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THE RECENT CRINOIDS OF AUSTRALIA. 
By AUSTIN HOBART CLARK. 

INTRODUCTION. 

The Trustees of the Australian Museum have done me the 
honour of entrusting to me fOt, study theit' entire collection of 
Australian Crilloids. 

The Crinoid fauna of the A ustralian coasts is of the gt'eatest 
interest, not alone from the abundance'and variety of its com
ponent species, but from its similarity in certain ways to that of the
J urassic and later horizons of Europe. Previous to the receipt 
.of this collection I had only been able to examine occasional 
specimens, representing, however, numerous species, from A us
tralia, mostly from Sydney, together with the collection made by 
the German ship" Gazelle" at various pointl:l on the west and 
north-west coasts. It was there-fore with the greatest antici
pation that I undertook the study of the collections of the 
Australian Museum, a study which has assisted in elucidating it 
number of hitherto obscure points and in giving me. a much 
.clearer idea of the Orinoid fauna of Australia as a whole, 

I wish to record my appreciation of the kindness shown me by 
the Trustees of the Australian Museum and by the Curator, Mr. 
R. Etheridge, J unr., and to thank these gentlemen for the 
privilege I have enjoyed'in being permit~ed to examine their 
very extensive and valuable collections . 

. At the time this collection was received I had at hand the 
Cl'inoids belonging to the University of Copenhagen, .those of 
the Berlin: Museum, including several of Professor J ohannes 
Muller's types, those of the Indilm Museum, the specimens 
,collected by the German steamer "Gazelle," and by the Indian 
steamers "Investigator" and" Golden Crown;" In addition the 
,ellormous collections of the United States N atiomi.l Museum were 
under ntY clI,re, as, well as the large mass of material brought 
together by the 11 oited States Fisheries steamer "Albatross," 
whpn working among the Philippine Islands. Altogether the 
_av>lilable material comprised some dozens of Australian spp,ci
ruem', and some hundreds of specimens of species occurring iu 
Austl·!1.lia, so that I had ample facilities for making comparisons 
'be.tween the individuals in the Australian Museum collection 
,and valuable material belonging to othet' institlltions. 

I happened to be in Cambridge, Massachusetts, at the tiQle 
that my friend, Dr. Hubert Lymall mark, was studying th& 



706 

-mr2 "'fHETIS" SCIENTIFIC RESULTS. 

Echinoderms collected by the "Thetis" and, with his usual 
kindness, he permitted me to take one from the Crinoids which 
were among them, and I shall take the opportunity of including 
it in the present paper. . 

While this paper was in press I visited all the Museums of 
Europe which I had reason to think contained Australian 
Crinoids. In London, thanks to the courtesy of Professor F. 
JeJfl'ey Bell, I was permitted to examine the collections upon 
which his list of the Orinoids of North-western Australia was 
based, the historic" Alert" collections, and a considerable amount 
of unrecorded Illaterial. At Paris, thanks to the kindness of 
MM. E. Perrier and L. Joubin, I was enabled to examine the 
Australian specimens-all in a wonderfully perfect state of pre: 
servation-described nearly one hundred years ago by Lamat'ck, 
as well as those described at a later date by.J ohannes Muller. 
Drs. F. A. J entink and R. Horst, at Leyden, most generously 
allowed me to study the historic specimens under their care, 
while Professors K. Kraepelin and G. Pfeffer extended similar 
courtesies to me at Hamburg. 

Upon my retul'Il to the United States, P"ofessor W. Michaelsen, 
of Hamburg, sent to me the Orinoids which he, together with 
Dr. R. Hartmeyer, of Berlin, had collected on the west coast of 
Austr.tlia. Though a large collection, it 'does not altet· the 
generalizations herein expressed to any appreciable degree. 

Thus in the preparation of this Report I have personally 
examinf'd the type specimen of every species of Crinoid recorded 
from Australia, and also practically e.very specimen which, so 
far as can be ascertained, has eVer been sent abroad from that 
co~ntry. 

In certain cases the examination of the types has shown that 
the present conception of the species is entirely erroneous, and, 
it has f['equently happened that species have been recorded under 
incorrect names. The rectification of these errors has neces, 
sitated a somewhat extensive revision of the proof, and for th!'l 
trouble caused thereby I offer to the Editor of these Mem'oirs a 
sincere apology. 

Among the Orinoids sent to me were a few from the 8olomon 
Islands, taken mostly at U gi. I have thought it best to consider 
these apart from those from the A ustralian coasts, as the faunal 
relations of the Solomons are somewhat different from those of 
Australia. These are therefore treated in a paper which will 
appear ill a forthcoming number of the Museum" Records," and, 
thou~h short, represents the sum of our knowledge regarding the 
Crinrid fauna of those Islands, and is accompanied by a bibli
ogt'aphy which includes all the pil.pers I have been able tonnd 
where Solomon Island Crinoids are mentioned. 
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A few other specimens are trom scatteredlocalities; but some 
of these are of very exceptional interest, and cannot justly be 
omitted from consideration. They are therefore included with 
the 'Lbove. 

FI'om a palreontological point of view the study of the recent 
Crinoids is of more importance than that of any other animals so 
far as the marine deposits llre concerned. There are three 
rea.sons for t.his :-

(1). The Orinoids are animal s of the greateHt an tiq uity and 
their' palreontological t'ecord therefore shows a succession of forms 
none of which depart very widely from the general type; 
developmentally speaking the lapse of time since the first vest.iges 
of crinoidal remains is infinitesimal, and the Orinoids of the 
several past horizons can only logically be considered as consti
tuting so mauy separate zoogeographic areas, all of equal value, 
and >Ill equal in term~ of phylogenetic development to the zoogeo
graphic are >IS of to·day. In fact one is almost justified in stating 
that the phylogenetic perf,"ction of the Orinoids is in inverse pro
portion to their age as we know it from their position in the 
rocks, so great has been their Hpecialization in the past, and a 
phy logenetic tree beginning with the Orinoids of the present day 
and ending with those of the Oambrian would have just as much 
to recommend it as one following the so-called development of 
the class from Oambrian times to the receut epoch. Thus,the 
past history of the Orinoids may be said to be a radial, instead of 
a linear, succession of t.ypes, each one of which takes a position 
on or near the circnmference of a circle, and all of which are 
nearly equidistant from the two or three indicated primitive 
types which occupy its cent.re. 

(2). The Orinoids are securely attached by a stem and root, 
and thus immovably fixed, Ol' attach themselves to various objects 
by means of their cirri, remaining as a rule stationary fot· life; 
the young are always fixed. As we know it, the free larval 
existence is passed chiefly within the vitelline membrane attached 
to the pinnules of the paren t, the actual free swimming stage 
not being of more than forty-eight hours' duration. Thus, of all 
mal'ine animals the Orinoids are the most nearly strictly sessile. 
This renders them most valuable aids in tracing out the funda
mental facts of the distribution of marine animals, both past and 
present, for it reduces to a minimum the effect of oce>ln currents 
upon them, and, since individual species are strictly limited in 
their thermal and bathymetric range (especially in the former), 
it results in the interposition or certain barriers to tReir distri
bution more or less iuoperative in t,he case of other animals, 
including the other Echinoderms. Ohief among these barriers 
.are doep channels of considerable width which the littoral and 
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sublittoral species cannot cross as their larvre develop the normal 
imptilse for fixation in a shorter time than that I'equired to drift 
to the other side, and thus fall into deep water amidst a cold and 
unnatural environment, and perish. Rivers of considerable 
volume and depth act in exactly the same way; the larval, on 
account of their short duration of existence as larvre, cannot pass, 
around the fatal fresh water, nol', if thl'river be very deep, can 
they pass beneath it. 

(3). The Cr-inoida are the most highly calcified of organisms, 
and the most uniformly calcifipd as a class, exhibiting, so far as 
we know, but very slight variation. The smallest Comatulids, 
with arms scarcely half an inch long, probably never have less 
than 20,000 distinct skeletal elements, while it, has been estimated 
that the large Pentacrinitefl possess 5,000,000; personally I think 
the latter estimate slightly too conservative as it takes no account, 
of the visceral skeleton. Thus, the Crinoids are peculiarly suscep
tible of preservation, and hence their excellent pa.lreontological 
record, surpassing even that of the molluscs. 

A s subjects for study in all lines the Crinoids offer wonderful 
possibilities, and in no place can their study be prosecuted to' 
such advantage as in Australia where the multitude of forms 
easily R-vailable occur largely within easy reach of important 
scientific centres. It is mainly to Australia, therefore, that the 
world must look for the solution of the problems dealing with 
these animals, and the Australian naturalists will be the ones to' 
whom the naturalists of other lands must look fOl' guidance. 

Only It very feeble beginning has been made in the study of 
the recent Crinoids, even from a systematic standpoint. The 
proportion of known to unknown forms is still very small, as is 
graphically brought out by the study of any large collection, and 
remarkable new genera are being hrought to light with increasing 
frequency. 

The anatomy of two species of Antedon, A. bifida and A. 
mediterranea, has been studied by Ludwig, Perrier, Hamann, 
and the two Carpenters, who also discussed in more or less detail 
that of IfeiiometTCt glacialis and a few other species such afl 
Comantlws IJal'vicirra, Neocomatella alata, and Comatella nigra; 
but the refinement of technique and especially of methods of 
fixation since their work was done-work which was almost 
wholly bRSed upon more or less poorly preserved alcoholic material 
-have made the field one of very great promise, entirely 
untouched so fat' as Australian species are concerned. 

Dendy's studies on the regeneration of the disk, and Minckert's, 
Perrier's, and Przibram's on the regeneration of the disk and 
arms have indicated most interesting lines of work, and pointed 
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out some very remarkable facts, but can scarcely be said to have 
done more; Reichensperger's in veatigation of the glands and their 
secretion" have opened up interesting questions of physiology. 

The work of W yville Thomson, W. B. Carpenter, Perrier, and 
especially of Barrois, Bury, and Seeliger has laid a foundation, 
though one with many weak spots, upon which to build up the 
study of the comparative embryology of the Crinoids; but no one 
up to this time has attempted any embryological investigation 
outside of the genus Antedon, Thomson, Carpentel', and Perrier 
treating of Antedon bifida, Barrois and Bury of A. mediterranea, 
and i:leeliger of A. adriatica. Great results from this stndy are 
aSllured in Australia where the genus Antedon does not occur, it 
being. here replaced by many other genera., some of them much 
more favourable for study in the young stages, and others about 
whose development nothing whate\'er is known. 

The composition of the Crinoid skeleton offers an interesting 
field for investigation. An analysis of the piIinulate arms ()f a 
specimen of. Metacrinus "otundus from Japan showed 11 % of 
MgOO s. Fearing from the very high percentage of MgOOs that 
some mistake mIght have been made in the analysis, I had 
analyses made of another specimen of Metacrinus rotnndus from 
Japan, and of a specimen of Heliometra maxima from very cold 
water in the Sea of Okhotsk; the formt:r showed 10'29 % of 
MgOOa, and the latter 7 %. 

It has been noticed that the littoral Orinoids are more or less 
limited in their distribution to coast lines well suppliE'd with 
fresh water, either from rain or shallow rivers; a carefnl statisticar 
study of the E'ff'ect of river water and rain water,especiaIly the 
toxic effect of the dissolved oxygen in the latter, upon the small 
organisms which serve as Orinoid food, as well as a detailed study, 

• of the comparative growth of the Crinoids in areas exposed to 
and protected from rain, would be certain to yield results of great 
value. Not only on this point but on all others has the general 
natural history of the Orinoids been sadly neglected. We ar6 
ignorant of the limitations of their chemical, physi,!lal, and 
biological environment and of its influence on their- size, colour, 
development, and local distribution; no detailed analyses have 
bflen made of the stomach contents'; we do not know whether 
they select their food, whether each species eats the same things; 
or whether the food is uniform or varied or its supply intermittent 
or constant. The Oomasterids have many-coiled intestines whereby 
we infer they ingest a large proportion of indigestible inorganic 
matter along with their food, though we do not know anyth~ng 
about it. Since the nu:merlllus coils are not founa until late' in 
post-pentacrinoid life, we assume tha.t when young their habits 
resemble tholile of the endocyclic forms, but here again we have 
only a theoretical bMis for our belief. 
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. The gregarious habits of cert'liu forms and the solitary habits 
'0£ others have been explained theol'etic~lIy but never studied in 
the field, nor is anything known about tbeir adolescent autotomy 
.or their relations to light, salinity, temperature, or mechanical 
disturbances, such as wave motion. The physiological processes, 
such as the digestive action, the breaking apart of the syqgies, 
and the significance of the watel' vascular system are as yet 
practically unstudied, as are the curious pigments, antedonin and 
.others, and their varied and beautiful manifestations under 
Jifferen t conditions. 

In short, though the study of no group of animals gives pro
mise of such important results, especially from a palmontological 
standpoint, there is no group of animals about which we know 
so little, and it is greatly to be hoped that the near future will 
see an awakening of interest which will place our knowledge of 
the recent Crinoids on a par with our knowledge of other recent 
animals, as their great import,ance, particularly in linking the 
present with the past, deserves. 

HISTORY OF THE SUBJEC'l'. 

The history of the study of the Crinoidea inhabiting the coasts 
of Australia is, considering the great importance of the region, 
surprisingly short. The literatur@ dealing with the subject is 
all included in less than forty papers contributed by only fourteen 
authors; most of these paper's mention A ustralian species only 
incidentally, while a few are local lists, based on small collections 
from single localities or from limited areas; no comprehensive 
work has yet appeared. Such a state of affairs necessitates a 
very considerable amount of labour for anyone who wishes to 
acquire a general idea of the subject, fot, all these papers must be 
read and a general idea formed by piecing together the more or 
less fragmentary bits of information gleaned from each. 

Lamarck was the first author to mention any Australian 
Crinoid, over one hundred years after the first announcement of 
their occurrence in China had been made. In 1816 he descrihed 
four new species, which had been obtained in Australia by Peron 
and Le Sueur on their memorable voyage in 1803, under the 
names of Gomatula adeona3; G. fimbriata, C. solaris, and C. 
rvtalaria. The second of these is the same form which was 
described from China by Peti vel', in 1711, as Stella chinensis perle
gens, a reference cited by Linnreus' under his Asterias pectinata, and 
is also identical with the species represented by the type 
specimen of Linnmus' second species, Asterias multiradiata, 
which had comefrolll the Indian Ocean. At the same time 
Lamarck described his Uomatula brachio1ata, for which the habitat 
"Atlantic Ocean" was given, though it has since been found to 
he an Australian species. 
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Professor J ohannes Muller next took up the comprehensive 
study of the recent Crinoids, and in 1841 published all excellen·t 
treatise on the genera and species of the Comatulids. In this 
five new species are described which oceUt' on the Australian 
coasts, though, so far as known, none of the type specimens were 
actually obtain1ld there. The first of thes@ species, Actinometra 
irnperialis, of unknown habitat, was made the type of a new 
genus, Actinornetra; but later Muller discovered that it was 
identical with Lamarck's Cornatula solaris, described twenty-five 
years before. One of the four other species if! also a synonym of 
a "form previously described by Lamarck, Alecto j'osea being the 
same as Comatultt brachiolata, and A. tirnorensis is identical with 
the Alecto parvicirra described by Mullet' in the same paper. 
Alecto timoj'ensis came from Timor, but the origin of the others 
was unknown. 

On examining the literature, Muller found two forms desig
nated by the name multi1'adiata, supposed by their authors to be 
referable to the Linnrean Asterias multiradiata. One waS the 
Comatula multiradiata of Lamarck, briefly and inadequately 
diagnosed in 18! 6, and the other the Comatula rrtttitiradiata of 
Goldfuss, well described and beautifullyfig-Ut'ed in 1832. Muller 
took the ground that the name must hold for the form which was 
recognizable from the description, that described by Goldfllss, and 
he redescribed one of Lamarck's original specimens under the 
name of 1nttltijida, which name he intended as a substitute for 
rrtztltiradiata, Lamarck. The m1!ltiradiata of Lamarck was a 
composite species, composed of three elements now distributed in 
two different genera; but its exact interpretation is a matter of 
very considerable importance, for it was made the type of the 
genus Comaster hy L. Agassiz, in 1836. This action by Muller 
technically identifies the mttltiradiata of Lamarck, and gives us a 
definite type, rnttltijida, for the genns Comaste1'. Although not 
originally described from Anstralia, multijida is an Australian 
species, 

In 1843 Muller described Alecto pttrpurea from a specimen 
which was obtained by Preiss in Australia. This species has 
been commonly considered identicl11 with the Linnrean Asterias 
pectinata, but in reality it is perfectly distinct. The type is in 
the Berlin Museum, and the authorities of that institution have 
been so kind as to allow me to borrow it, whereby I have been 
enabled to compare it side by side with similar specimens in the 
Australian Museum, and thus definitely to establish its identity 
and individuality. 

On the 13th August, 1845, there appeared the following notice 
in " L'Institut," p. 292:-

"Une espece llouvelle d'Encrine vivante a ete decouverte par 
le reverend C. Pleydell, a Newcastle, sur la rivii:;l'e Hunter, 
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dans la N ouvelle-Hollande; l'an teur propose de lui donner le nom 
d'Encrinus australis. Elle n'a pas de colonne vertebrale, mais 
le corps de l'animal a environ un cinquieme de pouce de long, et 
est termine dans cette direction par un base circulaire. A l'extre
mite oppose dn corps sont attaches cinq appendices clavieulaires, 
etc. M. Pleydell a essaye sou vent de recueillir 'avec beaucoup 
de soin des echantillons complets de cet animal pour IAS envoyer 
en Europe; mais, apres sa mort, les articulations ne tardent pas 
a g'en disjoindre et it tomber en pieces. La decouverte de M. 
Pleydell est d'autant plus interessant que jusqu' it present on n'a 
encore rencontre que tres rarement des echantillons un peu 
complets d'Encrines vivants, et encore le nombre del:' especes en 
est-il tres limite. On, sait d'autre part combien sont nombreux 
ces animaux it l'etat fossile dans presque toute la serie des 
terrains stratifies, jusque peut-etre dans les terrains tertiare, si 
l'on ajoute foi aux dernieres decou vertes faites it ce sujet dans 
les terrains sUbapennins." 

This organism could not have been a Orinoid; 'what it was has 
remained, so far as literature is concerned, a mystery. 

In 1846 Muller described two species which had been brought 
from King George Sound in South-western Australia by MM. 
Quoy and Gaimard. These were Comatula macronema and C. 
trichoptera, which have since proved to be the most characteristic 
of all the Australian species, and, with the addition of another 
related to the first, the only ones confined to the more southern 
part of the Oontinent. 

Sir Richard Owen in 1862 described, but did not name, an 
" encrinite" which was dredged by Mr. J. S. Poore in eight 
fathoms in King George Sound; it was about six inches long, 
with arms one and one-half inches long, and was coloured a 
beautiful rose or pink, fading to white. Dr. P. H. Carpenlier 
suggested that it was possibly a pentacrinoid larva, though of 
most unusual size. It seems most probable, however, that this 
was really a small U mbellularian ; one of Kolliker's figures of the 
young of Umbellularia Ca1"penteTi, taken 1::>y the" Challenger" in 
the seas south-west of Australia, shows an animal sufficiently 
like a Crinoid to deceive even a fairly skilled zoologist, and of 
the size described by Owen. The colour as given is certainly 
suggestive of an Umbellularian, and, moreover, does not occur in 
any of the small stalked Orinoids, nor in any pentacrinoid larvre. 

Six years later Professor Sven Loven announced the discovery of 
a rer:ent Oystidean-a group previously supposed to be exclusively 
Palroozoic-at Cape York; but t,his was soon shown to be merely 
the detached visceral mass of some Oomatulid having a strongly 
plated perisome, and later it was referred by P. H. Carpenter to 
Zygometr'a multiradiata which is common in that region. 
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In 1877 Professor E. P. Wright wrote a paper on a new genus 
and species of sponge, Kalli8pongia archeri, from Australia, which 
11,idley, then recorder for the" Zoological Record," at once sus
pected to be the stalked larva of some Comatulid. W right figures 
two species which are probably the larvre of Compsometm loveni 
and Ptilometm mulleri ; he distinguishes the latter as a variety. 

Dr. P. H. Oarpenter two years later published his able mono
graph on the genus Actinometra, and the preliminary report on 
the Oomatulidre collected by the" Ohallenger" Expedition. The 
former contained nothing new in regard to Australian forms. 
although for the most part based upon a species which is common 
on the northern coast; the latter will be considered in connection 
with his completed monograph. 

In 1881 he discussed a few Australian species, bllt without 
bringing forward any new facts in regard to the fauna of the· 
region. At the same time he described Antedon pinniformis and, 
A. perspinosa from New Guinea, both species which have more 
recently been reported from Queensland. During the following 
year he gave a short account of a specimen at Oopenhagen which 
was the basis of Liitken's MS. name Antedon australis. This 
magnificent example of Cmspedometra acuticirra had been taken 
at Sydney, and it remains to-day the only specimen of the species 
from any locality sonth of the Andamans and Singapore. In 
the same paper he described Actinometm robusta (Lutken MS.) 
and Actinometra meyeri, both from Australia. The former was 
soon recognised as the same as the Lamarckian Comatula solaris, 
while the latter he later err::neously placed in the synonymy 
of Muller's Actinometra pat·vicir·ra. 

In the year 1882 Professor F. Jeffrey Bell proposed a scheme 
for the graphic representation of the various species of Comatulids 
by means of formulre, and published a list giving most of the 
described forms with their appropriate formulre. In this list he 
included certain MS. names of his own, in anticipation of the 
"Alert" Report,among them Antedon loveni and Antedon insigm;s,. 
which he changed two years later to Antedon pumila and Antedon 
loveni for no apparent reason, greatly to the confusion of nomen
clature. In addition he described as new Actinometra annulata, 
from Cape York, which was wrongly considered by Carpenter as. 
the same as Muller's A lecto parvicirra. 

The "Report upon the Zoolo~ical Collections' made in 
the Indo-Pacific Ocean during the Cruise of H.M.S. 'Alert' 
in the years 1881-2," published in 1884, is the first paper of any 
length dealing mainly with Australian specieR. It was wt'itten 
by Professor F. J effrey Bell, but Carpenter assisted in many of 
the identifications. Twenty-eight species from Australian waters 
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I:1,l'e mentioned, all with defillite localities; fifteen of these are 
described a~ new, Certain species described many years before 
by Lamarck aud Muller are listed, hut not redescribed, although 
the original descriptions are qllite inadequate The species 
mentioned, with their identification as now understood, (those 
designated by an asterisk artl Ilel'e clescdbed for the first time) 
are:-

A nte.don ad eonm 

Antedon milberti 

Aniedon pinnij01'rnis", 
* A ntlldon carpenteri 
* A ntedon ]Jumila 
if Antedon bideus 
* A ntedon lO1:eni 
* Antedon decipieus 
* Antedon regl:nU1 

Antedon articulata 
Antedon gyges 

if A ntedon irregular'£s .. , 
* Antedon elegans 
* A ntedon br'iareus 
if A ntedon mim'odiscus 

Actinometra solar'is ", 
Actinometl'a albonotata 

* Actinometra intermedia 
Actinometra robusta 

* Actinometl'a strota (nomen 
nudum), 

Actinometra cttmingii 
* Actinometra coppinger'i 

Actinometra jukesi .. .
Actinometra parvicirra 
Actinometra alternans 

* A ctinometra paucicirr'a 

Actinometra multifida 

*.A ctinometm variabilis 

; 'l'ropiomet1'a, sp, nov, 
, .. t Oligometra adeona'. 

{ 
AmJlhimetra 'fIIilbM,ti, 

... Amphimetra diNcoidea. 
Oligometra carpenter'i. 
Oligometra adeorlm, 
Oligometr'a carpenteri, 
Coml'sometra lm'eni, 
Oligometra adeonm. 
Colobometl'a perspinosa. 
Amphimetra variipinna, 
])ichrometra r'eginm, 
Dichrometra ar'ticulata. 
])icli1'ometra gyges. 
Amphimetra variipinna, 
Zygometra elegans, 
Coniantheria b"iareus. 
Zygometra micr'odiscUB. 
Coinatula solal'is. 
C011!atula solaris. 
Comatula,8o!tu'is, 
C omatula solal,is, 
C olllatula solaris, 

Coman thus parvicin'a. 
Capillastel' mu,ltiradiata. 
Comatula l'otalal'in. 
Comanthus par'vicirra. 
Comantheria alter·nans. 
Comatttla 1'Otalaria. 

{ Comaster typica. 
.,' Comanthina schlegelii. 

... Oomaster multifida. 
{ Comaster typica. 

1 Actinometra purpurea Comatula pectinata. 

Several other species were collected by the" Alert," but were 
not determined, mostly from having being overlooked; they are 
chiefly represenfed by small specimens. While going over the 
"Alert" material in London, I took the opportunity of identify
ing these, and they are included in the sYhtematic portion of the 
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present paper. It has not seemed advisable to burden the above 
list with references to them, as they obviously were not con" 
sidered in the preparation of the report, though they are all in 
jars which bear on the outside a specific name. 

So much has been written concerning the errors in identifica
tion and description of the various species included in this report 
by all subsequent authors who have had occasion to treat of 
Australian Crinoids that it seems unnece~sary to recapitulate 
them here. Systematically, the chief point of interest lies in the 
inclusion of the first two known recent species of Zygometra, 
which, with the Eudiocrinus indivisus described by Semper in 
1868 from the Philippine Islands, make three recent species of a 
family peculiarly characteristic of the J ul'assic rocks of Europe. 

Early in 1885 Professor Bell published a short paper on a 
collection of Echinoderms which had been brought from Aus
tralia to London in connection with the International Fisheries 
Exhibition held in that city in 1883. Among them were five 
species of Crinoids, together with two more from the Solomon 
Islands; these are, with their present status :-
Antedon milberti A mphimetm discoidea 
Antedon macronema ... Ptilometra mulleri 
Antedon pumila Gompsometra loveni 
A ctinometra solaris ... G omatula solaris 
Actinomet1'a inter media Gomatula solaris 
Actinometra jukesi Gomatula jukesi 

In addition there were "several species of Antedon, hitherto 
un described, but here unfortunately represented by single, nor 
always perfect specimens." 

Threeye.ars later Professor Bell reported upon a collection of 
Echinoderms made by Mr. J. Bracebridge Wilson at Port Philip. 
Among these were three Crinoids, two of which he described as 
new, One of these, Antedon wilsoni, is undoubtedly the young 
of Ptilometra mulleri or of Pt. macronema, and the other, Antedon 
incommoda, Professor Bell himself pronounced in the following 
year to be the same as his earlier species Antedon loveni( =Antedon 
pumila), though I found, upon examining the types at London, 
that it is really a valid form. The remaining species was 
C omanthus trichoptera. 

In the same year the "Challenger Report on the Crinoidell, 
Part ii. Comatulre"- was published. Although only species 
obtained by the "Challenger" were treated in detail, all the 
known Comatulids are mentioned and their habitat given. 

The" Challenger" occllPied five stations on the eastern and 
north-eastern coasts of Australia, where Crinoids were found, 
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securing in all thirteen species 
.as new(*) ; these are :-

Actinometm multir'adiata 
Actinometra maculata 
Actinometra paucicir'1'a 
Actinometra soiaris ... 
Actinomet1'lx pectinata 

'If Actinometra belli 
Actinometra trichoptem 

"* Actinometra valida .. , 
Actinometr'a pa1'vicir1'a 

~ A ntedon multiNdiata 
Antedon microdiscus 
Antedon va1·iipinna ... 
Antedon maC1'onema 

of which three were described 

G apillastM' multimdiata 
Gomatella maculata 
Gomatula cotalaria 
Gomatula sola1'is 
{Jomatula pectinata 
Gomantheria belli 
Gomanthus trichoptet'a 
Comanthus annulata 
Comanthus parvicirra 
Zygomet1'a multiradiata 
Zygometra microdiscus 
Ampltimetra variipinna 
Ptilometra mulle1'i 

Thirty-one species were credited to Australia by Carpenter; 
these are:-
A ntedon elegans 
Antedon microdiscus 
A ntedon multiradiata 
A ntedon carpenteri 
Antedon loveni 1 

Antedon milberti2 

Antedon pinnijormis 3 

A ntedon pumila 4 

Antedon variipinna 
A ntedon adeonro 
Antedon bidens 5 

A ntedon macronema 6 

Antedon articulata 
A ntedon gyges 
A ntedon reginro 
A ctinometra trichoptera 

A ct1:nometra brachiolata 
A ctinometra pectinata 7 

Actinometra solaris 
Actinometra paucicirras 
Actinometra cumingi 9 

Actinometra maculata 
Actinometra rotalaria 10 

Actinometrct valida11 

Actinometra coppingeri12 

Actinomet1'a ·multiradiata 
Actinomet:rCl alternans 
Actinometra belli 
Actinometra briareus 
Actinometra multifida13 

A ctinometra parvicirra 1 4 

Actinometra variabilis15 

1. A. synonym of Antedon perspinosa, P. H. ()arpenter, 1881, 
.and of Antedon insignis, Bell, 1882. 

2. In reality discoidea. 
3. Based on the" Alert" Report; in reality Comatula adeonce, 

Lamarck, 1816, misidentified. 
4. A synonym of Antedon loveni, Bell, 1882. 
5. A. synonym of Comatula adeonro, Larnark, 1816. 
6. Includes also PtilO1netra mulleri. 
7. Includes also Alecto purpurea, J-. Muller, 1843. 
B.A synonym of Comatula rotalaria, Lamarck, 1816. 
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9. Based on the "Alert" Report; in reality the Alecto parvi-
cirra !>f J. Miiller, 1841. . 

10. Not the Comatula rotalaria of Lamarck, 1816, but the 
Alecto parvicirra of J. Miiller, 1841, to which species Oarpenter 
inadvertently shifted Lamarck's name. 

11. A synonym of Actinometra annulata, Bell, 1882, and of 
Actinornetra meyeri. Oarpenter, 1882. 

12. A synonym of Asterias multiradiata, Linnreus, 1758. 
13. BaRed on the "Alert" Report; under this name are included 

Phanogenia typica, Loven, 1866, and Actinometra schlegelii, P. H. 
Carpenter, 18tS 1. 

14. Includes also Actinometra annulata, Bell, 1882. 
15. Based on the "Alert" Report; under this name are included 

Alecto m1~ltifida, J. Miiller, 1~41, and Phanogenia typica, Loven, 
1866. 

A careful analysis of Oarpenter's Australian species, based on 
a review of his entire material, gives us the following thirty forms 
known to him as iI!.habitants of the coasts of Australia :-
Capillaster multiradiata Comanthus parvicirra 
Comatella maculata Zygometra microdiscus 
Comatula rotalaria Zygometra multiradiata 
Comatula brachiolata Zygometra elegans' 
Comatula solaris Amphimetra milberti 
Comatula purpurea Amphimetra discoidea 
Oamatula pectinata lJichometra articulata 
Comaster typica nichr()metra reginm 
Comaster multifida nichrometra gyges 
Comantheria briareus Colobometra perspinosa 
Comantheria alternans Oligometra adepnm 
Comanthina belli Oligometra carpenteri 
Comanthina schlegelii Ptilometra macronema 
CiJmantlius trichoptera Ptilometra mulleri . 
Comantlius annulata Compsometra loveni 

Of these, sixteen, or more than one half, belong to the Oomas
teridre, three each to the Zygometridre, Mariametridre and 
Oolobometridrej two each to the Himerometridre and Thalasso
metridre, and ODe to the Antedonidre; there are twenty-nine 
representatives or the great suborder Oligophrea.ta, while only 
one is found of the Macrophreata. 

In 1889 Mt'. Thomas Whitelegge published a most excellent 
"List of the Marine and Fresh-water Invertebrate Fauna of Port 
Jackson and Neighbourhood," and in this list he included five 
species of Orinoids, all of them previously known from the 
region. He was able to add original note~ in regard to three 
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of these species, Cornpsornet1'a loveni, Ptilom~tl'a mulleri, and 
Comanthus tr'icliopteTa, the other two being inclnded on the 
basis of the "Challenger" Report, they having been dredged by 
that ship at Station No. 164 off Port J ackson. 

. Mr. Whitelegge's list is of interest as being the first contri
bution to the study of the Australian Crinoids, by one who was 
actually acquainted with them in life; and also as giving the 
first definite data in regard to their breeding season. 

In 1890 Dr. P. H. Carpenter identified fOI' the Port Philip Bio
logical Survey Committee some twenty-nine specimens of COllla
tu lids which had been dredged by Mr. J. Bracebridge Wilson in 
the outer harbour at Port Phillip, and outside the Heads in the 
summer of 1887,8. There were five species in this collection, the 
most numerous being the little Compsometr'a loveni, Comanthus 
trichoptera, and Ptilometra mullM'i were also included, while 
"Antedon wilsoni," the young of this last, and a new species of 
" Antedon" were recorded. Of this new species Dr, Carpenter 
remarks that, though he believes it to be a new species, "it may 
turn out to be only a strongly marked variety of A. pumila" (i.e., 
Compsometm loveni). This new species is without doubt the 
Compsometra lacertosa described herein. 

In 1890 Dr. E. P. Ramsay recorded some specimens of Antedon 
pumila (Compsometm loveni) which he obtained by dredging in 
Port J ackson. 

The year 1891 was marked by the appearance of Dr. Clemens 
Hartlaub's excellent Monograph upon the Comatulid fauna of the 
Indian Archipelago, a preliminary notice of it having appeared 
in 1890, primarily a report upon the magnificent collections 
made by Dr. J. Brock at Amboina, but includillg all the known 
Crinoids of the Indian Ocean. In addition to Ptilometm muller'i 
from Sydney, seven Australian Comatulids are considered, four of 
which are here de~cribed for the first time, while one of the 
remaining three is new to Australia; these species are :-
Antedon nematodon (n.sp.) IIeterometra nematodon 
Afitedon monacantha (n.sp.) Stephanometra monacantha 
Antedon tener'a (n.sp.) Dichrometra tenera 
A ntedon afra (n.sp. )T1'opiometra arm 
Actinometm pectinata ? Comatula purpurea 
Actinometm bmchiolata Comatula bmcltiolata 
Actinometr'a bennetti i Comanth1M bennetti 

These four new species were all obtained many years before by 
the sllips belonging to the Godeffeoys of Hamburg, and deposited 
in their private museum. Here they had been examined by 
Professor C. F. Liitken, who had bestowed MS. names upon thpm, 
but had never published any diagnoses of his new forms. After' 
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the diss()Jntion of the Godeffroy Company the museum was broken 
UJl and its contents scattered, mostly, however, going to various 
German institntions,.where the specimens were accessible to 
Hartlanb. Liitken had negotiated many exchanges, and had 
sent (lut many specimens under the MS. names which he .had 
applied to the various species HartJaub is therefore to. be 
COlLlmellded for retailling Liitken'soriginal names when describ· 
ing the species, and thereby enabling tho~e who have received 
specimens determined by Llitken to know what species they 
rept'esent, as well as making clear the identification of the 
numerOllS nomina nuda occurring in the catalogues of the 
Hodeffl"OY Museum. 

In addition to describing and recording these various species 
from AURtralia, Hartlaub discovered that the species called hy 
Bell in 1882 Antedon insignis, which name he changed in 18840 
to A ntedon loveni, is· in reality the same 'as the form described 
by Carpenter in 1881 as Antedon perspinosa. 

Professor Bell three years later published a li~t of the Echino
.derllls of North-west Australia, including eleven species of 
Crinoids. No definite localities are given, but he states that "the 
{lhief localities are Holothnria Bank, Magnetic Shoal, COSSaGl>: 
Txlalld, and Baudin Island (140 OS'S. Jat., 125 0 36' E. long.)}' 

The depth alone is recorded with the variolls specieH, ~ndjhe 
list as given is:-

• 1 ntedon milberti ... . ms. Oligometracdr:periteri 8.15 £ {A.n.~Pht .. ·rn .. etr .. a d .. t.·s.·.c.·.o .. t.·.d.e .... ·.a . 

Antedon sen'ipinna ... . .. 24-39" Oligometrac(tj'p~nteri 
Antedon t1ariipinna ... 9-38 " Arnphimetm vcwi'ipinna 
Antedon, sp.(near rnacl'onema) Cenometra corn1J.tii <. 

{ Comatula pectir~dtlt)I' 
Actinometra pectinata 

Actinometra nobilis 
Actinometl'a paucicirl'a 

Actinomet?'a par·vi.cirra 

Actinometra variabilis 

Actinometra multifida 

Actinometm multiradiata 

... 20,36" Comatulaptbrp1.ifkhp 
65 

8-15 

9 

9-38 

" 
Comanthinu belli 

" C ornatula j'olaZa"i(, 
I Comatulap'ectinc:ta' . 

" t Comanthertabrtareus 
Comanthus parvicirra 

J C omaster typica 
l Comanthina belli 

Capillcbster multiradiata 

" 

It iH impossible to question the accuracy of a list of this nature 
no matter how suspicious one may be of some of the records; 
but fortunately I was able to review Professor Bell's material 
during my visit to London, and to reidentify all of • the 
specimens. 

Q Q 
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In 1898 Professor Lud wig Doderlein published an account of 
a collection of Orinoids from Amboina and Thul'RdHY Island; th6 
species recorded by him, with their present identification are :--
Antedon elegans Zygometra elegans 
Antedon mic1'odiscus Zygometra microdiscus 
A ntedon bidens Oligometra adeonm 
Antedonludovici C1'aspedometra amtticirra 
Antedon imparipinna Dichromet1"a protectj~s 
Actinometnt pectinata Comatula pectinata 
Actinometra SOla1"is ... Comatula solaris 
Actinometra paucicirra Comatulc~ rotalaria 
Actinometm belli .~ {C01naster multifida 

... Comanthina belli 

{ Comanthus annulata Actinomet1'a pttrvicirra ... Comanthus parvicirra 
Actinometm regalis Comanthina schlegelii 

THE AUSTRALIAN ORINOID FAUNA. 

As known to-day the Orinoid fauna of the littoral and Rub· 
littoral zones about the continent of Australia (including Tas
mania) is composed of forty-six species, included in nineteen 
genera and nine families; eight of these families, including eigh
teen of the nineteen genera, belong to the suborder Oligophl'eata. 
Twenty of the species and one of the genera are only known 
from Australia j but the latter is closely allied to two other genera 
characteristic of the East Indian region. 

The proportionate frequency of the genera and species· in the 
several families is entirely different horn what is found in otlier 
parts of the world. The Comasteridre are represented by five 
genera and nineteen species, five of which have not been found 
elsewhere j the Zygometridre, though represented by only one of 
the three genera, include three species, all peculiar 10 Australia ;
only two other recent species of this genus are known; the 
Himerometridre are represented by t.hree genera, while the families 
Mariametridre and Stephanometridre have one each; all of the 
four genera of Oolobometridre inhabit Australia, one of the genera 
including three A ustralian species. There are two Australian 
genera of Tropiometridre, one of which is not known elsewhere; 
the great family Thalassometridre, wbich includes sixteen genera 
and very numerous species, is represented by three species; 
and the very large cosmopolitan family Antedonidre, containing 
nearly twenty-five genera, includes but a single genus in Austra
lian waters, with two species, neither of them known elsewhere. 

The great majority of the Australian Orinoids are tropical 
species which have extended their range southward from the East 
Indian region, and they are therefore limited to the coast of 
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Queensland on 'the east, and :the coast north6f Dirk Hartog 
lMland on the west. The southern coasts 'are tenanted by seven 
species peculiar to Austl'alia, but belonging to one endemic and 
four tropical genera, which lend to that region an aspect very 
characteristic, and yet at the same time without any especial 
zoogeographic significance. 

The extent of the intrusion 0.£ the various tropical species into 
Australian territory varies greatly, though possibly much of this 
apparent variability is due to the present lack of accurate know
ledge. 

On the eastern coast the following species are not known to 
occur except at Cape York, or in the immediate vicinity of.that. 
peninsula :-

Comaster multifida 
Comanthina belli 

'" schlegelii 
Zygometra multiradiata 
Stephanometra '11lOIlacantha 
IJichrometra gyges. 

Flinders Island is the southern limit of:
CapillaBter multiradiata. 

Port Denison represents the furthest south attained by:
Comatula pU1'purea 
Comantheria briareus 
Comanthus bennetti 
Stiremetra arachnoide,. 

Bowen limits the range of :~ 
Comatella maculata 
Comarithus valida 
Het6rometra nematodon 
IJichrometra tenera 
Tropiometra afra, 

South of Port Molle the following are not found :
'Comanthus, parvicirra 
Comatula rotalaria 
Oomaster typica 
Comanthe?'ia alternans 
Zygometra microdiscus 
Amphimetm discoidea 

" milberti 
Dichrometra articulata 

" 
?·eginre. 
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The following are not known south of/Port Curtie:-'-
Comatula solari, ' 
Zygometra elegans 
Amphimetra variipinna 
Heterometra btJngalensis 
Oligometra carpenteri 

" adeonce. 

The tropical species extending to Port J ackson, or to Sydney 
a.re:-

Comatella stelligera 
Comatula pectinata 
Colobometra perspinosa. 
Craspedometra acuticirra. 

There are seven species confined to the southern part of Aus-' 
tralia, all peculiar to the region; these are :-

Comanthtl8 trichoptera 
Comatula brachiolata 
Ptilometra macronema 

" mulleri 
Compsometra loveni 

" incommoda 
Oligometra thetidis. 

And they have the following distribution:-
Comatula brachiolata :-King George Sound east to Port 

Phillip. 
Comanthu8 trichoptera :-Tasmania; King George Sound east 

to Port J ackson. . 
Ptilometra macronema :-l>irk Hartog IslaJ?d to King George 

. Sou lld, and east to Kangaroo Island, and to Port Phillip. 
Pt'ilometra mulleri :-P01·t Phillip to Newcastle and Port 

Stephens. 
CompBometra loveni :-Port Phillip, north to Claremont 

Island, Queensland. 
Compsometra incommoda :-Port Phillip to Port Jackson. 

Nothing whatever is known of the Australian ra.nge of the 
following species :-

l'ropiometra enorinus. 

The data. in regard to the range of the species inhabiting the 
west coast of Australia. are so unsatisfa.ctory as scarcely to 
wa.rra.nt recapitulation. The following a,re recorded from North
western Australia:-

Capillastet· multiradiata 
Comaster typica 
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Comaster mu1ti/ida 
Comatula 1'otalal'ia 

" pectinata 
Comanthina belli 
Comanthus pa1'vicirra 
Amphimetra va1'iipinna 

" discoidea 
Oligometra carpenteri 

" 
adeonce. 

From Hicol Bay we know :
. Zygometra mic·rodiscus. 

From Mermaid, etc. :
Comantheria belli 
Zygometm microdiscus 

" elegans. 

From off Port Walcott:
Comaster typica 
ComanthM'ia briarens. 

From Dundas Strait :
Comatula pectinata 
Oligometra adeonce. 

From Holothul'ia Bank :
Oomatula 1'otnlm'in 

" etheridgei, sp. novo 
Heterometra bengalensis. 

From Baudin Island :-
Comatula etheridgei, sp. novo 

" pectinata 
Comanthus parvicirra 
Zygometra elegans 
Amphimetm variipinna 
Cenometra cornutCt, sp. novo 
Oligometra carpenteri 

" 
adeonce. 

j!'rom Fremantle :
Comanthus pal'vicirra. 

From Shark Bay:-
Comatula peclinata 

" pU1'purea. 
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And from Turtle Bay, Dirk Hartog Island:
Oapillaster multiradiata 
Decametra studeri 
Ptilometl'a macronema. 

In short it may be said that from the point of view of the 
Crinoids the coasts of Australia form an integral part of the 
great Indo-Pacific-J apanese faunal region. "'-ith its area of 
maximum intensity lying within a triangle whose apices are 
roughly Luzon, Borneo, and New Guinea, this faunal region 
extends southward, €mbracing the northern coasts of Austni.lia, 
.and down either side of that Continent, becoming progressively 
more and more attenuated as one proceeds southward, reaching 
Shark Bay on the west and Sydney on the east coast. At these 
points it undergoes a transformation, and a fauna is evolved 
wliich, while strictly East Indian, is at the same time character
istically Australian, so that the southern coasts of Australia 
north to Shark Bay and Sydney may be said to constitute a 
South Australian sub region, characterized by one peculiar genus 
(closely related, however, to two East Indian genera) and seven 
peculiar species distributed among five genera, the one just 
mentioned (Ptilometra) and four others, all of which extend 
not ~hward to Ohina or -[apan. 

I have said that the fauna of the Australian coasts north of 
Sydney and Shal·k Bay belongs to thfl Indo-Pacific-Japanese 
region; that is, it is made IIp entirely of Indo-Pacific-J apanese 
genera and species. It has, however, a curious entity of its 
own, a composition which at once distinguishes it from the fauna 
·of any other district, and renders it possible to recognize a 
<collection of Orinoids from any part of the region at once as being 
Australian. 

Among the Oomasteridre there are four species peculiar to 
N ol'th A nstralia; these are :-

o omatula rotala?'ia 
Comatula etheridgei 
Comatula pur'jJUl'ea 
Comanthina bp-lli 

And, strangely enough, they all represent extreme types. 

The genus Zygometra includes in this region three peculiar 
species :-

Zygometra microdiscus 
Zygornetra 1nultiradiclta 
Zygornetnl elegans 

And, most singularly, these are the three most specialized species, 
with the largest number of arms in the genns. 
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The genus Oligornetm here, from the widely spread serripinnn 
oStock, produces an entirely distinct species, O. cal'penteri, which, 
.again, is the extreme form of the genus, and from a somewhat 
different branch (from which 0, thetidis is also derived), O. adeonlE. 

But perhaps as significant as the occurrence of all these extreme 
forms is the absence of many genera which we are accustom.ed to 
consider as an integral part of the fauna of the Indo-Pacific
.Japanese region. In the Comasteridm, Gominia and Gomissia are 
lacking; in the Zygometridre EudiocrinU8 and Gatoptornetm are 
not found; the families Pontiometridre and Calometridre are 
.abRent; in the family Himeromettidrewe fail to tind Himel'o
met"a j in the Mariametridre, jJfariametra and Selenemtl'a j in 
the Stephanometridre, Oxymetra; in the Colobometridm, Gyllo
metra; in the Thalassometridre Asterometra or Pterumetra j in 
·the Antedoninre, Mastigometra or Iridomet1'a " the subfamilit's 
Perometrinre, 7,enometrinre, Heliometrinre, and Thysanometl'il,re 
.are not represented at all, though they include seven genera 
ahundantly represented in the shallow waters of the East Indies. 

While undoubtedly further investigation will till some of these 
gaps, still there are so many of them that their significance cannot 
be denied; the rich East Indian fauna in spreading southward has 
'been modified, first by a selective weeding ont of its component 
genera and species, which has been in part compensated by a 
.development into extreme species of genera from other stock. 

This process has given the North Australian fauna as compared 
with the parent East Indan stock a curiously unbalanced aspect; 
the ()omasteridre and Zygometridre are over-developed to the great 
detl:iment of the other groups, especially of the Macrophreata ; 
.and on the whole this change has been sufficient to entitle the 
Australian coasts from Shark Bay and Sydney northward to 
-rank as a separate subregion of the general Indo-Pacific-Japanese 
region which may be called the Nm·th Austral'ian Subregion, to 
which the South Australian Subregion must be subordinated as a 
daughter division. 

The North Australian Subregion is the equivalent of the 
Japanese, the South-east African, and the North-east African 
Subregions, and, like them, is the result of an adaptation to 
diverse environments of a common stock, the component species 
of which have in each case been sifted out and modified in a 
different way. 

But there is this important difference in respect to the Crinoids 
·of the Australian Subregion as compared with the other sub
regions of the great Indo-Pacific area; the peculiar species are 
always differentiated by an exaggeration of the specific characters. 
A fauna in its infancy is characterized by an enormous Ili versity 
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ltmong the individual~ of all the component species, such a state 
of affairs as we find to-day in the Behring Sea; at matudty we 
find" that the fauna has crystallized into definite fixed and stable 
(usually new) species, some of which generally indicate new 
generic types showing obviolls relationships with the genera of 
other regions. In senescence there occurs what has aptly been 
termed an "explosion" of specific characters which is more or 
less general among the component species regardless of the 
groups to which they may belong, and may result in the sudden 
origin of erratic generic types. Speaking in terms of faunistic 
ontogeny, the Crinoid fauna of Australia is a Crinoid fauna in 
senesCence, the oldest Orinoid 'fauna to be found in the recent 
seas. It came originally from the northward, from the region of' 
the. great East India islandS; but the fauna of these islands has 
been at varioll'l times rejuvenated, probably through geological 
processesresulti'ng in changes in the land and water distribution, 
while that of Australia has been allowed to pass peacefully ill to 
old age. The past Eurol'eanfauna (or more exactly that part of 
it which is comparable to the existing faunas) was senescent, like 
the present fauna of Australia; the fauna of Eastern Africa is 
approximately at maturity; that of tbe West Imlies and the 
north-western coast of Africa is young, not having reached 
maturity, while that of southern Japan is younger still. The 
Arctic Crilloids indicate a fauna at maturity, composed of 
definite fixed types; but the Antarctic fauna is not so old, awl 
the Antarctic extension northward to the Behring Sea presen ts, 
at least north of the tropics, all the evidences of youth. 

One cannot consider the recent Crinoids of Australia without 
speculating upon the p()ssible evidence afforded in regard to" the 
past distribution of land and sea. 1 t is not the place here to 
enter into a detailed discussion of the East Indian and Indian 
Ocean Cl'inoid fauna, but a study of that fauna brings out many 
points of the greatest interest to the Palreont.ologist. What was 
essentially the North A ustralian fauna existed in Europe; it 
l'Afl,p,hed Europe by passage from the northern part of the Bay of 
Bengal north of what is now India. Geological changes have 
turned the sea between the Bay of Bengal and the Atlantic into 
land, resulting in the extirpation of all but two of the genem, 
Antedon and Leptometra, which have been able t() survive, and 
flourish to-day on the east Atlantic shores and the Mediterraneall, 
the only living survivors of the rich fauna that reached Europe 
by the ancient inland sea. It is most extraordinary that these 
two genera should have undergone so little change as to make 
them barely separable from the far distant Mustigometra and 
Psathyt'ometra from which they have been derived. 

At the time when the various tropical A ustralian genera 
reached Europe, other genera, more hardy, pushed northward 
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from the main line across Russia, gradually adapting themselve~ 
to the conditions obtaining in the comparatively rigorous north; 
with the closing of the sea connection behind them these genera, 
Heliometra and Hathrometra-at the present time still closely 
related to their parent East Indian genera Cyclometra and Tri
chometl'a-becarne fixed as an Arctic fauna, and as such survive" 
to-day. 

Besides this open sea connection with Europe and with the 
Arctic Ocean, certain land connections (not n,ecessarily above 
the surface of the sea) are unmistakably indicated by the recent 
Crinoids. 

The adaptable genus Cyclometm, in addition to sending a 
branch to the northward, sent one southward from Australia 
which became acclimated and took on much the same characters 
as the northern branch, differing in almost the same way from 
the parent stock. This formed what T have previously considered. 
as the Antarctic species group of Heliomet1-a, but which I now 
think it would be better to recognize as a sepllrate genus under 
the name of Solanonietra (with the genotype Antedon antarctica, 
P. H. C.), and also, by a meristic variation resulting in the 
doubling of all the radials and the consequent possession of 
twenty instead of ten arms, Promachoc1·inus. At this time 
southern South America was connected with the Antarctic land," 
and thus Solanomet1'a obtained a foothold on the western coast 
of that continent. Finding no barriers to its dispersal, it spread 
rapidly northward, dipping dowllward when passing under the 
tropics (not here recorded from water shallower than 286 fathoms) 
and reaching the Aleutian Islauds, Kamchatka, and Nortll
eastern J aran. 

There was also a land stretching from southern India south
westward to Madagascar by which the Crinoids reached South
eastern A friea; there was no southern portion of Africa, but the" 
Crinoids followed the southern boundary of a land wnich reached, 
in a general way, from southern British East Africa to Morocco 
(or some poin t in northern West Africa) and thence to and 
including the West Indies, the coast highlands of Venezuela alld 
Columbia, southern Central America, and possibly the Galapagos" 
Islands. 

A few innovations in classification have been incorporated in ( 
this Report which seem to be called for by recent accessions to 
our knowledge. The family Tropiometridre, including the genera 
Tropiometrct, Calometra, Ptilometra, Pte1'ometra, and Asterometra, 
has proved to be quite artificial. It is true that the species of 
all these genera agree in having the muscles very greatly reduced 
and the arms ending very abruptly as if broken off, but I fiud 
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upon close study that the muscles have been reduced from three 
.distinctodginal types, while the abbreviated arm tips occur in 
ODe or the genera of the Thalassometridre. I have therefore 
l'etained the family Tropiometridre as covering Tropiometra- only, 
a curious genus with no very close affinities, created a new 
family Calometridre containing four new genera for the numerous 
species which I form,erly placed in Cawmetra, and placed Ptilo
metra, PteromfJtra, and Asterometra in the Thalassometridre where 
they undoubtedly belong. The Charitometridre I have made a" 
taml1y inst-eadof .a subfamily, of equal rank with the family 
Thalassometridre (formerly toe subfamily Thalassometrinre). 

Recent discoveries have shown that the Zygometridre are not 
mearly so sharply differentiated from the so-called Himorome
tridre as was previously supposed, and it has seemed best to 
.discard the latter family altogether, raising the three subfamiliea 
previously included within it to family rank. 

EXPLANATION OF TERMS. 

In the description of a Coma tu lid the number of the cirri is 
-expressed by Roman n,umerals, and the number of their com
ponent segments by Arabic; tlius "cirri XVII, 25" means that 
the animal has seventeen cirri, each with twenty-five segments. 

The division series are indicated by the jetters " Br" preceded 
by the number of the series, expresse~ in Roman numerals ~ 
thus "IBr" signifies the first division series following the radials, 
the "costals" of P. H. Carpenter's terminology in his later 
works, and the "second and third radials" of the "Challenger" 
Reports; "IIBr" is equivalent to "distichal series," "IIlBr" to 
.. , palmar series," "IVBr" to "post-palmar series," etc. The 
individual elements of the division series are indicated by so-called 
.inferior numbers; thuslIBr2 means the "second distichal" or 
tIle second ossicle of the second division series. 

The presence of a syzygy is indicated by the use of the symbol 
'''+''; thus" IIBr4(3 + 4)" means that the second division series 
is composed of four ossicles, of which the third and fourth are 
.united by syzygy. 

The outer pinnules of an arm are numbered in regular sequence, 
p 1> P 2' P 3' etc.; the inner pinnules are lettered Pa, Pb, Pc, etc. 
'The IBr or "costal pinnule " (only found in the genus Eudiocri
,nus) is distinguished as Pc, the lIBr or "distichal pinnule" as 
PD, the IUBr or "palmar pinnule" .as Pp, the use of these 
inferior capitals serving to differentiate these pinnules from those 
.()f the .inner side of the arm. 
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KEYS TO THE FAMILIES, GENERA, AND SPECIES OF. AUS·fRALU.N 

CRINOIDS. 

The following keys have been arranged so as to make as ea.sy 
as possible the work of identifying Australian Orinoids. The most 
-obvious and most readily comprehended differential characters 
have been employed, regardless of their systematic value. Besides 
general keys, I have included keys based upon the extent and 
,character of the arm division which, although purely a matter of 
·secondary significance, offers possibly the best criteria to those 
not especially familiar with these animals for the identification of 
the various genera and species. 

It must be borne in mind that the young of all niUltibrachiate 
{Jomatulids have ten arms only, and that, therefore, these keys are 
not adapted to them. In general there will be no difficulty in 
identifying the young by comparison with adult specimens of the 
species inhabiting the localities where they are found; but in the 
Tropiometridre and Thalassometridre the young differ widely from 
the fully grown, and great caution must be used in their deter
mination. 

KEY TO THE FAMILIES AND SUBFAMILIES OF CRINOIDS INHABITING TilE 
COASTS OF AUSTRALIA • 

.(1'1. Proximal pinnules furnished with a terminal comb; mouth 
usually marginal or submarginal, anal tube central (10-160 
arms} ............................ _ ... " ..... , .. , ................. ",Coma.steridce. 

G'. Proximal pinnules without terminal comb; mouth central, anal 
tube marginal. 

b1 • I Br united by pseudo-syzygy (5-100 arms) ...... ", ...... Zygometridce. 
b'. I Br united by synarthy. 

c1 • Pa abseut(10-30 arms) .................... , .......... , ... (Jolobometridce. 
c'. Pa present. 

dl. ~ll the pinnules cylindrical and very slender; P 1 twice 
as long as the next following piunules; all the pin· 
nules are composed of much elongated segments (10 
arms} ..................................... , ........ , .. , .. ,Antedonida. 

d,2. Some of the lower, or all the pinnules prismatic, or 
some of the lower pinnules enlarged and stout; PI 
smaller than P 2 ; or, if larger, strongly prismatIc. 

e1 • The pinnules, at least those in the lower portion of 
arm, triangular. 

(1. All the pinnules strongly prismatic; cirri very 
long, the ou ter segments short and bearing dorsal 
spines; P 1 similar to P 2 but smaller, or much 
enlarged and strongly prismatic (10·30 arms) .. , 
.............................. , ....... , ........... , 'l'halas.omdrida:. 

fO. The distal pinnules slender and cylindrical, 
shorter than the triangular middle pinnules; 
cirri short and stout, the distal segments with
out dorsal pro'cesses; PI similar to Po, but 
slightly shorter and more delicate (10 arms} ...... 
.. ..... .. .. '.. .." .......................... , .... Tropiometridce. 
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eO. All the pinnnles cylindrical. 
}1. Brachials in distal part of arm exceedingly short 

and discoidal (10-40 arms) ...... ........... .IIimerometrintJl. 
f2. Brachials in distal part of arm wedge·shaped and 

not particularly short. 
yl. The outer cirrus segments bear dOl'sally paired 

dorsal spines, or one or two denticulate tranl-
verse ridges (lO-40 arms) .......... ...... Golobornetridre. 

gO. The outer cirrus segments are longitudinally 
carinate dorsally, or bear single median dorsal 
spines. 

ht. II Br 4 (3+ 4) ........................... Himerometrid~. 
h'. II Br 2. 

il. P~ very stiff and spine like, with eighteen 
or fewer segments ............ .... Stephanometrida:. 

j'. p. flagellate distally, with more than 
twenty segments .... : ............... Mariametridre._ 

KEY TO THE GENERA OF THE COMAS·!'ERIDh]. 

(1,'. Combs not confined to the proximal pinnules, but occurring at 
intervals all along the arm; proximalpinnules slender; mouth 
but slightly excentric ................................................ Oomaste,·. 

a'. Combs confined to the proximal pinnules; proximal pinnules 
stouter than those succeeding. 

b1 . n Br 4 (3+4) ; always more than lO arms ... ............. Oomanthu8. 
b'. II Br 2, or lacking; 10 or more arms. 

cl. Middle pinnules stout, with 'Segments which are very 
much broader tha.n long; I Br apparently united by 
syzygy; if more than ten arms, cirri are ab.ent ...... Gomatula. 

c'. Middle pinnules not enlarged, composed of approximately 
squarish segments; I Br united by' synarthry ; twenty 
or more arms; cirri well developed ................ ...... Gomatella. 

KEY TO TH~] GENERA OF THE COLOBOMETRIDAl:. 

a'. Pa absent. 
b' All the pinnules very stiff, with very spinous distal ends to 

the segments; all the lower pinnules enlarged; cirrus seg
ments, or P 2 and P 3' with very spiny ends, forty or more in 
number ............................................................... Oolobom,tra. 

b'. p 2 only enlarged and stiffened; cirrus segments with smooth 
ends, less than twenty in number. 

Cl. More than ten arms .................................. ........ Oyllometra. 
c2 • Ten arms ................................................ ........ Decametra .. 

a". Pa present. 
b~. Teu arms; 20 or less cirrus segments, the outer with dorsal 

transverse ridges ................................................. ,Oligometra. 
b2 • More than twenty arms; more than 30 cirrus segments, the 

outer with paired dorsal spines ........................... ... Genometra. 

KEY TO THE GENERA OF THE THALASSOMETRIDlE. 

11/,1,. Ten arms; cirri arranged in tell CUIUllllM OIl a rather small 
columnar centrodorsal ; P 1 larger and stouter than p ... . Stiremetra 
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or arranged in fifteen closely crowded columns, on a large 
columnar centrodorsal; Pi smaller than P 2 ........ ~ ...... • Ptilometra. 

KEY TO THE GENERA OF THE HIMEROMETRIDJE. 

al. Distal brachials exceedingly short and discoidal; arm bases very 
rugged ............................................................ .... Amphimetra. 

u'. Distal brachials wedge·shaped and not especially short; arm 
bases smooth. 

bl • II Br 4 (3+4). 
Cl. Cirri long, stout basally but gradually tapering to a point 

dist...lly ...................................................... Cra.spedometra. 
c'. Cirri moderate, not tapering distally._ ................ ... Heterometra. 

'THE FOLLOWING FA~nLIES ARE REPRESE:-!'l'ED IN AURTRALIAN SEAS BY BUT 
A SINGLg GENUS EACH. 

Zygometridre; Tropiometridre; Stephanometridre; Mariametridre; and 
Antedonidre. 

KEY TO THE GENERA OF AUSTRALIAN CRlNOIDS COl'lTAINING SPECIES WITH 
TEN ARMS ONLY. 

·a I • Lower pinnules provided with a terminal comb; month ex centric, 
anus central or nearly so ............................ " ................. Gomatula. 

~'. Lower pinnules without terminal combs; mouth central, aqns 
marginal. 

bI. Pa absent. 
Cl. All the pinnules very stiff; cirri long, with more than 

forty segments ................... , ......... , ., .......... ...... Golobometra. 
c'. Only l' 2 stiffened; cirri short, with less than twenty seg-

ments .................................................... ......... Decametra. 
02 • Pa present. 

c1 • All the pinnules sharply triangular, the first much en-
larged.. . ... . ................................................ , ..... .. Stiremet1'a. 

c'. All, or at least the distal pinnnles, cylindrical. 
d ' . P1 twice as long as P" ............................ ... Gompsometra. 
dO. Pi shorter than P 2' 

e l • The lower pinnules bear stout processes on the seg. 
ments ...... _ .......................................... Oligometra. 

eO. The lower pinnules do not bear processes on the 
segments. 

p. Cirri slightly tapering distally, rather slender, 
with processes Dn the dorsal side of the distal 
segments ........................................... A mphimetra. 

r. Cirri stout and smooth, not tapering distally 
........................ , .... , ., .......... ; .............. Tropiomet1·a. 

KEY TO THE GENKRA OF AUSTRALIAN CRINOIDS CONTAINING SPECIES WITH 
MORE THAN TEN ARMS, WHOSE DIVISION SERIES ARE ALl, OF TWO OSSICLES 
EACH. 

ca ' • The proximal pinnules bear terminal combs; mouth marginal or 
submarginal; anus more or less central. 

b' . Cirri absent; elements of division series apparently united by 
syzygy ............................................................... Gomat"la. 
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b', Cirri present; elements of division series united by syriarthry 
.......... f'........... ........ ...... ........ ..... .. ................. .. 0omateUa. 

a,". The proximal pinnules do not bear terminal combs; mouth 
central; anal tube marginal. 

b1 • Pinnules triangular .......... " ........... ........................... Ptilometra. 
b'. Pinnules cylindrical. 

Cl. Pg much enlarged, abruptly larger than P 1 0r Ps, which 
latter resemble P 4" stiff and spinelike; the division 
series are well separated,. and their component ossicles 
have broad ventrolateral processes. 

d~. Cirrus segments subequal, all much broader than long, 
the outer with paired dorsal spines ................. Oenometra. 

d'. Earlier cirrus segments (except the basal) longer than 
broad, but becoming shorter distally; outer cirrus 
segments without dorsal processes ...... ...... Stephanometra • 

. c'. p. not greatly, if at all, larger than Ps, which latter is 
considerably larger than P 4; enlarged proximal pinnules 
flagellate, with very numerous segments; division series. 
in close lateral apposition, and usually laterally flattened, 
without ventrolateral processes on the component seg- . 
menta. .... ... ... . .. .. .... ............... ....... ............. Dichrometra; 

KEY TO THE GENERA OF AUSTRALIAN CRINOIDS CONTAINING SPECIBS WITH 
. MORE THAN TEN ARMS WHOSE II BR SERIER ARE 4 (3+4). 

al. The proximal pinnules bear terminal combs; mouth more or less 
ex centric, anus more or less central. 

bl.. Combs occur at intervals along the distal pinnules ; proximal 
pinnules slender; mouth nearly central.. ................ ...... Oomaster. 

b'. Combs 'confined to the proximal pinnules, which are stouter 
than those succeeding; IIorms nearly or quite central. ..... Oomanthus. 

a,'. Proximal pinnules without terminal combs; mouth central, anus 
marginal. 

b1 • I Br united by pseudosyzygy ; disk completely plated .... Zllgometra. 
b'. I Br united by synarthry ; disk un plated. 

Cl. Distal brachials exceedingly short and discoidal; arm bases 
rugged and tubercular; lateral processes on the seg-
ments of the proximal pinnules ........................ Amphimetra. 

c·. Distal brachials wedge-shaped, not especially short; arm 
bases smooth.; no lateral processes on the lower pinnules. 

d 1 • Cirri long and smooth, stout basally and tapering 
evenly to a point ...................... ............ Oraspedometra. 

d'. Cirri shorter, not tapering distally, the outer segments 
strongly carinate or spinous dorsally ............ ... Heterometra. 

KDy TO THE AUSTRALIAN SPECIES OF THE GENUS COMATELLA. 

a~. About twenty arms; cirri small, with 15-20 segments (Queens~ . 
land) ...... ..................... ............................................. 0. maculata. 

at. About thirty arms; cirri well developed; with 20-26 segments 
(Queensland " New South Wales) ....... ........ .................. 0. steltigera. 

KEY TO THE AUSTRALIAN SPEC.IES OF THE GENUS COMATULA. 

a~. Twenty arms; cirri absent. 
b~. All the arms of equal length (N. and N. W. AU8tralia) .. :0. rotalaria. 
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b', The outer arms on each radius averaging only half as long as 
the inner arms (N. W. Australia) ................. 0. etheridgei, sp. novo 

a'. Ten arms; cirri present. 
P. Thirty or more very short cirrus segments (Southern Aus· 

tralia) ..... .................................................. ...... 0. brachiolata. 
b2 • Less than twenty-five cirrus segments, which are of moderate 

length. 
cl.. Eighteen or more cirrus segments (Queensland and N. W. 

Australia) . ........................................................ O. 8olari~. 

c2 • Fifteen or less cirrus segments. 
d l • Cirri occurriug all round the periphery of the centro-

dorsal (Queensland and N. W. Australia} ......... O. pectinata. 
d'. One or two cirri in each interradial angle (Queensland 

and N. W. Australia) . ........................ '" ... 0. purpUl'ea. 

KEY TO THE AUSTRALIAN SPECIES OF THE GENUS COMASTER. 

al.. Less than fifty arms (Queensland and N. W. Au.tralia} ...... G. multifida. 
a'. Usnally eighty or more arms (Qtteensland and N. W. Australia) 

....................................................................... .... 0. typica. 

KEY '1'0 THE SUBGIlNlmA OF THE GENUS COMANTHUS. 

a1.. III Br 2, rarely 4 (3 + 4) ............................................. Oornantheria. 
a 2 • III Br 2 externally, 4 (3+4) internally ................ ....... Oonutnthina. 
a 3 • III Br 4 (3+4), rarely 2 ....................... ..................... Oornanthu8 .. 

KEY TO THE AUSTRALIAN SPIlCIIlS OF 'THE SPBGENUS COMANTHERIA. 

al. IV Br and following series 4 (;~ +4) (Queensland; N. W. Australia) 
........... .......................... .. .. ................................... O. briareu .•• 

a 2 • IV Br series 4 (3 + 4), V Hr series 2, VI Br series 4 (3 +4) (Qneen~. 
land) ... .. . .. .................... ... ....... . .. :..... . .................. O. alternClns. 

KIlY TO THE AUSTRALIAN Sl'ECTES OF THE SUBGENUS COMANTHINA. 

al. IV Br and following series 4 (3 + 4) ; the proximal pinnule seg-
ments do not bear dorsal processes (Queen8land) ............ O. 8chlegelii. 

a 2 • IV Br and following series 2 ; the proximal pinnule segments 
have strong dorsal processes (Queensland and N. W. Australia) 
............................. '" .................................................. O. belli. 

KEY '1'0 THE AUSTRALIAN SPECIES O~- THE SUBGENUS COMANTHUS. 

al. Cirri long and stout, the segments thirty or more in number, 
subequal, the distal without dorsal processes; eighty to one 
hundred and twenty arms (Queensland) ......... ........... ....•. 0. bennelti. 

a 2 • Cirri ehort and slender with less than twenty-five segments, of 
which the proximal are more or less elongated and the distal 
short, or absent; not more than sixty arms. 

b l • Forty or more arms; cirri absent (Queensland and N. W. Aus-
tralia} ....... .................................................... ... 0. annulata. 

bO. Less than thirty arms; cirri present. 
Cl. Twenty to thirty very slender cirri with nearly twenty 

segments; anterior angles of axillaries produced (.N.S. 
Wale8 and S. At/.stralia) ............... .................. 0. trichoptera. 

c'I. Less than fifteen cirri, which are not especially slender, 
with less than fourteen segments; anterior angles of 
axillaries not especially produced (Queensland and N. IV. 
A !tstralia) . . . .. .; ......................•. , ..... , ............... O. parvicirra. 
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KEY TO THE AUSTRALIAN SPECIES OF THE GENUS ZYGOMETRA. 

·al.. nI Br series mostly, or entirely, 2. 
b". 2 III Br series developed on each post-radial series, internally; 

thirty arms; thirty-five. or fewer cirrus segments (? N. Aus-
tralia} ... ....................................................... ........ z. comata. 

b2 • Numerous III Br series developed on each post-radial series, 
externally as well as internally; forty or more arms; forty 
or more cirrus segments (N. Au.~tralia} ....... _ .............. Z. eleyans. 

·a·. III Br series mostly, or entirely, 4 (3 + 4). 
b2 • 4 division series; proximal pinnules very large and stout (N. 

AtMtralia} ......... ........................................ ... Z. microdiscus. 
bO. 3 division series; proximal pinnules slender (N. Australia) 

................................................................. .. Z. multiradiata. 

KEY TO THE AUSTRALIAN SPEcms OF THE GENUS AMPIIIMETRA • 

. a 1 . More than ten arms; the proximal pinuules with strong lateral 
processes on the segments (Queensland; N. W. A ustralia} ... A. va1·iipinna. 

·€l •• Ten .arms ; the proximal pinnules smooth. 
bl. Cirri very stout, all the segments much broader than Illng, 

subequal (N. W. Australia} .............. ................ ...... A. milberti. 
b". Cirri moderately slender, lI.t least the proximal segments 

longer than broad (Queensland} ........... :· ......... ... ...... A. discoidea. 

KEY TO THE ACSTlIALIAN SPECIES OF THE GENUS HETEROMETlIA • 

. a l • 35-55 cirrus segments, the outer half with moderately developed 
spines; lower pinnules not carinate; thirty·eight arms (Queens-
land} ............ .................................... .................. H. nematodoll. 

-a 2 • 2()"25 cirrus segments, the outer with long sharp spines; lower 
pinnules strongly carinate; eighteen or less arms (Queens/(tnd) 
....................................................................... ... H. benyalensis. 

KEY TO THE AUSTRALIAN SPECIES OF THE GENUS DICHROMETRA. 

·a". Lower pinnules considerably larger on the outer arms of each 
post-radial series th"'n on the inner, and very slender; 20-30 
cirrus segments, the outer with small spines; 32-43 arms (Queen-s-
land)...... ............................ ........... ............... .. ....... .. D. tenera . 

.(l2. Lower pinnules approximately of equal size on all the arms. 
bJ.. P 2 longer than P 3' 

c:L. P 2 not greatly larger than P 3 ; thirty-eight arms (Queens-
land) .. ............................................. ............... D. reyince. 

c·. P;j' not much longer than P l; forty-one arms (Thursday 
Island) ........................................................... ... D. yyges. 

bO. P 2 and P 3 about equal in length; :15·40 cirrus segments, .the 
outer spiny (Queensland) : ....................... ............ D. articulata. 

KEY TO THE AUSTRALIAN SPECIES OF THE GENUS OLWOMETRA • 

. a~. P'!j much the largest pinnule on the arm; the whole animal 
delicate and slender. P 2 with large processes on the lower 
segments (Queensland and N. W. Aubtralia} ................ 0. carpenteri. 

all. pl the longest pinnule ; the whole animal is stout. 
bl • Cirri XX, 20; two dorsal transverse ridges on each cirrus 

segment; genital pinnules not expanded (N. W. Austmlia, 
Thursday J.~land,Queen8land} ..................... ............ O. adeonre. 
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b2 • Cirri XV-XX, ]5; a median transverse ridge on the doreal 
side of each cirrus segment} genital pinnules expanded (New 
BotLth Wales) . ....................................................... O. thetidis. 

KEY TO THE SPECIES OF THE GENUS PTILOMETRA. 

al.. Proximal cirrus segments as long as or longer than broad; cirrus 
sockets in more or less definite columns; middle segments of 
proximal pirmules half again to twice as long as broad; distal 
pinnules with the thit·dand following segments longer than 
broad (W. and 8. Au8tralin} ...................................... P. macronema. 

ago Proximal cirrus segmeuts twice as broad as long; cirrus sockets 
irregularly arranged; mi,idle segrl'lents of proximal pinnules not 
so long as broad; distal pinnules with the segments broader 
than long until the distal third (S. E. Australia} ............. P. rnulle?·i. 

KEY TO TRill AUSTItALIAN SPECIES OF THE GENUS TROPIOMETRA. 

a'. 30 or more cirrus segments; arms perfectly smooth and evenly 
rounded dorsally, usually about 200 mm. long; deep violet or 
bright yellow (Queensland) .. .......... _ ............. " .............. 1'. afra. 

a 2 • 25 or less cirrus oegments; arms with a narrow median dorsal 
keel, 135 mm. or less in length; mottled violet and white, or 
purple and yellow (Queensland} ................................... T. encrinu8, 

KEY TO THE AUSTRALIAN SPECms OF THE GENUS COMPSOMETRA. 

al. Cirri slender a.nd delicate, the segments preceding the penulti-
mate being at least half again as long as broad, ................. C. loveni. 

a 2 • Cirri comparatively stout, the three or four segments preceding 
the penultimate <being broader thln loug ........ ............ O.incommoda • 

. THE FOLLOWING GENERA ARE ItEPRESENTED IN AUSTItALIAN SEAS BY A 

SINGLE SPEcmS EACII :-

Capillaster ; Craspedometra " Btephanometra; Cenometr'a; Colobometra; 
Decametra; Stiremetra. 

L1ST OF THE CRINOIDS OF AuS'rRALIA. 

In the annotated synonymy the localities printed in heavy 
faced type are the type localities j those in italics are the .places 
from which the species are reported other than the place of origin 
of the type-specimen. 

In cases where the first reference to a sppcies is accompanied 
merely by a more or less enigmatic "specific formula," or is 
merely a nomen nudum, it is omitted, and the reference substi
tuted where the species was first adequately described. Informa
tion in regard to the early history of all the names may be found 
in my paper on the "N omenclatUl'e of the Recent Crinoids,"l and 
it seems superfluous to repeat the data there given. 

In the case of families and higher groups it has not seemed 
worth while to hurden the text with references to the original 
place of publication, as in most CH~es these works are of no 
interest other than purely systematic. Where such references 

i Proc. U.~. Kat. 1\1 us., yol. 34, 1\ o. 1623, rr. 435-542. 

R It 
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are not given I have, however, appended the name of the student 
who first proposed the group nallle as a guide to anyone who may 
Qe interested in looking up the matter further. 

Phylum ECHINODERMATA, Klet"n. 

Subphyl;,m Echinodermata Heteroradiata, A. H. Clark. 

Class P E L. M A T 0 Z 0 A, Lettckart. 

Subclass CRINOIDEA, Muller. 

Order 00 M AT U LID A, A. If. Clark. 

Suborder OLIGOP HREATA, A. H. Clark. 

Family C 0 M A S T E R 1 DlE, A. H. Clark. 

Subfamily OAPILLASTERINlE, A. H. Cla1·k. 

Genus 0 A P ILL A S l' E R, A. H. Clark. 

(Japi?!aster, 1909, A. H. Clark, Proc. BioI. Soc. Washington, 
. vo!. 22, p. 87 (Actinometra sentosa, P. H. Oal'pentet·, 1888). 

Differential Cltaracters.-The genus Oapillaster is a very easy 
Qne to recognize, for it is the only Comatulid genus in which a 
pinnule is borne on the first hrachial of the free arm; if In Br and 
subsequent series are present, these are always composed of three 
·ossicles, the two outer nnited by syzygy, and the first bearing a 
"innule. 
, Range.-Capillaster ranges from South-eastel'll Africa to 

(leylon, and thence eastward and north-eastward to Northern 
Australia, the Philippine Islands, the Carolines, and Southern 
Japan. 

A closely allied genlls, Nemaster, represents it in the Caribbean 
Sea and ori the coast of Brazil. 

CAPlLLASTER MULTIRADIATA (Linnretts). 
Stella ohinensis perlegens, 1711, Petiver, Gazophylacium, pI. 4, 

fig. 6 (China). , 
Asterias peotinata (part), 1758, Linnreus, Syst. Nat., ed. x., p,' 663 

(reference to Petiver, but not other references or the typ. 
specimen). 

Asterias multiradiata, 1758, Linnreus, tom. oit., p. 663 (type speci~ 
men at Lund., but not references cited) (INDIAN OCEAN). 
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Comatullt fimbriata, 1816, LamHrek, Hist. Nat. des animanx s~ns 
vertebres, vol. :l, p. 535 (AURTRALIA). 

Comatula c()ccodistoma., 1802, Dujardin and Hupe, Hist. N at. des 
zoophytes, Eehinodermes, p. 208 (nomen nudnm) (},{ada
gnscar). 

C'omntIt.la (Actinornetra) b01'1wensis, 1875, Grube, Jahl'esber. 
BellIes. Ges. vater!. Cult,ul', 1875, p. 75 (NORTH BORNEO). 

Actinometra coppengeTi, 1882, Bell, Proc. Zoo1. Soc., 1882, p. 535 
(FLINDERS, CLAmMoNT); 1884, Report Zool. ColI. H.M.S. 
"Alert," p. 168, pI. xvi., fig. B. (idem). 

Actinometra mllltiTaaiata, 1888, P. H. Carpenter, " Challenger" 
Reports, Zool., vo!. 26, p. 322 (P'rince of Wltles Channel, 
8Ims.); 1889, Studer, Die Forschungsreise S.M.S. "Gazelle," 
iii., Thiel, Zoo1. u. Geol., p. 195 (19 0 41N' S. lat., 1160 49'8' 
E. long., 91'5 meters); 1894, Bell, Proc. Zoo1. Soc., 1894, 
p. 394 (N. W. Anstmlin). 

Capillaster multiradiata, 1909, A. H. Clark, Zoologische Anzei}:,er, 
vol. 34, p. 364 (Didc Hm·tog 1., 7 jms.); Vidensk. Meddel 
fra den Naturhist. FOl'ening i KCibpuhavll, 1909, p. 134 
(discussion ) . 

.Actinornetra mnltifida, Brit. Mus., MS. 
Antedon anceps, Brit. Mus., MS. 

Differential Cha1'acters.-This species mmally has between 
tifteen and twenty-five arms. It is the only Au,traliall Comatulid 
in which the first brachial of the free arm bears a pinnule, and 
is therefore flasily recognised. 

Anstralian Records.-Known since 1816 from" Australia," it 
is only within comparatively rec.ent years that exact I'('col'ds of 
locality touching the occurrence of this species in Australia have 
been published. The" Gazelle" obtained it in 7 fathoms at 
Turtle Bay, Dirk Hartog Island, West Australia, and in 19° 42'1' 
S.lat., 116 0 49'8' E. long. (off West Australia) in 91'5 meters 
(about 51 fathoms); Bell records it from" North-west Australia" ; 
the "Alert" dredged it at F.linders Island, Claremont, in 11 
fathoms; and the "Challenger" dredged it in Prince of Wales 
Channel (100 30' S.lat., 142° 18' E. long.) in 8 fathoms. 

Distribution.-Capillaster multimdiata is fonnd at Madagascar 
and Mauritius, and ranges from Ceylon eastward along the shores 
of the Indian Ocean, including the more northern coasts of 
A nstralia, occurring abundantly about all the East Indian Islands, 
and reaching as far as Kogoshima, Japan, and the Caroline 
Islands. 2 

2 The form occurring on the south· eastern coa,t of Africa, and at Mada
gascar and Mauritius, differs· slightly from the typical East Indian variety. 
and has been differentiated under the subspecific name of C. 1n. coccodisto1na 
cj. Proc. U.S. Nat. Mus., vo!. 40, p. 16). 
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Genus C 0 ::\f ATE L L A, A. H. Cla1·k. 

Cornatella, 1908, A. H. Clark, Smiths. Miscell. Coil. (Quarterly 
Issue), vol. 5:l, p. 207 (Actinornetra nig1'a, P. H. Carpenter 
1888). 

Ditre1'ential Characters.-In the genus Comatella the division 
series are all of two segments each, and the first two brachials Of 
the free undivided arm are united hy a true or a pseudo-syzygy; 
the cirri are always present and well developed. There is never 
a pinnule on the first brachial. 

Range.----'This genus ranges from South-eastern Africa, the 
Maldive and Laccadive Islands to Southern Japan, the Philip
pines, Tonga, Samoa, Fiji, and Northern and Eastern Australia. 

A very similar genus, Neocornatella, replaces it in th6l Carihbean 
Sea and on the Atlantic Coasts of Southern Europe and N orth
western Africa. 

COMATELLA STELLLGERA (P. H C.). 

Antedon ( Actil1ornetm) tenax, Liitken, MS. 
Act'inometra stelligem, 1880, P. H. Carpenter, Journ. Linn. Soc. 

(~ool.), vo!. 15, p. 198, pI. xii., fig. 26 (near KANDAVU, FIJI). 
Actinornet1'a notata, 1889, P. H. Carpenter, Journ. Linn. Soc. 

{Zoo!.), vo!' 21, p. 312, pI. xxvii. (KING ISLAND, MERGUI 
ARCHIPELAGO ). 

Antedon bassett-srnithi, 1894, Bell, Proc. Zool. Soc., 1894, p. 399, 
pI. xxiv. (MACCLESFIELD BANK, 13-36 fms.). 

Cornatella stelligera, 1909, A. H. Olat'k, Vidensk. Medd. fra den 
Naturhist. Forening i Kobenhavn, 1909, p. 136. 

DiJfm'ential Oharaclm·s.-Thii:l and the following are the only 
Australian Comasterids in which all the division Heries are com
posed of two ossicles united by a readily discernible synarthrJ. 
The cil·ri are always functional and numerous. Cornatella stellige1·(J:. 
is easily distinguished from C. mac~blata by its more numerous 
(about thirty) arms and longer and stouter cirri, which have more 
than, instead of less than, eighteen segments. 

Specirnen in the AHstralian Jluseurn.-The collection submitted 
to me included a single specimen of this species from Port J ackson, 
New South Wales," the first known from Australia. It is of 
medium size and has thirty-six arms which were originally about 
90 mm. long; the cini are xxii, 18-20, 20 mm. long. The 
eversion of the distal edge of the brachials is especially well 
marked, and there is an indication of an eversion of the distal 
edges of the elements of the division series. 

Range.-Comatella stelli.qera is found from Port· J ackson, 
N.S. Wales, to Samoa, Fiji, Tonga, the Philippine Islands and 
Macclesfield Ba!lk, the Mergui Archipelago, and CeyloD. 
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COMATELLA MACULATA (P. lI. C.). 

Actinomet1'a jU8ca, 1877, Llitken, Mus. Godeffl'. Cat., vol. 5, 
p. 100 (nomen nudum), (Bowen). 1888, P. H. Carpenter, 
"Challenger" Reports, Zool., vo!. 26, pp. 306, 307 (nomen 
nud~tm), (Bowen). 

Actinometra maculata, 1888, P. H. Oarpenter, tom. cit., p. :307, 
pI. Iv., fig. 2 (PRINCE OF WALES OHANNEL, near OAPE YORK, 
8/m8.). 

Gomatella macnlata, 1909, A. H. Olark, Vidensk. MeJde!. fra 
den Naturhist. Forening i Kobenhavn, 1909, p. 138 (Bowen). 

Differential Characters.-Comatella macnlata is a small spAcies 
with twenty arms, or somewhat fewer, about 80 mm. to 100 mm. 
long; the cirri are small, though numerous, and possess not more 
than twenty segments. 

Australian Record.-Bowen. 
Range.-Northern Australia to the Maldive and Laccadive 

Islands, and South-eastern Africa. 
Remarks.-The type specimen, which I examined while in 

London, re~embles very closely the specimen from Bowen in the 
{)ollectionof the Zoological Museum at Oopenhagen, described in 
my report on that collection. . 

Subfamily COMACTINIINAJ. 

GenHs 0 0 M A T U L A, 'Lamarck. 

Comatula, 1816, Lamarck, Hist. nat. des animaux sans vertebres 
vol. 2, p. 530 (Cornatula solaris, sp. nov.). 

D'iJerential Cltaracters.-In Comatula the elements uf the IBt· 
series and the following division series (when present) and the 
firHt two brachials al'e united by what appears to be a true syzygy, 
though in reality it is a modified form of the more common 
synarthry or bifascial articulation. There are ten arms, except 
in three species, two of which have twenty and the third usually 
ten, but sometimes eleven or twelve. The cirri, which are often 
nbsent in tbe adults, are perfectly smooth dorsally without dorsal 
spiBes or ridges. The segments of the genital pinnules are short 
.and very broad. 

Range.-Cornatula ranges from the Andaman Islands, Java 
and Singapore, including the whole of Australia, to Oelebes, the 
Philippine Islands and Hong Kong. 

A closely allied genus, Cornactinia, represents it in the Oaribbean 
Sea. 

OOMATULA ROTALARIA (Lalllal'ck). 

Comatula j'otalaria, Hist. nat. des animanx sans vertebres, vol. 2, 
p. 534 (Australia). 
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Actinometrajukesii, 1879, P. H. Carpenter, Proc. Roy. Soc., vo1. 
28, p. 390 (NORTH-EAST COAST OF AUSTRALIA). 

Actinometra jukesi, 1884, Bell, Rep. Zool. ColI. H.M.S. "Alert," 
p. 168 (Albany Island; P1'ince of Wales Channel); 1885, 
Proc.I .. inn. Soc. N. S. Wales, vo1. 9, p. 491:5 (Port Molle). 

Actinometra paucicirra, 1884, Bell, tom. cit., p. 169, pI. xvii., figs. 
A, An (PRINCE OF WALES CHANN~~L; THURSDAY ISLAND); 

1888, P. H. Carpenter," Challenger" Reports, Zoo!., vo1. 
26, p. 291.-1898, Doderlein, Denksclm Ges. Jena, vo1. viii., 
p. 479 (1'hw'sday Islnnd). 

Differential Chnracters.-This species always has almost or 
quite exactly twenty arms and division series of two ossicles each, 
united by a pseudo-syzygy which appears exactly like a syzygy 
externally. When adult there are no cirri; the cirri of the 
young are always perfectly smooth dorsally. 

Specimens in the Austrnlian Museum Collection.-Albany 
Passage :-Two fine examples, one with nineteen, the other with 
twenty arms. Port Molle, Queensland :-Two specimens; one is 
a fine large individual with twenty arms 120 mm. long, the other 
a young example with twenty arms 60 mm. long, and cirri vii, 
15, 11 mm. long. This specimen represents the stage figured by 
Bell in the "Alert" Report (pl. xvii., A); the seven cirri are
confined to the interradial angles of the centrodorsal; three are 
single, the remaining four in two pairs; they are moderntely 
slender; the first segment is very short, the second not quite so 
long as broad, the third slightly longer than broad, the fourth 
and following approximately equal in size, about half again as 
long as broad except the penultimate, which is about as long as
broad; the more proximal segments are slightly constricted 
centrally, and the penultimate bears a small and short sub
terminal opposing spine; the terminal claw is half again as, long 
as the penultimate segment, moderately and evenly curved. 

The study of these specimens has shown that in this species, 
as in the genus Comatella, arm division is of the so-called 
"compound" type, and in Comatula pectinata also when a 11 Br 
series occurs the first true syzygy on the inner arm is betwpen 
the first and second brachials, on the outer between the third 
and fourth. The very characteristic cirri, identicitl in small sppci
mens of rotalaria and in specimens of the other species of the 
genus at comparable stages, which never show "1ny trace of dorsal 
processes on the outer segments, and which have all the segments 
except the basal subequal with no transition segments, as well RI:! 
the invariably ten-arnled condition of all but three of the species, 
one of which is almost invariably ten-armed, show that Comatula 
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must be placed with Comactinia and Cominia, and that, in spite 
of its dompound division when more than ten arms are present, 
it cannot be at all closely related to Comatella. 

The ·occurrence of compound division both in Comatula and 
Comatella is comparable to the occurrence of interpolated division 
series consisting of two segments each in such different groups as 
the Pontiometridre, Stephanometridre, and Mariametridre among 
the Oomatulids and in Endoxocrinus among the Pentacrinites, 
and of extraneous division of the same type in the Comatulid 
genus Gapillaster and the Pentacrinite genus Hypalocrinu8. 

Additional A ustmlian Records.-Professor J. Bete J ukes found 
this species abundant on the North-east Ooast of Australia; the 
"Alert" dredged it at Albany Island, in 3-4 fathoms, at Thursday 
Island, and in the Prince of Wales Ohannel, in 7 fathoms, and in 
5-7 fathoms, as well as in Torres Strait, in 4 fathoms; Professor 
.F. J. Bell has reported it from Port Molle, and the" Ohallenger " 
found it between A]bany and Somerset Islands, off Booby Island 
(10° 36' S. lat., 14 Q 55' E. long.), in 6 fathoms, as well as at Cape 
York and the Aru Islands south of the western end of New 
Guinea. There are some specimens in the Britbh Museum from 
Holothuria Bank, 34 fathoms. 

Range.-The Aru T slands and the N ol'thern Ooast of Australia, 
south in Queensland to Port Molle. 

Remarks.-Basing my conclusions upon the data and the 
figures given by P. H. Carpenter iu the ,. Chall~nger" Report, 
I have previously used the name 1'otala1'ia for the species called 
byM£.ller Alecto pM'vicirm; I was therefore somewhat snrprised, 
when studying the collections of the Paris Mnseum, to find that 
Lamarck's original material consil:lted of two beautiful specimens 
of the form called jukesii by Carpenter and paucicirra by Bell, 
a very different thing from the ?'otalaria of the "Ohallenger" 
Report. 

COMATULA ETHERIDGEI, sp. novo 

Descn·ption.-In general resembling C. pectinata,. there are 
no cirri, but the centrodorsal is somewhat raised above the dorsal 
surface of the radial pentagon. 

P 1 is replaced on each arm by two brachials terminating in 
an axillary (morphologically at\ exteriorly developed lIB!' 
series) from which springs interiorly (i.e., on the side toward the 
original arm) a small arm two-thirds the length of a normalP l' 
and externally a normal P l • 

In the type specimen the small supernumerary arms are usually 
about two· thirds the length of the normal PI> but they may be 
as long as three-fourths of the length of that pinnule; another 
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specimen is similar, but the supernumerary arms are rather 
smaller; a third specimen is similar, but the supernumerary 
arms are longer, reaching 20 mm., and there are a few small, 
slender and weak cirri, each with 12 segments. 

The arm length is 70 mm. 
LocaT,ities.-Holothuria Bank, 38 fathoms :-Three specimens. 

Baudin Island, North-western Australia :-One specimen, resem
bling the third mentioned above from Holothuria Bank. All 
the specimens are in the British MUReum, and are described 
herein with the kind consent of Professor F. J Bel!. 

Rernarks.- This is a' most extraordinary species, appearing 
partially to bridge the gap between the ten-armed forms, Comatula 
pectinata, C. solaris, C. purpurea, and C. miC1'aste1', and the 
twenty-armed C. rotalaria. 

Some time ago, basing my conclusions upon a stuny of the 
arm structure, I ventured the remal k that in compound arm 
division the inner arms are phylogenetically the oldest; the 
t,ruth of this statement is strikingly illustrated by the present 
species in which we find the original arms of the ten-armed 
stage, next to them young arms less than half as large, and 
exteriorly pinnules which have not yet become replaced by arms. 

COMATULA BRAOHIOLATA (Larna1·ck). 

Cornatula brachiolata, 1816, Lamarck, Hist. nat. des ammaux 
sans vertebres, vo!. 2, p. 535 (~ATLAN'l'IC OCEAN). 

Alecto rosea, 1841, J. Miiller, Archiv. fur Naturgesch., 1841, i., 
p. 143 (UNKNOWN LOCALITY). 

Actinometra brachiolata, 1888, P. H. Carpenter, "Ohallenger " 
Reports, Zoo!., vo!. 26, p. 380 (Australia). 1891, Hartlaub, 
Nova Acta Acad. vo!. 58, No, 1, p. 107 (Australia). 

JJifferential Characters.-This is an exceptionally rugged species 
with a large broad centrodorsal and short stout tuberculous arms. 
The very numerous cirrus segments, all of which are subequal and 
much broader than long, serve to distinguish it at once from all 
the other species of the genus. 

Nothing is known in regard to its distribution; the two 
specimens upon which Miiller's Alecto rosea is based, and which 
are now before me, are supposed to have come from Australia. 

Remarks. -I have examin,lid the types both of Lamarck's 
Comatula brachiolata (at Paris), and of Muller's Alecto rosea (sent 
to me from Berlin), and I find them to be specimens of the same 
species. A beautiful specimen in the British Museum was 
taken at Port Phillip, and I have seen others from the vicinity 
of King George Sound. It is evident, therefore, that this is a 
South Australian species like Comanthus trichoptera. 
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OOMATULA SOLARIS (Lamarck.) 

Comatula solar is, 1816, Lamarck, Hist. nat. des animaux sans 
vertebres, vol. 2, p. 533 (AUSTRALIA). 

Actinomet}'a imperialis, 1841, J. Miiller, Archiv. fUr Naturgesch., 
1841, i., p. 140 (UNKNOWN LOCALITY). 

Actinometra robusta, 1879, P. H. Oarpenter, Trans. Linn. Soc. 
(Zool.), [2] ii., p. 86, pI. v, figs. 10-15 (AUSTRALIA); 1882, 
Journ. Linn. Soc. (Zool.), vol. 16, p. 517 (A~l8tralia); 1884, 
Bell, Report Zool. 0011. H.M.S. " Alert," p. 167 (POTt Curt is/ 
Sta. 1# [" probably Thursday Island."J). 

ActinometTa albonotata, 1882, Bell,Proc. Zool. Soc. 1882, p. 535 
(ALBANY ISLAND). 

Actinometra solar·is, 1884, Bell, Rflp. Zool. 0011. H.M .S. " Alert," 
p. 164 (Warrior Reef; Prince of Wales Channel; Port 
Cur·tis; Torres Strait; Thursday Island " Albany Jsla1~d); 
1885, Bell, Proc. Linn. Soc. N.S. Wales, vol. 9, p. 498 (Port 
11lolle); 1888, P. H. Oarpenter, "Ohallenger" Report, Zool., 
vol. 26, p. 288 (Channel between Albany Island and Somerset, 
8·12 fathoms: off Booby Island, 6. fathoms).-1898, Doder-

·Iein, Denkschr. Ges. J en a, vo!. viii., p. 478 (l'hur'sday 
Island). 

Actinometm solaris, var. albonotata, 1884, Bell, Rep. Zoo!. 0011. 
H.M.S. "Alert," p. H\4 (Albany Island). 

Actinometra inter' media, 1884, Bell, tom. cif., p. 166: (ALBANY 
ISLAND); 1885, Bell, Proe. I .. inn. Soc. N.S. Wales, vo!. 9, 
p. 498 (Port MoUe). 

Actinometra strota, 1884, Bell, tom. cit., p. 167 (nomen nudem), 
(Port Molle) ; 1884, P. H. Oarpenter, "Ohallenger" Reports, 
Zool. vol. 11, p. 67 (CAPE YORK). 

Differential Char·acters.-Comatula solar'is is a large and 
handsome species with especially broad, short jointed genital 
pinnules, and rather stout cirri which have from sixteen to 
twenty-five segments. As a rule it may be at once distinguished 
from C. pectinata by its superior si7e and more robust build as 
well as by the more numerous cirrus segments, but occasionally 
the two species approach each other so closely that the identifica
tion of a given specimen is more or less arbitrary. 

Specimens in tlte Austmlian Musev,m Collection.-Port Molle, 
Queensland, 14 fathoms-Three specimens. Port Molle-One 
specimen. Masthead Island Lagoon-One specimen. No locality 
-Ten specimens. 

Additional Australian Records.-Port Ourtis, in 5-11 fathoms; 
Holothuria Bank; Thursday Island; Fitzroy Island; Albany 
Island, in 3-4 fathoms ; Warrior Reef; Prince of Wales Ohannel, 
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in 5.7 fathoms; Torres Strait, littoral, and in 10 fathoms; Cap~ 
York ; Port Molle, in ,12 fathoms; Port Denison; channel 
between Albany and Somerset Islands, in 8-12 fathoms; off 
Booby Island (100 36' S. lat., 14: 55' E. long.), in 6 fathoms. 

Range.-Hong Kong, Singapore, and the Philippine Islands 
southward to Northern Australia, on the north-east Qoast 
extending south to Port Curtis. 

Remarks.-It is'very curious that this species does not occur 
in the broad armed and generally robust rv-ase except along the 
Australian coast; specimens from Singapore and Hong Kong 
always, so far as known, have narrow slender arms, which are 
welll'ounded dorsaIly. On the other hand, the robust phase of 
O. pectinata is common throughout its range. It is not uncommon 
to find specimens of C. pectinata with three or four .robust arms, 
the remainder being slender, and much longer, but I nev.er saw 
this variation in C. solaris. 

Lamarck's original material consisted of six fine specimens. 
The fine specimen taken by the" Alert" at 'Port Molle has no 

cirri; the centrodorsal is reduced to a pentagonal plate whIch is 
not quite sunk to the level of the dorsal surface of the radials. 

COMATULA PEOTINATA (Lirmreus). 

Asterias pectinata, 1758, Linnreus, Syst. Nat., ed. x., p. 663 (type 
specimen, but not citations) (INDIAN SEAS). 

Gomatula cumingii, 1894, J. l\fii.ller, Abhandl. d. k. preuss. Akad .. 
d. wiss.,1847, p.255 (MALACCA). 

Actinometra affinis, '1882, P. H. Carpenter, Journ. Linn. Soc. 
(Zool.), vol. 16, p. 517 (JAVA). 

Adtinometra pectinata, 1884, Bell, Rep. Zoo!. ColI. H.M.S. 
"Alert," p. 165 (Dundas Strait).-1888, P. H. Carpenter, 
" Challenger»' Reports, Zoo!., vo!. 26, p. 284 (Channel 
betu'een Albany Island and Somerset, 8-12 jathoms).-1891, 
Hartlaub,Nova Acta Acad., vol. 58, No. 1, p. 107 (Cooktown). 
-1898, Doderlein, Dllnkschr. Ges. Jena, vo!. viii., p. 478 
(Thursday Island). , 

Actin,ometra sol'aris, '1884, Bell, Rep: Zoo!. CoIl. H.M.S. ", Alert," 
p.164 (.A.rafura Sea). ' .. 

1Uptinornetra purpurea, 1884,; Bell, Rep. Zoo!. ColI. H.M.S), 
·,i'A1ert,"p. 170 (Dundas Strait) . 
. .Ac,tirwmetra echinoptera, Brit. Mus" 1\:1S. 
O~m~t;;'la 'rosp,(aris,Brit. Mus"MS. -
.Actim:nnetrapar'llicirra,Brit. Mus" MS. 
Antedon irregularis, Brit. Mus., MS. 



745 
'!'HE RECENT CRINOIDS OF AUSTRALIA--'CLARK. 1!lL 

IJijferent~al CJ!aracters.~This is a more slender and usually 
smaller species than. C. solaris, and the cirri rarely have more 
than fifteen segments, thoRe of C. solaris possessing eighteen or 
over. The arms may taper evenly from the base to the tip, or 
they may-be somewhat swollen proximally, ·this, howeyer, rarely 
being carried to the extreme commonly seen in C. solaris.The 
segmentso£ the genital pinnules of C. pectinata are longer and 
less broadened than those Qf C. 8olaris. . 

The ossicles of the! Br series' an] the first two brachials in. 
O. solaris are always, so far as I have se'an, united by a peculiar 
articulation which yery.closely resembles a syzygy, but which is 
derived from a synarthry; it is called a pseudosyzygy. These 
segments in C. pectinata may be united either by pseudosyzyg'y' 
or by a more or less unmodified synarthry. 

The difference in length between the grooved anterior and th? 
ungrooved posterior al'msreaches a maximum in this species, the 
latter heing sometimes scal'cely one-third the length of the 
former. The res~riction of the ambulacra also is sometimes 
carried to an extreme as in the much smaller C. micraster, four 
arms being grooved and six ungrooved. . 

, Comatula pectinata frequently occurs with eleven arms, some
times with twelve; C. solaris, C. purpw'ea, and C. micraster have 
never been fouud with more than ten. 

Specimens in the Australian Museum Collection.-,-Albany 
Passage-One fine specimen with cirri xix, 14-15, 10-12 mm, 
long. Port Molle-One small specimen. Port J ackson-One 
specimen with arms 100 mm. long, somewhat swollen basally, and 
cirri xvi, 11-13, 10 mm. long. No locality-Three large specimens. 

Additional Australian Records;-Thhrsday Island, littoral, and 
in 4-6 fathoms; Arafum Sea; Warrior Reef, Torres Strait; 
l;3asset.Smith Bank, in 9 fathoms.; Prince of Wales Channt.l, in 
T fa.thoms; Port Curtis, littoral, and down to 11 fathoms; Port 
Molle, in 14 fathoms; Dundas Strait, in 17 fathoms; NOl·th
western Australia; Cape York ; between Albany and SQmerset. 
Islands; Fitzroy I~land; Cooktown; Holothurii1. Bank, in 24.-34 ' 
fathoms; northern side of Holothuria Bank, in 36 .fathoms; 
near Cape Voltaire (14 0 50'S. lat., 1250 40' E. long.); BaudiI]. 
Island, littoral, and in 8-15 fathoms. 

Range.-Singapore and the Philippine Islands southward t() 
Australia, reaching on the east coast, Port Jackson, N. S. Wales. 
Remark8.~At Singapore it is not uncommon to find sp~cimens 

of this species with eleven arms, and a few have even 'been 
recorded with twelve; two of the specimens from Holothuria. 
Bank also have eleven arms, :but no other examples are. known 
from Australia with more than ten. There are never more than 
ten arms in the stout phase. 
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An examination of the type of Muller's Comatula cumingii 
has shown it to be a young Hpecimen of this species. 

OOMATULA PURPUREA (J. Muller). 
Alecl" pU1-purea, 1843, .T. Miiller, Archiv fur N aturgesch., 1843, 

i., p. 132 (AUSTRALIA); 1910, A. H. Cl ark, Proc. Bio!' Soc. 
Washington, vo!. 23, pp. 95-98 (fig.) (detailed description of 
the type specimen). 

Actinometra pectinata (part), 1884, Ben, Rep. Zoo!. 0011. H.M.S. 
"Alert," p. 165.-1888, P. H. Carpenter, "Ohallenger" 
Reports, Zoo!., vo!. 26, p. 284, pI. liii., fig. l5. 

Differential Characters. -This species is very like C. pectinata, 
but may be at once distinguished by the curious arrangement of 
the cirri; these are segregated in the interradial angles where they 
()ccur singly or in pairs, so that they are from five to ten in 
number. The size of C. purpurea is usually much less than that 
()f C. pectinata. 

Through the kindness of the authorities of the Berlin Museum 
I wa~ enabled to compare the specimens recorded below directly 
with Professor 1\1 iiller's original type. 

Speci'rnens in the Australian Museu,m Collection.-Murray 
Island, Tones Strait-Thirteen specimens; the cirri are v-x 
(usually. nearer the latter). 9-12 (usually 11-12), 6 mm. long; as 
in C. pectinata they are of two types which are quite distinct, a 
primitive type in which the segments, except the basal two, are 
subequ3il in length and the distal are not compressed laterally, 
and a more advanced type in which the distal segments are 
shorter than the proximal, and are laterally compressed; the 
arms are from 40 mm. to 50 mm. long; the median dorsal surface 
from the sixth brachial outward is occupied by a delicate narrow 
rounded ridge, more prominent than the similar ridge often seen 
in C. pectinata. Port Denison-On specimen with arms 80 mm. 
long and cirri viii., 10-12, 8 mm. to 10 mm. long. No locality
One fine large specimen with arms 120 mm. long and cirri vii., 
14-15, 9 mm. to 11 mm. long. 

Additional Australian Records.-This specdes was not differ
entiated from C pectinata either by Bell or by Carpenter. At 
the BritiRh Museum I examined specimens from Dundas Strait, 
in 17 fathoms; from Torres Strait; and from Dimes Island, New 
Guinea. It is abundant at Shark Bay. 

Subfamily CO MASTER IN lE, A. H. Clark. 
, Genus 00 M AS T ER, L. Agassiz. 

Comaster, 1836, L. Agassiz, Mem. Soc. sci.nat. N euchatel, vol 1, 
p.193. (Gomatula multiradiata, Lamarck, 1816 [not Asterias 
multiradiata, Linnreus, J 758J=Alecto mult~fida, J. Miiller, 
18401). 
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Dijfe1'ential Characters.-The various species of Comaster are 
most readily recognised by their peculiar type of arm division. 
The II Br series are 4 (3 + 4), but the following series are all 2, 
usually appearing as if united by syzygy; III Br series are in ternal 
in their appearance, so that, if only II Br series and III Br series 
are present, the thirty arms will be arranged in 1, 2, 2, 1 order, 
the following division series follow t,he internal III Br series and 
are developed on either side alternately, 80 that each I Br 8eries 
appears to give off two stout trunks giving off undivided arms 
on alternate segments, and finally terminating in a pair of 
undivided arms. The presence of forty arms due to the presence 
of all the Il Br and all the III Br series is rare, but occasionally 
is fonnd; species possessing such an arm arrangement are easily 
recognised by tht>. II Br 4- (3 + 4) and the III Br 2 series. 

The presence of terminal combs at intervals on the outer 
pinnules also distinguishe" tile genus Comastel' frol11 all the other 
genera of the Comasteridm. 

Range.-Maldive I8lands to Northern Australia, Fiji, the 
Philippines, and the Gilbert (KingHlllill) Islands. 

COMASTER TYPICA (Loven.) 
Antedon stellatus, Liitken, MS. 
Phanogenia typica, 1866, Lov6n, Ofv. k. Vetensk. Akad. 

FOl'handl, 1866, No 9, p. 231, fig. on p. 230, a-It (NEW 
HAI{BOUR, near Singapore). 

Actinometra multijida (part), 1884, Bell, Rep. Zoo!. ColI. H.M.S. 
"Alert, p. 169 (Prince of Wales Channel; Thursday Island; 
l'or1'es Strait). 

Actinometra variabilis, 1884, Bell, Rep. Zoo!. Coil. H.M.S. 
" Alert," p. 169, pI. xvii., figs. E, Ba (THUHSDAY ISLAND); 
1894, Proc. Zoo!. Soc. 1894, p. 394 (N. TV. Australia, 9-38 
fms.). 

Actinometra typica, 1888, P. H. Carpenter, "Challenger" 
Reports, Zoo!., vo!. 26, p. 296, pI. lvii., fig. l. 

Comastel' typica, 1909, A. H. Clark, Zool. Anzeiger, vo!. 34, 
p. 365 (off Port Walcott); Vidensk. Medd. fra den naturhist. 
Forenir:g i Kobenhavn, 1909, p. 139. 

The systematic position of the Actinometra variabilis described 
and figured hy Professor Bell in the Report upon the" Alert" 
Collections has puzzled me considerably. Carpenter placed it in 
the" Parvicirra group" of "Actinometra," all but one of the 
other species of which fall into the genus Comanthus as now 
understood; but the branching of the arllls as shown in Bell's 
figure is of a cur-ious type exclusively confined to the genus 
Gomaster. The general appearance, too, of the specimen figured 
l,y Bell is that of a species of Comastel·. 
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Carpenter placed the species typica, distincta, multibrachiata 
and novceguinere in his "Typica grollp" composed of species in 
which the first two post·radial ossicles (" two outel' radials ") are 
supposedly united hy syzygy instead' of by the usnal synarthry, 
and the same is true of the division series, which are typically 
composed of two segments each. Now the occurt"ence of a true 
syzygy in these places is_ thelhetically iinp(lssi ble, and I therefore 
seized the first opportunity of examinin~ into the matter. I find 
that the ~nion between these ossicles is in reality a modification 
of the primitive synarthry in the direction of the syzygy, though 
the dorso-ventral bar across the joint face is never entirely 
<>bliterated. All grades of perfection of this "pseudo-syzygy" 
may be traced, from the perfect synarthry of Comaster multifida 
to the nearly perfect syzygy of C. typica. The" Typica group," 
then, is shown to be non-existent as a natural unit; But the 
members of the" Typica group" all agree in their peculiar combs 
on the proximal pinnules ; these combs are short with very long 
teeth, and are abruptly bent so that they do' not lie in the general 
line of thepinnule; moreover, the combs are not confini!'tl to the 
proximal pinnules, but occur at intervals all along the arm to 
the tip, a condition quite unknown in other Comasterids. Also, 
the proximal pinnules are vel'y slenclet· instead of being long and 
stout. In these characters Miiller's Alecto multifida agrees with 
the species in Carpenter's" Typica group," and must therefore be 
placed with them, together with several curioue species recently 
described by Dr. Hartlaub and by myself; all these forms I have 
united under the generic name Comaster. 

The determination of variabilis as a Comaster at once brought 
out the fact that there is absolutely nothing in Bell's description 
or figure whereby this species may be differentiated frolD the 
Actinometra multibrachiata descl'ibed four years later by Car
penter, of which I have 'numerous specimens from the Philippine 
Islands.. The chief character of the latter is the large and 
rohust cirri, but Bel!" says nothing whatever about the size of the 
cirri of val-iabilis, and they are not shown in his figure. 

I requested Professor Bell to compare the types of these two 
species, both of which are in the British Museum, and to inform 
rnewhether or not my suspicions as to their identity were well 
founded. He very courteously replied that the fijl;ures given of 
tliem appear to him "to be quite satisfact.ory and to show the 
complete difference between them. In A. mltltibrachiata the arm~ 
are free and. the cirri are stout and well pronounced, while in A. 
tJariabilis the arms are united for a considera-ble distance and the 
cirri are either completely absent or v~ry delicate." Thefigure 
of variabilis, ho~ever, shows the arms· to be "free," exactly as 
in multibrachiata, and, in fact, in all the species of the genus. 
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The character of the cirri as given by Pl'ofessor Bell, however, 
while it shows that va1'iabilis cannot be the same as multibrachi
ata, removes all possibility of distinguishing the supposed species 
from typica, a form already known from North-westerll Aus
tralia, and represented in the colleJtion of the Australian Museum 
from Port Mo1l6, Queensland. From the original description and 
the fignre, supplemented by the data which Professor Bell was so 
kind as to send me in correspondence, it is evident that the only 
{JoUl'se open te us is to place Actinometra variabilis in the syno
nymy of Phanogenia typica, of which species it is merely a slightly 
immature stage. 

Dwerential Characters.-Comaste1' typica when fully grown has 
flO cirri. The arms, which are from ,sixty to nearly two hundred 
in number, arise by a curious method of branching analagous to 
that found in certain fossil Crinoids j the I Br axillaries give rise 
to two di vision series; these II Br 4 (3 + 4) division series bear 
outwardly undivided arms, and inwardly a division series of 2, 
which, in turn give off inwardly undivided arms and outwardly 
a IV Br series, and so on. The general appearance is that of two 
stout arm trunks arising Jrom each 11 Br axill,ary, each of these 
trunks giving off undivided arms on either side aJternately, finally 
terminating in a pair of arms. No other Australian Crinoid 
except the followin~ possesses this scheme of arm division. The 
occurrence of terminal combs at intervals all along the arm and 
the sl~nderness of the proximal pinnules, as well as the apparent 
syzygy between the two elements of each division series, also 
assist in identifying the form. Taken altogether, this is much 
the easiest of all the Australian Comasterids to recognize. 

Specimens in the Australian Museum Collention.-Port Molle, 
Queensland-One l1mall immature specimen with about fifty 
arms. The centrodol'sal has a row of twelve cirrus sockets which 
in life bore functional cirt'i; one cirrus stump of two segments 
remains. The interradial lateral pOl,tion of the disk is completely 
plated, a character not previously reported in this species (t.hough 
sometimes occurring in C. multifida) and possibly only found in 
the young, as in the young of Comactinia meridionalis. 

Additional Australian Records.-The "Gazelle" dredged a single 
specimen of this species in 19 0 42.1' S. lat., 116° 49.8' E. long. 
(north of Port Walcott, Westem Australia), in 50 fathoms. The 
"Alert" dredged a spe.cimen in Prince of Wales Clnnnel, Tones 
Strait, in 5-7 fathoms, and obtained four others at Thursday 
Island. It has been reported by Bell from North-western Aus
tralia in from 9 to 38 fathoms. 

Range.-Comaster typica is found from Singapore to the 
Philippines and Fiji, and the Gilbert (Kingsmill) Islands, and 
southward to Northern Australia. 
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COMASTER MULTIFIDA (J Muller). 

Comatula multimdiata (part) (not of Linnoous), 1816, Lamal'ck, 
Hist. nat des animaux sans vertebres, vol. 2, p. 533. 

Alecto mnltiJida, 184l, J. Muller, Archiv. fUr Naturgesch, 184l, 
i., p. 147 (based on preceding). 

Actinometra multifida, 1884, Bell, Rep. Zool. ColI. H.lVI.8. 
"Alert," p. 169 (Pm'cy [sland; Albany Island >' P1'ince of 
Wales Channel); 1888, P. H. Carpenter, "Challenger" 
Reports, Zool., vol. 29, p. 383 (Queensland,. 1'orre8 ~tmit) ; 
l894, Bell, Proc. Zool. Soc., 1894, p. 394 (N. W. Australia). 

Actinometra va1'iabilis (part), 1884, Bell, Rep. Zool. CoIl. H.M.S. 
"Alert," p. 169 (but not reference to plate). (7'hursday 
Island). 

Actinornetra belli, 1898, DrSderlin, Denk. Ges. Jena, vol. viii., 
p.479 (part), plate, fig. 4 (but not 4a). 

Comaster carpenteri, 1908, A. H. Clark, Proc. 11. S. Nat. Mus., 
vol. 33, p.686. 

Differential Cha1·acte1's.-Comaster multifida usually has about 
forty arms, the H Br series being 4(3 + 4) and the III Br series 2. 
This arm structure, combined with the characteristic cirri and 
the occurrence of terminal combs at intervals on the outer 
pinnuIes to the arm tips, make the species an easy one to 
recognise. 

Australian Records.-This species has been reported from 
North-western Australia, and from Percy and Albany I~lands, 
and Prince of Wales Channel. 

Distl'ibution.-This form ranges from Northern Australia 
northward to the Molucclls. 

Professor Doderlein in his paper upon a collection of Coma
tulids from Amboina and Thursday Island has confused· this 
species with Comantheria belli; in his figures, supposedly of that 
species, fig. 4 obviously represents Comaster multifida >' this 
explains why it has not developed the characteristic carination 
of the pinnule segments. 

In the type of Alecto multiJida, which I examined while at 
Paris, there are forty-fiye arms; the typical scheme ot arm 
division is as follows: - There are two lIBr 4 (3 + 4) series; each 
of these gives off one III Br 2 series externally; the latter beal' 
outwardly an undivided arm, and inwardly a IV Br 2 series. 
The elements of the IH Br series al'e united apparently by a 
close synarthry which has not become metamorphosed into a 
pseudosyzygy as is the case in Comaster typica. This is probably 
what migled Carpenter and caused him to place this species in 
the "Parvicirra group" instead of next to its closest, relative, 
C. typica. 
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In the type specimen one of the III Br series is { (3 + 4); 
there are eight IV Br 2 series, all internal; there is one V Br 
:series. The rays are broad, and the interradial areas are heavily 
plated. There were about fifteen cirri present in life, the .stumps 
remaining showing that the cirri were stout. 

Comaster multijida is a curious local derivative from the com
paratively wide spread C. typica type. 

Genus 0 0 M ANT H U S, A. H. Clark. 

(Jomanthus, 1908, A. H. Olark, Proc. BioI. Soc. Washington, 
vo!. 21, p. 220; Smiths. Miscel!. Ooll. (Quarterly Issue), 
vol. 52, p. 203 (OOMANTHUS IN'l'RICATA, sp.nov.). 

Subgenus OOMANTHERIA, A. H. Clark. 

Comantheria, 1909, A. H. Olark, Vidensk. Medd. fra den 
N aturhist. FOl'ening i Kobenhavn, 1909, p. 142 (Antedon 
briareus, Bell, 1884). 

Differential Characters.-The subgenus Comantheria has the 
11 Br series 4 (3 + 4), the In Br series 2, and some or all of the 

. :succeeding division series 4 (3 + 4). The species are all large, 
with very numerous arms, and usnally no cirri. 

. Range.--The species of Oomantheria range from Northern 
Australia. northward to Oanton, China, and So:uthern Japan; 
they are abnndant in the Philippine Islands. 

OOMANTHERIA ALTERNANS (P. H. C.). 

Actinometra alternans, 1881, p. H. Carpentet·, Notes from the 
Leyden Museum, vo!. 3, p. 2,08 (UNKNOWN LbCALl'l'Y); 1884, 
Bell, Rep. Zoo!. 0011. H.M.S. ".Alert," p. 169 .(Pm't Molle). 

D{fferential Oharacters.-This species has no cirri, the II Br 
:series are 4 (3 + 4), the III Br series 2, and the moredistal set'iea 
·evenly divided between 4 (3 + 4) and 2, the two types m;ore or 
less regularly alternating. 

Australian Record -Port Molle, Queensland. 

Distribution.-Philippine Islandssouth.to Quellllsland, in 12-20 
fathoms. 

Rema1·ks.-The type, which I examined at Leyden, has about 
ninety arms; the division series are regularly alternating, the 
IIBr series being 4 (3 + 4), the llIBrseries. 2, the IV Br seri.es 
4 (3+ 4), the V Bt' series 2, etc.; there are almost no exceptioIis 
to this regular alternation. The centrodorsal is in shape like an 
Hippasteria, not yet having become stellate. . 

s s 
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COMANTHERIA BRIAREUS (Bell). 

Antedon briareus, 1884, Bell, Rep. Zool. CoIl. H.M.S. "Alert," 
p. 163, pl. xiv. (PORT DENISON). 

Actinometl'a divaricata, 1888, P. H. Carpenter, "Challenger" 
Reports, Zool. vol. 26, p. 332, pI. lkiii., figs. 6-8 (BANDA). 

Actinometra parvicirra (part), 1894, Bell, Pl'oc. Zoo!. Soc., 
1894, p. 394 (N. W. Australia). 

Comanthus briareus, 1909, A. H. CIark, ZooI. Anzeiger, vol. 34, 
p. 365 (off Port Walcott). 

Differential Characters.-This species is readily distinguished 
from all the other Australian members of the genus. The 
absence of cirri' and the very great number of arms give it a 
superficial similarity to Comantltina belli and to Cornantheria 
alternans " but it differs from the former in having the III Br 
series all 2 and in lacking the prominent carination of the 
proximal pinnnle segments, and from the latter in the absence 
or at least rarity of division series of 2 after the III Br sel:jes. 

Australian Records.-Comantheria briareuswas obtained by Dr. 
R. W. Coppinger of the" Alert" at Port. Denison, Queensland, 
in 3-4 fathoms, and was dredged by the German ship "Gazelle ", 
in 19° 42'1' S. lat., 116° 49'8' E. long. (north of Port Walcott, 
Western Australia), in 50 fathoms. There is a specimen in the 
British MmleuIll with between seventy-five and eighty arms 
which was dredged at Baudin Island, in 8-15 fathoms. 

Range.-Philippine Islands and Moluccas, south to northern 
.A ustralia. 

Subgenus COMANTHIN A, A. H. Clark. 

Comantltina, 1909, A. H. Clark, Vidensk. Medd. fra den 
naturhist. Forening i Kobenhavn, 1909, p. 142 (Actinometj·a, 
nobilis, P. H. Carpenter, 1884). 

DiJlerential Gharacters.-In Comantltina the III Bt· series are 
4 (3 + 4), and the III Br series are 2 externally and 4 (3 + 4) 
internally; the species are all large, with very numerous arms,. 
and usually few or no cirri wnen adult. 

Range.-The species of the subgenlls Comantltina range from 
northern Australia to Ceylon and the Philippine Islands. 

COMANTHINA BELLI (P. H. C.). 

Actinometra belli, 1888, P. H. Carpenter, "Challenger" Reports, 
Zoo!., vo!. 26, p. 334, p!. lxiv., figs. 1,2 (PRINCE OF 'WALI!:S· 
OHANNEL).-1898, Doderlein, Denk. Ges. J ena, vo!. viii., 
p. 479, plate, fig. 4a (but not fig. 4), (Thursday island). 



THE RECENT CRINOIDS Ol!' AUSTRALIA-CLARK. 753 

Actinometra nobilis, 1894, Bell, Proc. Zool. Soc., 1894, p. 394 
(North-west Australia). 

Actinometra multijida, 1894, Bell, loc. cit., p. 394 (North-western 
Australia). 

Differential Character·s.-Comanthina belli, like Comantheria 
alternans and C. briaretts, has a very large number of arms and 
a rudimentary centrodorsal usually devoid of cirri; the III Br 
series, however, are 2 on the outer side of the rays and 4 (3 + 4) 
on the inner side; the subsequent divisions are usually 2; and 
this., taken in connection with the very prominent carination of 
the segm@nts in the proximal half of the pinnules, distinguishes 
it at once from all other Australian Comatulids . 

.A ustralian Records.-The "Challenger" dredged this species 
in 10° 30' S. lat., 142° 18' E. long. (Prince of Wales Channel, 
near Cape York) in 8 fatholm;. There are specimens in the 
British Museum from Western and from North-western Australia. 
There are also two unrecorded specimens. from 'forres Strait in 
the U. S. National M useum, and one in the Berlin Museum 
collected at Mermaid by the "Gazelle." This interesting form 
is not otherwise known. 

COMANTHINA SCHLEGELU (P. H. C.). 

Actinometra schlegelii, 1881, P. H. Carpenter, Notes from the 
Leyden Museum, vo!. iii., p. 21t) (1 EAST INDIES). 

Actinometra multifida (part), 1881, Bell, Rep. Zoo!. ColI. H.M.S. 
" Alert," p. 169 (Percy Island). 

Actinometra dissimilis, 1888, P. H. Carpenter, "Challenger" 
Report,s, Zool., vol. 26, 'po 337 (ZAMBOANGA). 

Actinometra nobilis, 1888, P. H. Carpenter, "Challenger" 
Reports, Zool., vo!. 26, p. 336, pI. lxv. (PH,ILIPPINE ISLANDS, 
18 FMS.). 

Actinometra regalis, 1888, P. H. Carpenter, tom. cit., p. 347, pI. 
lxviii. (BANDA, 17 FMS.). 

Comanthus (Comanthina) nobilis, 1909, A. H. Clark, Vidensk. 
Medd. fra den N aturhist. Forening i Kobenhaven, 1909, 
p.143. 

Differential Characters.-Like C. belli, this species has the 
III Br series 2 externally and 4 (3 + 4) internally; it differ!', 
however, in lacking the stron/! carination of the earlier pinnule 
segments and in having 'the IV Br and further division series 
4 (3 + 4). 

Australian Record.-'Ihe "Alert" obtained this species at 
Percy Island, Queensland; it is not otherwise known from 
Australia. 
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Range.-Maldive to the Philippine, Caroline and Solomon 
Islands, south to Northern Australia. 

Remarks.-An examination of the type of Carpenter's Actino
metra schlegelii at Leyden has shown me that it is the same thing 
as his A. nobilis and A. reqalis described seven years later. 
Carpenter overlooked the curiolls characteristic arm structure in 
the Leyden specimen, just as he did in the type of A. reqalis, 
though it is clearly depicted in his figure of the latter. I studied 
the types of A. nobilis, A. regalis and A. dissimilis at London, and 
find that they are identical with A. schlegelii and with A. nobilis. 

Subgenus COMAN'rHUS, A. H. Clark. 

COmrtnthlt8, 1908, A. H. Clark, Proc. BioI. Soc. Washington, 
vo1. 21, p. 220; Smiths. Misceli. CoIl. (Quarterly Issue), vol. 
52, p. 203; 1909, Vidensk., Medd. fra den naturhist. Foren
ing i Kobenhavn, 1909, p. 142 (COMANTHUS INl;RICATA, A. 
H. Clark, 1908). 

Specific group BENNETTIA, A. H. Clark. 

Bennettia, 1909, A. H. Clark, Vidensk. Medd. fra den naturhist. 
Forening i Kiibenhavn, 1909, p.142 (ALECTO BENNETTI, J. 
Muller, 1841). 

Dijjer'ential Gharacters.-The cirri are always present and 
nllmerons,compressed distally, and usually stout, and the di vision 
series are, almost invariably, all 4 (3 + 4). 

Range.-Sollth-east Africa to Samoa, including the whole of 
Australia and Tasmania, and northward to Japan. 

COMANTHUS(BENNETTIA) BENNETTI F Muller). 

Alectobennetti, 1841,.J. Muller, Archiv. fiir Naturgesch., 1841, i., 
p.146 (UNKNOWN). . 

Actinometra bmchymera, 1877, Lutken, Cat. Mus. Uodeffroy, vol. 
v., p. 100 (Port Denison; Pillew Islands). 

Actinometra peronii, 1881, P. H. Carpenter, Notes from the Ley
den Museum, vol. iii., p. 214 (CERAM). 

Actinometra bennetti, 1891, Hartlaub, Nova Acta Acad., vo!. 58, 
No. 1, p. 107 (Port Denison). 

Comanthus (Comanthus) bennetti, ,1909, A. H. Clark, Vidensk. 
Medd. ft'a den N aturhist. Forening i Kiibenhavn, 1909, 
p. 147. . 

Differential Characters.-This species is at once known by its 
very large number of arms, all the division set'ies being 4(3+ 4), 
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and its large centrodorsal which bears numerous long and stout c 

cirri with thirty or more segments wbich are all practically of the 
same size and do not develop dorsal spines or ridges. 

Austntlian Record.-Hartlaub has examined a 8pecimen of 
this magnificent species from Port Deni80n, which was originally 
in the Godeffroy Museum where it had received the MS. name 
brachyrnera from Professor Lutken. 

Distribution.-Comanthus bennetti ranges from the Bay of 
Bengal eastward to the Pelew Islallds, and south to Queensland. 

Remarks.-Carpenter's Actinometr-a pe1'onii, thtf type of which 
I examined at Leyden, is identical with Muller's Aiectobennetti, 
of which the type is in the ~ame museum. 

Professor Kcehler records Actinometra .robustipinna from 
Amboina, hut, judging from his description, his specimen was 
undoubtedly an example of this species. The type of Carpenter's 
Actinometra robustipinna, which I examined at Leyden, is a much 
mutilated example of some species of Hime1'ometTa, possibly H. 
crassipinna, and is not an "Actinometra "at all. 

COMANTHUS (BENNETTIA) TRICHOPTERA (J. Muller). 

Comatula trichoptera, 1846, J. Muller, IVronatsber. k. preuss. 
Akad., 1846, p. 178 (KI!'IG GEORGE SOUND). 

Actinometra trichopetra, 1888, Bell, Ann. and Mug. Nat. Hist., 
. [6] vol. 2, p. 402 (Pm·t Phillip); 1888, P. H. Carpenter, 

"Challenger" Reports, Zool., vol. 26, pp. 345, 383 (Port 
Jackson; P01·t Phillip; King George Sound); 1889, Proc. 
Roy. Soc. Vict., vo1.2 (n.s.), p. 135 (Port Phillip); 1889, 
Whitelegge, JOUI'lI. Roy. Soc.N.S. Wales, vol. 23, p. 198· 
(Pm·t Jackson). 

Differential Cha1·acters.-This intet'esting species cannot well 
be mistaken for any other.· The division series are almost 
invariably 4 (3 +4); the axillaries have a curiously produced 
distall1ngle; the IIrms vary from twenty to thirty-five .in .'Dumber ; 
the cilTi are very numerous, confined to the ·margin of a thin and 
broad centrodorsal, and .are typically very sleuder, with about 
twenty segments. 

Comanthu8 trichopterais the southern most representative of an 
otherwise tropical family,. lwd is exclusively confined to the 
eastern and southern coast of Australia and the coast of Tasmania. 
It is most nearly related to C. samoana which, however, has fewer, 
much shorter and stout"r cirri which have fewer segments and. 
are strongly compressed laterally toward the tip. 

Specimens intlte Australian jlfuseum Collection.-Broughton 
Island, N.S. Wales.- Fi ve specimens; one of these 1ms. twenty 
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arms 90 mm. IO!lg and cirri xxvi., 19-21, 12 mm. long; two of the 
others are similar with twen'ty-follr and twenty-eight arms, another 
is small with sixteen arms 35 mm. long, and the last is also small. 
Port J ackson-· Seven specimens; a'typical example has twenty 
arms 100 mm. long and cirri xxxii., 10 mm. to 14 mm. long ; three 
of the specimens are peculiar in· hA.ving the centrodorsal very 
sm>tIJ with the dorsal pole only 2 mm. in diameter, though bear
ing the usual number of cirri. Wat~oll's Bay, Port J ackson
Fiv~ specimens; one has twenty-two a'rms 1lO mm. long and cirri 
xix., 18-20, 12..mm. long; another has thirty-one arms and cirri 
xlvi., 14 mm. long, and a third has twenty-eight arms and cini 
xlii. Oape Hawke, 25-28 fathoms-'rwo specimens. Bottle and 
Glass Rocks, Port J ackson---,- Two specimens with the centrodorsal 
very small as in the thl'ee described from Port Jackson. Aus~ 
tralia-One small specimen. Tasmania-Two specimens. No 
locality-One fine specimen with twenty-five arms 130 mm. long. 

Additional Australian Records.-King George Sound; Port 
Phillip; Port Jackson; WatsOri's Bay,Port Jackson, "common 
under stones at low water." 

Distribution.--,-Confined to Southern Australia; King George 
Sound eastward along the southern coast of Australia, including 
Tasmania, and northward on the east coast to Port Jackson. 

Remarks.-It would seem as if this species offered an 
exceptional opportunity for some one interested in embryology and 
comparative development who wishes to open up a new field. No 
question in the wholeEchinodermsnbject is of such interest as 
the' comparative development of the Orinoids, and in this line of 
work' no study' is more important than a detaIled 'investigation of 
the life history of some one of the Oomasteridoo. W eha,v4t learned 
a great deal from the study of the development of Antedon, but 
there is much that we do not know yet and many ~f our ideas 
based upon that genus undoubtedly need a thorough revif;lion in 
the light of new data acquired from a study of some other forms. 

The type specimen of this species, preserved in the Paris 
Museum, is a small, but characteristic one. 

Specific Group V ANIA, novo 

Validia, 1909, A. H. Olark, Vidensk. Medd. fra den naturhist. 
Forening i Kobenhavn, 1909, p. 142 (Comatula. rotalaria, 
Lamarck,1816). 

Differential Ohm·acters.-The cirri are few, small and' weak, 
irregularly disposed, or entirely absent; some or all of the II Br 
series are 2; the remaining division series ha ve a majority of 4 
(3 + 4), a. minority 2, the two types being irregular in the mannel" 
of their occurrence. 
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.Rang/l.~Beluchistan to northern Australia, Fiji, Tonga, and 
the Gilbert Islands, and northward to southern Japan. 

Type Species.-Alecto parvicirra, J., Miiller, 1841. 
.Remarks.~The specific group Vania covers exactly the same 

ground as was intended by the specific group Validia established 
by myself in 1909. The type of Validiais Comatula rotala1'ia, 
Lamarck, 1816, chosen on the basis of the description' given by 
Ca.rpenterin the" Challenger" Report. Examination of the 
types of Comatula rotalaria at Paris, however, has, shown that 
this species is the same as the Acti'lJ,ometra jukesii ltnd Actino
metra paucicirra described many years later by Carpenter and 
Bell; therefore the name Validia lapses into the synonymy of 
Comatula. though it will become available if it should ever be 
thought advisable to separate the twenty-armed from the ten" 
armed species assigned to that genus. 

COMANTHUS (V ANIA) ANNULATA (Bell). 

Actinometra intricata, Liitken, MS. (part), (Bowen).' 
Actinometra intricata (part), 1874, Liitken, Cat. Mus. Godeffroy. 

vol. v., p. 190 (Bowen). . 

Actinometra annu[ata, 1882, Bell., Proc.Zool. Soc .. , 1882, p. 535, 
pI. xxxv, (CAPE YORK). 

Actinometra meyeri, 1882, P, H. Carpenter, Journ. Linn. Soc. 
(Zool.), vol. 16, p. 525 (AUSTJ;tA,LIA). 

Actinometra valida, 1888, P. H. Carpenter, "Challenger" Reports, 
Zool.,voI. 26, p. 314, pI. lix., fig. :3, (PRINCE 01[ WALES 
CHANNEL). 

Actinometra littoralis, 1888, P. H. Carpenter, '" Challenger;' 
Reports, ZooI., vol. 26, p. 346, pI. Ixv-iL, figs. 1,2 (BANDA). 

Oomanthus intricata, 1908, A. H. Clark, Proc. BioI. Soc. Wash" 
ington, vol. 21, p. 220 (BOWEN) . 

. Oomanthus (Comanthus) valida, 1909, A. H. Cl ark, Vidensk. 
Medd. fra den naturhist. Forening i Kobenhavn, 1909, p. 
143 (Bowen). 

Differential Characters.~This species rarely has more than one 
~r two cirri, and usually has none; if present, they are larger and 
stonter than those of C. parvicirra, with a few more segments; 
they are shorter and stouter than those of C. trichoptera with 
proportionately mnch shorter segments. The arms are usually 
between forty and sixty in number; 'the division series are 
almost all 4 (3 + 4), but some are always to be found of 2, especi
ally in the II Br series. 
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Specimens in the Australian Museum Collection.-POl't Deni
son, Queensland-Two immature specimens; one has nineteen' 
arms about 100 mITl.long, the other twenty-four arms about 120 
mm. long. The eentrodor~al is much reduced in size. 

Additional Australian Records.-The "Ohallenger" dredged 
this species in 100 30' S. lat., 142° 18' E.long. IPrilJce of Wales 
Ohannel), in 8 fathoms, and I have recorded a specimen from 
Bowen, Queensland, which is in the collection of the University 
of Oopenhagen, having been originally obtained from the Godeffroy 
Museum. There are two unrecorded specimens from Torres 
Strait in the U. S. National Museum. At the British Museum 
I examined specimens from Oape York, from Tones Strait, from 
North-eastern Australia, and from Holothuria Bank,' in 34 
fathoms. 

Distribution.-Comanthus valida ranges from northern Aus
tralia northward to t.he Philippine Islands, eastwaru to the Solo
mon, Fiji, and Tong-a Islands, and westward to Oeylon. 

RemaTks.~An examination of the types af Bell's ActinomeM·a 
annulata(at London) and of Oarpenter's Actinometra meyeTi (at 
Hamburg) has shown that they are identical with the ActirlO
metT,a valida descrij:Jed in t.he "Ohallenger" Report, and with 
the Comanthus intl'icata which I described in ] 908. The occur
rence of rather more 11 Br 2 series than usual in the type of 
Actinometravalida prevented Oarpenter from discovering its 
affinities with A. meyeriand 4.annulata. 

OOMANTHUS (VANIA) PARVIOI,RRA. (J. Muller). 

Alecto parvic,iTTa1 18411 J .. lVIiillet;, Archiv. flir Naturgesch., 1841., 
I1 p. 145 (UNKNOWN) . 

.Alectotimorensis, 1841 1 J. Muller1 tom, cit' l p. 145 (l'IMOR). 

Comatula bl'evici1'ra, 1862, Dujardin and Hupe1 Hist. nat. des. 
Zoophytes1 Echinodermes, p. 208. 

Comatula simplex, 1862, Dujardin aod Hu pe, loco cit. (Australia) . 
.Actinometra tmchygaster (part), 1869, Lutken, Mus. Godeffr. Oat., 

vo!. '4, p. 125. 

Actinomet1'a intl'icata (part), 1874, Liitken, idem, vo!. 5, p. 190. 
Comatula meTtensi, 1875, Grubf', Jahresber. Hchls. GeseJl8ch. 

fut· vater!. Oultur, 1875, p. 74 (NORTH BORNEO). 

ActinometTa al'mata, 1876, W. B. Oarpenter, Proc. Roy. Soc. 
vo!. 24, p. 451 (PHILIPPINE ISLANDS). 

Actinometra polymol'Jlha, 1877, P. H. Oarpenter, Journ. Linn. 
Soc. (Zool.), vo!. 13, p. 440 (PHILIPPINE ISLANDS). 
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Actinometra mutabilis, 1884, von Graft', " Challenger" Report~" 
Zool., vol. 10, p. 13. ' 

Actinometra .' cumingii,' 1884, . Bell, Rep. Zool. Coll. R.M S. 
"Alert," p. 167 (Port Nolle); 

Actinometra elongata, 1888, ,Po H.Oarpenter" f' Ohallenger " 
. Reports, Zool., vol. 26, p. 311, pI. lvii., figs. 2-4 (BANDA). ' 

Actino1netra simplex, 1888, P. H. Oarpenter,: tom.cit., p. 311, 
pI. lix., fig. 1 (ADMIRALTY IsLAN.Qs, 16-25 fms.) 

Actinornetra 1'otalaria, 1888, P. H. Oarpenter, t~m. cit., voJ. 26, 
p. 313, pl. lix., fig. 2. ' 

Actinometra quadrata, .1888, P. H. Oarpenter, tom. cit:, p. 331, 
pt IX'ii., fig.·l (TONGATABU REEFS, TONGA ISLANDS). 

Actinometra guttata, 1891, HJl.r,tlaub, Nova Acta Acad., vol. 58, 
No. 1, p. 96 (in synonymy). 

Actinometra .variabilis (part), 1894, Bell, .PI'Qc. Z,ool. Soc., 1894, 
p. 39J (North-west Australia). 

Comatula o7'ienta,lis" 1907, A. H. Olark, Proc .. U.S.Nat.Mus., 
, vol. 33, .. p. 155 (new name, Ior Actinometra simplex, pre-

, occupied). 
Comatulal1,eliantlms, 1908, A. H., Olal'k, ide111-,vo1. 34, p. 440, 

(new name ,for. Actinometra elongata,preoccupied). 
Comanthits (Comanthus)rotalaria, 1909, A. H. Olal'k,Viciensk. 
, 'Medd. fra. dennaturhist. Forening i, Kobenhavn" 19:09, p;) 

'144 (A?~8tmlia). ' 
»{jJerential Cliaracters.-Comanthus par'lficirra usuallY,has, f~om" 

five to fifteen cirri which are small and weak, and more or less' 
irregularly spaced about the marg'in of..the centrodol·Hal. They 
consist of froij1 twelve to fifteen 'segmentS. The arms are from 
fifteen to forty in number, most commonly between twenty and 
thirty. The division series are 4 (3+4}, but a£ew can,always be 
found" usually among theII Br series~ of 2. The arms rarely 
exceed lOO, mm. in ~etJgth. .', , 

,Specilnens in,tlbeAustralip.n M";;,seumCollection.~Port Molle, 
Queensl/j.nd-lwo small speci1riens with ,fifteen and. seventeen 

, '. . 
arms. 

The're is also a typical specimen which was collected at the New 
Hebrides,whenqe ~he speci~s had not previous'y been reported. 
'Additional A itstralian. Records.-Torres Strait; W I),rrior Reef, 

Torres Strait; Port Mone, Queensland; Prince of Wale'S Ohannel 
(10° 30' ~.lat., 142° 18' E. long.), in 8 fathoms; Btissett-8mith 
Bank, inJLfathoms; Oape Bitudin; Fremantle, West Austra:l!a. 

])istribution:-Comanthu8 parvicirra ranges from Beluchistan 
and the Seychelles eastward along the shores of the Indian' 
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Ocean, including the north coast of Australia,. and thence to the 
Gilbert Islands and Southern Japan. 

Jt.emarks.-Comalula rotalaria, Lamarck, 1816, must be elimi
nated from the synonymy of this species, an examination of the 
types at Paris having shown it to he identical with Bell's Actino· 
metra. paucicirra;, the Alecto wahlbergii, J. Muller) 1841, 
from South Africa, formerly considered the same as this species, 
is in reality very distinct, being much more like C. trichoptera;, 
Actinometra meyeri and A. annulata, placed in the synonymy 
of this species by Carpenter, are in reality the same as his. Actino
metm valida. 

Family Z YG 0 MET RID lE, A. H. Clark. 

Genus ZY GO MET R A, A. H. Clark .. · 

Zygometra, 1907. A; H. Clark, Smiths. Miscell. ColI. (Quarterly 
Issue), vol. 50, p. 347 (AN'fEDON MICRODISCUS, Bell, 1884). 

Differential Chameters.·-The species of the genus Zygometra 
have the elements of the I Br series united by what appears to be 
a perfec.t syzygy, though in reality it is a curious modification of 
a synarthry which has taken on all the chaJ;'!l.cters of the syzygy. 
1'he II Br series, when present, 'are 4 (3 + 4). The Australian 
species have numerous rerms, but the East Indian species have 
only from ten to. thirty arms. The lower pinnules are enlarged 
and stout, but taper to a more or less flagellate tip. The ciJ;'J;'i 
are long, with numerous segments of which the outeJ;' bear long 
dorsal spines. . 

Range.--Northern, Australia to the Mergui Archipelago, 
, Singapore, Hong Kong, and the Philippine Islands. 

ZYGOMETRA MICRODISCUS (Bell). 

Antedon mierodiseuB, 1884, Bell, Rep. ZooI. ColI. H.M.S. " Alert," 
p. 163, pI. xv. (PORT MOL LE, 12 FMS:; Nieol Bay, N. W. AU8-

tralia).-1888, P. H. CarpenteJ;', "Challenger" Reports, Zool. 
voI. 26, p. 97, pI. xxxvii., tigs~ 4-6 (Prince of Wales Channel" 
8 fms.).-1898, Doderlein, Denkschr. Ges. Jena, vo!. viii., 
p. 478, pI. xxxvi., figs. 2, 211, (Thursday Island). 

Zygometra microdiscus, 1909, A. H. Cl ark, Zool. Anzeiger, vol. 
34, p. 367 (Mermaid Strait, N. W. Australia). 

'.) 

DijJ:erential Characters.-Zygometra mierodiscus may be at 
on,ce distinguished from all the othel' species of the genus by 
the almost or quite exclusive presence of division series of 4: 
(3 + 4), and theoccurl'ence of at least four' axillaries beyond that 
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of the I Br series. The enormously long lower pinnules and 
cirri, the lattee eeaching 40 mm.-45 mm. in the type, aee charac
teristic features of this species. The proximal pinnules remind 
one very strongly of those of certain species of Himerometra, as 
for instance H. bar·tsch1:, and the arm "tructure not infrequently 
also approaches that cbaracteriHtic of Himerometra, so that some 
care must be used in identification. The heavily plated disk and 
the presence of a pseudosyzygy between the elements of the I Br 
series are, however, ample to diffet'entiate this species from any 
of the superficially similar forms among the Himerometridoo. 

Austral'ian Records.-Port Mone, Q~een"land, in 12 fathoms; 
Mermaid Strait, in the north-western part of Western Australia; 
1<orres Strait, in 10 fathoms; Prince of Wales Channel, in 8 
fathoms; Cape York; Thursday Island; Holothuria Bank; 
;Lewis Island, Dampier Archipelago; Nicol Bay, North-western 
Australia. 

Dist1'ibution.-This species is only known from the coasts. of 
northern Australia. 

Remarks.--In the type specimen the disk has been lost, and is 
just beginning to regenerate; this was mistaken for a normally 
small disk, the error being responsible for the specific name. 

" 
ZYGOMETRA MULTIRADIATA (P. H. C.). 

? HYPol1ome sar'sii, 1868, Loven, ForhandJ.1Skand. Naturf. Chris
tiania, vo!. 10, p. !iv. (OAPE YORK). 

Antedon multiradiata, 1888, P. H. Carpenter, "Challenger " 
Reports, Zoo!., vo!. 26, p. 96, pI. ix. (OFF BOOBY ISLAND, 
TORRES STRAIT, 6 FMS,) 

Diffe1'ential Characte1'8.~ This species is essentially like the 
preceding, but it only has three aXIllaries above that of the I 
Br series, and the proximal pinnules are much less stout. 

Australian Reco1'd.-This fOl'm WitS dredged by the "Chal
lenger" in 10° 36' S. lat., 14° 55' E. long_(off Booby Island, 
'Iorres Strait),.in 6 fathoms; in the British Museum I found 
som. specimens from North-western A ustralia, and from Lewis 
Island in the Dampier Archipelago, as well as one collected by 
the "Alert" in Somerset Passage, near Albany Island, in 5-9 
fathoms. 

It is probably a detached visceral mass of this species "which 
was dt'scribed by Professor Sven Loven as Hyponome s(J,?'sii fro,? 
Cape York. 

Range.-Northern Australia. 
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ZYGOMETRA ELEGANS (Bell). 

Autedonelegans, 1884, Bell, Rep. Zool. CoII.H.1\:l.S. " Alert," p. 
162, pI. xiii., figs. B, Ba (POR'~ MOLL)ll; Tku,rsday Island). 

Antedonfluctuans, 1888, P. H. Carpenter, " Challenger" Reports, 
Zool., voL 26, p. 94, pI. viii. (80 56' S. LAT., 1360 05 I E. 
LONG.). -1898,. Doderlein, Denkschr. Ges •. Jena, vol.viiL, 
p. 475, pI. xxxvi., fig. 1 (rl'hu.rsday Island). , 

Zygometra elegans, 1909, A. H. Clark, Zool. Anzeiger, vol. 34, 
p. 367 (Mermaid Strait, N. W. Australia). 

DijJerential Gltaracters.~In Zygometra elegans theII Br series 
are 4 (3 + 4), but the succeeding division series are entirely or 
rtlOstly 2; ,the OCcurrence of the III Br series is not confined tG 
the inner branch from the II Br series 3 • 

Specimens in the Australian Museum Gollection.-Mast Head, 
Island-One specimen with about sixty arms each abou,t 70 mm. 
long.; slightly more division series of 4 (3 + 4) are present than 
usual. Lagoon, Mast Head Island-One sp.ecimen with forty. 
al'ms; t!Ie single remaining entire. cirrus has fifty-six segments. 
Port penison"-Two specimens; one is a fine example with sixty 
arms about 100 mm. long and cirri xix., 45-48, 35-40 mm. long; 
the II Bl' series al'e 4 (3 + 4), the. remaining series 2 rarely, on the 
exteriol' of the l'ays, 4 (3 + 4) j this specimen agrees with foul' 
othel's at ha·nd from Merm'aicl Strait,N,orth·western A ustl'alia, 
cellected by the Germap ship" Gazelle" j the othet· specimen is 
considerably smaller with twenty-nine arms 65 mm. long,£he; 
II Br series being 4 (3 + 4) and the TU Br series 2; the cil'ri a,re 
Jtx., 35-39. Port Molle~One smaIl specimen with 'eighteen arms 
about 50 mm: long and cirri xviii.,. 22-24, together with arm 
fragments from a larger individual. Port CU1·tis-Threespeci
mens; one has the centl'Odorsal large, thick-disc9idal, with the 

S In wOJ,'king over the magnificent collection of Comatillids m.a.de a.t 
Singapore by· Mr. Svend Gad, I found that the commo~ ZlIgometraoP!?Ul'l'ing 
there and in the Mergui Archipelagoc is not the same as that calledC elegan8 
by )lell thpugh it had been united with that species by Carpenter. It is a 
twenty to. thirty armed form, and thelII Br series, which are always 2; 
are only developed interiorIy ill I, 2, 2, I order.I·thought at the time 
that the nam,e fluctuans covered this species, but I now find thatfluctu0III8. 
is in reality ol/ly small elegans, and that the. name is not .available ftW'o the 
Singapore species at all. I therefore propose that it be called Zygbmetra 
comata, sp.nov., reinstating a nomen nudum long ago applied to it in MS. by 
Carpenter. A satisfactory description of Zygometra comata will be found. 
~ Vidl!m!lk.Medd. fra den Naturhist. l!'orening i Kobenhavn, 1909, p. 151 
("Zygometrafluctuans") ; it occurs in the MerguiArchipelago, at Singa.pore, 
and among the Philippine Islands. ..' 

Small specimens of this species are readily distinguished. from small 
specimens of Z. elegans by the regularity. in the. development of the III Br 
series, these in comata appearing only internally, two.to each Tay. 
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dorsal pole very slightly concave, 15 mm. in diameter; the CirrI 
are xv., 50-53, 35 mm. to 38 mm. long; there are thirty-five arms 
80 mm. long ; the In Br series are 4 (3 + 4) exteriorly and 2 

. interiorly as in the genns Himerometra>, another haljl the centro
dorsal ,discoidal about 4 mm. in diameter at the dorsal pole, 
nearly flat; the cirri are xxxv., 46-48, 35 mm. to 40 mm. long; 
4 (3 + 4) series are slightly more numerous thun usual; the third 

.example is small with. twenty arms 60 mm. long (all the II Br 

.series being present); the dorsal pole of the centrodol'sal is flat, 
2'5 mm. in diameter; the cirri are xxiii., 20-22., 13 mm. long. 

Additional Australian Records.-Port Molle, in 12-20 fathoms; 
Thursday Island; Arafura Sea (80 56' S. lat., 1360 05' E. long.), 
49 fathoms; Torres Strait, in 10 fathoms; Prince of Wales 
Channel, in 7 fathoms; Mermaid Strait, North-western A us
tralia; Baudin Island, in 8-15 fathoms. 

Range.:"'-Northern Coast of Austl'alia from Mermaid Strait, 
eastward and southward to Port Cui·tis, Queensland. 

Family HIM ER 0 ME T RID lE, A. H. Glark. 

Genu3 C R AS PE D 0 MET R A, A. H. Clark. 

Oraspedometra, 1909, A. H. CIark, Proc. BioI. Soc. Washington" 
Y01. 22, p. 8 (Antedon acuticirra, P. H. Carpenter, 1882). 

Differential Gharacters.-Graspedometra in Australia is most 
easily identified by its cirri ; these are very long, smooth dorsally, 
very stoutbasal1y, but tapering gradually to a sharp point. The 
al'ms al'e from twenty-five to fort.'\' or more in number, the II Bl' 
series being 4 (3 + 4) and the In Br series 2, developed irregularly. 

Range.-East Africa (Madagascar to the Red Sea) to Australia, 
and theuce northward to Hong Kong and the Philippine Islands. 

CRASP.EDOMEl'RA ACUTICIRRA (P. H. G.). 

Antedon acuticirra, 1882, P. H. Carpenter, ,Tourn. Linn. Sob. 
(ZooI.), vo!. 16, p. 509 (UNKNOWN). 

Antedon austraZis, 1882, P. H. Carpenter, tom.cit., p. 510 
(SYDNJi:Y). .. . 

.Antedon ludovici, 1882,P. H. Carpenter., tom. cit., p. 510 (HONG 
KO:NG). 

Antedonbipartipinna, 1882, P. H. Carpenter, tom. cit., p. 512 
(HONG KONG). 

Oraspedometra acuticirra, 1909, A. H.CIark, Vidensk. Medd. 
fraden Naturhist. Forening i Kobenhavn, 1909, p. 159 
(Sydney). 
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Differential Characters.-The long cirri, which are very, stout 
at 'the base but gradually taper to a point, distinguish this species 
at once from all other Oomatulids. It has usually about thirty 
arms in the vicinity 'of 125-150 mm. in length; the cirri ar,e 
about 45 mm. long . 

.Austmlian' Record.-The Copenhagen Museum possess,es a 'fine 
specimen of this species which was collected at Sydney, New 
South Wa.les, many years ago. Professor Liitken labelled it. 
Antedon australis, but he never described it; Dr. Carpenter 
examined it during his visit to Copenhagen, and mentioned some 
of its characters in discussing the type specimen of C. acuticirra. 
More recently I have examined it and published a detailed 
delilcription and figure. 

Range.-Craspedometra acuticirra ranges from the Mergui 
Archipelago and the Andaman Islands to Hongkong, and south
ward to Sydney, New South Wales. 

Genus A M PHI MET R AtA.~H. Clark. 

Amphimetra, 1909, A. H. Clark, Proc. BioI. Soc. Washington, 
vel. 22, p. 6 (COMATULA 1 ALECTO] MILBERTI, J. Miiller, 1846). 

Differential Characters.-The species of Amphimetra are re
markable for the excessive shortness of the outer brachials. The 
elements of the division series and the proximal brachials are 
more or less swollen. In the ten-armed species the lower pinnules 
are all subequal, but in the mnltibrachiate forms they are, some 
of them (though never the first), enlarged, with more or less 
delicate tips, and ,often bear in the distal part of each segment 
strong lateral processes, resembling those characteristic of Oligo
metra serripinna. 

Range.-Amphimetra is found from south-eastern Africa t(} 
Australia, the Philippine Islands, and southern Japan j the ten 
armed species are found from Queensland to Singapore and the 
Philippine Islands. ' 

AMPHIMETRA V ARIIPINN A (P. H. C.). 

Antedolll variipinna, 1882, P. H. Carpenter, Journ. Linn. Sac, 
(Zool.), voI. 16, p . .506 (CANTON, CHINA).-1888, "Chal
lenger" ~eports, ,Zool., vdl. 26, p. 256 (Prince -of Wales' 
Channel, 8 /ms).--1894, Bell, P~oc. Zool. Soc., 1894, p. 394 
(N.W.Australia, 9-38 fms). 

Antedon crenulata, 1882, P. H. Carpenter,Journ. Linn. Soc. 
(Zool.), vol. 16, p. 507 (BORNEO). 
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.Antedon decipiens, 1884, Bell, Rep. ZooI. Cbll. H.M.S. " Alert," 
p. 159, plo xi.,figs. B, Ba (ARAfURA SEA, 32-36 FMS.), 

.Antedon irregnlaris, 1884, Bell, tom. cit., p. 161, plo xiii., figs. 
A, Aa-c (PRINCE OF WALES CHANNEL; TORRES STRAI'l'). 

Dijjerential Characters.-.Amphimp,tra va1'iipinna is easily dis
tinguished from all other Australian Oomatulid,~; it always has 
more than ten arms, usually from fifteen to twenty, with short 
discoidal brachials distally ; the division series and arm bases are 
rugged and tuberculous; the long lower pinnules have segments 
with the distal corners produced into broad rounded processes so 
that the outline of the pinnules is strongly serrate. 

Specimen in the Australian Museum Collection.-Mast Head 
Island-One fine twenty-two armed specimen. Ten miles south
west of Mapoon, 10 iathoms-Three fine specimens; one has 
nineteen arms 150 mm. long and cirri xvi., 41-43, 25 mm. to 30 
mm. long; another has twenty-one arms 150 mm. long and cirri 
30 mm. long with 40-42 segments; the third has seventeen arms 
130 mm. long and cirri xxiii., 41-44, 30 mm. long. In these 
specimens the procesSes on the segments of the lower pinnules 

. are strongly developed and typical; the cirri are more or less 
carinate distally, and the synarthrial tubercles are prominent so 
that the animals are characteristically rugose. Port Ourtis
Two specimens; one has fourteen arms 80 mm. long and cin'i 
xxiii., 35-40, 30 mm. long; the other has twenty-six arms 100 
mm. long and cirri xxix., 35-45 (usually 40-41) 30 mm long; the 
centrodorsal is 5 mm. in diameter at the dorsal pole; the arm 
bases are exceptionally rugged with the synarthrial tubercles 
large, prominent, and bluntly conical; the lower brachials are 
very short but much swollen with strongly projectingdistal 
edges; the division series are just in opposition laterally; the 
distal cirrus segments are very strongly and shal'plycarinate, 
this carination standing out as a broad spine of which the outflr 
edge is almost orquitepfl.rallel to the longitudinal axes of the 
segments. 

Additional.Australian Records.-Prince of Wales Ohannel, in 
7 fathoms, in 8 fathoms, and in 7-9 fathoms; TOl'res Strait, in 
5-7 fathoms, and in 10 fathoms; Holothuria Bank, in 24, and in 
38 fathoms j North-east of Holothuria Bank, in 15-20 fathoms;. 
Dundas Strait, in 17 fathoms.; Baudin Island. 

Di8tribut~on,-Mergui Archipelago, Singapore, Canton, and 
the Philippine Islands southward to Australia, reaching, on the 
east coast, Port Ourtis, Queensland. 4, 

4, Mr. H. C. Chad wick has recorded this species from Ceylon, but such. 
of his specimens as I have examined prove to be Heterometm, reynaudii. 
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AMPHIMETRA DISOOIDEA (A. H. Clark). 

Comatula dibrachiata, 1862, Dujardin and Hupe, Hist. nat. des 
zoophytes, Echinoderms, p. 208 (nomen nudum). 

Antedon milberti, 1884, Bell, Rep. Zool. Ooll. H.M.S. "Alert," 
p. 156 (Port J1£olle; Port Denison; Prince ~fWales Channel; 
Torres Stmit).-1885, Proc. Linn. ";oc. N.8. Wales., vol. 
9 (1884), p. 497 (Port Denison .. Port Molle)..-1894, Proc. 
Zool. Soc., 1894, p. 394 (N.W. Australia, 8-15fms.); 

Himerometra discoidea, 1908, A. H. Olark, Smiths. Miscell. 0011. 
(Quarterly Issue), vol. 52, part 2, p. 215 (PORT D~'NISON). 

Amphimetm formosa, 1909, A. H. Olark, Proc. U.S. ~at. MUB., 
vol. 37, p. 32 (Philippines / nomen nudum).-Vidensk. 
Medd. £ra den Naturhist. Forening iKobenhavn, 1909, p. 
157 (SINGAPORE; PHILIPPINES). 

Differential Chamcters.-So far as known this species never 
has more than ten arms; the lowel' pinnules are subequal in 
length, and all rather short; the cirri are slender, the segments, 
at least in the proximal half, being somewhat longer than broad. 
A. milbeTti, which also occurs in Australia, has very stout. 
cirri with all the segments much broader than long aud sub
equal. 

Specimens in the Australian _Uusettm Collection.-Port Denison 
- Twel ve specimens; one of .these has cirri xxii., 46, 30 mm. 
long; another xx., 36-49, 30 mm. long; a third xxiii-, 43, 40 
mm. long, a fourth xxii., 42-45, 30 mm. lo.ng ; these and five ·other 
simihlr examples exactly resemble the type, which also came 
from .Port Denison; there is no tendency toward. the curiously 
abrupt type of synarthrial thbercle nor the short segmented 
proximal pinnules characteristic of the form which I have called 
formosa, from Singapore and the Philippine Islands; three other 
large and well developed specimens with cirn about xx., 46-51 
(maximum) 30 mm. to 37 mm. long, however, exhibit the syn
arthrial tubercles and lower pinnules of the type found in A. 
formosa more or less perfected, and I therefore find myself 
obliged to consider the two supposed species as only a single 
form, "formosa," representing merely a more developed stage 
than typical discoidea. Port Molle-Two specimens with cirri 
about xx., 39-42, 30 mm. long; both of the;;e have .synarthrial 
tubercles resembling those of the type of A.formosa. ' 

Additional Australian Records.-:Torl'es Strait, in 10flttho'ms,; 
Prince of Wales Channel, in 7-9 fathoms; Holothuria. Bank) in 
15 fathoms; Port Molle, in 12-20 fathoms; Port Denison, in 3 
fathoms; North-western Australia, in 8-15f;tthoms ;'\Vest 
Australia. 
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Range.-Singapore .~nd the Philippine Islands southwar.d to 
Australilt, rel),ching Port MolIe on the eastern coast. 

There is a specimen of Amphimetmdiscoidea in the Paris 
Must'um labelled by P. H. Carpenter "Comdtula(Antedon) 
'l{tilberti, var. dibrachiata, which closely resembles the type in the 
. United States National Museum; it has 26 or .27 cirrus segments. 
It appears to have been the specimen from which the drawing of 
"Comatula carinata" in Guerin-Mtmeville's "Iconographie du 
regne animal" (Plate 1, fig. 2a) was made. . 

AMPHIMETRA MILBERTI (J. Muller). 

Comatula (Alecto) milberti, 1846, J. Muller, Monatsber. preuss; 
Akad., 184.6, p. 178 (" NOR'rH AMERIC4."). 

Comatulajacquinoti, 1846, J. Mii~le~, loco cit. (CERAM). 
Comatula laevissima (part), 1875, Gmbe, Jahresber. d. schles. 

Ges. fiir vater1. Cultur, 1875; p. 74 (NORTH BORNEO). 
Antedon milberti (part), 1884, Bell, Rep. ZooI. ColI. H.M.S. 

"Alert," p. 156 (Port Molle). 
Amphimetra milberti, 1909, A. H. Clark, Proc. BioI. Soc. Wash

ington, vol. 22, p. 7. 
Differential Characters.-This species is easily distinguished 

from the preceding by its very stout cirri, all of the segments in 
which are twice as broad as long. 

Australian Record.-The "Alert" obtained a single specimen 
of this species at Port MolIe; all the other specimens listed in 
the "Alert" Report from Port Molle belong to the preceding 
form. 

Range.-Mel'gui Archipelago to Borneo and the Philippine 
Islands, and south to northern Australia. 

Genus HET E ROM ET RA, A. H; Clark. 

Heterometra, 1909, A.' H. Cl ark, Proc. Bio1. Soc. Washington, 
vol. 22, p. 11 (ANTEDoN 9uI"NDUPLICAVA, P. lL Carpenter, 

. 1888). , . 
])ijferential Characlers.-The H Br. series, of Heterometm are 

4 (3 + 4) and the succeeding division series,which'are irregularly 
developed, are 2. In general the arm number is from fifteen to. 
thirty. The proximal pinnule!l, usua!Jy excepting P l' are en
la~ged, but are al ways slehder and flagellate distally; the outer 
brachials are distinctly wedge-shaped and of moderate l~ngth . 

. Range.-Heterometra is found from East Africa eastward to 
northern Australia an.d the Philippine Islands. 

~T 
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HETEROMETRA NElY[ATODON (Hartlaub). 

:Antedon milberti (part), 1884-, Bell, Rep. Zool.' CoIl. .H.M.S. 
"Alert," p. 156 (Port Molle). 

:Antedon nematodon, 1890, Hartlaub, Nachr. Ges. Gottingen, 
Mai, 1890, p. 185 (BowEN).-1891, Nova Acta Acad., YO!. 

58, No. 1, p. 27, pI. i., fig. 9 (Bowen). 

Differential Gharacters.-This is easily distingui8hed from the 
only other Australian species of the gflnus hy its numerous arms 
(thirty-eight) and cirrus segments (4-0-50) ; the arms are over 
80 mm. long. 

Australian Records.-The type specimen of this species was 
obtained many years ago by the Godeffl'OY Company, and received 
the MS. name of nematodon from Professor Lutken while in tbe 
Godeffroy Museum. It was found at Bowen, Queensland; a 
second smaller I:lpecimen was obtained by the "Alert" at Port 
Molle. 

HETEROMETRA BENGALENSIS (Hartlaub). 

Antedon bengalensis, 1890, Hartlaub, N achr. Ges. Gottingen, 
Mai, 1890, p. 182 (BAY OF BENGAL).-1891, Nova Acta 
Acad., vol. 58, No. 1, p. 19, pI. L, fig. 2, pI. ii., fig. 16 (/Jay 
of Bengal). 

Antedon anceps, 1904-, Chadwick, Rep. Ceylon Pearl Oyster 
Fisheries, Part Il, Supplementary Report, xL, p. 157. 

Heterometra bengalensis, 1909, A. H. Clark, Proc. BioI. Soc. 
Washington, vo!. 22, p. 11. 

l)iffel'ential (Jlut1'Uctel's.----:liete1'Ometra bwngnlensis is readily 
distinguished from H. nematodon, the only other Australian 
species, by its short cirri with few (14--24) segments, the outer 
with long spines, and by the small number (eleven or twelve) of 
its arms. 

Specimens in the Australian Museum Gollection.-Port C].lrtis 
-Three small specimens, one with twelve and two with eleven 
arms 25 mm. to 33 mm. long; the cini of the largest are xv, 
14-18 (usually 15); except for t,he cbaracters incident to imma
turity, these specimens agl'ee well with numerous others at hand 
from India. A specimen in the British Museum was taken on 
Holothuria Bank, in 15 fathoms. There are no previous Aus
tmlian records. 

Range.-Ceylon to the Philippine Islands, and southward to 
Australia, reaching, on the east coast, Port Curtis. 
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Family STEPHANOMETRIDJE, A. H Clark. 

Genus S T E P H AN 0 M E TR A, A. H. Clark . 

. Stephanornetra, 1909, A. H, Clark, Proc. Bio!. Soc. Washington, 
vo!. 22, p. 9 (ANTEDON MONACANTHA, Hartlaub, 1890). 

DifJerential Characters.-In the genus Stephanornetra the 
pinnules of one or more of the lower pinnule pairs are enlarged, 
with less than eighteen segments, greatly stiffened, and very 
sharply pointed, becoming spine-like in character. The division 
series an; all 2, each of theil' component ossicles with a rounded 
ventro-Iateral process supporting the visceral mass. 

Range.-Stephanornetra ranges from Mauritius and the Red 
.Sea to northern Australia, Fiji, Tonga, and the Philippine 
Islands. 

It is represented in the Oaribbean Sea by Analcidometra. 

STEPHANOMETRA MONAOANTHA (Hartlaub). 

Antedon rnonacantha, 1890, Hartlanb, Nachr. Ges. GiHtingen, 
Mai, 1890, p. 179 (MORTLOCK ISLAND; TOR RES STRAIT).-
1891, Nova Acta Acad., vo!. 58, No. 1, p. 59, pI. 3, figs. 33, 
38 (Mortlock Island; 1'orres Strait). 

Differential Characters.-Stephanometra rnonacantha usually 
has from twenty to thirty arms; the cirri are without dorsal 
spines, and the second pinnule, in abrupt contrast to the others, 
is much enlarged, stiff and spine-like, with 12-14 (rarely as many 
as 20) segments, of which the outer are very long. 

Au.tralian Record.-This form was recorded at the time of its 
<lescription from Torres Strait. 

Distribution.-This well marked species occurs from the 
Nicohar Islands and Singapore to the Philippines, the Oarolin.es, 
.and the Tonga Islands, and on the northern coast of Australia. 

Family MARIAMETRIDJE, A. H. Clark. 

Genus D I 0 H ROM E.T R A, A. H. Clark. 

Dichrornetra, 1909, A, H. Clark, Proc. BioI. Soc. Washington, 
vo!. 22, p. 12 (Alectojlagellata, J. Miiller, 1841). 

Differential Characters.-The proximal pinnules of Dichrornetra, 
though enlarged, are slender and flagellate distally and are com
posed of more than twenty-four segments; the division series are 
.all 2, and are in lateral apposition, sometimes being considerably 
flattened against each other. 
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Range.-])ichrometra is found from East Africa eastward to
Fiji, Tonga, the Marshall Islands, and the Philippines, and from 
northern Australia to southern ;Japan. 

DIOHROMETRA ARTICULATA (J. Muller). 

Oomatula (Alecto) articulata, 1849,J. Miiller, Abhandl. k. 
preuss.Akad., 1847, p. 263 (MoLuccAs) . 

.Antedon articulata, 1884, Bell, Rep Zool. 0011. H.M.S." Alert,'" 
p. 160 (Port Molle).-1888, P. H. Oarpenter, "Ohallenger" 
Reports, Zool., vol. 26, p. 379. 

])ichrometra articulata, 1909, A. H. Olark, Proc. ,BioI. Soc. 
Washington, voI.22, p. 13. ' ' 

])ijfirential Characters.-This species is readily distinguished 
from the oth'er Australian species of the genus by having P 2 and; 
P 3 slender and flagellate, about equal in length, and by having 
cirri with more than thirty-five segments, of which the outer 
bear prominent spines. 

])ichrometra articulata was originally described from the 
Molucclis, and has since been recorded by Bell from Port Molle .. 
Queensland, where it was dreuged by the" Alert" in 12-2(} 
fathoms. • 

DJOHROMETRA REGINJE (Bell) . 

.Antedonreginre, 1884, Bell, Rep. ZooI. Coil. H.M.S. ",Alert," p~ 
160, pI. xii., figs. A, Aa (PORT MOLLE). 

])ichrometra reginre, 1909, A. H. Olark, Proc. BioI. Soc. Wash
ington' vol. 22, p. 13. 

])ijferential Characters,-This species has cirri with about, 
thirty segments, of which the outer are strongly carinate 
ihn~sally; P 2 is not greatly larger than P 3' It is not clear from 
theoriginal description just how it differs from D. gyges nor how 
either of them differ from ]). tene~'a or D. protectu8 A redescrip
tion of this species with adequate figures is much to be desired. 

Dichrometra ~'eginre is only known from a single specimen 
which wai;! collected by the" Alert" at Port Molle, Queensland, 
in 12-20 fathoms. 

Remm·ks.-The type and only known specimen of. this species, 
w,hich I examined in London, has the cirri xxv, 29-34; the 
longest cirrus segment is about as long as broad ; the di~tal seg
ments are about one-third broader than long; dorsal spines are 
developed from the thirteenth or fifteenthtlegment onw<),i,d; as. 
a whole the cirri are moderately stout, but not especially 'long. 

There are thirty-eight arms about 100 mm. long. . .' 
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~, P 2 is about 22 mm. long, very slender and delicate, flagellate, 
$oft, with forty-three segment.s which are only slightly longer 
than broad; P 3 is similll'r to P 2' bu t the following pinnules are 
shorter; P 1 is 14 mm. and P 4, 10 mm. in length;' t~ere is but a 

. slight difference in basal stoutness between the earlier pinnules, 
but P 2 and P a taper much less rapidly than the others. 

This species is very close to D. articulata, and further investi
gation may show that the two are really identical. 

DICHROMETRA GYGES (Bell). 

Antedon gyges, 1884, Bell, Rep. Zool. ColI.. H.M.S. "Alert," p. 
160, pJ. xii., figs. B, Ha, b (THURSDAY ISLAND). 

Dichrometra gyges, 1909, A. H. Clark, Prpc. BioI. Soc. Wash
ington, vol. 22, p. 13. 

DifJet'ential Characters.-Dichrometra gyges has P 2 not much 
longer thanP1 ; the cirri reRemble those of D. reginre. but have 
a,slightly greater number of segments. There is a possibility 
that it iR-the same thing as the species known aE! Dichrometra 
tenera. Like D. reginre this species is badly in need of rede
scription. 
, The only known specimen of nichrometra gyges was collected 
by the "Alert" at Thursday Island, in 3-4 fathoms. 

Remarks.-II). the type of this species, which I-tl'xamined-at
LOf?don, the cirri are xxxv, 24-29 (usually 28), 20 min. to 
25 mm. long; from the eleventh onward the segments al'e 
strongly car.inate, or are supplied with broadly rounded dorsal 
spines. 

There are forty-one (thirty-seven. plus four, lacking) arms 
80 mm. long. 

P 2 is the longest, but is slender, resembling P 1 ; P a is slender 
and wea.k, not nearly so large as P 1 ; the basal segments of the 
eadier.pinnules are more or less, cat'inate. 

This species is nearly related to D. tenera, of which it may 
eventually prove to be a synonym. 

DICHROMETRA TENERA (Hartlaub). 

Antedon tener, 1877, Liitken; Mus. Godeftr. Cat., vol. 5, p. 100. 
Antedon tenera, 1890, Hartlaub, Nachr. Ges. Gottingen, Mai, 
. " 1890, p. 180 (QUEENSLAND; TORRES STRAIT).-1891, Nova 

Acta Acad., German, vo!. 58, No. 1 ,po 66 (Queens"lhnd; Port 
Dimison; 'l'orres St1·ait). 

Diclvrometra tenBra, 1909, A. H. Clark, Vidensk. Medd. fra den 
. Nat,urhist. Foren. i Kobenhavn, 1909, p. 173 (Bowen). 
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~ iJit!erentialCharacters.-:-This spec ills is' readily distillg~ishetf 
from D. articulata liy its'fewer cirrus segments which are st1'ongly' 
carinate instead, of spiny distally, . hy havingP2 conside1'ably 
10Iigei·tlJan P 3; and the proximal pinnules on the outer side of 
the aute1' al'ln~ofeach post-radial series markedly larger than.' 
those ontll:e inn'er side of the outer a'rms 01' on the inner arms. " 
, AU8tt'ali~n R~C01·dg.':"'-Torres Strait; Queensland; Bowenand 
Port Denison, Queenslimd. 'There is a'dry specimen--in the' 
British Museu~ (labelled Antedpn nrticulata) from Port Essing
ton, Ql!eensland, and there is a specimen in the Paris Museum 
from Thursday Island. 
'·.Distributi~n.-Ma;shaJlJsland~ t9 no,rth~rn A~!:Itralia, !louth' 

on th,El east coal\lt t~ Port Denison, Q!leensland. 

Family 00 LOB 0 M E '1'.R I D lE, A. B. Cliirk . 

. Genus 0 EN 0 MET RA, A. H. Gla.1·k. 

(/en()rnetra,1909, A. H. Clark, Proc. BioI. Soc. Washiilgton, vol. 
22, p. 8 (HIMlilROMETRA UNfCORNIS, A. H. Clark, 1908). ' 

.D~tferential Characters.'--:'The' cirri of the species of Cenometl'a, 
a.re cowposed of very short subequal segments, 6£ which those jn 
the outer por~ion bear two dorsal tubercles or spines eac_h, placed: 
side by'side: P 2 ,is greatly enlarged, abl'uptly largel' than any of 
the other pinnules, alid is strongly curved outwa'l'd in the direc
tion' of the arm' tip', 

Range.-Mauritius and Oeylon to northel'll Austl'alia, thence 
northward to the 'Philippine Islands and the Gulf of Tonkin. 

CENOMETRA CORN UTA, sp. not'. 

Antedon; 'sp. (qeal' nuicronema) , 1894, Bell, Proc. Zoo!. Soc., 
1894, p. '3M(North.westAustralia), 

Desc1·iption.-Oirri XIV, 35-31, about 20 mm. long; the Cirri; 
are rather sIend~r, andar.e composed of short segments,Done'of 
which are less than twice as ,broad a,s long ; the proximal seg
ments are flattened dorsally ; in the oll~er half of the cirri the 
segments bear dorsa11y a pail' of tubercles with their 1tpicel3 well 
separated. . _ 

There are, in the type, twenty-six arms about 110 mm. long; 
the latel'id process!'s on the division series are broad with trun..: 
cated or rOllndedly incised outer,' margins . 
. P~ is very stout and very stl'ong(y cuned, with 11-14 (uslrally 
12~,segments, most of which are about as long as broad; on the 
distal SlQfl the distal ends of the segments are strongly everted 
and se'tTate; this eversiori is well marked even 'on the second 
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segment; the first, second, and third segments of the earlier 
pinnules are slightly carinate, the carination being sharply 
truncated distally so that the outer profile is straight and not 
convex as in C. emendatri~:. 

The colour is white and purple, in bands of about one quarter 
of an inch in width; the cirri are brown. 

Localities.-Adele Island, North Australi;t (type locality); 
Baudin Island. 

'rhe type specimen is in the British Museum. 

Genus COLOBOMETRA, A. H. Glark. 

Colobometm, 1909, A. H. Clark, Proc. BioI. Soc. Washington, 
vol. 22, p. 5 (ANTEDON PERSPINOSA, P. H. Carpenter, 1881).0 

Diffe1'ential Chamcters.-The genus Colobometm lacks the first 
inner pinnule (P a). All of the species have ten arms, the 
brachials with exceedingly spiny distal ends. The cirri are long 
with numerous segments, the outel' bearing paired dorsal spines, 
the proximal with produced and veroy spinolls edges. Some or all 
of the lower pinnules are much enlarged and their component 
segments have very stiff with very spinous distal ends; the 
middle and Quter pinnules also have segments with very spinous 
distal ends. 

Range.-Colobometra is found from tohe Red Sea eastward to 
northern and eastern Australill,Lord Howe Island, the Solomon 
Islands, the Philippines, and Singapore. 

COLOBOMETRA PERSPINOSA (P. H. C.). 

Antedon perspinosa, 1881, P. H. Carpentel',Notes from the 
Leyden M llseum, vo!. 3, p. 178 (J OBIE). 

Antedon insignis, 1882, Bell, Proc.Zool. Soc.,1882, p. 534 (PORT 
DEXISON). 

Antedon loveni, 1884, Bell, Rep. ZooL ColI. H.M.S. "Alert," p. 
158, pI. x.,figA. B, Ca-IJ (not ,Aa-Il as given in the reference 
to the plate) (PORT DENISON ; this Il:nd the preceding spf'cies 
are founded on the same specimen). 

Colobometra perspinosa, 1909, A. Ho Clark, Proc. BioI. SM. 
Washington, vol. 22, p. 6. 

Differential Characters.-Colobometra perspinosa lacks the first 
inner pinnule (that on the first syzygial pair) 01 .. each arm'; the 
long cini have about sixty segments, compat'ativelylong proxi
mally, short distally, the longer proximal segments with the 
distal ends produced into an overlapping border of long spines; 
the shorter distal segment8 bear paired spines dorsaIly ; the lower 
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"
pinnules, except P 1J are very long and greatly stiffened, with 
long spines about the distal ends of each segment; the outer 
pinnules have spinous segments, and the brachill.ls are bordered 
distally with long spines. 

Specimens in the A1.('stralian Museum Collection.'-Port J ackson 
-A small arm fragment. Lord Howe Island-One Apecimf'n, 
without cirri; the very stiff IOWAI' pinnules reach a length of 23 
mm. (P 2) ; the arms were probably abont 120 mm. long; there 
were xviii. cirri a.rranged in one and a partial second irreglllar 
marginal row; the dorsal pole of the centrodorsal is deeply con
cave; the synarthri!tl tubercles are but slightly marked; in the 
proximal portion of the arms there ig a f<iint low rounded media.n 
carination; P u which is not stiffened like the succeeding, is only 
half as long as P 2' ' 

Additional Australian Record.-Port Denison, Queensland., in 
3·4 fathoms. 

Range.-Colobometra perspinosa is known from Port Jackson 
and Port Denison, Australia, from Lord Rowe Island, and from 
the Island of Jobie in Geelvink Bay, New Guinea., 

I ,,' , 

Genus DECAMETRA, A. H. Clark. 

/Jecametra, 1910, A. R. Clark, Proc. U. S. Na,t. Mus" vo!. 40, 
p. 31 (DECAMETRA MOBIUSI, sp. nov .. ). 

Differential Characte1·s.-The species of the genus Decametra 
have ten arms and lack the first inner pinnule (Pa) like those of 
Colobometra; but, only P 2 is enlarged, and that is not greatly 
different from the following pinnules; its component segments 
are not especially long, and theit· distalends are but slightly, 
when at all pt'ominent; and thepinnule is slender and flagellate 
distaIly. The cirri are sr.lOrt, and are composed of subequal 
segments (instead of long pt'oximal.andshol't distal segments as 
in Colobometra), the outer' bearing a more or less denticulate 
transverse ridge, or sometimes a pair of small tub~rcles. 

Range.-Decametraoccnrs from South-eastern Africa and 
Mauritius to Ceylon and North-western Australia, Singapore, and 
the Philippine Islands. 

DECAMETRA STUDERI (A. H. Clark). 

Oligometrastuderi, 1909, A.H. Clark, Proc. BioI. Soc.Washing
ton, \'01. 22, p; 41 (DIRK HAR'I'OG ISLAND, 7 FMS.). 

Gyzlometra studeri, 1909, A. R. Clark,tom. cit., p. 88.-Zool. 
Anzeiger, vo!. 34, p. 368. 
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Differential Chnmcters.-Cyllonietra studeri is most closely 
related to C. informis, which was dredged by the "Challenger" 
among the Philippine Islands. It differs from that species most 
obviously in its smooth pinnules, the lower and middle pinnules 
in the hitter having slightly overlapping and spinous ends to th,e 
segments, and in the much greater length and slenderness of P 2 

which is twice as long as P:I with eighteen segments most of 
which are elongated, instead of only slightly when at all longer 
than P 3' with twelve segments, most of which are squarish. Both 
species are readily distiilguished from all the others of the genus 
by the small number of cirrus segments. 

Austral-ian Record-The type and only known specimen of 
this species was collected by the naturalists of the German Rteamer 
"Ga7.elle," at Turtle Bay Anchomge, Dirk Hartog Island, in 7 
fathoms. 

Genus 0 L I G 0 MET R A, A. H. Clark. 

Oligornetra, 1908, A. H. Clark, Proc. BioI. Soc. Washington, vol. 
21, p. 216 (ANTEDON SERRIPINNA, P. H. Carpenter, 1881). 

Differential Characters.-The sppcies of Oligornetm are all 
small; they possess ten arms as in Decarnet1'a, but the first inner 
pinnule (Pa) is always present. The cirri are short, rarely with 
more than twenty-five ~egment5 almost all of which are about as 
long as broad and beal' across the middle of the dorsal side a ser
rate transverse ridge which appears as a small median spine in 
lateral view; the opposing spine is small, but prominent, median 
and erect,. One or more of th@ lower pinnules (usually P 1. or P 2) 
is enlarged, and its segments may bear lateral processes. 

Range.-Oligornetra occurs from South-eastern Africa to Ceylon 
and northern and eastern Australia, the Tonga Islands and the 
Philippines, and llorthward to .J apan. 

OLIGOMETHA CARPENTERI (Bell). 

Antedon carl'enteri, 1884) Bell, Rep. Zool. CoIL H.M.S. "Alert," 
p. 157, pl. x., figs. Aa-c (POHT CUR'.rIS). 

Antedon milberti (part), 1894, Bell, Proe. ZooI. Soc., 18:)4, p. 394 
(North-western Australia). 

Antedon serripinna, 1894, Bell, loc. cit. 
Oligometra carpenteri, 1908, A. H. Clark, Proc. BioL Soc. 

Washington, vol. 21, p. 126. 
Differential Characters.-This is a slender and delicate little 

species, much resembling O. serripinna / PI is small, and P z 
greatly enlarged with long lateral processes on the segments. 
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Specimens in the Australian Museum Collection.-Port CurtiR, 
Queensland-Three specimens. 

Additional Australian Records.---c-Port Curtis, in 7 fathoms, 
and in 11 fathoms; Prince of Wales Channel, in7 -9 fathoms; 
Bassett-Smith Bank,.in 9 fathoms ; Holothuria Bank, in 39 
fathoms; Baudiri Island, in 8-15 fathoms. 

OLIGOMETRA ADEONA: (Lama1·ck). 

Comat1tla adeonw, 1816, Lamarck, Hist. N.at. des animaux sans 
vertebres, vol. 2, p. 535 (AUSTRALIA). 

Antedon adeonre (part), 1884-, Bell, Rep. ZooL Call. H.M.S. 
"Alert, p. 156 (Port GU1·tis,. Port Denison). 

Antedon pinniformis, 1884, Bell, loc. cit. (Dundas Strait). 
Antedon bidens, 1884, Bell, Rep. Zoo!. Call. H.M.S. "Alert," 

p. 158, pI. xi., figs. Aa-c (TORRES STRAIT).-1898, Doderlein, 
Denkschr. Ges. Jena, vol. 8, p. 476, pI. 36, figs 3-3d (Thurs
day- Island). 

Oligometra bidens, 1908, A. H. Clark, Proc. BioI. Soc. Washing
ton, vol. 21, p. 126.-1909, A. H. Clark, Zool. Anzeiger, 
vo!. 34, p. 368 (N. W. Australia). 

Oligometra adeonre, 1908, A. H. Clark, Proc. BioI. Soc. Wash
ington' vol. 21, p. 126. 

Differential Gharacters.-This species is related to O. thetidis, 
and these two are easily distinguished from the other Australian 
species of the genus by the large size of PI and the compara
tively small size and smoothness of P 2' as well as hy their stout, 
robust build. The Cirrus segments of O. bidens be~I' dorsally 
double transverse ddgps instead of a single transverse ridge as in 
O. thetidis, and are more numerOUll; the genital pinnules of O. 
bidens do not appear to be expanded laterally as in O. thetidis. 

Australian Records.-"A ustra.lia"; Torres Strait, in 10 fathoms; 
Thursday Island; Port ClIrtis; Port. Denison; Dunclas.Strait: 
Baudin Island, in 8-15 fathoms; Nolit'h-western Australia. 

Remarks.- A t Paris I examined the types of this species, 
which were obtained in Australia by MM. Peron and Le8ueur 
in 1803; the cirri are about xxx,17-20 (most commonly 19), 
very stout; the first segment is very short, the following gradu
ally increasing in length and becoming nearly as long as broad 
on the sixth and following; the fourth and following have on 
the dorsal surface two transverse ridges which appear as two 
small spines in lateral view 

The rays and first three brachials resemble these of the species 
of 1'1'opiometra in being very broad and sharply flattened agaiusp 
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their neighbours laterally; there is considerably more fhlttening 
than in the species of l'1'opiometra, as the plates are deeper dorso
ventrally; the foul' brachials following the first syzygial pair are 
oblong and very short; the following are triangular, soon becom
ing about as long as brvad. 

The pI'oximal pinnules are large and strongly prismatic; PI is 
the largest and longest, and is composed of from eight to ten 
sflgments, of which the third and fourth are the largest and 
10'llgest; the size, sioutneRs, and length of the pillnules gradually 
decreases to P 5 01' P 6; the distal pinnules are not much longer 
than P 6' 

Bell's Antedon bidens is the same thing as Lamarck's Comatula 
adeonce; in the best specimen obtained by the" Alert" the cirri 
are about xx, 21; the bidentate al'pear<lnce is caused by the 
moving back of the transvet'se ridge so far that it is Ileal' tile 
proximal end of the segments, while the dist'al dorsal edge of the 
segments has become prominent, so that there are in effect two 
transverse ridges, appearing as two small spines in lateral view. 

PI is the longest, considerably stiffened; P 2 is similar, but 
slightly shorter; P 3 is similar, but slightly shorter than P 2 ; the 
distal ends of the segments of these lower pinnules tend to become 
slightly prominent. 

The figure of this species given in the" Alert" Report is very 
misleading, but a good (photographic;) illustration of it is gi ven 
by Doderlein in the reference cited. 

OLIGOMETRA THETIDIS (lI. L. Olark). 

Oligometl'a tlietidis, 1909, H. L. Cl ark, Mem. Aust. Mus., vol. 4, 
Part 11, ". 522, pI. xlvii., figs. 1-3 (OFF WOLLONGONG" 

55-56 FMS.). 

Desc1:iption.--I happened to be in Cambridge, Massachusetts, 
when Dr. H. L. Clark receivpd bhe collection of Echinoderms 
brought together by H.M.C.S. "Thetis," and he most courteously 
permitted me to examine. the specimens of Crinoids therein con-' 
tained. This new Oligometra, is a form of rather exceptional 
interest, and I availed myself of the opportunity of drawing up a 
careful description of it. This description is somewhat more 
detailed than that published by Dr. Olark,and follows more 
closely the tel-minology and form in pl'e~ent use, so that it may 
not, be out of place to incorporate it here. 

Centrodorsal low-hemisphedcal, a rather large jlolar area bare, 
the cirrus sockets arrangedintwo irregular closely cl'Owded roWs· 

Cirri xv-xx, 15 (rarely 14, 16, or 17), short and stout; first 
segment very shol't,second somewhat longer, be?oming on the 
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fourth and following about as long as broad; fourth and follow
ing segments with a· median transverse dorsal ridge, appearing 
like a small spine in lateral view; at first the apex of this ridge 
is practically a st.raight line, but later it becomes gradually more 
and more convex and at the same time narrower, so that on the 
terminal segments it resolves itself into a laterally elongated 
centrally arched tubercle; opposing spine short bllt prominent; 
median, erect, equal in height to about one-fourth the lateral 
diameter of the penultimate segment; terminal claw slightly 
shorter than the penultimate segment, ~tout and rather abruptly 
curved proximally, becoming slender and nearly straight distally. 

Radials plainly visible, between two and three times as broad 
as long; lBr1 trapezoidal, about twice as broad as long, basally 
in lateral apposition, gradually separating distally; lBr2 broadly 
pentagonal, abont one and one-half times as broad as long. 

Ten arms about 25 mm. long; first brachial wedge-shaped, 
interiorly united for almost its entire length; second brachial 
similar, but proportionately longer; third and fourth brachials 
(syzygial pair) about as long as broad, oblong; following brachials 
to the eighth oblong, about twice as broad as long, then becoming 
triangular and about as long as broad, imd. wedge-shaped and 
10llger than broad distally; synarthrial tubercles more or less, 
but never strongly, developed. 

Syzygies ocellI' between the third and fourth and seventh and 
eighth brachials, thence at intl'lrvals of from three to five (usually 
four) .oblique muscular articulations. 

p 1 comparatively long and stout, tapering uniformly fl'om the 
base to the tip, with twelve segments, the first about as long as 
broad, the second half again as long as broad, the third and 
following about twice as long as broad (slightly more proximally, 
slightly less distally); P 2 similar, but considerably shorter with 
eight segments, the first squarish 01'\ not quite so long as 
broad, the second about half again as long as broad; the 
rpmainder about twice as l6ng as broad; P 3 shorter than 
p 2 with about twelve segments, th6l first not so long as broad, 
the second to the fifth about. as long as hroad and rather stout, 
the remainder longer than broad; P 4 similar, but the third and 
fourth segments are slightly broadel'; following pinnules with the 
third and fourth segments laterally expanded forming a roof over 
the genital glands; the fifth segment is expanded proximally but 
tapers distally, and the remaining segments are slender. This 
swollen and expanded condition of the pinnule segments persists 
practically unchanged to P 15' at which point the arms of the 
specimens examined are all broken oB'. 

The colour (in spirits) is yellowish-white, transversely banded 
on each segment with purple, rarely entirely yellowish-white or 
entirely purple. 
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The preceding description was drawn up from an examination 
of nineteen specimens, all from the type locality; 

Differential Characters.-The only species with which this 
needs comparison is O. adeonro,with which it agrees in the general 
stoutness .of its build and in the larger size of Plover P 11" It is 
smaller and has fewer cirrus segments than that species, however, 
and they lack the curious bidentate structure dor'sally; as a. 
whole, also, the cirri are considerably stouter than those of O. 
adeonro. There is no swelling of the genital pinnules in O. 
adeonro .. 

There can be no confnsion between these two forms and O. 
carpenteri and O. sel'ripinna, as the latter are slender and delicate· 
creatures with a small and delicate P 1 and "much enlarged and 
stiffened P 2' the latter h·tving stout lateral processes on its 
segments. 

Specimens Examined.-,-Off W ollongong, 55-56 fathoms-Nine
teen specimens. 

These are the original specimens upon which the species was 
fonnded. 

Remarks.-l cannot see any grounds for believing that this 
form may eventuall'y turn Ollt to be Lamarck's adeonro as suggested 
by Dr. Clark; it is much smaller. than that species, and the 
pinnules could not possibly be described as long, nor are the three 

. or four first the longest. In general appearance it is curiously 
similar to .Analcidometra caribbea 5 from theCarribean Eea; it 
is about the same size, the lower pinnuleil are more or' Jess 
similar in shape and proportions, and the genital pinnules are 
similarly expanded, 

Family T R 0 PlO MET RID lE, A. H. Cl ark. 

Genus T R 0 PlO MET R A, .A. H. Clark. 

Tropiom~tra, 1907, A. H. Olark, Smiths. Miscell. Ooll. (Quarterly 
Issue), vol. 50, p. 349 (COMATULA CARINATA, Lamarck, 1816). 

])ifferential Characters.-In the genus Tropiometra the I Br 
series and the first two brachials are large and bro'ad, in lateral 
apposition, and somewhat flattened laterally, but the remaining' 
brachials are exceedingly short; the dorsal surface of the arm 
may be smooth, or there may be a tubercle developed in the· 
middle of the dorsal side of each hntchial, which sometimes rises 
into it very high carination. The cirri are stout with from 

5 Oligometra caribbea, 1908, A. H. Clark, Proc. U.S. Nat. Mus., vol. 34,. 
No. 1608, p. 238. 
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twenty to forty subequal segments, and perfectly smooth dorsally. 
The ambulacl'a are without ambulacral plating, The centrodorsal 
is discoidal, thick and broad, The pinnules are long and 
moderately stout in the earlier part of the arm, where they tend 
to be prismatic, but become shorter and more slender distally ; 
the proximal pinnules are not essentially different from those 
following, 

Range,-Oarribean Sea to southern Brazil; St, Helena; West 
Africa; Oape Oolony to Suez, and eastward to Australia, the 
South Sea Islands, and southern Japan, 

'l'ROPIOMETRA AFRA (Hartlaub), 

Antedon arm, 1890, Hartlaub, Nachr, Ges, Giittingen, Mai, 1890, 
p, 172 (BOWEN), 

Tropiometra arra, 1908, A, H, Olark, Proc, U,S, Nat, Mus" voL 
36, p. 315 (Misalci, Japan; South Pacijic),-1909, A, H, 
Olark, Vidensk. Medd, fra den N aturhist, Forening i Koben
havn, 1909, p, 184 (Bowen; Korean Straits), 

DijferentialCharacters,-This is a large and stout species with 
arms usually somewhat over 200 mm. long, which are rounded 
and perfectly sinooth dorsally, and stout cirri with usually from 
30-35 or more segments, So far as known the colour is always 
€ither entirely yellow or entirely violet, never mottled, 

Australian Records.-Bowen ; I have also examined a specimen 
labeled "South Pacific" which probably came from Australia, 
Only three Australian specimens are known, two having come 
from Bowen, 

Distribution.-Ft·om Qneensland this species ranges northward 
to southern Japan where it is common in the Korean Straits and 
abundant at Misaki. 

TROPIOMETRA ENORINUS, A. H. Clark. 

rrropiometra encrinu8, 1911, A. H. Olark, Proc. U.S. Nat. Mus., 
vol. 40, p. 36 (EAST INDIEs). 

Dijferential Characters.-This is a smaller form than the pre
oCedillg, the arms being rarely more than 120 mm. in length; each 
brachial after those just at the base of the arms bears a pronounced 
median tubercle 01' keel in its distal portion; the cirri have 
between twenty and twenty-five segments. The colour is mottled 
yellow and purple. 

A1lstralian Records.-There are no definite Australian records, 
but I have examined a number of specimes labeled "South 
Pacific" which possibly came from there. The species occurs at 
Norfolk Island, and apparently in the Marshal! Group. 
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Family T H A L ASS 0 MET R ID .lE, A. H. Clark. 

Genus PTI L 0 MET R. A, A. H. Clark. 

Ptilometra, 1907, A. H. Olark, Smiths. Miscell. 0011. (Quarterly 
Issue), yol. 50, p. 358 (COMATULA MACRONEMA, J. M'uller, 
1846). 

J)ifferential Charactel·s.-The pinnules of Ptilometra are 
strongly pismatic, stiffened, and all are approximately similar; 
PI is smaller than the succeeding pinnllles; at the arm tip the 
pinnules decrease in length very abruptly an<l the very short 
crescentic brachials curve inward between the outermost pin
nu'es, so that the arm tip at first sight always appears to Le 
broken off. The arms are stout and dorsally rounded basally, 
becoming laterally flattened and strongly carinate distally, each 
brachial with a long overlapping spine; the division series are 
al ways 2, and the lower part of the animal is compressed so that 
the division series and arm bases are flattened against each other; 
the cirri are stout basally, but taper diHtally ; they are exceedingly 
long, and may be longer than the arms though usually they are 
about three-fourths of the arm length. The arms are from twelve 
to thirty in number in fully grown individuals. The centrodorsal 
is large and more or less columnar, and the cirrns sockets are 
closely c/'owded and more or less irregularly arranged. 

1'his genus is nearly related to Pterometra of the East Indies, 
but in that genus the cirrus sockets are arranged in ten columns 
on a more or less conical centrodorsal, and the proximal cirrus 
segments bear long slendet· ventral overlapping spines. 

Range.-Sonthern Australia, north to Dirk Hartog Island on 
the west and Port Stephens on the eftst. 

PTILOMETRA MAORONEMA (J. Muller). 

Gomatula maCI'onema, 1846, J. Muller, Monatsber. k. preuss. 
Akad" 18<16, p. 179 (KING GEORGE SOUND). 

Mntedon wilsoni, 1888, Bell, Ann. Mag. N at. Hist. [6J, vo!. 2 
pp. 402, 403 (PORT PHILLIP).-1890, P H. Oarpenter, Proc. 
Roy. Soc. Vict. (N.S.), vo!. 2, p. 135 (Port Phillip). 

Antedon macronema, 1889, Studer, Die Forschungsreise S.M.S. 
" Gazelle," iii. Thiel, p. 185 (J)irk Hartog Island). 

Ptilometm dorcadis, 1909, A. H. Olal'k, Proc. BioI. Soc. Wash
ington, vol. 22, p. 39 (DIRK HARTOG ISLAND, 7 FMS.). 

Ptilometm maC1'onema, 1907, A. H. Olark, Smiths. Miscell. 0011. 
(Quarterly Issue), vo!. 50, p. 358. 
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Differential Chamcte7'S ~In its general appearance this species 
is more robust than P. mulleri from New South Wales; the 
centroclorsal is thicker and more columnar, the cirri are longer 
and stouter, and therefore not so slender distally, while in the 
basal portion of the fully developed cirri the segments are as long 
as or slightly longer than broad instead of, as in millleri, about 
twice as broad as long; the proximal pinnules are more enlarged 
and longer than in muller'i, with comiderably longer segments of 
which the central are half again to twice as long as broad instead 
of not so long as broad as in P. mulleri; in the middle pinnules 
of millleri the segments do not become longer than broad until 
the distal quarter is reached, while in the present species the third 
and following are al ways longer than broad, and the distal are 
considerably elongated. In macronema thereis a strong tendency 
for the cirrus sockets to be arrang~d in columns, about four in 
each radial area, a tendency seldom indicated in millleri. 

Specimens in the Australian Museum Collection.-Kangaroo 
Island, Smith Australia-Two fine specimens; one has thirty-two 
arms 55 mm. to 60 mm. long, and cirri about 1. 82-88, 65 mm. 
long; the centrodorsal is 6 mm. high and 8 mm. in diameter; the 
III Br series are developed externally in 2, 1, 1, 2 order as is 
always the case in this group; the lower pinnules are large and 
long. 

The other is si x-rayed with twenty-six arms, fi ve, four, three, 
four, six, and four to a post-radial series; the cirri are about 1. ; 
the centrodorsal is 5 mm. high and 8 mm. in diameter. 

In both of the specimens most of the cirri are comparatively 
small and undeveloped. 

Additional Australian Records.-King George Sound; Dir k 
Hartog Island, 7 fathoms; Port Phillip. 

Both this and the succeeding species .pccur at Port Phillip, 
according to the labelR on the specimens at the British Museum; 
this form, however, appears to be much more common, for, while 
it is represented by thirteen specimens from that locality, Pt. 
rnillleTi is only represented by one. 

Rema1·ks.-This species was first described frum King George 
Sound in :South-western Australia, from specimens brought back 
to Paris by MM. Quoy and GaimHrd, and was subsequently 
reported as common on the coast of New South Wales. In study
ing the collections accumulated by the German ship" Gazelle" I 
found that the species of Ptilometra occurring at Dirk Hartog 
Island was different from that occurring at Sydney, and L accord
ingly called it Ptilometra dorcadis. It now became a question 
whether this species or the one I considered for the time macro
nema (the one occurring at Sydney) was the true macronema· 
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found at King George Sound. Suspecting that dorcadis might 
~ventually prove to be true macronema, I suggest that, in this 
-case, the species occurring at Sydney may bear the name 
mulleri. 

My Ptilometra dorcadi8 was a well marked form, and in 
c~xamining the collection of the Australian Museum I at once 
:recognised it in two beautiful specimens from Kangaroo Island, 
near Adelaide. As it OJcurs both at Dirk Hartog Island and at 
Kar,garoo Island it is safe to say that it also inhabits the inter
vening territory, including King George Sound, and, therefore, 
is a synonym of Muller's C01hatula macronema. 

As a necessary consequence the name macronema must be 
restricted to the species occurring from Dirk Hartog Island 
southward and eastward to Kangaroo Island, while the species 
occurring at Port Phillip and thence eastward and northward 
must drop the name macronema and adopt that of mulleri. 

While at Paris I examined the four specimens upon which Muller 
based his Cornatula macronema. These are of abont the same 

csize as the type of my Ptilometra dorcadisc from Dirk Hartog 
Island, and agree with it in all respects. The more proximal 
segmi;lnts of the larger cirri (which are disproportionately large) 

care stightly longer than broad instead of twice aB broad as long 
as in the species from the south-eastern coast (mulleri). 

PTILOMETRA MULLERI,A. H. Cla1·k. 

Kalli8pongia archeri, var., 1877, Wright, Proc. Roy. Irish Acad., 
[2J, vol. 2, p. 754, pI. x1., fig. 3 (Au8tralia). 

Antedon mauonema, 1885, Bell, Proc. Linn. Soc. N. S. Wales, 
vol. 9 (1884), p. 497 (Port Stephen8). 

? A ntedon wilsoni, 1888, Bell, Ann. and Mag. N at. Hist., [6J, vof. 
2, pp. 402, 403 (PORT PHILLIP).-1890, P. H. Oarpenter, 
Proc. Roy. Soc. Vict. (N.S.), vo!. 2, p. 135 (Port Phillip). 

Antedon macronema, 1888, Oarpenter, "Ohallenger" Reports, 
ZooL, vol. 26, p. 212 (Port Stephen8/ Port Jack8on, 30-35 
}1128).-1889, Whiteleggfl, Journ. Roy. Soc. N. S. Wales, 
vol. 23,p. 198 (near Sow and Pig8 Reej, Port Jack8on).-
11890, P. H. Oarpenter, Proc. Roy. Soc. Vict. [N.RJ, TOI. 2, 
p. 135 (Port Phillip).-1891, Hartlaub, Nova Acta Acad., 
German., voI. 58, No. 1, p. 75 (Sydney). 

Ptilometra mnlleri, 1909, A, H. Olark, Proc. BioI. Soc. Wash
ington, vol. 22, p. 41 (SYDNEY). 

Ptilometra macronema, 1909, H. L. Olark, Mem. Austr. Mus., iv., 
p. 527 (off Broken Head, 28 Im8.; off Cape Three Points, 
23-24 fms.; off Manning River, 22/ms.). . 

'0''0' 



,IJim,erpm,etra pwdoplpora, 1909, H.,.L. CllJ.rk, ~m. Austr.Mllci1~~ 
"iy.~ p. 524,pl. xlvii"fi~s. ,4;-JO(Qff JIqm,ning .River,22/~8.1. 
(J)ijJlJrenti(J,l Ohar~ctf:!r8.,-:-This species is, mD'l'e de1icltt~ ~»d 
slender than P. rriacronem,ai' the centrDdDrsal is less t4ickEl:IH!!l' 
and cQluw,nar,with thecirr'ls sDckets .less regull;lrlyarranged;. 
,the'eirri !!ore sh<iner ,fl;nd more slender., especiallydistalJy, \v~th 
shDrtprDiilual,segme))ts; the·pr.oxirnal pinnules are mDre slender' 
and shorter, and Itllthe pinnules have prDportiDnately eDn&ider-
,ali5lysh@rter seglll:6nts. ' ., 

Sp8cimen8in tlte AU8tralia-q,' MU8eumCollectionll.-PDrt
Stephens.-Eighty-fDur specimens; a mDderate sized specimep 
,has nineteen arms 55 mm. lDng and the IDnges,t cirri 5Q mm. IDng
with 94 segments; the ,.others are .of medium size- and ha.ve 
between fifteen and twenty arms. 

NelsDn's Bay, PDrt Stephens.--:Three medium sized,speciInenfj .. 
Newcastle, 42-78 fathDms.:"-One specimen withnineteenanrns, 

,65 mm. IDng; tWD H Br series, are lacking, and .one III Br series, 
is developed (externally). 

Newc:a.stle Bight.-":"Six medium sized specimens. 
Bt'.okren: Bay.-Onemedium sized specimen. 
BrdughtDn Island.-TwD small specimens. 
Off BarranjDey.-One stout medium sized sped men with. 

eigh teen arms. 
Off POl't;Halliday.,...-One sm,all ten,-armed specimen; the arms. 

are 20 mIp. long ,and the ()irri abDut xv., ,47-49, 17 mm. lo))g., 
This specimen if! intel~mediate betweeri the adult fDrm and the 
ten-armed yDung called by Dt·. H. L. Clark "Himeromet'Pa pwdo
,plwra"; the smaller cir,riare .of the undevelDped typecharac,ter
i8tic .of "pwdophora," but the IDnger have distally taken on the· 
'-~haractersof thDse .of the: I,tdult; the ch'rus sockets are arranged 
~n two .colu/1lns in each radial area with a mDre .or less marked 
'midradial space bej;.ween ~hem as in Fterometra.and i.n tpany .of 

the ThalasSDmetridre. 
Oape Haw-ke.-FDur medium sized specimens wi~h twelve, 

,fDurteen, s~venteen ,and eighteeQ.arms; the largest hl\os ilot'ms 50· 
m)lt.and cirri 40 mm. I.ong. ' 

.lPort.,rackson:-Eleven specimens; one fine large example has. 
,nineteen .arms 75'mm. IDng and cirriabDutl·S4-.90"iiO mm. to· 
65 mm. IDng; the centl'odorsal is. 4 mm. high .and. 6. mm. brDad ; . 

. jl;llother large speqimenhal! tWl.lnty-three il.rllls 70 mm. long :i.tn:d 
cirri 50 tD 1>5 mm. IDng; the smallestspeciD;len .has tW{llve arms 
39 mm,lollg .. ,OneY~ry'CuriQulj individuaLhas. twenty~three arms· 
'ali~ut. 6,5 .rOlll. }ong, al~ the n Brand three III Br series, being 
'developed; the arm~. r.esemble~hose efordina-,;,y. specimens frDm. 
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. the same ~ilJ'~hut. tha cirri ~e .mDS~ extraordinary; there 
are about fifty of them; at the base they reserribie normal cirri, 
.but most of them rapidly taper to a flne point, being only about 
7 mm. 01'.8 mm. long; they appear as if they had all been simul
taneously broken 'off and regenerated, though they are thicker at 
the base than regenerated cirri; a few; which are broken distally, 
are rather longer_than the majority, though much smaller than 
'usual; the longest stump is 15 mm .. long. The ;cplour ,of the 
-specimen is a uniform. slightly pinkish white. The remaining 
specimens offer no points of especial interest .. 

Off Manning River, 22 fathoms.-Twenty-three very yoling 
-ten-armed specimens and twenty-six: larger specimens. 

Off Bl'Oken Head, 28 fathoms.-Four specimens. 
Off Oape Three Points, 23-34 fathoms.-Fourteen specimens. 
Port Phillip.-One small specimen (see below). ' 
"Australia." -One specimen. 
No locality.-Twel vespecimens. 
Additional Australian RP,C01·ds.-Port Stephens in 6-8 fathoms; 

Sydney: Pon J ackson, 30-35 fathoms; neat' Sow and Pigs Reef; 
Port J ackson; Port Phillip. 

Rllmarks.-This species has. hitherto alwaJs been confused with 
P. inacronllma, originally described by Muller from King George 
Sound, from which it is quite distirict. 
. One of the figures given .by W/ight in illustrating J(a'llispongiq, 
'archeri, supposed by him to be a new sponge, probabJy represents 
this form, but as the ligure is said to represent a varietal form 
no nomenclatural confusion can result. . 

In 1888 Professor Bell described his 4ntedpn wilion,i from Port 
Phillip which, so far as I can see, is nothing but the youIlg of 
the present species, though it was adopted as vali.d two years 
l!l>ter by P. H. Carpenter. More recentlyDr~ H. L. Clark has 
again described the young of this species, this time undertbe 
-name of Hi:miJr.pmetm predophora. '., ':. 

The ~pecimens liillfm whicnDr. Olark foun1ed his Hi.(!Ierorrt,lltra 
predophoraare obviousfy]oung, representing a stage ju,st subse
quent to the first appea~anee ofP\!. The cirri are only just 
beginning to .be~me carinate' toward the tip, and thedista1 
seg-menta are as.y~t comparatively long. The sacculi are "abUti~ 
dant and large, especially in dis.tal pinllUles" as in tbe adult. and 
the disk alrett'dy "-shows many small calcareous plates; largest 
and most conspicuous around the base of the anal tube:" Hide 
and covering plates have not as yet made their appearapce. 

A specimen from Port Phillip, Victoria, ill -certainly referable 
;to "An.tlldo1ltq.ils.oni," ;and "Hi'l1lerometra predophora," and n~ 
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less certainly to either Ptilometra mulleri or P. macronema, b1:\1; 
which of the two it is impossible to say with accuracy. 

The stage represented is' somewhat in advance of that described 
as "pa;dophora," more nearly coinciding with" wilsoni." 

The ten arms are 25 mm. long, and the cirri, which are xi, two 
to each radial area exeepting one which has three, are 28 mm. to 
33 mm. long; the first cirrus segment is short, the second nearly 
or quite as long as broad, the third slightly longer, the fourth 
nearly or quite half ,again as long as broad; the following five 01' 

six segments aresimilal', the succeeding then gradually decreasing 
in length so that the outer segments are about as long at? broad; 
these shorter dist1tl segments are bluntly carinate; One of the 
cirri has the tip broken and regenerating as often seen in this 
species. 

The elements of the I Br series have already t,aken on the 
characters found in the adult; the I Brl is oblong; two and one
half times as broad as long, the I Br 2 broadly pentagonal with the 
lateral edges about half the length of those of the I Brl ; the 
elements of the IBr serie" and the first two brachials have the 
lateral edges perfec~ly straight and som~what produced into a 
narrow flange-like bot'der by which they are in latet'al 'apposition; 
,a broad synarthrial tubercle is just' beginning to de,velop. 

The :wms are rounded dorsally with as yet no trace of carina
tion; the pinnules are rounded and riot prismatic, though the 
larger show traces of a prismatic condition in the basal segments; 
.the marginal lap pets of the pinnule ambulacra are calcified, but 
side plates have not yet become differentiated, Syzygies occur 
between the third and fourth and seventh and eighth brachials, 
,anddistally at intervals of two oblique muscular articulation::;. 

While at Oambridge, Massachus13etts, in the slimmer of 1908, 
I was enabled, thanks to the kindness of Dr. H. L. Olark, to 
examine some very young specimens, three in number, of 
Ptilometra mulleri; these present many points of diffet·ence· from 
the adults, and may be descl'ibed as follows :-

Oentl'odorsal thick-discoidal, bearing vii-ix cirri in a single 
mal'ginal row; these have 25-30 segments of which the two first 
are about twice as broad as' long, the third somewhat longer, the 
fourth and following about as long as broad; the segments in 
.the outer half of the cilTi have the proximal edge of the dorHal 
half cut away, and are somewhat compressed dorsally, being 
,almost carinate on some of the cirri; penultimate segment with 
a prominent opposing spine which is terminally situated and 
reaches in height about one-h"lf the lateral dia.meter of the 
,segment bearing it; the cirri are comparatively thick at the base 
'and decrease gradually in diameter until about the fOltrth segment 
,after which they remain of the same diameter. 
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Ends of the basal rays visible as slight tubercles in tbe angles 
of the calyx; radials prominent, strongly concave anteriorly, and 
somewhat produced in tIle interradial angles; I Brl oblong, twice 
as broad as long. the lateral edges straight; I Br2 broadly penta-' 
gonal, about half again as long as the I Brl> the anterior angle 
rounded, the lateral edges straight continuing anteriorly the 
lateral edges of the I Brl j in life the I Br series are probably just 
in apposition; but the component segments are sharp, not as yet 
having become flattened against each other. . 

Ten arms about 20 mm, long; the brachials ar~ mostly wedge
shaped and about as long as broad j the first two are slightly 
larger than the others j the brachials are all rounded dorsally, 
with no trace of carination. 

Syzygies occur between the third and fourth, sp-venth and 
eighth, and usually the eleventh and twelfth (sometimes the 
ninth and tenth or tenth and eleventh) brachials, and distally at 
iIitervalsof usually two oblique muscular articulations, though 
frequently one syzygial pair immediately follows another. 

pp 1> 2' and 3 are small and weak, very short, equal in length 
to a syzygial pair and one other bra.chial, ,composed of fi ve 
segments, the first about as long as broad, the remainder rather 
longer than broad; these pinnules taper gradually from the base 
'to the tip; P 4 and the following pinnules are about half again as 
long and much stouter, composed of about seven ossicles, the first 
two short, the remainder rather longer than broad.; the first.three 
segments are stout, the pinnule thence tapering rather sharply to 
the tip; the segments are rounded dorsally, but are rather sharply 
convex, foreshadowing their ultimate prismatic shape. 

Sacculi are large and closely set along the ambulacra. 
The colour is light put'ple, the perisome deep purple. 
There is as yet no trace of any ambulacral skeleton. 
Dr. H. L. Olark described these young specimens (with others 

somewhat more advanced) as a new species in the genns Himero
metra. The straight sideK of the elements of the 1 Br series, the 
tapering cirri, and the uniformity of the proximal pinnules, 
together with the perisomic plating, especially Oil the pinnules, 
seen in the brger specimens, the distribution of the syzygies, and 
the abundance and large size of the sacculi, as well as the very 
characteristic musculature show conclusively that these specimens 
cannot be any species of Himerometra, young or old, but that 
they must belong to the genus Ptilometra; in fact if one can for 
the mOlllent overlook the obsolescence or abse.nce of carination on 
the outer part of the anns and on the pinnules-a character 
al ways late in making its appearance-the relationship is at once 
evident. Dr. Cl ark .says,-" Fortunately, however, there . are 
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young specimens of Ptilometra in the collection as small as the 
larger specimens ofpa3dophora, and it is possible, thei-efore, t6 
show that the two are not even nearly allierl forms; the conical 
centrodorilal, the long cirri and the crowded prismatic pinnules 
distinguish the Ptilometras at a glance. M Ol'eover, it should be 
noted that pentaerinoid larvre were not present on the pinnules 
of any undoubterl Pt. macronema [i.e., mulleri] It 
is difficult for me to believe that the smallest Ptilometras, too 
young .to have assumed any of ~heir characteristic generic or 
specific features~ shoull be the only ones whicnare breeding,." 
. Ans,wedng the last statement first, I some time ag0 6 showed 

that it is rarely the adults of any speci~s which beat' Pentacrinoid 
young upon their pinnules Ol' cirl-i, but usually young ones; the 
free sw.iinming y()ung .always drift to leeward of the parents 
before settling down; at the next breeding season a!lother brood 
drifts Over to the place occupied by the, ht'ood of the preceding, 
s'eason and settles down upon it. 'fhm~ it is t.hatwhile yoimg 
Oomatul'ids often bear Pentacrinoids they are very rarely found 

, <in the fully; grOWn. There are some nice examples ofthi:s in the 
Museul'nat Oambridge, where the cicri of some young specimens 
of Gomadtinia m~r/'dionali8 are preserved bearing Pentacrilioids 
dpon them, aud I have seen some scores of additiqnal C'ases of, 
the ,same thing: .. . 

,'The CdmatuUcl.schangefrom their comparatively undeveloped, 
posb-Pentacrinoid condition to, the. perfec~ form ,'eryquickly; 
this is accompanied by a rapid d~velopment .ot P 2 fl.Qd the 
irrimediately.succeeding pinnules, a great increase in the width. 
of the pinnulars and .the bmchials which make the pinnules' 
appear much closer togethel: and the brachials shOt·ter,. and,. in 
species with long cirri, by a rapid (distal) addition. to the CitTU8 

segments, the added segments 'as they appear becoming w'o
gt:essiyelymore and more developed. In theThalassome~ridre 
and i~Jhe Tropiorn~tt:idoo the carination of the brachials and, 
pinn~lesis never present in. the very young, but is rather: sud" 
geI11yassllmed at an early. stage; a graphic recapitulation ot this 
inaYlleobserved.in any rege'!lerating specimen, . 

Dl:,Olar;k has fa.i1.ed to men~ion a single cl;aracter by which 
bispwdophora.can be distinguished fr.om the young ofBtilometr~ 
f/1/itUeriaspredicated from the facts known in regardtoeheyoung, 
of related ,species and; I!,S we have ri.owbeen able to. study .a. ' 
gpecimenexa:etly inter:mediatebe.tween·the pWdophora .l1\tage 'and 
th:eJ{dult:condition, there', see.ms.to .be no :escapefromthe .. coli~ 
elusion I: had arrived at,and communicated to him, whe:n Dr,;, 
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cra.:i'k first snowed me ni~ pcedoph(}?'ll; namely, that pceaophora 
i~'hothing but the' young, of Ptilometra mulleri, the sacculi, the' 
hroa4 I Br series and first twobrachials, the syzygies, and the 
ambuhtcralplating of the larger specimens preventing its refer
~nce to any species outside of that genus. 

Genus STIREMETRA, A. H. Clm·k. 

Stiremetra, I909', A. H. 'Olark, Proc. BioI. Soc. Washington, vol. 
22, p. 15 (ANTEDON ACUTIRADIA, P. H. Carpenter, 1888). 

Differential Characters.-In Stiremetra as in Ptilometra the 
pinnules are prismatic and stout,with the ambulacral grooves 
borpered by ,side and covering plates; these ,are mnch better 
developed than' in' Ptilometra, however,and' PI' instead of being' 
smaller and shorter than P 2 as in' Ptilometra, is much enlarged 
and much 10,ng~1' that} the following pinnules. 'rhe centrodorsal 
i!l' lr~~i~ph~rical or bluntly ,conical, with the drrus sockets 
arranged in ten columns of usually two sock'ilts eac}!. ' The lower 
p,art of ~he animal is compressed, so that the elements o£ the lBr 
sel'ies alId the lowel:' bl'achials are ,s'harply flattened. against each 
4~her]ate,l'8iny. There are only ten arms.. ". '.. 
"llitnge.-Kermadec Islands and Port Jackson to Fiji and the 

Fnijippines ; mostly in oeep water, but one species is iittoral. 
{ _. . , 

STIREMETRA ARAOHNOlDES (A. H. Clark). 

St;n~m.etra.arap~noide" 19Q9, A. R O~ark, Proc~ U.S. Nat. Mus., 
'vol. 36,p. 402 (O~F TAWl TAWI, PHILIPPINES, 12 FMS.; Port 
Denison). 

,,:Af:lpecimen '0'£ this species was found in the jar containing the 
t~pe, specimen of ,Amphimetradiscoiaea: ,The U.S. lSa.tional 
Museum received these Crill:oids many' years ago in exchapge; 
from the Australian l\{nseum. They were collected at. Jio~t: 
::oenison, Queensland., . " . . . '. . ,. . 
'0 This specimen anci the. type, which was obtained bythl;l, 
" Aihatross" in the Philippine Tsland'Si are the only examples of 
~his ~nt!lresting form so far kno.w:n. ' 

Suborder 'MACRO:PHI{EATA,A.H. 'Ctark. 

Family ANT E D 0 N:IPIE,Norrna,n' 

'Subfamily A:NTEDO~INlE,'.th ,f£:Clark; 

Genus CrOM P,:,~Ol\rE TB. A,A.H: Clark. , 

9:Orr!-p;!~metra".1 ~08i~.JL. Clark"Pro~. Biol.Soc. Washington, 
. \tol. -21, p.'131 (ANTEDONLOVENI" Bell, 1882,=Antedon 

pumillt, Bell, 188 -1 )': ' 
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DiJjm'ential Characters.-The· species of Compsometra are 
readily distinguished from those of any other Australian genus 
by their very small size, the very long P l' which is slender and' 
composed of elongated segments, the delicate cirri which have 
less than fifteen segments, long and "dice-box shaped," at least 
in the proximal half, and the regularity in the distribution of 
the syzygies. 

Range.-Compsometrrx ranges from Southern Australia to'. 
Southern Japan and the Hawaiian Islands. 

COMPSOMETRA LOVENI (Bell) . 

. ~ Kallispongia (trcheri, 1877, Wright, Proc Roy. Irish Acad., [2],. 
vol. 2, p. 754 (AUSTRALIA). 

Antedon loveni, 1882, Bell, Proe. ~ool. Soc., 1882, p. 534 (PoR'r 
JACKS ON, 0-5 FMS_).-1908, A. H. Clark, Proe. U.S. Nat. 
Mus., vol. 34,p. 481. 

Antadon pumila, 1884, Bell, Rep. Zoo!. CoIl. H.M.S." Alert," 
p. 157, p!. x., figs. B, Ba, b (based on the same specimens as 
theprlJceding).-1885, Proc. Linn. Soc. N.S_ Wales, vo1.9 
(1884), p. 497 (Nelson's Bay, Port Stephens).-1889, Ann .. 
and Mag. Nat. Hist., [6J, yol. 3, p. 292.'-1889, Whitelegge, 
Journ_ Roy. Soc. N.S. Wales, vol. 23, p. 197 (Port Jackson, 
de,p water ; Taylor Bay,- TVatson's Bay.-189U, P. H. 
Carpenter, Proe. Roy. Soc. ViCL, (N.S.), vo!. 2, p. 135 (Port 
Phillip).-1890, Ramsay, Rec. AllStl'. Mus., vo!. 1, p.84 
(Port Jackson). 

Differential Charactej's.-This delicate little species may readily 
be dlstingu~shed from C. lacertosa by its mnch more slender cirri 
in which the segments preceding the penultimate are at least 
half again all long a~ broad. 

Speoimens in the Anstralian Museum Collection.-Claremont. 
Island, 11 fathoms-One typical specimen. 

Nelson's Bay, Port Stephens-Forty-three specimens; six of 
these are deep purple, the remainder being dull greyish-yellow 
more or less tinged with brown. 

Port Halliday.-Fragments. 

Broughton Island.-,-Eight specimens; four are yellow, three 
brown, and one deep purple with each segment of the arms, 
pinnules, and cirri bordered with white. 

Bottle and Glass Rocks, Port J ackson.-Thirty-four specimens. 

Port Jackson.-Six hundred and forty-six specimens; 
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This magnificent series shows that when adult this species 
ordinarily possesses an arm length of 30 mm. to 35 mm., the cini 
being xv-xxx, 12-14, 7 mm. to 8 mm. long; occasionally larger 
individuals occur, the largest having an arm length of 70 mm. 
while one is bearing eggs which has arms only 20 mm. long. 

In colour the great majority (587) are dull greyish-yellow 
tinged with brown, the cirri and the proximal portions of the 
arms being lighter than .the rest; fifty-two of them are a rather 
dark brown or purple with light yellowish cirri and arm bases; 
seven have each segment of the arnlS, pinnules, and cirri deep 
purple in the centre; the borders beingwhite, this giving them a 
beautiful and striking" pepper and salt" appearance. 

This lot also included four Pentacrinoid young attached to 
seaweeds. 

" Australia."-Twenty-eight specimens. 
Additi01ial A u,stralian Rec01'ds.-Port J acbon, 0-5 fathoms; 

Nelson's Bay, Port Stephens; Port Phillip. 
Remarks.-It is probable that this is the species upon which 

Wright's KlJ,llispongia archeri was mainly founded, though no 
definite assertion to that effect can be madf'. In 1882 Bell listed 
this species with a soccalledspecific formula which he evidently 
believed to be diagnostic, thus technically naming it; two years 
later,however, he chose a new name for it undel' which it appears 
in the" Alert" Report, the original name having been shifted to 
a species which he at first had called" iilsignis." Bell described 
PI as shorter than P 2 , and so, when he received some additional 
specimens from Port Phillip he failed to recognise his species, and 
bestowed a third name upon it. -Whitelegge, who was familar 
with the animal ih life, had discovered the error in Bell'sdescrip
tion as givfln in the" Alert" Report, and rectified it just as' Bell 
himself discovered it and published a short note to that effect. 
By a curious circumstance it happened tnat, though Whitelegge 
Was right in his statement in regard to this form, Bell was- in 
error; for the specimens upon which Bell had founded his Antedon 
i'llcommoda do not belong to,this species at all, but are represen
tatives of the species which has recently been called lac6.rtosa, 

Whitelegge, in his list of the Crinoids of Port Jackson, say:s ;
"In the description of this species the first pinnules are said to 
be the shortest; this is incorrect, the first pinnules are the 
longest. Very common in deep water, occasionally fonnd under 
stones; Taylor Bay; Watson's Bay. The stalked or larval form 
is often found attached to seaweeds. August-September." 

It is interesting to find that this species, like the European 
Antedon, breeds in the early spring, apparently as early in the 
season as the conditions will permit. 
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COMPSOMETRA INCOMMODA (Bell): 

Antedon, sp. nov., 1889, P.H. Carpenter, Proc. Roy. Soc.' Vict., 
(N.S.),yol. 1, p. 13G (pQ1·t Phillip). 

Antedon incommoda, 1888, Bell, Ann. and Mag.Nat.Hist. (6), 
, vol. 2, p. 404 (PORT 'PHlLMP).-1889, BeU, idem, vol. 3, 

p. 292 (supPQsed identity wit~ A. pumila). 
(Jompsometra lacertosa,1910, A; H. Clark, Proc. U . .s. Nat. ,Mus., 

voL 38, p. 275 (PORT J ACKSON); 

])ifferential Characte'l's~-Compsomet?'a incommoda'is a some
what stouter species than C. love'[ti, the cirri especiaqy 'being 
stouter, wilh the three or four segments preceding the penul-
timate broader than long; , ' 

])escription.-Centrodorsal discoidal, rather thin, with a'broad' 
flat polar area nearly or-quite 2 mm. fn diametel' ;"ciiiussockets 
arranged in two very closely ,crowded more or:Iessi.trregular 
marginal rows.. , .' . , . 

Oirri xxxiv-xxxvi., 9-12 (usually 10) 7 mm. long, the extreme 
flatness of the centrc;>dorsal which, however, bears very numeroQs 
cirri very closely cro'Yded and almost in the same plane,short" 
and-rather strongly decurved distally, gives the dorsal part' of. 
the animal ,a striking resemhlance to certain species of (Jatopto
metra or Oligometra, and renders it, "el'y unlike that of any Q,ther 
p:1acrophreate form. First cirrus segment very short, ,;second 
~early or quite as long as; broad, fourth and flfth the longest, 
about half again as long as the median diameter; folIowing seg
me?ts graduaUy decreasing in length so that the last two ire 
~bout as long as broad; opposing spine minute, slender,sub-: 
terlIlinal"directed slightly forward; terminal ~law long, nearly 
twice as long' as the penultimate segment; evenly tapering and 
n:lOderately and evenly curved. The second and following 
s.egments are slightly constricted centrally, this chfl.racter, gradu':' 
ally disappearing distally as the 8egm~nts become ehorter; the 
longer proximal segments are rounded incross section and, 
Qomparatively nan.ow in lateral.v!~w, but the s(jgments become 
late,rally flattened distally aI;ld appear ,laterally broader,likE\ the 
~i_r.ri ofAntfldonp(ltas:ua. '. " ',' '; , :," 

Dis~ asiIi Compsilmetraloveni ; sacculi rather small but V~l'y 
~utn~rous along tiIe'jj,mbulacrfl.,.of thedisk,al'ltJs, II.n~'pinnule:s; , 
"Ingootispecimens ,the, divif;ion •. series are' entirely, 11ida:~npy 
tpe,,~en!le circlet of,!lirri;railijj,ls ev,ep: with th~ ~dg~'ofthecent~()
dorsar; the I Br,series extendoutward'h6riz6ntally ,.as' in. 
Comatula s6, that the 'entire animal 111 flat' as in the ten-armed 
Oomasterids; r BIt very sh()rt, ~1ightlytra.pezoidari 'about four 
timeS' as broad aslbng ;"1 Br 11 aJmosttrhmgular, the Iitteraledges, 
which are slightly shorter tha:nthdslJ of'the I Efi, making with· 
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the sides of that ossicle almost a right-angle, about as broad as 
long, the distal angle considerably produced. 

Ten arms 60 mm. to 65 mm. long, rather stout in the basal 
third but becoming exceedingly slender distally ; first brachial 
short, almost oblong, two to two and one-half times as broad as 
long in the median line, barely in contact basally interiorly, the 
diverging interior edges making a very broadly obtuse angle; 
secund brachial much larger, almost triangular, about as broad 
as the greatest length; third and fourth brachials (syzygial pair) 
wf'dge-shaped, twice as long interiorly as exteriorly, about as 
broad as the interior length; following three brachials about 
twice as broad as the inedian length, slightly wedge-shaped, then 
becoming very obliquely wedge-shaped, almost triangular, about 
as broad as long, further out on the arm less oblique, and in the 
terminal portion much elongated and centrally constricted, twice 
as long as broad or even longer; fifth and following brachiaIs 
,vith rather strongly overlapping spinous distal edges, this 
character becoming less marked in the outer portion of the arm. 
. Syzygies occur between the third. and fourth brachials, again 
between the ninth and tenth and fourteenth .and fifteenth, and 

. dist~lly at intervals of three oblique muscular articulations. 
PIll mm, long, slender and flagellate, with thirty to thirty· 

two segments; first segment shOrt, following three or four about 
{1s long a&broad, th~n rapidly becoming elongated and after three 
or four more about twice as long as broad, somewhat longer dis
tally; second and two or three following segments with the distal 
~dges strongly produced, overlapping, and finely spinous', but this 
gradually dies away , as the segments become elongated sO 
that~ mo"t .0£ the pinnnle is smooth; the elongated segIllents 
have slightly expanded ends; P 2 5mm. long, slightly less stout 
basally than P" with sixteen to twenty" segments, the first 
exceedingly short, the. next two about, as long as broad, the 
following becoming elongated and about twice as long as broad 
distally; second, third ,alld ' fcmrth with strongly overlapping 
diRtal dorsal ends, this feature dying away on the three or four 
foI100",ing:segment\l ;Ps about 5 'mm, long resembling P 2 with 
about fifteen segments, of which the prQximal have much more 
strongly produced and overlapping dista! ends, and this character 
is prominent on .all. the segments almpst to the tip of the pinnule ; 
the third-twellth segments bear a large rounded genital gland; 
foUowingpinp.ules similartoPa but slightly longer (5'5. mm.) 
with somewhat larger genital glands ; after PlO the genitaL glands 
slOwly ,c:leqrease in size and. ,fiIlallydi>;appear On P1<l ; dista,l 
pinnules exceedingly slender, about {mrn.long.:'Yitp. large and 
thickly set sacculi. 

The colour is a dull greenish grey. 
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Specimens in the Australian Museum Collection.-PortJ ackson 
-Five specimens. 

Additional Australian Record.-Port Phillip. 
Remal·ks.-In examining the Comatulids in the British 

Museum I was greatly s1ll'prised to find that the types of Bell's 
Antedon incommoda consist of two specimens of the form which 
I had called Compsometra lacertosa, and one young Ptilometra ; 
Bell himself placed incornrnoda unhesitatingly in the synonymy of 
his previously described loveni or purnila. 

CRINOIDS KNOWN FROM THE DEEP WATER 
ABOUT AUSTRALIA. 

While the present Memoir is concerned only with the littoral 
and sublittoral Crinoids of Australia, some mention should be 
made of such species as are known to occur in the deep sea 
surrounding that continent. While on her epoch-making voyage 
around the world, the" Challenger" made three hauls oft· the 
Australian coast at which Crinoids were obtained in depths 
varying from 950 to 2,600 fathoms; a number of years aftere 
wards Capt.£' F. Worsley, of the cable-repair ship "Sherard 
Osburn," while working on the Sahul Bank, secured several very 
interesting species which were reported upon, after the death of 
Dr. P. H. Carpenter, to whom they were originally sent, by Prof. 
F. J. Bell. Thanks to the kindness of Dr. Nelson Annandale, 
of the Indian Museum, Calcutta, the specimens collected by Capt. 
W orsley belonging to that institution are now before me. The 
species obtained on the Sahul Bank are comparatively shalloW' 
watet' forms, and probably came from near the 100 Mthoms line 
-at least most of them. They include the only stalked Crinoid 
so far known from the vicinity of Australia. 

I. COMATULIDS. 

Suborder OLIGOPHREATA, A. H. Clark. 

Family T HA L ASS 0 lU E T RID lE, A. H. Clark. 

Genus ASTEROMETRA, A. H. Clark. 

ASTEROMETRA MIRIFICA, A. H. Clal'k. 

Antedon longicirra (part) (not of Carpenter), 1893, Bell, J ourn. 
Linn. Soc. (Zoo!.), vol. 24, p. 339 .. 

Asterometra rnil'ifica, 1909, A. H. Olark, Proc. BioI. Soc. Wash
ington, vo!. 22, p. 146. 

Sahul Bank (lO° 30' S. lat.,'125° E. long.). 
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ASTEROMETRA AOERBA, A. H. Clark. 

Antedon longicirra (part) (not of Oarpenter), 1893, Bell, Journ. 
Linn. Soc. (Zoo!.), vol. 24, p. 339. 

Asterometra acerba, 1909, A. H. Clark, Proc. Biol. Soc. Wash· 
ington, vo1.22, p. 147. 

Sahul Bank. 

Genus 0 0 S M 10 MET R A, A. H. Clark. 

OOSMIOMETRA WOODMASONl (Bell). 

Antedon wood.masoni, 1893, Bell, Journ. Linn. Soc. (Zool.), vol. 
24, p. 340, pl. xxiii., pL xxiv., fig. 1. 

(Josmiometra woodmasoni, 1909, A. H. Clark, Pl'oc. BioL Soc. 
Washingtoni vol. 22, p. 17. 

Sahul Bank. 

Genus S T I R E'M E T RA, A. H. Clark. 

STIREMETRA SPINIClRRA (P. H. C.). 

Antedon spinicirra, 1888, P. H. Oarpenter, "Ohallenger" Report, 
Zool., vol. 26, p. H2, pI. xi., figs. 1, 2.-1889,Whitelegge, 
J ourn. Roy. Soc. N.S. Wales, vol. 23, p. 198. ' 

Stiremetra spinicirra, 1909, A. H. Clark, Proc. BioI. Soc. Wash. 
ington, vol. 22, p. 15. 

Off Port J ackson (340 08' S. lat., 1520 00' E. long.), 950 
fathoms. 

Family OHA RlT 0 M ET RID lE, A. H.'Cla~·k. 

G~nus P AO H Y LO.ME T R A, A. H. Cla1·k. 

P,AOHYLOMETRA PATULA Cf. 11. C.). 

Antedon patula, 1888, P. H. Oarpenter, "Ohallenger" Reports, 
ZooL, vol. 26,p: 219, pI. xliii . ....:1893, Bell, Journ. Linn. 
Soc,. (Zool.), vol. 24, p. 341, pI. xxiv., figs. 276. 

Pachylometra patula, 1909, A. 'H. Olark, Proc. BioI. Soo. Wash· 
ing,ton, vol. 22, p.21. 

S .. hul Ballk. 
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Suborder MACROPHRJ!jATA,A. H. Clarl •. 

Family ANT E DON I D lE, Norman. 

Subfamily BATHYMETRIN.lE, A. H. Clark. 

Genus BATHYMETRA, A. H. Clark. 

BATHYMETRA OARPENTERI, A. H. Cla/·k. 

Antedon abyssicola, 1888, P. H. Oarpenter, "Ohallenger" Reports, 
ZooI., voI. 26, p. 191 (part), pI. xxxiii., fig. 2. 

Bathymeira carpenteri, 1908, A. H. Olark, Proc. U.S. Nat. Mus., 
vol. 34, p. 235. 

South-west of Melbourne (420 42' S. lat., 1340 10 ( E.), 2,60(} 
fathoms. 

Family PEN T A MET R 0 0 R I N I D.lE, A. H. Clark. 

Genus DE 0 A MET ROC RI NUS, Minckert. 

DEOAMETROURINUS ABYSSORUM (P. H. C.). 

Promachocrinns abyssornm, 1888, P. H. Carpenter, "Challenger ", 
Reports, Zoo!., voL 26, p. 351, pI. L, figs. 4,5, pl. lxix., figs. 
5-7. 

])ecametrocrinns abyssornm, 1905, Minckert, Zool. Anzeiger, vol. 
28,p.494. 

South-west of Melbourne (500 01' S. lat., 123°04' E. long.), 
1,800 fathoms. 

Genus PENTAMETROCRINUS, A. H. Clark. 

PENTAMETROCRINUS SEMPERI (P. H, C.). 

Endiocrinnssemperi, 1882, P. H. Oarpenter, Journ. Linn. Soc, 
(Zool.), voI. 16, p. 497.-1888, "Chall~nger" Reports, Zoo!." 
voI. 26, p. 82, pI. iii., fig. 7, pI. vi., figs. 1,3.-1889" White
legge, JOlll'll. Roy. Soc. N.S. Wales., voI. ~3, p. 197. 

Pentametrocrinns semperi, 1908, A. H. Olark, Proc. BioI. Soc~ 
Washington, voI. 21, p. 135. 

Off Port J ackson (340 08' S. lat., 1520 00' E. long.), 950, 
fathoms. 

PENTAl\fETROORINUS, ,sp. 

1'haumatocrinus renovdtu8, 1884, P. H. Oarpenter,Phil. T,rans. 
Roy.Soc., 1883, p.9I9. 

South-west of Melbourne {50° 01 ' S.lat., 1230 04' E. long.). 
1,800 fathoms. 
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n. STALKED CRINOIDS. 

Fl1-mily PEN T A 0 RI NIT I D lE, Gray. 

Gen us MET A 0 R I NUS (P. 1I. C.). 

METAORINUS INTERRUPTUS(P. H. C.). 

Metacrinu8 internlptus, 1884, P. H. Cl1-rpenter; "Ohl1-11enger" 
Reports, Zoo!., vo!. 11, .p. 367, pI. lii.---'1893, Bell, Journ. 
Linn. Soc. (Zool.), vol. 24, p. 339. 

Sl1-hul Bl1-nk. 

UNIDENTIFIABLE LIST. 

ENORINUS A lTSTRA LIS, Pleydell. 

Encrinus australis, 1845, Pleydell, L'Institut, 13 aoilt, 1845, 
p. 292 (see p. 711). 

ENORINITE. 

Encrinite, 1862, Owen, Ann. and Mag. Nat. Hist., (3), vol. 9, 
p. 486 (see p. 712). 

ANTE DON, sp. 

Antedon, sp. (near" macronema "), 1894, Bell, Proc. Zool. Soc. 
18M, p. 394 (N. W. Australia, l/ms.). 

While in London I examined the specimen upon which this 
record is bl1-sed, I1-nd found it to be an example of the Oenometra 
corn uta described herein (p. 772). 

ANTEDON ADEONlE. 

Antedon adeonw, 1884, Bell, Rep. Zoo!. 0.011. H.M.S. "Alert," 
p. 156 (pl1-rt). 

Among the "Alert" collections at London there are some 
curious Oomatulids from Port Molle (12-.20 fathoms) and .from 
"Alert" Station No . .87, recorded under the name .of "Antedon 
adeonw," which represent 11- very. distinct new species, possibly 
belonging to the genus l'ropiometra. I was notable while in 
London to spare the time to work this species out satisfactorily. 

OOMPSOMETRA, sp. 

In the British M useum there are eleven specimens of a species 
of Compsometra from Lewis Island in the Dampier Archipelago, 
T WllSlIot able to determine them specifically while visiting that 
institution because of lack of time. 
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ANTEDON, Sp. 

Antedon, sp., 1885, Bell, Proc. Linn. Soc. N.S. Wales, vol. 9 (1884), 
p.498. 

Professor Bell gives a nominal list of Crinoids included in a 
collection from New South Wales placed in his hands for 
.determination; in addition there were" several species of 
A ntedon, hitherto undescribed, but here unfortunately represented 
by single, not al ways perfect, specimens." 

ANTEDON, sp; 

Antedon, sp., 1889, Studer, Die Forschungsreise S.M.S. "Gazelle," 
iii. Thiel, .Zool. und Geol., p. 184, 

Professor Studer records an undetermined species which he 
referred to this genus which was taken in 25° 50'8' S.lat., 1120 

36·8' E. long. (off Dirk Hal'tog Island), two se.a miles from land, 
in 45-60 fathoms, with a bottom temperature of 21° U. The 
specimen was of a deep violet colour in life .. 

CO MA TU LA, Sp. 

Gorn(~tula, sp., 1889, Studer, Die Forschungsreise S.M.S. 
" Gazelle," iii. Thiel, Zoo!. und Geo!., p. 195. 

Two ten-armed Comatulids are recorded from 19° 41'1' S. lat., 
116° 49'8' E. long., off the west coast of Australia, in 91'5 meters, 
with a bottom temperature of 14.7° C. The colour of one is 
t-ecorded as purple, of the other as pale yellow; the latter is 
probably a Thalassometrid. 

ANTEDON, Bp. 

:Antedon, 1893, Kent, The Great Barrier Reef of Australia; its 
Products and Potentialities, p. 43, pI. xi., figs. 7, 7a. 

"Two other mert1bers of the same echinodermatous, or sea
urchin and startish, class, observed on the Palm Island reefs, 
are depicted in the same coloured plate. These are the two 
Feather-star!ish, Antedon sp., represented by Figs. 7 .and 7 a, 
dinging to the corallum of the Gorgonia in the right hand upper 
<;lorner.In general form they resemble the English Feather-star, 
Cornatula 1'osacea [i.e., Antedon bijida]; but they possess about 
forty, in place of the ten, pinnate arms of the European type. 
The variety of hues exhibited by this Barrier Reef species are 
legion, running through evel'Y gradation of tint from pale yellow 
torose-pink, deep .crimson and black, and including every co n.
,ceivable intermixture of these colours. One especially handsome 
racial variety of this Feather-star, obtained at Thursday Island, 
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had its· fern-like arms resplendent with shades of old-gold and 
bronze-green. " 

AOTINOMETRA, sp. 

Actinometm, 1894, Walther, Einleitung in die Geologie als 
historische Wissenschaft, p. 298. 

Walther records an undetermined species of " Actinometra " as 
very common at Somerset, Queensland, in 15-22 meters. Probably 
this is Comatula solaris or C. rotalaria. 

AOTINOMETRA OUMINGII, Bell. 

Actinometra wmingii, 1884, Bell, Rep. Zool. 0011. H.M.S. 
"Alert," p. 167. 

Pm·t Molle.-" A delicate specimen with 10 cirri, the cirri 
having about 12 joints and no penultimate spine, and most of the 
joints being a little longer than broad, is referred to this species. 
Two of the arms which have undergone injury are now giving 
rise to four and three arms respectively." 

If this description is accurate, this can only be a specimen of 
Comatula 1'otalaria which is just undergoing adolescent auto
tomy; this is the only multibrachiate Australian Oomasterid 
with no dorsal processes on the cirri and with "most of the 
[cirrus] joints a little longer than broad." 

LITERATURE. 
1816. LAMARcK, M. le CHAVALIER DE-Histoire Naturelle des Animaux 

sans Vertebres., vo!. 2. 
1836. BLAINVILLE, H. M. D. DE-Manuel d' Actinologie ou de Zoophyto-. 

logie, Paris, 1834 (Crinoids pp. 247-265, pIs. xxvi-xxix). 
1841. MULLER, JOHANNEs-Uber die Gattungen und Arten der Comatulen_ 

Monatsber. k. prenss. Akad. Wiss. Berlin, 1841, i., s. 179-189; 
also Wiegmann's Archiv Hlr Naturgeschichte, 1841, i. p. 139-148. 

1845. [ANONYMOUS]-L' Institiit, 1835, p. 292 (Description of a supposed 
new Crinoid, "JiJncrinu8 a7t8trali8," from the Hunter River, near 
Newcastle). 

1846. MULLER, JOHANNEs-Nachtrag zu del' Abhandlung iiber die Coma
tulen. Monatsber. k. preuss. Akad. Wiss. Berlin, 1846, s. 
177-179. 

1849. --- -----Uber die Gattung Comatula, Lam., und ihre Arten. 
Abhandl. k. preuss. Akad. Wiss. Berlin, 1847 (1849), s. 237-265. 

I 
1862. DUJARDIN, F., AND HUPE, H.-Histoire nature lIe des Zoophytes, 

Echinodermes, Paris, 1862 (Crinoids pp. 35-218, pIs 1-5). 
1862. OWEN, SIR RIChARD-Note on the. Occurrence at King George Sound, 

Western Australia, of a recent Stalked Crilloid. Ann. and Mag. 
Nat. Hist., [3J, vo!. 9, p. 486. 

i i 
1868. LovEN, SVEN-HlfPOn01ne sar8i. Forhandl. Skand. Naturf. Christ i-

ania, 1868, vu!. lO, p.1iv. ; reprinted in Ann. and Mag. Nat. Hist., 
[4J, vol. 4, pp. 159,160. 

v v 



800 " THETIS" SCIENTIFIC RESULTS; 

1869. LUTKEN, O. F. --Hyponome sarsi, a recent Australian Echinoderm, 
closely allied to the Palreozoic Cystidea, described by Prof. Lovlm; 
with some Remarks on the mouth and anus in the Crinoidea and 
Cystidea. Canadian Naturalist, (N.S.), voL 4, pp. 267-270. 

1869. KUHJ. and VAN HASSELT-Echinodermes peintes d'apres Nature. 
Herklots, Bijdragen tot de Dierkunde; Uitgegeven door het 
Genootschap Natura Artis Magistra te Amsterdam. Negende 
Aflevering (Crinoids pis. ix., x., pp. 10, 11). 

1877. WRIGHT, E. P.-On a new Genus and Species of Sponge. Proc. Roy. 
Irish Acad., (2) vol. 2, pp. 754·756, pI. xl. 

1879. CARPENT~;R, PHI LIP HERBERT-Preliminary Report upon the Com
atulre of the" Challenger" Expedition. Proc. Roy. Soc., voL 28, 
pp. 383-395. 

1880. ------------:Feather Stars, Recent and Fossil. 
Popular Science Review (n.s.), vol. 4, pp. 193,204, pIs. v., vi. 

1880. -·-------r---------On the GenusSolanocrinus;.Goldfuss, 
and its Relations to recent Comatulre. J ourn. Linn. Soc. (Zoo1.), 
vo1. 15, pp. 187-217, pis. ix-xii. 

1881. --------------The Comatulre of the Leyden Musenm. 
Notes from the Leyden Museum, vo1. 3, pp. 173-217. 

1882. BELL, F.JEFFREY-An Attempt to apply a Method of Formulation 
to the Species of the Comatulidre, with the Description of a new 
Species. Proc. Zoo1. Soc., 1882, pp. 530'536, pI. xx. 

1882. CARPENTER, PHILIP HERBERT-The Comatulreof the Hamburg 
Museum. Journ. Linn. Soc. (Zoo1.), vo1. 16, pp. 501·526. 

18114. --------------On a new Crinoid from the Southern 
Sea.PhiI. Trans. Roy; Soc., 1883, part iii., pp, 919·933. Abstract 
in Proc. Roy. Soc., vol. 35, 1883, pp. 138-140. 

1884. BELL, F. JEFFREY--Report on the Zoological Collections made in the 
Indo·Pacific Ocean during the voyage of H.M.S. "Alert," 1881-
1882 (Crinoids, pp. 177·216, pIs. x.xvii.). 

1884. CARPENTER, PHILIP HERBERT-Report on the Scientific Results of 
the Voyage of H.M.S. "Challenger" during the years.1873-1876. 
Zoo1., vo1. 11, Report upon the Crinoidea. .Part I.-The Stalked 
Crinoids. 

1885. ---' ----------On the Geographical and Bathy. 
metrieaI Distribution of the Crinoidea. Report British Association 
for 1884 (Montreal), pp. 758-760. 

1885. BELL, F. JEFFREY-Notes on a Collection of Echinodermata from 
Australia. Proc. Liun. Soc. N.R. Wales, vo1. 9 (18841, pp. 496· 
507. . 

1888. ------------Notes on the Echinoderms collected 
at Port Phillip by Mr. J. Bracebridge Wilson. Ann. and Mag. 
Nat. Hist., [6], vol. 2, pp. 401-407. 

1888. CARPENTER, P. HllltBERT-Report on the Scientific-Results of the 
Voyage of H.M.S. "Challenger" during the years 1873-76. 
Zoo!., vo1. 26. Report upon the Crinoidea. Part n. The 
Comatulre. 

1889. BELL, F. JEFFREy·-Note on Antedon pumilaand A. incommoda. 
Ann. and Mag. Nat. Hist., (6), vo!. 3, p. 292. 

1889. STUDER, .TH.-Die Forschungsr,eise S.M.S. "Gazelle" in den Jahren 
1874 bis 1876. iii. Thie1. Zoologie und Geologie. 



THE RECENT CRINOIDS OF AUSTRALIA-,CLARK. 801 

1889. vVHITELEGGE, TH.-List of the Marine and Freshwater Invertebrate 
Fanna of Port J ackson and the N eighbonrhood. J onrn. Roy. Soo. 
N. S. Wales, VD!. 23, Part n., pp. 163-323 (Eohinoderms, pp. 197-
206). 

1890. CARPENTER, P. HERBERT-Preliminary Report on the Crinoidea 
obtained in the Port Philip Biological Survey. Proc. Roy. Soc. 
Vict. (N.S.), vo!. 2, pp. 135, 136. 

1890. HARTLATTB, CLEMENs-Beitrag zur Kenntniss del' Comatulidenfanna 
des indischenArchipels. Nachr. Ges. Gottingen,lVlai, 1890, 
pp. 168-187. 

1890. RAMSAY, E. P.-Specimens obtained in a dredging trip in Port Jack
son, Saturday, :~Oth May, 1890. Rec. Austr. Mus., vol. 1, No. 1, 
pp. 84-88. 

1891. HARTLAUB, CLEMENs-Die Comatulidenfauna des indischen Archi. 
pels. Nova Acta Acad., German., vo!. 58, No. I. 

1893. HELL, F. JEFFREy--On a Small C011ection of Crinoids from the 
Sahul Bank, North Australia. Journ. Linn. Soc. (Zoo!.), vo!. 24, 
pp. 339·341. 

1893. KENT, W. S.-The Great Barrier Reef of Australia; its Products 
and Potentialities. 

1894. BELL, F. JEFFREy-On the Echinoderms Collected dnring the Voyage 
of H. M. S. " Penguin" and by H. M.S. "Egeria" when Surveying 
Macclesfield,Bank. (Al List of Echinoderms of North-west 
Australia. '(Bl Echinoderms of the Arafura and Banda Seas. 
Proc. Zoo!. Soc., 1894, pp. 394, 395. 

1898. DODERLEIN, LUDwIG-Bericht iiber die von Herrn Prof. Semon bei 
Amboina und Thursday Island Gesammelten Crinoidea. In 
SEMON, Zoo!. Forschungsreise in Australien, vol. 5, Lief iv., 
s. 117-124. Denhschr. Ges. Jena, vol. 8, s. 475-483, pI. xxxvi. 

1907. CLARK, AUSTIN HOBART-On a Collection of Crinoids of the Genus 
Endiocrinus from Japan, with Description of a New Species. 
Proc. V.S. Nat. Mus., vo!. 32, No. 1551, pp. 564-574. 

1907. --- .--- ---Descriptions of New Species ot Vnstalked 
Crinoids from the North Pacific Ocean. Proc. V.S. Nat. Mus. 
vo!. 33, No. 1559, pp. 69-84. 

1907. --- -\--- ----Descriptions of New Species of Recent 
Vnstalked Crinoids from the Coasts of North-eastern Asia. Proc. 
U.S. Nat. Mus., vo!. 33, No. 1561, pp. 127-156. 

1907. --- ---- New Genera of Recent Free Crinoids. 
Smiths. Miscell. ColI. (Quarterly Issue), vol. 50, Part IIl., No. 
1778, pp. 343-364. 

1908. --- ---- ----Notice of Some Crinoids in the Collection 
of the Museum of Comparative Zoology. Bull. Mus. Comp. Zoo!. 
vo!. 51, No. 8, pp. 233-248, pIs. i., ii. . 

1908. --- ---- -----The Crinoid Genus Comatnla, Lamarck, 
with a Note on the Encrinu8 parrre of Guerin. Proc. U.S. Nat. 
Mus., voI. 33, No. 1585, pp. 683-688. 

1908. --- ---- ----New Genera of U nstalked Crinoids. Proc. 
BioI. Soc. Washiugton, vo!. 21, pp. 125-136. 

1908. --- ---- --. ---Descriptions of New Species of Crinoids, 
chiefly from the Collections made by the V.S. Fisheries Steamer 
" Albatross" at the Hawaiian Islands in 1902; with Remarks on 
the Classificatiou of the Comatulida. Proc. U.S. Nat. Mus., vo!, 
34, No. 1608, pp. 209·239. 



802 " THETIS" SCIENTIFIC RESULTS. 

1908. CLARK, .dCSTIN HOBART-Two New Crinoid Genera. Proc. BioI. 
Soc. Washington, vo!. 21, pp. 149·152. 

J 908. --- ---- -- --The Crinoid Genus Eudiocrinus, with 
Description of a New Species. Proc. U.S. Nat. Mus., vol. 34, 
No. 1613, pp. 271-279. 

1908. --- ---- ----On a Collection of Feather·Stars, 01' Comat
ulids, from Japan. Proc. US. Nat. Mus., vo1. 34, No. 1615, 
pp. 305-319. 

1908. --- --_. -----The Nomenclature of the Recent Crinoids. 
Proc. U.S. Nat. Mus., vo1. 34, No. 1623, pp_ 435-542. 

1908. --- --- ----The Homologies of the Arm Joints and 
Arm Divisions in the Recent Crinoids of the Families of the 
Comatulida and the PentacrinitidlB. Proc. US. Nat. Mus., vol. 
35, No. 1636, pp. 113-131. 

1908. --- ---- ----The Genus Ptilocrinus (Review). Amer. 
Naturalist, vo!. 42, No. 500, pp. 541-543. 

1908. --- ---- ----Some points in the Ecology of Recent 
Crinoids. Amer. Naturalist vol. 42, No. 503, pp. 717-726. 

1908. --- ---- ----New Genera and Species of Crinoids. Proc. 
BioI. Soc. Washington, vo1. 21, pp. 219-232. 

1908. --- ----- ---The Recent Crinoids and their relation to 
Sea and Land. Geographical Journal, vo1. ,32, No. 6, pp. 602-607. 

1908. --------- Preliminary Notice of a Collection of Recent 
Crinoids from the Philippine Islands. Smiths. Miscell. ColI. 
(Quarterly Issue), vol. 52, No. 1820, pp. 199-234. 

1909._ -------- ----A Revision of the Crinoid Families Thalass
ometridlB and Himerometrid>.e. Proc. BioI. Soc. VI' ashington, vo1. 
22, pp. 1-22. 

1909. 

1909. 

1909. 

1909. 

1909. , 

1909. 

1909. 

1909. 

1909. 

1909. 

--- ---Two new Australian Crinoids. Proc. BioI. 
Soc. Washington, vo!. 22, pp. 39-42. 

--- ----- ---The Genus Ellcrinus. Ann. and Mag. N at. 
Hist., (8), vol. 3, No. 15, pp. 308-310. 

-- ---- ---The Type of the Genus Comaster. Proc. 
Bio!. Soc. Washington, vol. 22. p. 87. 

--- ------ -- -Systematic position of Oligometra studen. 
Proc. BioI. Soc_ Washington, vo!. 22, p. 88. 
-- --- ----On a Collection of recent Crinoids from the 

Philippine Islands. Proc. U.S. Nat. Mus., vo!. 36, No. 1673, pp. 
391-410. 

------- - ---The Crinoids of the" Gazelle" Expedition. 
Zool. Anzeiger, vo!. 34, pp. 363-370. 

--- --------Revision of the Crinoid Family ComasteridlB, 
with descriptions of new Genera and Species. Proc. U.S. Nat. 
Mus., vo1. 36, No. 1685, pp. 493-507. 

--- ---- ---Descriptions of seventeen new Species of 
Recent Crinoids. Proc. U.S. Nat. Mus., vo1. 36, No. 1691, pp. 
633-651. 

--- ---- ---Five new Species of Recent Unstaiked 
Crinoids. Proc. U.S. Nat. Mns., vo1. 37, No. 1697, pp. 29-34-. 

--- ---- ----New Genera and higher groups of Un
stalked Crinoids. Proc. BioI. Soc. Washington, vol. 22, pp. 173. 
]78. 
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1909. CLARK, AUSTIN HOBA,RT-A proposed division of the Phylum Echino
dermata. Proc. BioI. Soc. Washington, voI. 22, pp. 183-184. 

1909. -- ---- ---The Affinities of the Echinoidea. Amer. 
Naturalist, vo!. 43, No. 515, pp. 682-686. 

1909. -- ----- ---On a Collection of Crinoids from the Zoo
logical Museum of Copenhagen. Videllsk. Medd. fra den N aturhist. 
Forening i Kobenhavn, 1909, pp. 115-194. 

1910. ----- ---On the Type Specimen of the Crinoid des
cribed by Muller as Alecto pU1·purea. Proc. BioI. Soc. Washington, 
voL 23, pp. 95-98 (fig.) 

1910. -- ---- ----A new Australian Crinoid. Proc. U.S. 
Nat. Mus., voI. 38, No. 1743, pp. 275·276. 

1910. -- ---- ---A new European Crinoicl. Proc. U.S. Nat. 
Mus., voI. 38, No. 1749, pp. 329-333. 

1910. ----- ---f>roisocriilUs, a new Genus of Recent Cri
noids. Proc. U.S. Nat. Mus., vo!. 38, No. 1756, pp. 387-390. 

1911. -- ---- ---Thalassocrinus, a new Genus of Stalked 
Crinoicls from the East Indies. Proc. V.S. Nat. Mus., vo!. 39, 
No. 1793, pp. 473-476. 

1911. ----- ---On the Inorganic Constituents of the 
Skeletons of two Recent Crilloids. Proc. U.S. Nat. Mus., ·vol. 39, 
No. 1795, pp. 487-488 . 

.1911. ----- ·--~On a Collection of Unstalked Crinoids 
made by the United States Fisheries Steamer" Albatross" in the 
vicinity of the Philippine Islands. Proc. U.S. Nat. Mus., vo!. 39, 
No. 1798, pp. 529-563. 

1911 •. --- --- ---The Recent Crinoids of the Coasts of 
.Africa. Proc. V.S. Nat. MUB., voJ. 40, No. 1808, pp. I-51. 

EDITORIAL N OTE.-A t p. 711 Mr. Olark refers to a notice in 
"L'Institut" of 18i5, p. 292, of the discovAry of a new Encrinite 
at Newcastle, N.S. WaIf'S, by the Rev. "0. PleydelI." Whilst 
reading the proofs of this Memoir, I felt conyinced I had, in 
previous years, somewhere seen another reference to this 
" Encrinite," but could not, for the time being, remember where. 
By pure accident, on looking through some old memoranda, I 
came upon the original reference. The clergyman referred to 
was the Rev. "0. Pleydell N. Wilton," of Newcastle, and his 
paper, under the title of_Cl On a New Species' fif Encrinite 
(Encrinus Australis)," and of which the notice in "L'Institut " 
is clearly an extract, was published in the " Tasmanian Journal 
of Natural Science," 1843, ii., No. vii., pp. 118-120 .. 

It is quite evident from tIJe tenor of his paper Mr. Wilton 
had many specimens. They were only found on the beach or in 
rock-pools, adhering to sea-weed l after gales. Examples of this 
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organism were sent to Oxford previous to 1'841, and presented to 
the Ashmolean Sooiety. The following is Mr. Wilton's descrip
tion verbatim :-

"The Encrinu8 .A.ustralis has no vertebral column, but its 
bo<!J, which is about j-th of an inch in length, is terminated in 
that direction by a circular base; the circumference of ,the body 
being indented by three rows of irregularly shapedh'oIlow 
sections, each furnished with a circular orifice, to which the 
several tentacula of about 80 joints, and curving inwards towards 
their extremities, are appended, and by which the animal attaches 
itself to the sea-weed, which adheres to the bottom of the water
hole in the rock. To the opposite extremity of its body, which 
is, always uppermost ~n the water, are attached five clavicles. 
Upon removing these from the body, its inferior surface presents 
a star of five points, each point being set in, the angle formed by 

, the two approaching segments of a circle, on which each of the 
clavicles reposed. Within this, star is another star, also of five 
points. To each of these clavicles; are attached two scapulre, 
into each of which the fil'sttwO bones of the animal are inserted. 
On each of the~ is ano,ther scapula, from which proceed two 
arms. To two opposite' sides of every alternate articulation of 
these arms; which gradually diminish in size to the extremity, 
are attached fingers, gradually tapering to a point, formed of 
several joints, which appear to vary in number, according to the 
size and age of the specimen. In one of these I have counted 
twenty. Each of the joints of the arms is of a circular figure, 
with an oval orifice in the centre, from which proceed radii to 
the circumference. With its fingers, which the animal can 
either extend or contract at pleasure, either in a lateral or 
perpendicular direction,' and which all curve outwards, the 
Encrinws .A.ust1·alis presents :an appearance under the water of 
that species of lily called the Turk's cap, and of a ~eautiful lilac 
colour." 

R. E. 

9th August, 191L 




