R s . 4 -8 .

No. IV .— A Gephyrean Worm hitherto undescribed, the type of a new order. B y F. H. 
S t e w a r t .  R s .  2 .

Vol. II, 1909=1910.

No. I .— Report ou the Fishes taken by the Bengal Fisheries Steamer “ Golden Crown.”  
Part I .— Batoidei. B y N . A n n a n d a l e .  R s . 2 .

No. I I .— An account of the Indian Cirripedia Pedunculata. Part I .— Fam ily Eepadidæ (sensu 
stricto). B y N. A n n a n d a l e . R s . 2 .

No. I I I .— A description of the deep-sea fish caught by the R.I.M.S. Ship “ Investigator ”  since 
the year 1 9 0 0 , with supposed evidence of mutation in M althopsis, and Illustrations 
of the Zoology of the R.I.M .S. “ Investigator.” Fishes, Plates X RIV— E, 1 9 0 9 . 
B y R. E. E e o y d .  Rs. 4 -8 .

No. IV .—Etude sur les Chironomides des Indes Orientales, avec description de quelques nouvelles 
espèces d’Egypte. Par J. J. K i e f f e r .  Rs. 2 .

Vol. III, 1910=1911.

No. I .— Report on the Fishes taken by the Bengal Fisheries Steamer “  Golden Crown.”  
Part II .— Additional notes 011 the Batoidei. By N . A n n a n d a l e .  Part III .— 
Plectognathi and Pediculati. By N. A n n a n d a l e  and J. T. J e n k i n s .  Part IV .— 
Pleuronectidae. B y J .  T. J e n k i n s .  Rs. 3 .

No. II .—Studies in post-larval development and minute anatom y in the genera Scalpellum  and 
Ibla. B y F. H. S t e w a r t . Rs. 4 .

RECORDS of the  INDIAN MUSEUM.
Vol. I, 1907.

Part I to IV .— Rs. 2  each.
Vol. II, 1908=1909.

Part I to V.— Rs. 2  each.
Vol. III, 1909.

Part I to IV .— Rs. 2 each.
Vol. IV, 1910=1911.

No. I -V .— Re. i each.
No. VI.— Rs. 2 .
No. V II.— Re. 1-8 .
No. V III -IX .— Rs. 2 .
No. X .— Re. i .

Vol. V, 1910.
Part I -IV .— Rs. 2  each.

Vol. VI, 1 9 1 1.
Part I.— Re. 1-8 .
Part II -V .— Rs. 2  each.

Vol. VII, 1912.
Part I -I L — Rs. 2  each.

Y




