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.#&‘ﬂ differences between the Md&mﬂ?

wrﬂznm echina : ‘f d
mltudfthcmnfduMM " bi_ :

and between the northern and southern, lhﬁﬂhﬂn
important discussion of the Australian M“w}
wdmctmlﬂi and subtropical coass of the o
an the western coast 1o Evdnquﬁtunh:m
wﬂ 'IJI'[ ti'H: {;ml'.'ﬂlj Ihﬂﬂilﬂ&mm ﬂ

coast o
m;ﬁ this mmummﬁ“ﬂ
ﬁl'lf due to the small nuﬂuﬂ#ﬂﬂiw

.ﬂﬂhiﬁ' Some fifteen years later, Charles “l"hﬂ




FAUNA OF AUSTHALIA

) |M§hﬁm fauna as a whole seems to confirm
) warrants belief that although the proposed arca a. e
tend to merge ﬁhﬂt they meet, they arc mthuu o
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o ions or provinces matters little save for cons )
Wtﬂg ek i Wb i e e
. warrants treating the area as a distinet region, e hm
il w:pll]d be & “:ubrtginﬂ," but since some rmﬂmgr;huf
i el a subregion of a larger area including much of the w;m
rJ bpch ﬂlﬂlﬂ of the term "pm\rincl:" i5 1o be preferred. For ! dﬂ'n
: ng of the echinoderm fauna of the continent it is necesy e
thf HS soological provinces by iself. 1t should am;_:;:
IR o tha species oceurring only at great depths (over 500 fathoms g

The Dampiersan Province

. i '(Enﬂtl-ﬂfi‘hﬂ Dampierian province includes mare species than any
ﬁﬂl : W} and is the only one in direct contact with an outside

ML 'mi:{ \‘!.ﬁ]lhr. desirable 1o examine it hirst. The other three Provinges
s ed by very decp water from any other zoological area. The western
; th! mpiu—jgn province is for the present somewhat arbitrarily set
oty and the neighboring  group af islands known as Houtman's
hl.tl: several characteristic gencri and specics extend as far south ay
WMM the vicinity of Fremantle. The fauna of Shark Bay, how-
: ﬁ,ﬁw hpa{uﬂy known, and the vicimty of Narthwest {;-,PE hais not
o hﬁﬂm‘nﬂﬂ 4l for echinoderms. Moreover, the very extensive coastal area
I west of Dirwin as far as Cape Leveque has scen little collecting, and tha
1 2@ castward from Darwin to Cape York is also well-nigh o terra incogmits.
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. [‘. W our present knowledge warranis treating this extensive coast
| : hmn Cape York and Geraldion as a unii, concerning which the fol-
i Jowing facts are pertinent : Of the 290 species, only 09 have been taken in the
=3 Darwin region, including the Coburg Peninsula; 45 of these occur also in the

il MNew Hﬂmh

'_ ‘northern Quu:ml:nd fauna, but only 3 are found on the coast

| Wﬂll “These are the ubiquitous Amphipholis  squamata and  Crphuaci
l'h d suwignyi and the circumecontinental Amphiura constricia. On the other hand,
e of the 6y species at Darwin, 50 have been taken farther west but only g estend

3-;.5 h hw to the western coast below Giera ldwon, Of these, 3 arc the wide-
,A-- spread brittle stars just mentioned a8 occurring in New outh Wales, 2 athers

I are common East Indian ophiurans, 2 more are Australian brittle stars af

e L ye been found in the Fam | i
Mh “dlﬂuh“d“h

i It ii evident, therefo - m
souther™ e e R re, that although the and.
o arthy of recognition, it merges markedly wig Dampierian peovinge

e nﬂ_‘t:;ld the Flill';dtﬂ:ln on the west hmm-“’ o
I aracterized well by the fullow; ; Tty af
ken €ast of Cape York or south of Houy T""IM T “:
anthina belli
elri, 3 spoacs m e m
grellaster princeps "ﬁlﬂh_ i belli
panthenea globigera i“#“ﬁm_ melanostue,
Asterina roronata fascwcular ey 'h, h‘ plana
,l.,mph'mpiul depressus issaphinthris : delicars
Amphioplus didymus Mnm“*
Ophiactis fuscolineata ciictum
U#hﬂlﬁl mondesta o !'hﬂ-‘tll longispimus

This small group 1% supplemented the i

m:m:ilﬂ‘f of the I.'):lmpit'mm pmﬁn:-:. E‘t MTMT ‘H Iu
o far as we know, cast of Cape Londonderry, It is of m:ﬁm
might almost 53y probable, that careful collecting betw e ﬂ-
Port George Mission would reveal many of these + : “ I!-‘_];
the following arc representative liins ;

Zygometra coinata Amphiura phroa
Monilimetra, 4 species Placophsothr | :
Astropecten monacanthus Ophacnets marmueat
Goniodiscaster australiae Oiphsonerens sngma
Goniodiscaster acanthodes Ophiarachnella rugoss
Pseudoreaster obtusangulus Crypropelta callista
Anthenea conjungens w sellata
Protoreaster nodulosus Arachnmides tenus
Astering luted Peroncila wherculata
Echinodi .

Fchinaster vancolor

The Dampierian province |
more than 4o species of echinoderms which are not known, from the mor
southern coasts. Their relation to the :

farther on, but it may be mentioned at this

regarded as Dampierian, 147, Almost exactly half, are endenmc 0

The Solanderian Proriace

The Solanderian rrovinge is cssentually
ing from the Murray lslands in the noth w Lady Elbot
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RPN, ' FAUNA OF AUSTRALIA
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468 e

o'y | : -'wﬂmﬂ“?, the I:Du'l.l'l'-ﬂl Ei_ﬂm: of ‘thnda“d

-;: rd. Just how far south we should plice the hm&}:"
. but as Hedley selects Wide Bay, it is proper 1o L

lopt that locality. It should, hﬂw.ﬂfﬂ:' be mentianed thar
| ¥ ies extend their range to the vicinity of Por Jackson 4 il
anderis SEC e majority of the 208 species here regardeg |

ghar ) in the East Indics, only 87 being endemic in ﬁllﬂ‘rnli.:t

_'=. R e W e ﬂf t]li. pl’ﬂ‘l"iﬂfc are the fﬂl].DWJr.nE., E.hmm ht'-'-'-ll.‘lu

i their range on the Australian coast west of Cape York o,
. e 1 Salmacis belli
RO T Salmacis dussumieri
S Lytechinus verruculanug
b i Pentacta cucumis
- Phyllophorus trapezus
e 3 Stichopus chloronorus
o S T ﬂﬂ:i&lﬂl Holothuria Argus
T et Holothuria edulis
Ophiocom Holothuria arenicola
Gﬁhﬂ reh A Oipheodesoma grisea
ﬂ;hmchn;dt:l::‘“‘“ Synapta maculata
E;hi PYE f ekriolars Polycheira rufescens

Temnopleurus toreumaticus

The Peronian Province

The Peronian province is the area between Wide Bay, Quc:nslund. and
Haobart, Tasmania, with a bit of the eastern end of the Victorian coast, T.hFH
s nothing about the echinoderms of Tasmania that warrants Thc recognition
of a Mangean province, distinct from the Peronian and Flmdcrmr&, except for
a very few species which also occur in New Zealand, 1f lh: origin uF F_J.us.:'.
Strait is quite recent, as is generally accepted, the Tasmanian fauna is jus
what might be expected at the southeast corner of the continent well Ilu-l.nw
trapical influences. Whether Lord Howe Island should be included in the
Sulanderian or Peronian province 1s perhaps more debatable, but on the whole
the evidence seems to favar its inclusion in the Solanderian province, as nearly
half its echinoderms occur on the Barrier Recf and 1o more are :nd:rﬂir.
Only about a dozén are really Peronian, and halt dozen are wide-ranging
species not peculiar to any province. All together only 107 species of echino-
derms are characteristic of the Peronian province, but of these $2 per cel are
endemic in Australia. The others are found also i New Zealand or the
East Indies, but are in general species of whose distribution we still lack

RELATIONSHIPS OF AUSTRALIAN A
. knowledge. The following species are

l.dﬂﬂu and give 2 characteristic facies w the E“NTPL: the m
: ra thetidis _ =t
Prilometra australis Hﬁﬁpﬁwﬁuh”m lampra
/Anthenea 150 Haplophiura |
Asterina inopinati D 3 pymnopory :
patiricila ca!gnr _ Phy enophiurs ctenophnr
paranepanthia practeronissa scanthus Fﬂ'ﬁ{iﬂn.
Uniophora pranifera H ﬂl'umm mﬂhﬁ.
uphinr.mthi 'h:grrnwh T !Fm pyenotilos
Amphiura multirernula Tﬂ:mmwm :
Amphiura dolia Bt m“"’ﬂm

(phiocentrus pilosus

The Flindernian Province

Extending as 1t does from Hobart, Tmm and i o il gk B
sﬂ,ﬁ w Geraldton, Western Australia, and He " s
Flindersian province is of about the same extent as dhie. Dot u“hulu o
apt include nearly so rugged or varied a coast line. As in the case of the
northern province, there 1§ an extensive area between the eastern and
ends concerning the fauna of which we are still comparatively i m”'_m
‘ndeed is known of the echinoderms of the coast between Port Lineol m
Australia, and Albany, Western Ammh?‘ and although much of it is
’PP“':NI'-" a sandy waste, there is a considerable area cast of Albany that
should harbor @ fairly rich marine fauna. The uhmﬂdum Em“_ of the
Flindersian province s much smaller than Th:[ of the Hmpml.:;.‘hm very,
much more distincuve. The number of species now known Ernm . southern
province is only 166, but of these nearly 89 per cent are m:‘u:m:;tm ﬁ._ umi:_ ;
Mast of these have not yel heen taken on all the cnl:'l n:h: Fhﬁ:m:nm
provinee, but they may fairly be looked for anywhere along the coast

et Phillip and Fremantle. R 3
Pﬂln Dr:r:::'nlm 1942, an meﬂﬂﬁﬂl.[‘:Pﬂ oo ﬁﬂmiﬂ,

Flindersian Region, Southern Australia, h".l Hi:rn?.t G

Godfrey, appeared (sce l\ihliugr.mhﬂ-. Thus I:;im:: : by

present report includes 166, There 18 ; st brwdwmﬂ ¥ h““'“m i

regards the echini, and an equally stn mE.,.jf e kuhim.

wbulation of the holothuruns. Cotton and G F]Lm - ‘”:.-

the prescnt report counts only 13 species A4 l;umhtmﬂ{mﬂlpwm' :

crepancy is due 1o these authars’ recogniben :n Apigrasy vanens
o me valid, and 1o the T s M ;w“"‘" “"

which do not seem 1t il
Dampierian, of Ssolandernan 4 number ol spec

- - = R .
e i T -—-.;"Hi'.'l'



THE ECHINODERM FALINA OF AUSTRALIA

1 are, however, 4 species which seem to me upgyen
wrlﬂ omirted by them. As these differences ;:'::::Thlp
Fline i they da not in the least lessen the wvalue of theis L,
| jans, the bst of 17 specics given by l:hm:?ﬂm
1' .. is nhriﬂlﬂl? a :nmpi]ﬂliﬂn- :IFF:H.I’EIIII'}"Ih'ﬂEtE! cl‘ucﬂ!’- on Iﬂ5h!.l.1"i wa-mi
3 -i-'d_il #l Jooks several of the species which he listed in 1914 and others b :
e I:It recent years by other writers. It is not strange, therefore, thyr the lig :
ﬁ s of echinoderms w_hich ch:nrm:tc:iz.? the Flindersian e
._{' ﬂ}'hw in three divisions, l':"lrjl‘. are those ‘l-'r’hli:h are 5["ET.|'!|-' Fl-iﬂl:i:rﬂ::
5 mm on the coasts of Victoria, South Australia, and Western *"'Hil!ua]_ir:
K 'hll not having been taken as yet east faf Bass Strait or north of Gmhilunl
The fallowing species are typical of this group: :
Micruc],rphu,. 3 species
Amblypneustes, 3 species

Holapneustes, 2 species
Protenaster australis
Lipotrapeza vestiens
Holothuria hartmeyer
Paracaudina tetrapora
Trochodota roebucki

r Prilometra macronema
Anthaster valvulatus
Austroframia polypora
Paranepanthia grandis
Fchinaster arcystatus
Phyllacanthus irregularis
Temnopleurus michaclseni

Some 6o species have been found as yet only at the eastern end of the
pravince, on the South Australian coasts, while more than 50 others are known
as yet only at the western end and have not been found east of Albany. There
are, however, a dozen or more Flindersian specics which extend their range
eastward into the Peronian province, most of them occurring also in Western
Australia, These may well be listed here:

Cenolia trichoptera Placophiothrix spongicola
Luidia australiac Ophionereis schayeri
Astropecten vappa (extends into the Ophiocoma canaliculata
Solanderian province ) Ophiocoma pulchra
Pentagonaster dilben Ophiarachnella ramsayi
Tosia australis Goniocidaris tubaria

Patiriella gunnii Heliocidaris erythrogramma

There are 7 species found still farther to the east in New Zealand waters.
Probably these are best considered New Zealand species which have extended
their range westward., They are:

Allostichaster palyplax
Ophiactis resilicns
Lipotrapeza dearmatus

Mensamana bicolumnata

Mensamaria thomsomn
Stichopus mollis
Chiridota gigas

RELATIONSHIPS OF AUSTRAL1IAN

ginally, there are a dozen species with a still wides m

. i}
o mOTe Flindersian than Peroman or Dlisiiticias nge, and most of these
1 h'“'t are:

ﬂ;umiﬂuhrr. a4 dﬂ.*p-wutl:r :pﬂ;;nl

taken
Plﬂuf:l[mlm. and South Africa. of New 7e
Hennic'? byadedt. 2 South American species; the Henricias from the

Bight, noW listed as hyadesi, are almost certainly nor rhay . than

gnid data are too scanty to make proper treatment pnuih;:mu" but material
Ed!'ﬂ:“'“'wm: calamaria ranges from Natal and Maurities o

Howe Island and MNew Zealind on the east, n the west Lord

0 Pﬁi'ﬂm}.gp' gustralis is also known from Mauritius and Lord b
Hovwe t

extends its FANEE northward into the East Indies, but is replaced in New

Zealand by an endemic species.

hiuri constrictd oceurs on ﬂ‘_ll the coasts of Australia and ar Lord Hewe Tiland
’;:j:ﬂ,gmﬂ'a elepata, O phiomusium smplex, and Taemiogyrus cidaridis m?l

specics reported from Australia, but adequate material for validating these
identificanions is lacking.

Fﬂ,“h}”-ﬂ craniolaris ﬂ:I'LI.]. Heolothuria rin..:m_;;m ¢ are East Indian species of ill
cange and equally ill defined specificity, e

Echinorarditim cardatum is nearly cosmopolitan in its distribution, eceutring in the
northern hemisphere as well as in South Africa, Australia, and New Zealand,

Leptosynapta dolabrifera is found not only in ﬂ:m Flindersian province, but in the
Peronian and the western part of the Dampierian also. It occurs at Lord Howe
lsland, but not in New Zealand.

The above analysis of the existing Australian echinoderm fauna brings out
the interesting fact that the farther one goes from the Torres Strait region,
either south aned then west or west and then south, the more endemic and
_haracteristic the fauna becomes, until at the southwestern cornes of the
continent, between Fremantle and Albany, we have a group ot Ethmuﬂﬂllﬂ-
of which practically none of the species and very [::w of .th,r, genera ogcur 10
the East Indian region. The arigin of this fauna 'li-]:lﬂ."ﬁl.hl'f bnund :.p mh:'i
the geological history of Australia and its past relationshups wﬂhiut u;m
areas, but it is justifiable to point out that this further study of A ’ n
echinoderms confirms the conclusions reached (H. L. Clark, 1921, p. 111}. om
a critical study of the echinoderms of Torres Str-.ait.. It can s:nrcdjr;quuulm;t E
that the Solanderian fauna of Queensland is quite closely related to i
¢ and is distinctly less endemic (only $ Ptr.‘:milf s
that of any of the other Australian provinces. F:;nh:!;ﬂ&;ﬂiit s
interesting matter may, however, be better poSEponEs l.m e’ s
of the Australian continent 1s considered and the exisung 3_ g
st of the continent Are crincally <@

the area northeast of i

masses lying west, north, and &
with that of Australia.
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APy ”","":'"' iy fauna. The fact that w [.,.I:“.lh”'ﬁn
d rocks and that very few are closely allied o speciey “"'"’“, e

B i o the s cocceiog o 1

ARG i wss if not futile, ;::H:l:rmudr m"ud"““rh.
A to draw. Nevert it is desirable

b conche ﬂ::Fm concerning them, and this can hﬂirm

claws by iself.

1188, Crinoidea

-

\ ..'l,-f: '_"?h‘* fomsil crinoids found in Australia have as yet been collected o

Hl‘uhﬂ'ﬂlm adequately from the zoologist’s point of view,

(oot to mention quality of preservation) to enghle i

) s In the Silutian rocks of New South Wales and Victoria 4 species are Eaw
T 2 s doch, but Bose of them are nearly related to any Recent forma Some 1

e are recorded from Carboniferous or Permocarbonifery
% R mhw tw Tasmania but chietly in New South Wales, They

relationship to any of the Recent specics is remote and uncertain. From the
Cretaceous rocks of Western Australia have come fragments of individual,
‘of 2 genera (Marsupites and Usmtacrinus) which are widely distributed in
\the northern hemisphere. They have no near relatives among living crinoids,
1 the Cretaceotis rocks of Queensland, New South Wales, and South Australia
m remains occur of 3 large stalked crinoid which for the present i
referred 1o Lioerinur. It is obviously related to the Recent species of Metacrinas
still living in moderately deep water off the northwestern and southeastern
coass of Australia, but until it s more fully described and figured, it can
m be considered as in any sense ancestral to them, Obwiously, then, our
fragmentary knowledge of the extinct crinoids of Australia throws practically
no light on the past history of the continent or on the origin and relationships

of the present crinoid fauna.
Asteroidea

From the zoologist’s point of view the extinct sea stars of Australia are as
‘exasperatingly imperfect and unsatisfactory as the crinoids. Though 17 speacs
have been described and figured to such an extent that it is possible to include
them in this report, in some sort of natural relation to the living species, they

1k i really throw no light on either the geological or the morphological history

lﬂdnmgighmmnﬂm&ﬂnmh;mm‘h o
care. wnsc really connecting hnhbﬂwnmih:h:hphu:;ruﬂ
t. The one specics referable to o Recent i“ﬂih‘ilflﬂmh“ wEE

fl.:h‘ ol Qu:t!l!-l-lﬁd and 15 referred 1o the h:u:mm group ﬂm
bt the material is too m;tl:@dﬂf to warrant attempting to find in it & con-
ﬁﬂ'-fmﬂ link. The r:muimng tossils are T:f.mul ll} i mh half IH‘

more families (all extinet), but the material is oo santy to justify any
34 Jusions as to their relation either to Asterozoa or tn ane another,

in Do

-F:lil:iﬂ: conc
Echinodea
r of fossil echini now known from Australia (56) considerably
:;I:d:ut;zh:tumlxr of extinct species of the other four classes mmhud.
Moreover, they are for the most part from far mote recent m:nﬂ ek
relationship to existing species 1s much more nhim Only 3 occur i m:h
older than the Tertiary, 1 having lived in the Palur:m:mdamthtum:lu.
The Paleozoic species (Archacocidans Iﬂhﬁ'l'ﬂfl-] is very nld Fhﬂplmli
as well as geologically, Extinct since Carboniferous days, it i ;mppnmhm '
40 sense ancestral to any part of the pmmt-ddry A.umlﬂniﬂ! i :
Mesozoic species have been found on opposite ndﬂ nh ﬂjmw, :
cidaroid (Cidaris comptoni), 10 Western huitr::llﬂ; M.ﬁﬂﬂ-
(Micraster sweetr}), in Queensland. The former is very. po y o
ancestral to Stylocidarts (see P 281). The lauer s %o imcomp e
to warrant any assertions as to its descendants, but it might possibly

in the line from which Brissus or Brissopsis has come. o ok e
The 53 Tertiary species are all Em:r'jl;lht ;Muf £ mﬂm Wﬂuﬂ

continent, and it is quite conceivable
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' '#Mhuprdaduth:mﬂmniw
._‘._ _-_. Hh# rock record of Australia save for the w
found by T. S. Hall in the Bird Rock zone, Spring Creek, Vi,
wcule is about double the size of the "wheels” occurring ip ﬂ:h"
of the chindotids now living on the coast of Victoria. But of m:d]
s i E h hmchuHmﬂ by such spicules is actually ex it
\ ' Lj:_;ﬁl aﬂ l!l: m under cm'ldil:inm‘ which make _i'r mm—u?:
 eollector. Clearly paleoatology throws no light on the history of Australia
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:,.- p—-" ' Tsx Ecurvooeass oF Lanps Summounvine Ausmiaia '
' Kerguelen

The nearest land 1o Australia on the southwest is the desolate island of
Kerguelen. Although large, well covered with vegetation, and with many
‘mare o Jess good harbors, it is uninhabited by man. It has been visited and
1o 4 great extent explored and mapped by scienufic expeditions, and its fauna
is fairly well known. The “Challenger™ spent about three weeks there and
ook many echinoderms. Subsequent visitors have taken additional forms,
and 70 species are now listed from Kerguelen. No other land mass of im-
portance lies so far south berween the Greenwich meridian and 80° E. b
Stewart lsland, New Zealand, is only about 27 nearer the equator. Directly
wouth of Australia lics only the Antarctic Ocean, the echinoderm fauna of
which is now fairly well known, 1t s, however, entirely lacking in torms
characteristic of Australia; for example, of the more than 50 genera of sea stans
listed by Fisher (1940) as Antarctic, only 4 occur in Australia, and those are
all found in the northern hemisphere also. Obviously the Antarctic echine-
derms have played little or no part in the development of the Australian fauna.
This is equally true of the echinoderms of Kerguelen. Only 1 of them has

| Speties. occurnng oaly at great depthy (gpo fathoms or goo metens or maore) are oot conidered

.. n{ﬂmmiﬂwm&l‘h

; are well-nigh cosmopolitan, and the Aunrglian 7

wilasserias) is of very dubious starss. The situation i o )
{:wth:uphiurm and Mﬂlﬁf&:m ‘M N
™ Australia, It is proper, therefore, o say thar there js A of echini occur
m ; =y hﬂm& I R | .
wﬂﬂmﬁhmﬁmxufhuﬂnﬁnﬂmdx common L |

Mauritias

ﬂmlhfnﬂﬂhﬂfﬁﬁguﬂmmdmmmd“ st o A
Hfuriliui.. With its neighbors, Rodriguez and m?;ﬁir‘i . :':_i
ﬁjﬂtlﬁﬂdmmmhmﬂhnﬂm“md“‘&m oy S o
fyuna of Mauritius is remarkably well known, thanks principally 1o the =y
cndustry of M. V. B.Dhiihl'ﬂ as a collector and of P. de Loriol us the aol |
who not only provided the stimulus for the work, but carefully des w e
matertal collected. There have been also a few other coll -ﬂ;l_i Ill,

o whom marine soologists are indebted for our present knowle “hdﬂi
echinoderm fauna of the island, This fauna consisis of rather mmmm
gpecics; some of these are perhaps invalid, but no doubt others ““#
anrecognized. Comparison of this fauna with that of Australia reveals the
following noteworthy facts. From Mauritius, 7 species of crinoid are known,
cach representing a different genus. All these genera occur in Australian seas,
but in every case the Mauritian species is different from the Australian. Maore-
over, each of the Mauritian crinoids belongs fo 4 genus which is fundamentally
East Indian, ranging from the Red Sea along the southern coast of Asia to
swuthern Japan on the north and to the Tonga Islands an the southeast, Most
f the Mauritian species occur in Madagascar and several are found on the
African coast cither southwestward toward Matal or northwestward to the.
Sea. 25
Rl:"lr!‘m: Asteroidea are better represented iutthuﬁjm, at least I]En ?ﬂu. in 23
enera, being reported from the island. Of these a dozen oCeur
End their ncP:'urE:ncc . Mauritius is therefore nndf !ITIFHI;-::;I?B“‘;H of ‘h'- 12
are widespread in the Indo-Pacific region 2 .mal'f . :
East Imii:in species. Of the other 3, Linckua .E"‘H“"E” \§ Pmmu? tropien-

31
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tdsted that this is all & sngle sock with 3 common arig;
o Ausralis, Lord Howe lIslind, and Tasmania, and thence 1o Sy
S From hete the introduction to Mauritius i equally imaginable, Ty,
;1-?*' equatonal regions have prevented any extenson of range
arm :,.5, titud 20" 8 1 this be nonsense, make the most of it
. : F T ol Hlilm are nol & NUMCTOUS a mlﬂl be t“
s i probobly due 10 M. Robillard's not having hunted for and collecd
the small, easlly overkuoked forms such as Amphiura and it allies. Only
et _ F‘H from Mauritius, whereas 51 are known from the btk

Rl e “A._I

. '-I_'..%?'L-. at the northern end of the Great Barrier Reef. Mortensen (19aq)

=

| H.a;; : ﬁ ccies from New Zealand, so Mauritius is not far behind tha
& Eﬂ hhi.mﬂlﬂhﬂmﬂtm{aﬂngkmiﬁdm

S

com 1o New Zealand and Mauntius. Of the 38 ophiurans fousd =
5o "“‘ Australia, but one af these s the I:rll[-i-l:r.tfu:,l,il,;n ﬂp‘“
*ﬁﬂ s eccurrence has no significance. Of the others, all occur i
*hm region wave one, the rare and little-known Cryptopelta grans.
hﬁlﬂﬁ at the Low Isles, Queensland, and once at Mauritivs, with
ih#ﬂ in the Phalippines. Of only one other is any discussion
pecessary. That one Ophromyxa amstralis. It occurs at Lord Howe lsland
ﬂ m the Flinderuan region of Australia, like Corcinasterai cals
marse, but unlike that sea star, it is found along the castern coast of Australia,
in the East Indhes, and even as far north as southern Japan, Hence its occurrence
at Mauritios, though unexpected, does not require any extraordinary explana.
von, The occurrence in Lord Howe lsland, Tasmania, and the coastal waters
of the southern side of Australia would scem 0 be the perplexing feature

d-m Apparently it does not occur on the western coast of the
_continent. Nooe of the other ophiurans of Mauritius occur in the Flinderuan
- province of Australia, ar least at its western end.

I in e fact shat M. Robilard, being i s prkably

cxception
*s Abrolbos and even at Rottnest lliu-‘.
Microcyphus, represented at Mauritiug 5 -
ﬂ:hﬂlﬂ in Australia. Tt u.lum,h;:r ;
jn wuthern Japan and is reported from Samos. Hence the oo
Mauritius i a e with the East Indian region 'ﬁlﬁtﬁ TN
The holothurians of Mauritius are apparently pretty ‘completely keown. i
4 species are already recorded. OF these 23 occur in ll.h--_ I i
Dampierian specics and 8 Solanderian. All are widespread IndoPacific soec 45
and their occurrence in Mauritius is quite natural, T TP
ever that the Mauritius holothurians are allied 1o thowe of Auseal
wularly Western Australia, any more than a0 thick o e U o
It is evident from this survey of hmd“ﬂﬁt& | N .
fauna of that island is of East Indian origin. The peculiar distribution of P
Cosinasterias calamaria and O phiomyxa australis must be explained in some .
ather way than by an assumption of former land connection between Mauritios.
and Australia,

Southeastern Africa: Mmh‘q“ Io E"F Town

During the past twenty years the marine fauna of the South African coast,
especially east from Cape Town, has received much attention, and the echino-
derms may be considered fairly well known. No fewer than 295 species are
recorded with mare or less detail, and it is therelore possible to compare lhll
fauna profitably with that of Australia, particularly with the Flindersian
dement of the southwestern part of the continent. _ !

The crinoid fauna of South Africa is relatively depauperate, containing oaly

half a dozen species cach representing 3 different genus. Two of these generd,
Cenolia and Tropiometra, occur 10 Australia, but the other 4 are East Tndian



ﬂ THE ECHINODERM FAUNA OF AUSTRALIA

: : < aoly different ranges, yet not entering the ,
Whﬂ ‘“T-:iﬂrl:mmd in the Australian tropics ?Dam;::;:]'““ [:.lunn
ﬁ'lllmﬂrpﬂﬁ nearly related to one fr.{lm Japan, whereas the Suut:rrfq:ﬂ
gpecies is @ amall form with an :xtmﬂ:‘dln:}r}r range, from the weger L=
the East Indian region, around South ..-’.11' rica, northwestward o the m‘::;" nf
West Indies. The South African Cenolia, on the other hand, findy ;. . e
relatives in the Flindersian province of Australia and in New &aluhim
king reminder of Coscinasterias m.n'_dmarm. The habits of these Jiy, nd, 5
ulids are such as 1© make their distribution on foul ship bottoms ye i
.Eltd it -il mmlh]: to SUPPOSE that Cenolfra, like fﬂﬂ.‘fﬂuﬂrn'm_ has ?l:u:-::h
South Africa in this way. It should be noted, of course, that the Afri S
Cenolia is a different specics from the Australian, and that the i i,lﬁm
known fram west of King George Sound. o
The sea stars ﬂll‘ South Africa are a Ilarg: nmi Interesting group of 7s Ree
species and 1 fossil form. The latter is called .Arrfmsm\- pattersoni,” by jy 5
certainly not congeneric with the Recent species now included in Arehag,
and even more certainly it is not nearly allied to any of the extinet ﬂu,mlm;
sea stars, It has no significance, then, in the matter of the relation betwees
the South African and Austrahan faunas. The 75 Recent species represent "
genera, of which 20 are found in Australian waters, but of the 75 species anly
6 are common to the two areas. Of these, 3 are wide-ranging Indo-Pacif
ics whose occurrence in South Africa 1s merely the extreme mmh‘ﬂ'tﬂtrly
extension of their range. Of the other 3, one is Coscinasterias calamaria, whose
occurrence is, as already suggested, probably due to transference from Australia
on foul ship bottoms. Another is Disasterina leptalacantha, which is too rare
and little known to carry much weight, but whose distribution is quite likely
East Indian like that of Patiriells exsgua, a near relative, The thard 15 Palaster
acuminatus, first taken off New Zealand and New South Wales, subsequently
found in Bass Strait and the Great Australian Bight, and lastly recorded several
times off South Africa. That its occurrence there could be by transference on
ship bottams is so highly improbable that we must account for it in some other
way. The genus is virtally world-wide in distribution, with representatives in
all seas, including both Arctic and Antarctic oceans. It also occurs at all depths
from wvery shallow water (in the Antarctic Ocean) to over 1800 fms. Since
great depths are apparently not barriers o the spread of Prelaster, the distribu
tion of P. acuminatus in South Africa, southern Australia, and New Zealand 15

RELATIONSHIPS OF AUSTRALLAN
3 | HEI-HHW'EI.M FAUNA
aliarities thiat ]I_I:I.liII["f' skepticism as 1o thet 479
Fﬂth African Tosia is very different from 4q
:hnrﬂhf be congeneric. The Anthenaide,
cal \ the much smaller Australian seq gear
\'I'Itmn Ecnuﬁ. The .‘i‘ul.l‘.r‘ufrﬂm::ﬂ. is qui

¢ BEnenic posiny
Y of the Avalan e
15 almns certainly

doubtfully refery

e diEE[:nl
tﬁjﬁ'ﬂ spcr_imﬂn!ﬁ I'Jf the two are rare ﬂnd I'Hl"ﬂ_- rihl'::m
e 0

Hacelid BONELY, HES: the West Indian Renotype and pog mw The
Mg[l‘ﬂﬁﬂﬂ species. As for Parastering, comparissn very similir 1o the

his South Am:rfn Rpc{i'.:ﬁ (1933, pl. 13, figs. g, m;f:'“g’":‘*ﬂ't e o
Western Australian species (1938, pl, a1, fig. <) cerai ol '!ull.i.};-‘mﬁpu of the
hether the two are really congeneric. Satisfactary material is o great doube
W ormit the necessary dircct comparison, but the gy tal 15 #till 100 seangy
t:ﬂIFEUIWEiEh the uh».-i:::: !di.Hr:n:m;“, Clearly, Ihr_:P::i :“?ﬁ:;ﬁ:i
i CHTI it Aus 1 i

ra recorded  fr v Australian and Seurh Rkl s Rl
gradual diversi-

The b""““. stars of South Africa are little more numerous than the el
anly 79 SPecies being !-'..m:-wn‘ These represent 40 genera, of which ol
Australian m;ns, bl.{l: 1h of tl‘u:.'n: are more or less tropicopolitan and g others
are East Indian. 1 he remaining 3 have been found as yet only on Australi
or South African coasts, but in no case is the South African species identical
with the Australian. Indeed, of the 79 South African brittle stars enly 5 T
recorded from Australia, and all these are widely distributed tropicopolitan o
East Indian species. Astroconus has a representative in South Africa, but it is
w0 different from the Australian species of that genus thar Morensen, the
describer, hesitated about calling it congeneric with them. The Australian
Crypropelta 15 conspicuously different from the African species, and occurs:
enly in the Dampierian province. The same is true of the Australian Dicteno-
phinra. The South African Ophiomyzxa 15 supposed to be identical with that
of southern South America, and is not closely allied o the Australian species.
It must therefore be admitted that the ophiurans of southwestern Awustralia
have very little in common with those of South Africa,

The South African echinoid auna as now known coltains 45 F.n:mF mﬂi
only 1 fossil species. The single extinct form is Cidaris pmuﬁ'[f-m, ‘ﬂ'h!rl_'l 18
probably related to one ot the Recent cidands now living un the :‘:nfmdl African
coast, but more material 18 necessary 10 establish its real posuon. The &5

L congeneric

the  Australian

: ystification for a belicf in their common origin save by the
& ation of widely distributed ancestral stocks,

: i - : < v pererd, o EEnus hnl‘l'lﬂﬂ.
possibly not beyond comprehension, but it is certainly ol unusual 1nterest. species of echini now living on the coast represcht 37 B¢ &°

more than 2 species. Of these generd, 34 pecur in .-*'msr..rqlu. bhut of lh:“:?]
species, only 16 are known from that contnent. Of the 10 EPEI'% " an: .
known Fast Indian forms whose occurrence the South .HIMD:EL: "ﬂ:
only the extreme southwestern extension ob theu mell:ﬂ range.

Of the other 14 genera of sea stars common to Australia and South Alrica,
4 are widely distributed Indo-Pacific groups, and 5 others are even mare widely
distributed, being tropicopalitan or having representatives in temperate seis il
the northern hemisphere, Of the others, the South African species have notable
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De wr horridus, first found Dy EhE “Challenger” § Féma siderable. Few or no fossi i
it end of South Americt, but later discovered ings|:rm.l;r:'.,,.-:i[.::?t g::' ai2 LhtT:::Lt ;itg:ﬁrihtd. and the Rtt:m:n::.:::‘,:li ::“ H?]“ classes of pck: i,
i ern coast of South Africa and in similar depths off th:'l‘er dgpths_uﬂ' of crinoids, only 16 species are listed e neither NUMeraus nor have
be-50 -ni.jl.umﬂil- WWhether we Snsidbe that the Eatlerted] tags clﬁuuthmlm Hcymmrh'ﬂ. of which 2 species aceue i.n‘ ;:p mu"! '3 Benery W
lw}g specics, OF 3 clasely related but probably di!tinguishah?mfl ePresen, put nOAC of them are known from the 1.1:,:;"!“* i “’mem{w_ i
not alter the remarkable nature of the distribution of this Ur:h;:rmi’ does generd 1o are found in Australia, bue only :n::, nent. Of the ﬂﬂ:tﬁ
W’.*" pointed out tlmt the genus Echinur, even if rather Elr'n:nr ;t May, cheres and these are w:lll km.ll.'..n_ widespread E;:f:h%“ RS
f,_wg_]].mgﬁ world-wide 1r|:| 1ty range and may have spread *"“Uthwy Eﬁﬂtdr African genera are Eltl:l'lﬁn'.:ly distributed in the g :i_mn forme, Al e
several widely upmtcd lines. On the other hand, the occurrenes ard ajon i its western half. There is therefore no in diuﬂmm 16fie cegion gr 51 =
as at present known could be used as an argument in support of ‘i:: horridy, Australid. . of any close i ot
wmﬁm el ,_}:L. :rhrc: southern cun'llritnta, What ix more i t: forme, The 36 species of sea star now known from the Zanzibay rec
keeping with the distribution of several New Zealand echinoder ubl: I 44 generds all but ﬁ_ of which are more or less commuon | har regon represent
indicate the former existence of an Antarctic land mass, or at !L'a;??:}. It my dozen of the species Iar-n also found in the D“"FE tropical Australia, &
water ared, connecting South America, New Zealand, Tasmania : shalloy. province of that continent, but these are all widely d;:l:u:‘[: Solanderian
Afvica, The apparent B o, however, from; bedy I:]f nd Sy forms whose range has stretched southward along the easte East lndian
and Kerguelen throws doubr on this. It is curious that there “W Zealang Africa aaqd Australia. There is nothing, apparently, in ﬂum coasts of hath
cchinoderm known with a distribution like A S 15 10 ‘tther East Africa that is suggestive of Australia except throw hm*‘*“ fauna of
The holothurian fauna of South Africa seems to be rather depy connection- gh an East Indian
only 28 species are known an A fiiese represeat but 10 geners; all hIE" uperate, g The ophiuran fauna of the Zanzibar and Madagascar area includes
e e o less cosmopolitan or e eting, T ut 1 of whish species of 3 genera. Twenty-two of the genera oceur | Ges some
SENERL vy : : : e MOty pic Direy. . tes. Bur all these 3 S Australia and 17 of
cumaria is widespread in the East Indian region. None of the gen i . < genera and species occur in the East Indies and
any way distinctive B 0 AL OF the 38 sposios, 13 mmrﬁ-“ E“L are in characteristc of that fauna. Hence there s no evidence that the np‘himaf:i
eralian eoast, but all are more or less commaon, widely distributed ]? i ﬁ.u S the E:“H African coast have any relation (- thase. of AuEralE SRS pE by iy ot
forms and give no indication of any connection between South :H i the Bast lr.“!.lﬁ-
Australia other than by way of the East Indies. trica and The echini of the East African region must be treated under two heads, the
This comparison, then, of the Nvabralian and South Afs living Recent fauna and the extinet fossil forms. The activity of French
faunas brings o learl S iR g an echinoderm p:llﬂmlr_-.lngisli in Madagascar has thrown a food of light on the fossil echini
ngs ut very clearly the lack of any evidence in that conspi - . : i 95 8. FoM} i
group of littoral marine animals to justify belief in any former ¢l gk fevealing on “”lﬁ.urdmmw rich fauna, and a comparison of this with, the
between the two continents. The four suggestive cases Jlilht." -.:t_'um-c "IM:::- ;h”“” g .*.m:.ﬂltr extinct group in Australi will naturally be interesting. But
the sed stars Coseingsterias and Psifaster, and the sea |_m;hm.Mj'L_E,;l m?hm first, consideration may better be given to the Receat fauns, which includes 48
horridus) all involve either New Zealand or South Americ : o grdes of 38 geneeh, 8 surprisiog 19 Spd R 5 by sl S
South Africa, and might be construed as cvidr:ln-:c f]f ; “ "1"“}‘ as they do that of Mauritius, only a short distance farther east. OF the 32 genera found at
ol e iy nded srearding to the W e P"“‘!‘f;‘“il'lﬂnd Mauritius, 11 have not been found in the Zanzibar-Madagascar area, and of the
g to the Wegener hypothesis. 3§ genera in the latter region, 31 have not been found at Mauritius, No doubt
Eait Africa: the Zanzibar Region, from 147 30 8. to 10" N., with Madagasear i:u s:nlkmg_ Ll_i fierence is in part due (0 i_ﬂfumplm mlhgng' SR mh;
and the Seychelles at Iﬂu-l. conditions markedly alter the charactes of the fauna. Cnm;n:mn
the Zanzibar-Madagascar fauna with that of the Australian region shows that

1s of that continent; 17 Ar€ :
Echinoneus 18 tropicopolitan and the
d. The remaining ¥y 3¢ all cither East

ag of the 46 species are found on the coas
g Dampierian, and 1 Flindersian; the

Echinocardium is even more widesprea

There is reason |
e $ feason to bl.'.llll:'lul'li that our knowledge of the Recent echinoderms of
ik M 'm.ml “ﬁd“‘ still very llrlcr:-rnp]:u:, but thanks to the activities of
gists and palcontologists our knowledge of the fosi echini s
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= . endemic specics of East Indian genera. There j, :
" Comparison of the fossil echini of the Zanzibar-Madagascar regjoq e
s fauna in Australia is somewhat difficult, as the ) thay
o much larger
”:;ﬂ in Australia only 56 specics of 40 genera are 44 Yer &
5y of the 40 are found in the Madagascan f..mnn, and these nm:'l“""n.
belong t0 e, il defined groups such as Cedarir and s allies, .5-'&:_ _
W+ Nuclcolites, Echinolampas, Linthia, and Sechizaster, H“UIIH? tdig,
of the species of the two regions can be considered identical, On gy, wnhz:

on given ison of the two f '
the impresnot . b:n‘mﬂ'::ﬂn ‘i]n;n:nl;'mn that ;:Il::: i“::r i ﬂf. “WIPrising
dissimilarity. There is © EVEL In any ypy,

associsted or even remotely connected.

The East African holothurians are 3 small group of 32 species of 14 s
ﬂ#lﬂﬂ‘-'” but 1 (Patinapra) occur in Australia. Of the 32 speciey ;
occur in Australia. This would seem like a remarkable similarity in the makeup
&thr faunas were it not that the same genera and most of the species aly
oceur throughout the East Indian region, so that the natural explanation of
the similarity between the East African and the Australian faunas is that each
is & southern or southwestern extension of the East Indian fauna, All ghe
Australian species concerned are found in the Dampicerian region or on the
eastern eoast, evidently incomers from the East Indies. The holothurians of
the western coast are not so much like those of East Africa as are those of
the northern and northeastern coasts,

Arabian Area, including Red Sea, Gulf of Aden, and Persian Gulf

The northwestern part of the East Indian area has a relatively small echino-
derm fauna, especially as contrasted with that of the central and eastern parts,
It includes about 170 Recent species, not many more than are found at the
small island of Mauritius and much fewer than are found on the coast of
southeastern Africa. As in the case of the Zanzibar-Madagascar area, the fossil
echini are very numerous, at least 110 species in 8o genera having been
recorded from Egypt, Persia, and Baluchistan.

The crinoid fauna of the Arabian area includes 17 species of 12 genera. Al
the genera, save 2, occur in the Australian seas, but only 3 of the species, all
well known East Indian forms, are known from the island continent. All the
genera, save the recently described, endemic, monotypic Repometra, are well
.lm'llrﬂ East Indian groups, but a dozen of the species are apparently endemic
i the Arabian region, indicating a long period of relative isolation.

The sea-star fauna of the region includes 36 species of 20 genera. All but

T

—
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dhe gERETA occur in Australia, b only . 1!3
!-f like the 15 that are present, are wig (i :!ht ¥peies, The Niﬂrrl
’:ﬂ'f:r k_“:nd':mi‘: in the western Indian ﬂl:un! IHD{E.! lﬁd-iln m o
"::m in the Dampicrian province and 4 in 'd:u: S th:?:‘-wlhm

. - : | linderian, A
3 in the East lmll:!; region. There is then ng indicatiy n&m g
o the Arabian and Austral; 0 of any eqp.
.ﬁtﬁu perwecn Hn ﬂm‘“mb?mr I]E]ht
. Ean

pphiurans of the Arabian region are A
Th':wﬂ species of 21 genera are recorded; afl by *”zﬂ“':;ﬂm nor notable,

of the specics are also Australian. Just as in the case of vy hﬂ‘m&n but anly
4 :“:“mﬂ? East Indian though 1 of the 4 ton-Amsalins tl-'l?‘l.::htﬁum
Renera is endemie

i the Arabian area. All the 7 Australian species (3 Dampiesian and

: are East Indian, yet of th :
snh_ndtnin] e ; € 35 non-Australian smeciec
yre East Indian, SOmE 25 being more or less endemic in the Arabian e

chis accords well with the situation among the erinoids,

The Recent Erﬂ-uﬂh'“dh“"-‘f of the Arabian area is not rich, but the fossi]
forms Are MUMETQUS aln wm:d.. Thirty-six Recent ypecies s
generd, are NOw fc_:und in the region. OF the a8 genera, all are E.utﬂ :"hdmp#m
all but .-I'mnr.hm'idar:: and Toxapreuster are Australian, Of the £ iiss
hawever, 8 arc not East Indm_n, 15 not Australian, One very interesting case
i that of the species Nudechinus scotiopremnus, which is found in the Red
Sea and also on the northwestern coast of Australia, but which has not yet
heen found in the East Indies. The genus is, however, known from the
Amirante Islands in the western Indian Ocean, from northeastern Australia
ind from the Sulu Archipelago, Philippine Islands, so it is quite possible that
scatiopremmies will ultimately be found in the East Indies’ The other 7
species which have not yet been taken in the East Indies are more or less
endemic in the Arabian area or at least in the western Indian Ocean. They
are in no sense connecting links with Australia,

The fossil echini of the Arabian area are in general surprisingly different
from those of Madagascar. Of the 8o generd, 46 have not yet been found
south of the equator in Africa. But they are much more unlike those of
Australia. with which they have nothing in common save for § or 10 large,
il defined genera of cidaroids and spatangoids widely di:uikfumd n I:!:u:
Mesozoic. One looks in vain for any evidence that the Mesozoic -I'I-I-litr‘-'-l!ﬂﬂ
echinoid fauna had any geographical association with that of the Arabian area.

The holothurians of th thwestern corner of the Indian Qcean and its

g holothurians of the nOr -
species in a dozen g:m:l."-hlﬂl of “h"ih
lidity there may be question) occur 1n

i : of the material and the
\The similar case of Nudechinus gravieri is vitated by the ““"‘F:d'_““
very great doubt whether the Australian specimels really arc gravier

ares, All

associated gulfs comprise some 38
(except 1 or 2 concerning whose va
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4 dheoughout the East Indics. OF the 38 spec;
“h#.uh: remainder are East Indian :nl:‘ i, by

nd their range into the Dampierian or the Solander; TR oy

A _ e The high pumnnnr of endemic specics confirms wl;:’lh

s S ”*#ﬂuﬂqﬁhm that the Arabian reginn hn:

e Ceylon

K ﬁw fauna of Ceylon being fairly well known and e i

L what pearer to northwestern Australia than s Mauritig, j, -
L ¥ :

ing to pote the characteristic features of the fauna. The Stitemens,

 made in 1915, however (H. L. Clark, 1915, p. 92), regarding the inco
L ’ﬁ#ﬂ s are still true, and the deductions made here will very like
e ool ko ¢ 1 ¢
i e considerably modified at some future day. Some 193 species of echinoders,
B 1-“ i ’ill the thhﬂ ]Iﬂ- ﬂl:iﬂ}' ane-third mare than h:l'h': Yet btm

At least 35 species of crinouds are recarded from Ceylon, whereas only ]
Bave been taken at Mauritius. The latter represent 7 genera, all but 1 of which
sccur in Ceylon, but of the 7 Mauritian species only Comanthui parvicirra and
Oligometra serripimna are in the Ceylon list. Both of these are widespread
East Indian species, and the Comanthus is notoriously variable, When we
compare the Ceylon list with the Australian, we are struck with the similarities,
for all the Ceylon gencra, except Mastigometra, occur in Australia, and even
when the species are different, as is true in several genera, the similarities are
more striking than the differences. There can scarcely be any question thar
the two faunas have had a common onigin.

Tuming now to the sea stars, we hind 35 species in Mauritius as against 41
in Ceylon. Twenty genera occur in Ceylon and 23 in Mauritius; 16 are common
to the two. Comparing specics, we find but 15 in common, indicating that the
two faunas have long been completely isolated from each other. Comparison
of the sea stars of Mauritius with those of Australia revealed a dozen species
in common. In the case of Ceylon, we find 18, In other words, 33 per cent of
Mauritian sea stars are Australian, and 44 per cent of those in Ceylon.

In the case of the brittle stars, there are 38 species in Mauritius and 37 in
Ceylon. Of the 22 genera occurring in Ceylon, g have not been found in
Mauritius; of the 21 found in Mauririus, 8 have yet to be taken in Ceylon. As
for the species, we find only 15 of the Ceylon species at Mauritius, and of
course 14 of the Mauritius species at Ceylon. These differences in the faunas
of the two islands are interesting but are no doubt due in part to incomplete
collectng, Companson of the ophiurans of Mauritius with those of Australia

_ d 17 species in common. Ta the cage of :

jound i Mauritius, 9 have yet to be uken in itk
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AUNK

of Mauritian ophiurans ! A
5 per < ﬂrtﬁultnhmmdﬁpmﬁ.: That iy,
" case of the echini, there are i fe . .I-' H
ol enera o i oo, 3 g 8ol
ﬁhﬂ of the D.-.*,']un species at Hluﬁtiu-;_ atid of co m:,hﬂ?z m:
s st Celon. Though thse diftences may be e 1 s
collecting: this is less likely to be the case than with it W incomplete
less easily overlooked. Of the echini now known e ar, as echini
i Australia; of the Ceylonese echini, 25, That iﬁﬂww-:&m
- archins are Australian, and 6 per cent of theose i Mauritian

Turning ROW 10 the holothurians, we find no fewer thag Eicumi'l!?u‘- =1
from Ceylon as contrasted with only 28 from Maueitius, THI“‘I“ .
due in part to the fact that Robillard and de Larinl P Mﬂﬂmtuuhmw
the holothurians in their collecting and study of Mauritian echi gind
the 15 genera listed from Ceylon, only 8 have been reported ﬁ‘nmuhﬂn:ﬁm;--
3 generd, Prolus and Discucumaria, reported from Mauritis, are not >
recorded from Ceylon. So far as species are concerned, anly 10 of the lllﬁl-
Jisted from Ceylon are reported as yet from Mauritius, bot comparison with
Australia shows 26 species in common. Of Mauritian holathurians Hﬂ'}‘ﬂm
Australian. That is 1o say, 43 per cent of the Mauritian holothurians and
practically 50 per cent of those in Ceylon also oecur in Australia,

It scems evident, then, that the Ceylon echinoderm fauna is not less than
10 per cent more Australian than is that of Mauritius, & fact no daubt to be
explained in part by the location of Ceylon so much nearer to the island
continent (about a thousand miles). But the more probable reason is that
Ceylon is so much nearer than Mauritius to the East Indian islands, the hothed

of echinoderms, if not of all marine life.

are

The East Indian Area

The boundaries of this great and interesting tropical IEF{III-E are necessarily
antificial. For practical purposes in the present connection, it ml:ludﬂ the
sea and its islands between ga° and 155" Eu with ;ul:nmrr and trrr:;l,'l-!?"
wuthern and northern limits. Obviously the southern limit must :n:u::ﬂl;
with the northern limit arbitrarily fixed herein for the hmnihmuﬂg';t
(9° 30’ S.) as far as 145° E, where it drops to 12° 5. fﬂ:h;hf!lﬂt 10 .'af.hl-
eastern boundary then follows longitude 155° h*_““"““ E“: tm“'d:‘ﬁqm
pelago and the Solomon Islands to 57 Ny where it urns west to 139 .

north to 20° N.. on which parallel it runs We



i ECHINODERM FAUNA OF AUSTRALIA

o western boundary thus excludes

B bty i e e
© sass of Indo-China and the Malay Peningyl, ncludey
redly arbitrary and artificial, the area eng Thog,
. Obviously its boundaries have nothing ::m‘d iy
e aras ccupicd by the 1and vertebrateofth r
fauna of this interesting area is extremely rich, apq

" walkatross” collections and those made by ;hn.hh

gﬁﬂ'ﬂlﬂﬂﬁﬂ it is remarkably well koown, Mg e,
= es. in about 400 generd, are already recorded from l;::
et e e founh af al th echinoderms t prescnt kaowr o
STy WE fassil species, nearly all echini, recorded in lh;r::i:

*‘iﬁ‘“‘l : Wunhi are long since extinct. Comparison of this £
k .-.'_ M‘h | of the Australian region is most interesting and 1,1&'““&:1&.
el qfﬂﬂ East Indies are surpriiingly NUMErOUS, MOTe speciey h:‘
?#ﬂlll any of the ather classes, cxcept the ﬂ}‘.lhiI.Jrum, There :r:“i

. _-';. i of fossil forms, imperfectly known, but as these have no near relaion

the extinct Australian crinoids, it is not

 desirable to include them in this discussion. The Recent crinoids numbe
Of these genera, 35 occur in Australia, and the

7 Australian geners are endemic, all but 1 being confined 1 ke
rema g. -~ he Flindersian pravince. Of the 83 species of Recent Australizg

Peroman oF
] 33 a tndﬂﬂllf- The r.-_mﬂining 50 all occur in the East Indies and
4 i:: obviously members of that fauna, The single trapical endemic Australiag
_. gr.nﬂ.i. . is the curious Momlimetra of the Broome region, with 4 species apparently
differentiated in that area. Its nearest relatives, so far as we may guess a

them, occur in the northern East Indies. Clearly the relationship between the
‘East Indian crinoids 2nd those of Australia is very close. The facts justify the
conclusion that the Australian crinoid fauna 1s the southern extension of that
of the East Indues.

The East Indian Asteroidea iare NUMEToUs and diversihed tw a marked
degree, 231 specics grouped in 83 genera—nol quite 3 Species to @ genus, The
Australian Asteroidea form a group more nearly comparable with them in
size and diversity than was the case with the crinoids. In Australia, there are
18y species of sea stars in 73 generd, about 2.5 specics to @ gEnus. Apparently
this indicates more active speciation in the more southern group, associated
with its greater isolation. Of the 73 Australian genera, 3o are lacking from

#EII Indian list, and of these 18 are endemic; § of the latter are in the
Flindersian region and 2 are Peronian. Three generi are 50 widely dispersed
that they are found in the northern and western hemispheres a8 well as in

e i

e

e ———————

M:W

S doubt, therefore, that the Australian asernid

of that of the East Indies, which has 15 an e
ﬂdmuh of its isolation in a cooler or ]h‘“":: w'-l:;l

The brittle stars of the East Indies are a very h:hm eViroamens,
45 many 5F:cil.-j as the crinoids and sea stars ﬂlﬂ Sl iy
(10 genera, and the comparison with the h;;;m' . are g2 L
B rucive, though the latte contains only sbou haf a ey sl
There are 70 genera of Australian ophiurans; of these, half s many species
East Indian, and 13 are endemic, The r:m’:* g 3 :Whﬁhm
occurs in the West Indies, in ]ll:nm and in New : wm
is known as yel only from South Australia and &mﬂlﬂd, MM
porthwestern Atlantic {a perfectly inexplicable di 'Emhd# Iﬂ e
a West [ndian genus. A companson of the Australian and Ean w
shows that of the 233 Australian forms 133 are S - Spetiey
Indian. The remaiming 5 are 2 New Zealand species of TN ﬂ“ﬂ:
comr, an Ophiomaihix (known as vet only from the iu-l ﬁ“:‘
1slands), and Cryptopelts granuiifera from Mauntius. These last 3 will almost
surely prove 10 be East Indian h@_ Obviouwsly the relationship. of the
Australian ophiurans to T_hF Enst Indian fauna is 0 close that there cin be oo
doubt of their common ofigin or of the southern group's being derived from
the larger tropical onc.

The East Indian echini are a large and diversified group of 166 Recent
species, Tepresenting 85 genera. There 18 also 3 large group of extinet species
of 46 addiional genera. Fossil species of 13 of the Recent genera AT )
been found. Not all these fossil forms are from the East lndian area as defined
for the Recent species; mamny are from mainland areas outside the limis gven
shove. A comparison of these extne forms. howeve, brings out the interestiag
fact that 26 of the genera occur 10 Australia, 17 35 extinet, § 28 sill lving
genera. Lt is pr hable that when the extinct faunas of Australia and of the East
Indies are more fully known and proper consideration can be given w0 the
geological horizons, and their correlation o the two regions, the resemblance
between the two faunas will be striking, Meantime & comparison of the Recent

genera and species shaws that g of the East Indian genera ﬂd'ﬁ"i the wpecies
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e and that § §EREr and 69 species are endemic ther,

. W _hwgﬁiﬂ,ﬂm&:hndﬁh:[?ﬁﬁ: '
i L0 it b s s
3 | '#‘ﬂ.‘.mhﬁm”“"“‘.h‘“ not yet been collecred dmt.n the
i himus horridus has been discussed | thie Tht
48a). On the whale, the relation betweeq th Scting
eralian echini and those of the East Indics is about as clase as in the uutn? ;

w S0 che holothurians, we find a rich East Indian fatng of

i m .il'_ in some 40 ar more genera. No fossil holothurian remgin, Over
ﬂw’ﬂ" When we compare the East Indian and Australian ¢,
'rw ”ﬁ;mlhﬂu the latter has heen more critically studied and h':nu:"t
* bk Fﬂl in Fmppr:inn to the nu:_nbr.'r of species 1y mﬂ-!'td:mb;
S in the = area—about 4 species to a genus, whereas iy th};
Mﬂlﬂm Shoie are: S species to a genus. Moreover, thanks 1o the work of
#w- 7 genera of deep-water hnl_nthurmns are known from the Eag
Indies which have not yet been collected in AustrnhluT owing to the very small
\rount of dredging that has been done on the continental slope. Making gy
allowance for these facts, we find that the genera of East Indian and Australja,
o o e otherwise almost identical. The two small apodous geiers
Anapta and Labidoplax have not yet been found in Australia. Looked gt ig
reverse, it may be said that all Australian genera occur in the East Indies except
the small apodous genus Trochodota and perhaps some of the recent segregates
from the genera Cucumaria, Thyone, and Phyllophorus. Examination of the
lists of species found in the two areas reveals the following facts: Eighty-two
of the holothurians found in Australia are endemic. Of the remaining 76, 6
are East Indian, the other 9 being New Zealand or Pacific species. Of these
g, several are of dubious validity and uncertain relationships. There can be no
doubt, then, that the Australian holothurians are, like the other echinoderms,
almost certainly of East Indian origin.

The ,,

have

The Southwestern Pacific

Our knowledge of the echinoderm fauna of the southwestern Pacific i
fragmentary and incomplete. No thoroughgeing, adequate collecting ot
studying of the marine fauna of even the well known island groups has ever
been carried on. There is, however, some material in various museums which
has enabled us to gain a lirtle knowledge of the echinoderms of this interesting
l_ﬂl important region. Most of this material has come from Fiji, Samod, of
Tonga, About 150 species have been listed at various times in scattered

RELATIONSHIPS OF AUSTRALIAN
. from this southwestern Pacific 4y

| i I.fﬁ' md— o LT

i b the Ea - I in of Interes i oo
L fjst 0 comparison illn‘il'.'. 8t Indian and 0
M{;ﬂ!_:hﬂu'-' ;,,_dn.m.-.n crinmds are reparted from th':““ﬂliﬂ.n ﬁm gy
: Ef"uf I'tldﬂ'lll-ﬁl:ﬂ [I.I:I.lﬂ. m"ﬂﬂ.hr named h'r AH Western P

] f;piﬂ“ﬂ? 13 comatulids in the Tist, with several iﬂﬂj;hﬁ (1936), there

hﬂlﬂw EI}I‘:I fms. All the Eenerd and 10 of lhl: ¥
d all the rpec :
4] the genera 20 pecies, barring pessiy :
H;n Indian. Apparently the crinoids of the mupt;’: le “;:?15: differenices, ae
i area

¢ arallel to the Australian group from 4 cq -
Dﬂli 23 Species of sca stars have been reported :'::';Em Indian ¢ P

ey reprsct 17 8Ener. Only 13ofthe e a1 g
iy Ausiralia, but 16 of the genera and 18 of the specics are g
other specics are little-known sea stars whase status Rl w_ The
w be made clear. There seems to be litle dogbe o m:trihmnn are yet
uthwestern Pacific have diverged from the East Indian 5 ':Iﬁh of the
the Australian asteroids, but this divergence has led mﬁ' Iy e
hetween the faunas of the two regions, ious differences

Of brittle stars only gqo-odd species of 27 genera are Gl b
| snd Samod, and these are probably not more than half the ':;F;::h
] : e

Jhat area. Comparison with Australia shows only 6 :
pot known in that region. This indicates a m._:;h i:u;i mllldmlndnmw
the brittle stars of the southwestern Pacific and those of Australia thmm“. E:‘
in the sea-star population. But this difference is probably due at least in part
w0 a very incomplete knuwlcdg:. of the brivtle stars of the southwestern Pacific:
for 4 of the genera and 10 species are not East Indian, so far as we yet know,
and this is an abnormal proportion as compared with the other classes.
Only 32 species of echini are listed from the southwestern Pacific, but this s
5 much larger proportion of the actual echinoid population than we have
found among the sea stars or ophiurans, The 32 species represent 12 genera,
ane of which is the remarkable endemic Zenocentratus of Tonga, which in-
cludes 2 species. Aside from this case, 1 genus and 6 species do not sccur 1
Australia, but every genus and all but 2 species are East Indian. As Zemo-
i centratus is apparently a local speciahzation of Echinometra, it is obyious that
: the East Indian fauna is the source of the cchinoid fauna of the southwestern
- Pacihc.
| The holothurian fauna of the Fij-Tonga area 15 almost mmpi:f.d'r East
Indian, for of the 34 species so far listed, all but © occur in the East Indies.
That one is the deep-water synaptid Protankyra challengen, which was taken
in comparatively shallow water at Fiji but in the East Indies huh-btﬂ collected
only at great depths. The absence of 4 species of Holohuna, 35 well as of




mmﬂﬂiﬂhﬂlﬂ FALIMA OF hm“""‘-lﬂ.

‘ s st Australian fauna distinguishes it friyp,
Pro o in addition to the Fact that it includey Mtire “m:—'u Wettey,
not known in that area. ? huy
PR it of this survey of the echinoderm fauna of the
o 5ok Itﬂﬁr o it i’l ar present known, leaves lieele dﬂﬂl!lt t‘htl:?uﬂ‘w
- Pusifie ® 8 e Ease Indics and that any resemblance i . O
N e e quite secondary.

The New Zealind Area

il
.'\-

W (1921, 1924, 1925), our knowled _
R i;wﬂmif iﬁniﬂ: and reliable and Frﬂhil:ﬂ:r:::::l:]m
.I ~ faur Mtﬁiﬁe Kermadec Islands and the northwestery part of lhur tomy

- iy Wt'm af it with that of Australia is of particular 1:1&1“'&““
. __!wﬂ__#_;ﬁnnidl have been found in New Zealan, atd
i forms occurring on the west coast of the sou) islang i
e and the Three Kings Islands, They are closely relaped h_lil'ld
i ~abeco cnast of Australin and somewhat less closely 1 4 Soiith by
' enecips and to one fram Hawaii.

?ﬂlmm 30 species (and 1 variety) are recognized hy
' f which all but 4 are endemic. They represent 22 genera, of whig, ¢ e

mlﬂﬁ-ﬂ’“* distribution and 6 are Australian. The remainder are of i I'Jm:

EM“‘ are endemic. Ten of the genera are East Indian oF 4t Jeyy
23 - in that fauna, and a dozen are Australian in the g, R

ﬂﬁm be no doubt of the striking fact that the New Zealand sey gy hive
hm]uﬂtiﬂ common with those of Austrabia and even less with thoge ﬂtﬂw
East Indies.

More than 4o species of ophiurans occur in New Zealand, and of thes, il
but 4 or 5 are apparently endemic. Of the 22 genera, anly 1 is strietly endenm:
1 vecurs also on the coast of California, 1+ occurs in Australia and the Wey
Indies, 14 others occur in Austraha, and 18 occur in the East Indies. The
ﬂplﬂl.li‘lll fﬂl.‘r.ll-’l 1% thus somewhat maore n_'||r:-.|']1_.' allied to the East Indian than
to the Australian. There are apparently only 1+ or 2 ophiurans that sugges s
sauthern relationship,

The sea-urchin fauna of New Zealand s small, only 20 species bang repre
scnted, but these are distributed in 17 genera, One s based on o young 4
specimen it may well be ignored in the present connection, and anothe,

HWI#I. is too doubtfully a New Zealand urchin w be useful in this
."'.._' . m The remurkable habit of Halapnenstes of living wrapped i th
3 M# Ef*‘ﬂﬂlﬂ and C}'Imp.‘.mru {.u‘ui IHr.'-\tll-l'&' other ;l|jgur! would paturally
: Hﬂh wide distribution wherever uprocated algae were driven by windi

Y

S
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currents, As only 3 specimen,
gealand, and both are dead, bare & o Hotog =

LR : k
wil doul that this sea urchin mh'::dhrmh - Wy
: in

cannot properly be regarded ay member of ﬁ:h- Teslig
N, ey

8 species of 15 geners to be conside ) g
enlemic and the other § secur iy Atise

ot Japans and 1‘ i*; ““I ﬁfjfmldu Telanda, o them iyt g o
ocidarir, closely related to the '
Ogm y related 1o the Eaxt Indjay ;‘:Lu HW‘
world-wide in distribution. OF the remaining g, Wiy, :
in the East Indies also), and 1 is evidently 4 th W
of such a fauna are diffcult o determipg, How 1 . T .
Hﬁlﬂf‘i" Spatangrie, and Erﬁimj}.* I mﬂmh’“‘“.
The holothurian fauna of New Zeylang i hn‘. ol
Mortensen's list of 38 species and 3 variesiey iy oo fairly well i, i
sriking fearure is the almost complete g) HE'.M““ ::: ::::;
the very large number of Clucumarias, F mﬂ
i s ko n A, To s o e e 8 o
distinetly southern relationship. One kenus, T reckodai, ] “"ﬁ!
but not in the East Indies. The ather gener are, hywe ﬂ:,‘hm
the species, 6 occur in the Flindersian ¥ ﬂh"'ﬂr. Ea mm
rest are apparently endemic, but g are ol |"m_l n m‘ “

relationship,

This hasty summary of the echinoderm fiung of New Zeslind sevels
strikingly how different it is from that of Australia, and even more fram that
of the East Indies. Mortensen has very fully discussed (1gag) thils m
fauna and made the surprising suggestion thar the similarities between the
echinoderms of New Zealand and those of Australia indicae l.'hﬁ chmet
connection” between the two areas and are “easily expliined theeugh the
Continental drift theory of Wegener a:mrdm; o which New Zealand was
originally directly connected with Australia, forming the easern border of
the great Austraban continental block from which it was then separsted
lhmup;h Australia 'l"h'“H away trom i." The mhmm*m
taunas are too tew and trivial and the differences 106 nummerous and soking
o warrant any such conclusion. The absence from New Zealand of numersas
r.harm:ltmn.. Australian genern sich s f.hﬂﬂ-ﬂ.‘l. M M
Comprometra, Tooa, Stellaster, Anthendas, Pemorn, Usiophors, Mutrocons,
Dphiocrassota, Phyllacanthus, Salmacis, Temnoplewrns, Mierscpplas, A
Mypnewstes, Breyma, Urodemas, Actmopyge, and Taenmgyras, 0t 1o mentan
numerous East Indian genera common i Austraba, prechudes any e that

A

) ; 1



46 wpecies occur on the Australian coast. All the 4 species and 25 of
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o mm suggests a subantarctic or south tem
om A ¢ " Zealand and possibly Tasmania and southeascern ;”“m
epd g the origin of the New Zealand fauna js g, -
- g . ;-“'-_E"-" . 'u M mh ti be 'EHI.FI‘-“H’:] hl.'rf is thar s ﬂ:hl of
: | :.“H“.- . as regards the composition and gpi.
have very 5-'?,-, e suggestion that Lord Howe Island is 1o pe 4.0 e
- o 2 land rather than Australia is _Hmﬂi!:hf mntrndiqm
. 8 . mmﬁpm;ﬂﬁgmﬂﬂ[EcHUIindm s

. : : YPeriey
L N i.tt
m 3t genera but anly 4 specics occur in New Zealand, and 36 ge A

I'EEJI:I

mm in New Zealand also occur in Australia,

Tux Arpanest OmiciN oF Austratia’s Ecrinoveise Fap,

Having now mm:pud thf: ﬂ'llilrﬂdﬂ m f-'"f-“'!“ of each of th: adjoining e,
we are in & position to consider fairly the origin of Australia’s and the probabie
coutes it has followed in Rnding its present h:.'smes. Th-c MOSt. conspicg
fact that stands out as we look over the ;:r#r:_lmg I'.l.'l[.;.l.‘u- the predominanee
of tropical forms and influence. The Dampierian and Solanderian provipees
i lude more than 500 of the 787 species recorded from the continent, almgg
eworthirds indeed, and many of the Fl.ind.r.ri't.'m .'m.d Peronian species belong
w0 genera which are for the most part tropical. .lt has i.ill!'l:..ld'fr' been mentioned
(p. 431) that the greatest preponderance of tropical forms is to be noted in the

Torres Steait region, where the Dampienian and Solanderian provinces meet
In that region more than half the echinoderms are dehnitely tropical Form,
‘but as we pass westward taward Cape Londonderry and still farther to North.
west Cape, the percentage of endemic species increases, and the same change
occurs as we pass southward toward Cape Howe and Bass Strait. In the
Peronian province #2 per cent of the echinoderms are endemic, and in the
Flindersian province practically mne-tenths. It can scarcely be questioned, then,
that the echinoderm fauna of Australia has come from the north and apparently
from the East Indian region, particularly from its southeastern part, where
New Guinea overlaps Queensland, and from its extreme southern paint at
Timor and across the Sahul Banks. As was shown in my Torres Strait report
{19a1), the Queensland fauna is clearly derived from the depression of land
arcas east of New Guinea which led to the connection of the Coral Sea with
the western Pacific and the East Indian region. The Dampierian fauna, on the
other hand, came from farther west and was probably already well extended

| Mﬁm coast of the continent when the formation of Taorres Strait

. :“##M;Hmhh proportion af jpy uh:"'hm the

MM
5 mingling of the two faunas o & | FAlny, -
i gy O

B ble from the Dampieriag Mi‘h'
wi J stock. This explains alsy ‘l-rhgr::& 5 k‘ Wi‘:

corner of the contineny !.huw‘ high
It is the youngest and hence the mey gooe of endemie
b found in Australia. This Flindensian fyyg, 201 echinadegy
“ i

-.nl]‘l. the D;.mwt.‘rilﬂ. and on the B

iﬂd P'"t af the echinoderm stream thar ﬂl:lm:d du;"'huh “ﬁl‘mm
n

Comparison of the Australian fauna iy
Africa, Madagascar, and Eauritim gives prace;

o or close relationship, save for y .
wﬂ:ming which further discussion “ﬁﬂh:hj?nu:]i? ale
Wﬂ the echinoderm Eaunas of the Arabiag :lmll“#
Australian emphasize the connections through the Eagt
comparison of the latter with the Australian shows f
This similarity between the Australian and pej
Jimax in the East Indies and leaves little room

Indian fauna, and
very stiking relagi
ghboring fiunan reachey ity
. . _ . for doubt as 1o the origin of
the Australian fauna. Comparison with the sl imperfectly known faung i

a

the southwestern Pacihic indicates a less close 'ihl'lﬂm'l'l.ip chat T B i
una itself shows, but this is possibly due in ;
Eﬂ island faunas. : PR 10:00¢ pearer ignocamer.of

Coming now to New Zealand, we are struck by the conspRcious di
hetween its fauna and that of Australia, but equally striking are thtmq“hihmuﬁ:
shown, though they are much fewer. The fact that over 8 per cent of the
New Zealand species are endemic indicates a long-isolated fauna, Only about
a0 of the species are known to occur in Australia, and many of these are found
in the East Indies or even more widely distributed (Echinocardism cordatum,
Laganum depressum, Placophiothrix aristulas, e, but a few are local
(Aracosoma thendis, Heliocidans tuberculata, etc.). Among these species
common to New Zealand and Australia, a number call for special comment,
15 indicators of a possible relationship between the two faunas which deserves
careful consideration.

Among crinoids, we find the genus Cenahia with small closely allied species
in New Zealand, Tasmania, Lord Howe Island, the southern consts of
Australia, and South Africa. Among sea stars, Coscinasterias calamania has
the same distribution, with Mauritius as an additional locality. Thl much
smaller  Allostichaster polyplax occurs in New Zealand, Tl-ﬂfﬂlmir and
southern Australia, with an allied species in southern South Amenca, but the
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genus is not known in South Africa. The sea star P.:Huﬂ'.rr BT magy, i
in mtﬂr &':F.mtnf aff New Zealand, Australia, and South ”‘Eﬂ':a, i
the genus is widely distributed in deep water :fnd henee is of doubefy) ik
in determining former land connections. Nrr.l'f.m. characteristic of the Pl
sian coasts of Australia, has an endemic species in New Zealand by 5, i
known clsewhere. Of brittle stars, Ophromyxa australes is characterise of the

Flindersian region of Australia, but it (or very closely allied species) has 5
iie mngl: in the East Indian region, in Mauritius, South Africa, New Zealang

Fiji, Japan, and southern South America. The genus is an old one with -
species or more, TANgINg throughaut the tropics, down to depths of over 100
frms. Specific lines are not well drawn or easy to make out, but there can be
little question that the southern forms are very closely allied. The Australian
@phiactis resiliens is a Flindersian species which also occurs in New Zealan
and at Lord Howe Island. Allied species occur in many parts of the world,
Their secretive habits would facilitate transportation by artificial means, such

as floating scaweed or foul ship bottoms.
Among echini, we have two interesting cases showing possibilities a4 land-

connection indicators, one of which, that of Dermechinus horridus, has already
been discussed (see p. 480). It is difficult to account for its occurrence in South
African, Sourth American, and southeastern Australian seas except by some sary
of land connection. Its absence from New Zealand is interesting but Proves
nothing. The genus Prewdechinus has developed 4 specics in New Zealand
and 2 in southern Australia, a fact which is at least suggestive of former
shallow-water connection. Among the holothurians we find 4 cases of New
Zealand species occurring on the southern coasts of Australia: Stichopus
mollis, Mensamaria thomsom, Lipotrapeza dearmatus, and Chiridota figay,
With the possible exception of Stichopus maollis, none of these species is suf-
ficiently well known to make a firm basis for any argument about distribution:
As we review this summary of similarities between the echinoderms of New
Zealand and those of Australia and South Africa, we are forced to the con.
clusion that in most cases they can be accounted for by transportation on ship
bottoms or floating masses of seaweed or other flosam. Such forms as
FPulaster and Dermechinus can hardly have reached their present locations in
this way, and the assumption that a shore-line connection once existed between
the southern land masses is an easy explanation. But if such a connection ever
really existed, it is hard to see why there is not more evidence of it. Much
greater similarities ought to exist between the faunas of South America, South
Africa, Australia, and New Zealand than we have found. Only a desperate
desire to validate the Wegener hypothesis can find in the echinoderm fauna
ﬂf Australia any ﬂlldﬂll:t that it is at all tllj&.:i}f allied o that of South Alrica

(1 .
:hin.;derms- have come southward from t$$ htl.mu:g that the

T

45
the gastern cnfl of New CGuinea or AErOss the T niekjag area ! E]dhu::lh:?i
the South African fauna are due 1o the facy ﬂlntThmfu' Any ‘iltmhnll'l::
large part from the nottheast and henee triicey h;.dt IS fung g, =:un1|:1iﬁnl
sgurce as Australia’s. So, toa, the Smilarities heqy, 19 the same Eag lﬂtll-lz
Australian faunas are due to a common widrce iy mﬁm the New Zealang and

ssed around the southeastern end of New Eu'm::% Indiap Bt i
line following the western shore of that ey dawn u.,mm s
other following the castern shore 1o New Caledgniy {n; Queetslang gy, e
qothing) and New Zealand. Thay R - which we

Gondwana-land, may have existed in . remote pagc
ey

has played only a trivial part in the formay,
Australian echinoderm fauna, N oand ey, i

RELATIOMNSHIPS 0 "‘Utn-l\l[.m
Elnm I‘M_m-h

even of New Zealand. The cyidence -

i

i pott, Ausun He Clark wrore {1911e, p 132}, *THh
she north, fram the great Esst Indian Archipelagy™—, qa:u;“un:d;;: Auistra]
¥ 4unf

whudy.
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