ECHINOIDEA -'. T
e for the great percentage that are known ﬂﬂ?# L
" ies included in this report, 56, nearly 30 per m“
iﬂ;‘j of the 135 Recent forms occur as QW m Mﬁ
ﬂnphm"‘: further how unusually well represented echini are in the Austs
fauna, 4 fact to which attention was first called in the e ﬂ.ﬂhﬁ w
ion (H. L- Elarll:a:. 1916, p. 95). OFf some 1900 species of living an ool

, rather more than 200 occur in Australia, or abeiut 13 Ser easiss € Lo i
En::ﬁ, not including fossils, 190 are Australian, mﬁ“ﬁ# | %
" her morc than Goo Recent echini, 135, or 22 per cent, are to be found in the i

Australian region. Why this should be so is hard to determine ar e wat

. sine, but it 15 2 striking and interesting fact, Another notable noi C A
Eias nearly all the fossil crinoids, asteroids, and “Ph‘ﬂﬂﬁﬂimmkmlr 5 A
ozoic strata, the extinct echini are almost all Mesozoic and - il 22 .
large proportion belonging to genera still occurring in A WG
Of the Recent species, rather more than half occur in sh ﬁﬂiillm{ (e
or less), and most of these will be found, now and then ﬂt]ﬁ.ﬁ, m v el .
low-water mark. Most of the echini are inert and sedentary creatures, iﬁ_ﬁ‘ﬁ? 3."1 .*1
specics can mave with at least visible speed; Arachnoides was noted a;‘ i
25 moving an inch in 5 minutes or thereabouts, and Lovenia followed an out-

S 'i.-'l:-i
going spring tide at Broome at a very perceptible speed, at least a yard a minute. ..IJFE.
The littoral regular echini live either among or under coral fragments or rocks,

or on socalled “grassy” bottoms, and though they are seldom handsomely .
colored, many species, especially among the smaller ones, may show no little
beauty in both form and coloring. The clypeastroids and apu;mgmdsm:ﬁ
show any beauty of coloring, as they live for the most part buned mmﬁm
mud, to a greater or less extent.

The classification of the cchini is at present in a state of flux, and there is o
universally accepted arrangement. Everything depends on the basis chosen from
which to make a start, Jackson (1912), in his magnificent work “The Phylogeny
of the Echini,” taking the little Ordovician fossil from Russia, Bathriocidarts of
Eichwald, as his starting point, developed a logical, natural, and convenient
arrangement, which is consistent with both the geological history and the course -
of postlarval development of all known echini. Mortensen, on the other hand,
having become convinced that Bothriocidaris 15 not an echinoid and ;h;t,t'tl‘:
echini have developed from forms having the skeletal plates irregularly mnﬁfl

but ultimately pluriseriate, is working out a system of classification which is
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THE ECHINODERM FAUNA OF AUSTRALIA

55 of development, in his great monograph on the Echinoides, g
began in 1928, Convinced as I am that stages in deye
surest guide, and not being convinced that either geologica] o
Y hﬁm the adoption of Mortensen's classification, | believe
| w m to ug in this volume the classification which has been used
g on Australian echinoderms and in my “
Hm (1925). Ultimately the geological history of echin;
e al development of all the chief genera will be sufficiently wejp
hﬂh a natural classification universally accepted. Meanwhile there
) w in the sequence and arrangement of certain families and
s, but the nomenclature of genera and species will be little affected.
Hﬁﬁl to abandon the old and wrong generic name “Diademy”
adant m, most appropriate and needed name Centrechinus leads
| cﬂﬁlﬂﬂﬂ in a family and an ordinal name, but there seems to be pq
help fo - this at present.
w,ﬁw inability to adopt his classification and nomenclature, I must
1 re my admiration for Mortensen's great monograph and acknowledge
 to it and to him for the inestimable help they have given. The illustra-
Hﬂiﬁs and the keys and synonymies of the greatest value. Constant
.nces to them (as far as published) will be found in the following pages.
class Echinoidea is divided into 7 orders, of which, however, only 3 con-
5 NOW living; but 1 of the other 4 13 represented in Australia by a

m and species. The 4 Australian orders are casily recognized

L I;l.g. PF_ H
: Y |I1. ﬁl .!-
. 1'-: ..-El L 7-" ..-:I_:_

Key to tiE Onpers oF EcHINDIDEA

i r"'._""'_ i
.-‘, =
= :-#;;.Mimhdlm in more than 2 vertical series in cach arca;
extinet Perischoechinoida
M Plates of ﬂﬂl Inm:uhuh:rum in 2 \fﬂ't!.i::l Serics:
kit B, Periproct within oculogenital ring at or near apex of test:
T Ambulacral plates simple; perignathic girdle made up of
. apaphyses only: no pit in twp of each pyramid of lantern;
primary spines with cortical layer Cidaroida
Ambulacral plates compound (very rarely Hmpl:} perignathic

girdle with auricles and apophyses; pit in wp of ecach

pyramid of lantern; no cortical layer on primary spines Centrechinoda
H- Periproct outside oculogenital ring in posterior interambulacrum,
wsually near margin of test and often Lelow ambitus Exocycloda

Order *PERISCHOECHINOIDA

T ﬂ*'-' contains, according to Jackson's classification (1g12), 4 families, but
i is represented in Australia, so far as we yer know.

.MF' I::Jl::' that their true status is debatable. ﬁﬁ

.w' i

f ackson (1912), this family m
s m;_l!l: third includes more than 50 m}

ﬁ:\dﬂ species, undoubtedly, however, an

*ARCHAEOCIDARIS
849, Ann. Mag. Nat. Hist, ser. 3, vol. 3, p. ‘5-"5-

pe: {:Iﬂ..ﬂm grif Fltmgr 1828, P “?ﬂ

w [-| E‘IJ'IEI'II'-'»EE {1391} considered it thhh m“. "
hand represented 2 different species, he named but 1, ar

hld iuﬂm{ the differences are Tﬂ!l‘!l]l’ such as to “'I-&Ih | il
Hﬂ' n this 1 have no doubt Jackson is right, and accordingl

I:I!II I:I!I'IFI ;r:fc!l’ﬂhh: to Archacocidaris is included here l:lﬁ& ‘ﬁ' :'.1“_; S s

Etheridge- G
* Archacocidaris selwyni -
10415 T R
havocidaris (7) selwyni Etheridge, 18g2. Mem. Geol. S\nv..ﬁl’-.& ales, Palacontol.,
A s, pt. 2 B 67: pl. 15, figs. 1=3; pl. 22, fig. 1. "

Archaeocidaris selwyni Lambert and Thiéry, 1g10. Ess. nm;me
jackson, 1912. Phyl. ech., p. 447. .

This was a large sea urchin, having the test ﬁﬂg 11‘.5 m. in dian
Additional material s badly needed, as no spines are n.
Paleozoic echinoid from Australia, and has been found onl
series of the Permocarboniferous of New South Wales; h No
River, County St. Vincent, and again at a pnmt 5 ﬁh:{:“  of West
County Northumberland. The second specimen was m han t
owing to differences in the shape of the plates, Etheridge thoug

1 second species, but Jackson thinks the difference mmu‘;l]" ter

Order CIDAROIDA

This small but important order contains only a u;gi: f:;:ig t},: w ﬂ .
nized group, for the primary spmts are much larger . SR
E is but 1 to a plate. The species are commonly of moderate ﬂhﬁ;ﬁﬂﬂﬂ o £

of conspicuous appearance.

Family CIDARIDAE

This large and widely distributed family contains more thnnéﬂlh:ﬁ ﬁ : -:
living, and the extinct forms referred to it are legion. Many o sesious W
however, based on isolated primary spines, and their "'"hd’“; £ ek A
question. In Australia, g genera and 26 species are recorded; 3 m e
Recent species in Australian seas, and of the 26 species § are l.'.:l:lﬂﬂ_. iy o e S
only from Australia and from 54::lnt-,r material. The g genera are 10 0€ SHEIS
thus when Recent material 15 in hand:




hﬂlmwhhlhmnrm
gﬂu—:ﬂmm-mhulpﬂmrm are faring at
_fmmlrﬁtmnu]nnguthmk large

M‘?ﬂ!hﬂ or near tip, or with spotted collar; or
m md collar unspmmd some Iul:ﬁm'hﬁ.j
l.r: G-12 tumes as lnng as [h.i

K _mll.ury spines or small globiferous pedicel.

m spines with large thorns or ridges . Chondrociday;

ulacral arcas not conspicuously widened and ned d:m-:‘ly

hex :m miliaries and small pedicellariac; primary spines

diverse but not as in Chondrocidarss. Prionocidgp;
or less oblique, often separated by :Ievutmn,

%

. er con groove:
! Amt ;. 3 nat very wide, about one-third of interambulacra or
mﬂﬁn unhuhml and interambulacral areas without

.I ..
hﬂwlﬂﬂ.lm or arcas:
M

I,n’ globiferous pedicellariae without conspicuous, single
“end twoth:

F. Large globiferous pedicellariae with tips of valves turned
inward, with large terminal opening and no end
tooth:

Primaries short, usually about equal to test diameter,
rather stour, often very stout and even swollen;
arenlac little or not sunken; actinostome generally

larger than abactinal system A .. Encidaris
Primaries 1-3 times test diameter, more or less slender
and painted, sometimes prickly, or even thorny or

g v nd,gn:l arcolae more or less deeply sunken; ac
e _ tinostome generally smaller than abactinal system  Stylociduris
- FF. Large globiferous pedicellarise with straight valves and

small terminal opening = Stercocidary

DD. Ambulacra very wide, 35-55 per cent of mt:mmhu]:n:ra in
bath areas, more or less evident development of sunken,

bare pits, spaces, or lines alon rocidari
g sutures Gontocidariy
CC. No globiferous pedicellariae; primary spines long, -:tr.n;;hl usu.i]ily
ﬁﬂll:ﬂﬂﬂi. often thorny, more or less white and shining
(unless stained) . e Histocidaris

Obviously the above key is worthless for fossils, which often lack spines and
never have pedicellariae. Moreover, specific names have been given in

eentain cases 1o spines alone. As a result it 15 im
B s possible to make a key which will
7 cover both Recent and fossil forms. As regards the Australian Cidaridae, however,

ﬁtﬂlﬂm is solved by the invaluable report on “The Cainozoic Cidaridae of

pedice ‘wery rare or wanting ... .| P : S ' living specics of that genus oceur
n ﬁlh more or less numerous projecting thorns or M : il

W ;.as)h::wcllmd1"w"=mﬂhﬁfm

pedicellariac with conspicucus end woth | Cidris

m Chmmmdﬂudmm(m; .
_eralid hgﬂkﬂlth“ |&gﬂhﬂuﬂﬂrdw.
matter. Thmmmmum .....
it P o gtrata, {s not included 1 m
. i wﬂm’lhl be I:hﬂiﬂd o ﬂ‘ﬂ'},ﬁ

€ then, why his reference of hh:pmu

ﬂ!‘ﬂ :h;ﬁumnlmnﬂrm:mh
ﬁﬁ!lﬂ“"“: Srylocidaris, and 1:umhhl:g *ﬁ&
Whtmmtnlnn:wﬂmtmm 3

‘teardt 1835 Prodr. descr. anim., p. 67,

. Cidarites (Phyllacanthus) dubia Brands, 18

n (1928z) recognizes 6 species in thiy g
: Chapman and Cudmore (1934) add a si
_.ﬁm,;ukmwn only as a fossil. I‘“-w
usually broad and finely tuberculated interamb
and characteristically rigid. The long, stout
., a protection against attacks from fishes and .-.ﬁhas
use in very sluggish locomotion and in holding the -
mu;hand hollows of coral reefs and among rocks. Only a sir
is widespread in the Indo-Pacific region (mduﬂng nqijiﬁ‘
range east of Tonga, but extends northward to the W
‘F‘"‘“ (dubia) is known as yet only from the Bonin
species arc all peculiar to Australia and occur on all l.ihnf

Key o THE SpEcies ofF PHVLLACANTHUS

A. Coronal plates of adults (50-70 mm. hd.) 6 or 7 in each column:
B. Primary spines short, normally less than test diameter:
Interambulacral median areas very wide and closely covered with
small tubercles: eXtNEL. .. ...ciiuvieianessrrrannnns SR

Interambulacral median areas not wider than entire ambulacrum. . M
BB. Primary spines, as a rule, considerably longer than test diameter, -
rather slender, and usually tapering somewhat. .. ..o oor-ecisies W pe 'I.:'*"'.'t Rl
AA. Coronal plates 8-10: '
C. Oral primaries flaring at tip

CC, Oral primaries not faring:

Spinelets on apical system pointed; mar
tubercles more or less irregular .. ..

Spinelets on apical system broad and mldikﬂ; lllll'll“l lﬁ" it
bulacral tubercles VEry r:gulir. of uniform IHL o ane b

gmaluriunimh:hmi



THE ECHINODERM FAUNA OF AUSTRALIA
4 Cudmore, 1934 Mem. Nat. Mus. Victoria, no. 8, p. 131; pl. 1, figs. 3y,
ig. 13
" and spines of this big sea urchin are found in o
ey : .- % Australia, and southern Western Amun]i;_ I: x
b Vicioris, Tasmania, “and Lower Pliocene age. The notably wide and finely tyhe,
. ~W_ 4 do sl greas suggest that it is not a primitive member of ,]1-
e ;—'.".-',‘_:;ﬁ !Illillﬂl:ﬁ & whlt nearcr to the “’idﬁP"ﬂd species impﬁiﬂﬂl ﬂu:
:m-lh-‘i-.;lr_l-.'lﬂ ﬂﬂlﬂ ather Amhgﬂ ;Fﬂ:i:l of the genus, but in the hl!'uaﬂ.
ST s, i SO h“lim! e it is mkmghr su.gg‘l:ﬁli\"ﬂ of the Wﬂtl‘.‘.l'n ﬂumﬂh'm

A i i Phyllacanthus imperialis

: Cidarites impertales Lamarck, 1816, Anim. sans vert, vol, 3, p- 54-
; ' W Brandt, 1835. Prodr. descr. anim., p. 8.

' Mortensen, 1928a. Mon. Ech., vol. 1, p. 504; pl. 54, fig. 43 pl. 57, fig. 3; pl. 74, fig. 5,
pl. 88, Ags. 4-10.

The & the widespread species of the genus, ranging from Zanzibar and the
Red Sea on the west to the Ryukyu and Tonga islands on the east, It is fairly
:._ at the Murray Islands, but its favorite habitat (on the outer side of the

reef below low-water mark) is rather inaccessible, so that specimens are not easily

obtained save by a diver. It has been taken elsewhere in the Torres Strait region,
but is replaced west of that area by the following species. It reaches a large size,
i i epine length somewhat less, or the longest spines may be some-
what more. The general color is very dark purple with the primaries lighter and
often with a greenish tint; in many cases some or all of the primaries have one or
more light rings (yellowish or whitish) of considerable breadth near the tip, but
the number, width, and position of these show great diversity. Daderlein and
Mortensen have suggested varietal or “form” names for individuals showing or
lacking such color bands, but there seems to be neither constancy nor consistency
in the matter, and the material at hand does not warrant using special names.
Between Torres Strait and Moreton Bay, southern Queensland, there are no records
of Phyllacanthus, which would seem to indicate that the ranges of rmperialis and
parvispinus do not meet on the castern Australian coast—"important, if true.”

Phyllacanthus longispinus

Mortensen, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no. g, p. 4; pl. 1; pl. 3
pl. 3, fig. 33 pl. 5, fig. 15.
——— 1g28a. Mon. Ech., vel. 1, p. 517; pl. 63, Ags. 7, 8; pl. 74, Ag. o.

This 15 the species occurring on the northern coasts of Australia, its known range
being from Port Essington, on the Coburg Peninsula, to Cape Jaubert, northwestern
ﬁ“’ﬂ‘!i"* The largest specimen is go mm. h.d., with the longest spine scarcely
mjimﬁ the ‘dilmﬂlh The primary spines are so cbviously more slender and
fapenng th"“ in '-‘"’F‘dﬂﬁf that the two species need not be confused. Even the

specimens live in crevices in masses of coral (see H, L. Clark, 1938, p. 374)-

N
| 1 ANE

ANNOTATED M'w A
' HT ST

Il B

‘.I

Phyllacanthus ma i. " s -

lgl'i' Rec. W. Alﬂ"ﬂi‘“ M“I,? _ﬂ] 1. ; e i e Ly

Lk B ol 1, . 51, .61 g PP e

ies is known as yet only from the 2 specimens
=31 ﬁﬂu:“ !i[:ﬁ:cr trawling between anfunﬂ:nn&hﬂim |
| 120 fms. The larger was 92 mm. hd. and 72 mm. v.d,
in 17 " about 75 mm. long. The actinal primaries are consp

anﬂi i flaring tips. The general color of the test and its mingr
ot dbrown; young primaries and the collar of large ones,
decp - maries dark, with an evident purplish-red shade, but coven
ﬁﬂpﬂn with bryozoa, sponges, and other organisms. e

Phyllacanthus irregularis

. 1g28. Vidensk. Medd., vol. 85, p. 74 e
Mﬂm:;:gﬂ_ Mon. Ech., vol. 1, p. 520; pl. 58; pl. 59; pl. o3 pl. 61, fig. 1.
1 1. Clark, 1938. Mem. Mus. Comp. Zodl,, vol. 55, p. 372. |

This is the largest and apparently the mast variable (or diversified) specie of
the genus, and the name chosen by Mortensen is doubly appropriae. Fully grown
specimens are 110 M. h.d., 70-73 mm. v.d, and have primaries 50~70 mm. long.
The usual color is a dark purplish brown, but the primaries are generally |

Jifferent tint, somevimes lighter, sometimes darker. A young w&
Perth Muscum is yellowish brown orally, becoming purplish brown apically rh
shoral primaries are dull purple with a narrow encircling band near the middl
and the neck, light; the collar is dull brown, e
' The range of irreguiaris is from Fremantle and Rottnest Island, Western A strali
10 Port Willunga, South Australia, along the southwestern and southern coasts of
he continent. There is much individual diversity, particularly in the length and
form of the primary spines, but the acute or acuminate miliaries are erally
diagnostic. Cotton and Godfrey (1942, p. 216; pl. 12) have recognized the South
Australian form as a subspecies of irregularss o which they have given the name
himberi. This may be desirable if the slight distinguishing features prove to be
constant.

Phyllacanthus parvispinus

Tenison-Woods, 1879, Proc. Linn. Soc. N. 8. Wales, vol. 4, p. 286; pl. 14 (the feminine
form parvispina was the onginal spelling].
Mortensen, 19284, Mon. Ech., vol. 1, p. 513; pl. 63, figs. 1=3 pl. fig, Ag. 3.

The question of distinguishing the Port Jackson Phyllacanthus from im perialis
% dthﬂtﬂhl:, but in view of the wide gap :I]:ﬂrlg the Qu:cns'land COast ‘ln"hll‘.?'l Hpiﬂtﬂv
the known ranges of the two forms, it is reasonable to follow Mur:cenmn . !‘ﬂi i
treat them as distinet species. It will not be surprising, however, if larger series of
specimens prove their intergradation. -

The Pf}rf Jackson form if best known from the coast of New South WHI]!H: r:n::
the region north of Cape Howe, but it is said to eccur in Tasmania and at Moreta

Bay in southern Queensland. The record from the Rﬂﬂﬂadl.‘EE ls]:ndS_ii accepted
by Mortensen, but that from Lord Howe Island he properly rejects. It 15 now Very

19




| MW FAUNA OF AUSTRALIA
RN w cidarid from Lord Howe s Prionocidari ausiralic and py

e w porvispinus and srregularis of southwestern
I mm and q'.l.'lﬂ constant, The mul.heumm !Pﬁ:lﬂ! ‘:.:.“uﬂl:t

as irregularis, 92 mm. being the maximum diamerer
#;lﬁ ﬁﬂ munt and rﬁtlihlt differences in Eﬂ]l‘.ll,'_, El?m b’

CHONDROCIDARIS
‘.m ‘Bull. Mus, Comp. Zodl., val. 1, no. 2, p. 18

3 Wﬂm gigantea A. Agassiz, 1863, p. 18.
rare, and widespread genus known today from Mauritius, Sy
Hd&' and Hawaii, but nnl}r a dozen spﬂ:lm:ﬂs of ﬂ-?;n;
to be found in all the museums of the world. In varioyg
E ] Java) splﬂl.'-i of fossil cidarids have been found that

’I!lﬂl\‘-l uf Eﬂﬂﬂﬂdﬂfﬂ gigantea more or less. Similar spines, associated
J'm reference to this genus, have been found in Australia.

£3238

-‘_.. il

L, -. ..'- :.: -;'.r“;--‘f i i Ty BV

L

#Chondrocidaris clarkii

i 11 1- i, ﬁmm 193¢. Mem. Nat, Mus. Victoria, no. 8, p. 1413 pl. 13, figs. 15-17;
1-* ! Dﬁ 15, Eﬂ- 3r.

i Hq. ! r ﬁgumig were really associated in life with the smaller of the types,
e T _wmgu r placing the species in Chondrocidaris, for the ndgn:s and
sl b ns on them are indeed similar to those shown in the type species of that

" penus, and the broad, closely tuberculated interambulacra confirm the association,
R A ~material has been obtained in the Murray River 'unll:r in Victoria, more
_-f-_ 'I'_’._'; particularly from the cliffs at Morgan and at Overland Corner, in Upper Oligocene
A ‘to Mio ane strata. The larger test (from below Overland Corner) was 62 mm. hd,
, 3 mm. 'H'.J the one from Morgan was only 36 mm. h.d. The Recent sp:::i:t
of Che i+ are not much larger than this (50~85 mm. h.d.), but the spines
‘ﬁt so much stouter as to raise the question of the actual r:latmnsh:p nf the
.ﬁ.ﬂllﬁfnn and the Indo-Pacific forms. Untl much more material is available,
m the matter may rest as it is.,

PRIONOCIDARIS
A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 18,

w Cidarites pisnillaris Lamarck, 1816, vol, 3, p. 55.

‘ﬂQm was soon disavowed by its founder, but was revived by Mortensen
l:.'l'yﬁpﬂ, and in the light of our present-day knowledge seems a relatively natural
group. It is made up of half a dozen species ranging throughout the Indo-Pacihe
--.. hm Em Africa to Hawaii. The species of which many specimens are
o noy n show great diversity in the character of the primary spines but remarkable

constancy in some detail of color, which serves to define the species. They are al

_m and shallow-water habitat. In the Australian region we find 5

of w n
gpecies ! ter of the pnmirrlmnulhlthm ""

ANNOTATED LIST: w
hich is now extinct and mhﬁ.

5, Spinelets and projections on primary spines not
sometimes wanting: Wﬁ
:‘.’:ulllr of pnmanu mare or less canspicuously
B M ases anly a few spots present, » ony mﬁﬂhﬁ
gpots on collar white
Spots on collar purple, wu’lﬁ:, or crimson.
Callar of primaries not ﬂ:ﬁtﬁd
Coronal plates large and few, 7 in a m
primary spines long and thorny; extinet H '“*" H%
Coronal plates more numerous, =11 in i
h.d.; primary spines short and l'hﬂm'r or lot L
slender, with spinelets or thorns at base or .:%m bl
aut or often wholly wmnng D
AA, Spinelets and projections an primary Ipinn uungd n M* n%

spicuous whorls A _”JI:;, o2 DY

A l .. ' "
ThE, &
Prionocidaris australis ';“
Phyllacanthus australis Ramsay, 1885, Car Ech, ﬁm% ol
1. ; .f‘
nocidaris awstralis H. L. Clark, 1916, “Endeavour” rept,, '
Pr:{nnﬂﬂm’ 15::&: Maon. Ech vol. I, p. 4|-Eﬁp P‘!'F:P!r-ﬂ,éﬁ“*! i..

This fine species is characteristic of the southeastern coasts
Fraser Island, Queensland, to Bass Strait. It also mq
only cidaroid as yet known occurring there. It ranges up to 7o

‘ spines show considerable diversity in relative lcngﬂ:‘r
less rhm the test diameter to more than twice that. It is a strikie

as is shown in Mortensen’s splendid pl;m: s2. There is considera
in color, hut the secondary and abactinal ipmr.s are mmmnulrfd, "
life. The white spotting of the collar of the primaries is noticeable. The
the primaries themselves is deecp brown, becoming more and more | or
completely obscured with the development of the coating of m
hairs and of the barnacles, bryozoa, sponges, and other zoological specimens
tend to settle upon them.

""""" = d A o

-r---H.‘rj'_iﬂ_' T
l|_l

"|'|| l'
l||r-|-- ',q ri ) "‘I
' "

Prionocidaris baculosa

Cidurites bacwlosa Lamarck, 1816, Anim. sans vert, vol. 3, p- §5-
Prionocidaris baculosa Mortensen, 1gog. Ech. Deutsch. Sudpolar-Exped,, p. 50

The remarkable diversity shown in the Il:ngth form, and character of the TR e
spines by this common and widespread species of the Indan Ocean ﬂi!ﬂl‘- i
has been the source of much confusion, which has, however, hﬁﬂ 'H.F""
h? Mortensen (Ig:Ed] The cml:pI ]usnﬁmnnﬁ for m “m
Australian fauna is the occurrence of an extreme Variety in the _.qu.
Western Australia, south of 28° 5. This varety th e
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NS fly or quite smooth (that is, without thorns ar e
#h A $fi£hﬂlﬂﬂ secondaries with a brown mtdin:: :F',ndeﬁi

prims but less extreme form was recognized by Lamarck as a distinet species, 'i nd
ﬁm atial synonymy is as follows:

. o 3 . I..‘I:ﬂ!-'ll':'kv I.s.l'ﬁ; ."4.11!1“. sans wvert., val. 3 P- §%.
ww g amnsilifera H. L. Clark, 1923a. Jour. Linn. Soc. (Eﬂﬁl.]

' 1I"I:II, is.

lsea 128a 8 for full
Jorter . Maon. Ech., vol. 1, p. 443 (pp. 437438 for full synonymy); pls,
Mortemen, B woia var, lacvis H. L. Clark, 1038 Mem. Mus. Gomp. Zogi, ol g

p. 371 pl 26, fig. 1.

Ol 3 authentically Australian specimens of this handsome sea urchin sec
hﬂﬂ, : .:mj hoth .:r: in the Muscum of Comparative Zodlogy, The |:lr;g:':: ;:
mi:.d, collected near Garden Island, Fremantle, Western Australia, in A
#mﬁ to the Museum by E. W. Hennett, As most of the primaries had
unspotted collars, this specimen was identified as Prmm:-.:?:dnﬂ: .‘.'mr_pma.rﬂ. but owing
10 its striking peculiarities, it was named as a new variety, laevis, Recently, com.
;Iﬁﬂﬂ with the specimen, 49 mm. h.d., taken by Dakin at the Abrolhas Islands,
identified (H. L. Clark, 19234, p- 248) as P. baculosa var. annulifera, has brought
‘out the fact that the two are identical. The name laevis had therefore better |y
nt, but should further collecting on the coast of Westery

demonstrate that all the baculosa of that area have the primary spines
as smooth as in these specimens, those of the lower mid-zone conspicuously expanded
at the tip, the general coloration as light, and the collars sparsely (or not ar all)
spotted with crimson, there would be adequate ground for maintaining the varietal

ey

*Prionocidaris scoparia

Ch and Cudmore, 193¢. Mem. Nat. Mus. Victoria, no. 8, p. 134; pl. 13, figs. 10, 113

pl. 15, figs. 26-30.

This interesting species has been found at several localitics in Victoria and South
Australia in strata from the Upper Oligocene to the Miocene. The well preserved
specimen figured is 75 mm. h.d. and 64 mm. v.d. The primary spines are more
or less cylindrical and thorny. They apparently may exceed the test diameter.

Prionocidaris bispinosa
Cidarttes bispmosa Lamarck, 1816, Anim. sans vert, vol. 3, p. 57-

Prionocidaric bispinosa Déderlein, 1g11a.  Abhandl, Senckenb. Naturforsch. Gesellsch,

val, 34, p. 240,
Mortensen, 1928%. Mon. Ech., vol. 1, p. 468; pl. 44, fig. 2; pl. 47, fig. 1; pl. 53, hgs. 1=3.

This fine sea urchin is very common on the northwestern coast of Australia,
all'li.tlﬂltl? in the vicinity of Broome. Mortensen considers its “centre of distnibu-
ton” to be in the “Java-Philippine and Moluccan seas,” but it ranges as far west
as Ceylon and as far south as Port Denison, Queensland. Tt was taken by the
"Cl!ﬂ]l_:ngﬂ" in Torres Strait, but A. Agassiz listed the specimens as Phyllacanthus
annulifera. Along the northern coast of Australia it is found as far to the southwest
as Shark Bay and even the Abrolhos Islands. It reaches a considerable size (78 mm.

hd) l:i qnd to a lesser degree in : .

ANNOTATED LIST: ECHINOIEA
shows an astonishing  diversity in Be T -

priman d certainly be casen’s ad
. 468—475) should certainly be consulted, He sy
Ef 9;?_::; I:,,:.:ur on the Australian coast. Briefly, they IHT - Mam
samsayi ]::Ii:'..n!-:rli:iti_+ fmm1 Queensland, has the ori gy \
I :ﬁl;' ilr_ndfr' not lﬂp‘tlr!“ﬂq E":;: Tj!mbméhml? near the _i! *iﬂﬂ. e t -,-.'
2 hinensis Daderlein, e ina Sea, but
3 E:; “;nf Australia as far south as the Abrolhos mufﬁ““ he eonst of
S g, without thorns or with a few long thorns near the tip, primaries long and
}$51' gruand Dﬁdﬂ'}ll':in. [m[1n the Aru lslands and from _ - s R
3 ﬁustr..ﬂia, as very long Fﬁmariu {up to 7 tim . 'H'”“-.'-'--_:... 5
:v?::nﬂp may be expanded into a small erown, % el with few or no
ur elegans Mortensen, from northwestern Australia, has Sy A .
ﬂu'r::ls hd.) and white sccondaries with a sharply limited red hrown e e il
Var. nigro-bruninea Mortensen, from Cape Jaubert and Shark o e B
5 gpines (2t Jeast those surrounding the primaries) very dark, ot .
.nd the primaries “more or less dark violet,” about equal iﬂ'ﬂrhthm-ihtl“.-" e R
similar gpecimcns Decur also on the Quecnsland coust. T MIMewhat

o - 1!.;-2:' [
1ons 5'.

rd
L 4 LA

Though these varieties are interesting as showing the el ﬁ
within a single species, they are, as Mortensen says, “of “r;mi Hihﬁhn#l e,
is, they do not secm 10 be correlated with any parti geographi !_'J:H >
factors and presumably they do not “breed true” As stated above 'EF*
varicty laeves named by me in 1938 is better regarded as an extreme variant of
haculosa var. annulifera. goics ¥

Prionocidaris verticillata

LA

"
L

Cidarites verticillata Lamarck, 1816, Anim, sans vert, vol. 3, p. 56, - Ch
Prionocidaris verticillata Doderlein, 19114, Abhandl. Senckenb, Maturforsch, M'ﬂ:
vol. 34, p. 242. =t Vi
Plococidaris werticillata Mortensen, 190G, Ech. Deutsch. Stdpolar-Exped., pp. ﬁ::ﬁr- e
i | - f |_.-
— 1928z, Mon. Ech, vol. 1, p. 428; pl. s1, figs. 3-7. 2w
¥

Mortensen (1284, p. 433) says this sea urchin is “distributed all over the Indo- ENES
Pacific region from Zanzibar . . . [to0] Samoa (also recorded from Hawaii) and
from Japan . . . to the Australian East coast (exact localities unknown)." The
Hawaiian record is dubious, and the Australian report was supported only by
A. Agassiz's brief statement (1881, p. 40) that the “Challenger” took verticillata
at her station 186 in Torres Strait. No specimen of the "Challenger™ s collecting
was in the British Museum in 1924. The Barrier Reef Expedition, however, took a
fine specimen on the Low Isles reef in 1929 (H. L. Clark, 1932, p. arr). The
species is small, with 30—40 mm. as the maximum horizontal diameter. The color
is generally definitely green, but this shade may be obscured by gray or brown, and
in some specimens at least there are indications of red and yellow sh.ulﬂ- In spite
of its wide distribution, specimens are not common, and good serics will P!'ﬂ]ﬂu?
reveal considerable diversity in color. At present, verticillata must bﬂ.mﬂﬂ_ﬂﬂﬂi
one of the rarest of Australian echini. J

As | pointed out in 1932, the name Plococidaris, in the use _ﬂf which Martensen
persists, is untenable, as it is 4 pure synonym of P"-ﬂﬂﬂ"idﬂ"_" Th"" author of a
genus has no more right to change the type species after publication than has any
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.'-' . mﬂm The name Plococidaris is also superfluous, as verticillara is merely 5

A ALy

it with an unusually constant type of primary spines, The other
wed characters are too trivial and too much dependent on size, gpn
el SE he ‘oen to warmant giving them generic Wl:ight. i

CIDARIS

Leske, 1778, Add. ad Klein, pp. xvii, 61.

Genorype: Cidaris papillata Leske, 1778, p. xvii = Echinus cidaris Linng,
Gﬂfﬁ {(as limited in 1761, p. 513). G

n.il _ y ol ful whether []1“ gl‘.'l'l'ﬂ:-h as l:'_lll'p].ﬂtl:l E)}‘ the R:c:nr, ;lx,:iul
I'Hﬂf fapiet mi.:l Australia, but the species assigned to it I:!}r Glauert may for the
Ty hercin. Possibly further and better material may warrang giving
#ﬂ lﬂﬂﬂ. el -« status, but, as stated above (p. 281), until such material js
.,_. hi hﬂﬂl m‘g continue to use the inclusive name Cidaris.

#Cidaris comptoni
Glauert, 1923, Jour. Roy. Soc. W. Australia, vol. g, pt. 1, pp. 48-52; pl. 3.

L e is incomplete, but was apparently about 35 mm. h.d. and 29
ﬁ' fﬁﬂmﬂﬂhk“ﬁf areas, th: COAaArse tub:rcula!‘inn. ﬂ‘: :1:'"'3.:1:&. narrow
ik and the depressed, zigzag, narrow areas between the columps

of interambulacral tubercles are distinctive features. This specimen was found in
ﬁMﬂf a2 Giﬂgiﬂ h:d!‘ Western Australia. J"!.p]:lnal'l:ntl}' no EPi.IIE'I Wwere
e ch iated with it, but numerous spines, “quite in accord with those of
the genus Cidaris,” have been found in the same Cretaceous beds, and some at least
e by nt the same specics as the test. Obviously maore material

EUCIDARIS
Pomel, 1883, Class. méth. éch., p. 109

Genotype: Cidarites metularsa Lamarck, 1816, vol. 3, p. 56.

‘This is an interesting little genus, widespread in the tropics but barely entering
the Australian region. The number of species included depends on the degree of
differentiation which is allowed in those recognized. Mortensen (1g28a) accepts
4 and a variety which he considers may well be accepted as a fifth. In my judgment,
this is a rather extreme grouping and makes too little allowance for the normal
diversity within a species. There are 3 well marked forms occurring in well

areas, 1 in the Atlantic, 1 in the eastern tropical Pacific, and 1 in the
vast Indo-Pacific area. The last is said to occur in Australia, Typical examples of
a fourth species occurring at St. Helena and Ascension in the southeastern Atlantic
are very striking and seem to justify recognition of elavata Mortensen.

Eucidaris metularia
Cidarites metularia Lamarck, 1816, Anim. sans ver }
i # Lar 3 . : t, vol. 3, p. sb.
Eucidaris metularia Diderlein, 1887, Japan, Sceigel, p. 42.
Mortensen, 1ga8a. Mon. Ech,, vol. 1, p. 386; pl. 41, figs. 1-8.

af lh:nuw';l“‘:: the shoals of northern Australia, The

ANNGTATED LIST: BcHmiomgs
d usually pretty cidarid has a ﬂﬁ' 1N .ﬁ.f,‘l'ﬁ_-'-: ',...
"ﬂli' lml-“ .anW“-ii an the east, north 1o Imﬁw Tr‘ A k.

sctonl sedii
and lian coast scems (o be Open (o question. 1 have seen 5o Austrl
A the British Museum, and t only specimens ﬂﬂlﬂ

gave 19 s and Flinders banks off the northwestern coas, 3

e il;um E:‘;Einn' and Bardwell did not find any farther ..:; i
poomit - lands. E.P::iml:ni more than 30 mm. hd, aTe nio m *i'-;

chanlE‘]? ﬂir.'s do not often exceed the test diameter, ML L

hr;fﬂ" Frusuaﬂ}' red and white (often a brighe, light red) “ﬁﬁ W

;ndr:::whh growth, the red becomes more and more mm TN

ﬁE'h[ g.l'lld“ more gray, ]hl:“ﬂ"-l-’i!h. or dl.'ili]{h so that Ihﬂllduhﬂ.,m - '...'
pretty &

s the young: ~ T
STYLOCIDARIS {

1gog. Ech. Deutsch, Stdpolar-Exped., p. 52

Genotype: Cidaris affinis Philippi, 1845, p. 351,

.. larpe and widely distri!:-ut:& genus is represented in Australia by but 2 :
T%:: qui unlike each other in appearance and in the rﬁmﬂwm 7 e
ipeel be easily distinguished thus: RN

may _
Collar of primaries with red spats e e S
Collar of pﬂmariﬂ unspotted . . . i Tl RIS F s b [ s [0 1777

Stylocidaris bracteata

Tarn cidaris bracteata A. Agassiz, 1879. Proc. Amer. Acad., vol. 14, p. lﬂ-
Sylocidaris (1) bracteata Mortensen, 1909. Ech. Deutsch. Sidpolar-Exped, p. 52. P
— — 1928a. Mon. Ech., vol. 1, p. 350 pl. 30, figs. 1-6. Ao R

i, - ".f_

This is @ handsome East Indian sea urchin which was taken by the W,, « LN
between Fremantle and Geraldron, Western Australia, in I*m‘:t?'!}i hh—iﬁi# f ;_. i
Two specimens, each 35 mm. h.d., were obtained. The primaries are dlﬂutjpm o]

long, somewhat flattened near the base, where they are 4 mm. wide, mgm i _1"1
dentate ridges, and longitudinal series of red-brown upnu,-upm:]ll}' an the ﬂh& o
No other Australian specimens are as yet known, but more extensive ing off :
northwestern  Australia in moderately deep water will probably show that the =y

range is continuous from Amboina to Geraldron.

Stylocidaris conferta

Cidaris conferta H. L. Clark, 1916. “Endeavour” rept, p. 1005 k3

.ﬁ}lfnff:fur:'r rﬂi'il,lll:'rfuf Mortensen, l_l'lllﬂﬂn Mon. Ech., vol. 1, p- 3513 FI' 37 ﬁﬂ‘" =1
Known as yet only from rather deep water (80-260 fns.) of i It was

corner of Australia, this well marked species would seem to be :n:]n?ﬂw

taken twice by the “Endeavour” and twice by it U‘.F'E‘:;L It reaches 45

EIEJEH) reports other SFECiﬂ'l'Em from off Port [ackmn i[[ 250 i

mm, h.d., with the primary spines 6o—70 mm. lulng. The

diversity of color, ranging from white to yellowish brown or




"r.'- e notable for the fact that it has an exceptional pegloe:

. —Hif-_qtc- -’ '.--*. h’ﬂnﬂ! extinet, as well as more than a dozen .m
s e *IIEIEI;'I' ctics occurring in Recent seas. The earliest species are foung j,
-:r.l. I#mm The Recent species are nearly all found jg the

I 2B e more in its western half. None has yet been foung £
. T Im& &‘ Hlnwi'ng l]x‘:i:’ lm‘ l-l.'ﬂ-'lg hm kl]ﬂ“?ﬂ h"um Tﬂfﬁlﬂ
povts o Victoria and South Ausizals

A -_ #Stercocidaris australiae

- s ﬂﬁ Duncan, la:ﬂ* Qﬂﬂl }MI’- Geol. Soc. London, vol. 33, P 45 FL 3,

L. E" ridaris) australioe Tate, 1808. Jour. Roy, Soc. N. §. Wales, vol, 31, p. ur
it australioe Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no, 8,
o 1z pl. s ple 2, figs. 13, 5766; pl. 15, figs. 320, 34-36¢.

L rial of this interesting species, apparently a typical Stereocidaris,

,_ ﬁ% ;MH several points in Victoria and South Australia, ranging from
oty P e 1 apparently nearl
P ot : to Miocene. Large specumens were apparently ¥ 40 mm. h.d.
i-i- h“&. ‘the height was definitely more than half as much. The primary spines

e were nearly or quite twice the test diameter. Chapman and Cudmore have given
mﬁd’!ﬂa&nﬂ,hﬂt their figure 4, plate 12, is not the test of a
T It is much more like Styloczdarss and probably represents an un.
described species of that or a related genus. It also seems improbable that all the
RN ﬂmﬁ assign to this specics are really referable to Stereocidaris. 1 am
articularly skeptical about those shown in figure 36 of plate 15.

H

E‘i

GONIOCIDARIS
.ﬁpﬂh and Desor, 1Hg6. Ann. sci. nat, Zool, ser. 3, vol. 6, p. 337.

Genotype: Cidarites tubaria Lamarck, 1816, vol. 3, p. 57.

Few genera among echini have caused so much discussion among students of
the group as has this East Indian penus of Cidaridae. It ranges from Japan to New
Zealand and Tasmania, but half of the 14 Recent species recognized by Mortensen
(1928a) are known only from the East Indies. Of the species here included as
Australian, 4 are known only from fossil remains, and their relation to the 2 Recent
species is still in need of critical study, especially since one of these two is the type
of thl: genus and shows great diversity in both test and spines. A single Recent
< i known from New Zealand, and Mortensen has seen a badly damaged sea
urchin from South Africa which is apparently a Goniocrdaris, The Australian forms

mi tinguished as follows, but the lines are hazy and require further
A

R el

——__ - =
e —

| fﬂ#ﬁw disk on primary spines; secondary spines o

| PR ORF | gl

-‘ il SR

il
w -

ar lﬂ-! gﬂ“‘l ﬁ:li . .“.ﬁﬁz:”‘“‘h "'--"'.H___ °f '_.I_ +
: s mim. i i'[f “._ o ,- AR -
wﬁ“ﬁﬂﬁ“* or horizontal or both, und offen pi
plates; spines very diversified, usuully criaps
less thorny: . % i
¢. Poriferous arcas sunken, and “longitudingl ridge o
.T.I.'II.I.'E'i“I-I“ to them very ,:",‘::":'q d rcles.
very thorny, “often terminating in m‘_ P L
i e SRR et e 2 piy g
CC. Not as above:
A conspicuous broad, vertical bare rea in btk .bore
and interambulacra . hhﬁ nbulacra
L ‘:-'.-:.'.""1

B

™o bare vertical areas, narrow mﬁ :
ladderlike columns ., s often

BRI e

BB. Smaller, not over 30 mm, had.; primary spines less stook: e H“
D. No bare areas on test, though median interan .E-ml re

are sunken; extinet ... ... .., b T A e
i el o, £ AR T y i

DD. Narrow, sunken median wmﬂmﬁhm oo o

= " i

and interambulacra:
Bare areas of interambulacra mare or less 5 f Ll
Bare areas of interambulacra not ladderlike: e ”.““.r’ s
AA. Basal disk on primary spines more or less &ﬂﬂnpcﬂ'. (at hlﬁinmﬁﬁ; 1- nk
spines); secondary spines flattened: more or leoe res o g Ll
half of test. R e e

A I
ry WS

*Coniocidutis o renseni

Chapman and Cudmore, 1934, Mem. Nat. Mus. Victoria, no. 8, p. Hﬂiﬂ-!‘i P ; *

This species, obviously close to the common living species fubarig, is based on
test fragments and spines from the Lower Pliocene rocks of Aldinga, South Australi
For stratigraphical purposes, it may be well t accept the species, but sufficient well
preserved material would probably show that the specific characters are haedly

sufficient to warrant separation from twbaria.

Goniocidaris tubaria
Cidarites tubaria Lamarck, 1816, Anim. sans vert, vol. 3, p. 57. 4
Gomiocidaris tubaria Liitken, 1964. Vidensk. Medd. (1863}, p. 137. :

McCoy, 1885, Prodr. zool. Victoria, dec. 10, p. 33; pl. 100 (colored).
Mortensen, 19282, Mon. Ech., vol. 1, p. 156; pl. 12, figs. 1=7.

This, the largest species of the genus, is a common urchin shalluﬁ-'.mm Iinu;
the coasts of New South Wales, Victoria, South ﬁustrilia*d:ndb'rafm.:m:.m Its range
extends to southwestern Australia, even north of Fremantle, but it 18 commee:
along that coast, and specimens in the British Museum labeled from nﬂﬂhm
Australia” do not justify the conclusion that it occurs north of Gﬁralﬂtm. s Iw
f'!ﬂﬂ'] record of 2 specimens from "Cape Iaubcrt" is to me incredible, mﬂ; AL
be due to a misplaced locality label; his later statement (19284, p. 160) :: _‘-h- -“:_: '
“appears to be distributed all round Australia except pm'bablj the North Loas
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A oncous idea of its distibution, for it is distinctly 2 southern form g

coasts north of 28, Tts absence from Lord Howe Lijang .

Lhﬂﬁﬁ'mwlr in depths of 1080 fms,, but is 5o -
2O e and occasionally down to depths of 150 fms. When fully
. mm. hd, and the spines show great diversity in length, ;
18 0 e colors are usually dull shades of gray, brown, and reqd BHJ.-
*ﬁlﬂ: individuals are quite handsome. Another 5;““
' IWMH diversity is the degree to which the ambulgerg ﬁn':
- " devoid of small tubercles. Ordinarily they are quite bare, 4
i ' areds, but often they tend to be more or less covered s
H ..I_" -. sutures, Extreme examples look very unlike typical specimeny.
o arded as a distinct species and were called “geranioides Lamarel
g :): has shown, however, that Lamarck’s "E:rﬂﬂfﬂfigJ“ is i
Rt was wot:a ci darid; henee the name can no longer be used, Instead,
S by Kochler has been adopted by Mortensen as a vylig
] therefore the proper one to be used, if the form is recognized
m sential synonymy is as follows. References prior to the “Revision of

-‘-‘,.‘:-ﬂ'i; 0 51 . B
dniiirie inides A. Agassiz, 1872a. Rev. ech,, p. 131; pl 1g, figs. 3, & (won
~ Cidarites geranioides Lamarck, 1816, vol. 3, p. 56).

s w Kochler, 1026, Ech. Australasian Antarct. Exped., p. 245 pls. o1, g2,
O aris twbaria var. impressa Mortensen, 1g28a, Mon. Ech., vol. 1, p. 163; pl, 13,

i

[
]

: ity extreme development this is an easily recognized sea urchin. It is most
£ . - *“h Bass Strait and on the Tasmanian coast, but occurs as far west as
_N' i . Francis Island and Kangaroo lIsland, SII:I'I.JI_!:I Australia. It is not yet reported
g = MM South Wales or Western Australia. The genus Adelcidaris propased by
 Cotton and Godfrey (1942) scems quite superfluous, as Mortensen's clearing up of

T iy

-h_" A the nomenclatural difficulties is entirely satisfactory.

'I

e

#Goniocidaris prunispinosa
Ch 2 and Cudmore, tg34. Mem. Nat. Mus. Victoria, no. 8, p. 135; pl. 13, figs. 12-14,

’IHI:II‘]:H small species (29 mm. h.d.} has been found at many places in both
Victoria and South Australia in Upper Oligocene to Miocene beds. It is possibly
not 4 Goniocidaris, but there seems good reason for regarding it as a primitive

member of the genus.
#*Goniocidaris murrayensis
Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, p. 138 pl. 14, figs. 20-22.

This is a small and apparently rather rare cidarid, but the holotype is well pre-
m‘ﬂ:ﬂﬂ‘ﬁh no spines are associated with it. It is rather less than 14 mm. hd.,
:ﬂﬂﬂlﬂy 6.5 mm. high. It was found at the Lower Murray Cliffs in South

g Australia. The only other known specimens are fragments of the test found at

Al g e .
el

erella, Longford, and Flinders, Victoria, and at Morgan, Waongulla, and

b -I'- Neumerella was previously figured (Chapman and Cudmore,

.

B rently means, to judge from the figure, that the upper side is e
(] i

ANNOTATED LIST: B
. gouth Australia. No spines have yet been found. ° :4,
of Upper Oligocene to Miocene age. found. 1._ ol

i

s and Cuimore, 15ig, MCc. TS R w4513 . e

-« another small species, with the test less than 20 mm. s diecs
This 1> :., than half as much. The test is described &E:E’-'-l.u-ur- ete:

; r:mfcfﬂ]‘lﬂ 15 ﬂlll.l- ihﬂ'\"t th “. m BN s '-1|:i. I
est, 27 long (they may !:::cmd twice the test ter g
dhorny OF irregularly spiniferous, but may show sorls i sl
8 the base. The species 1s rather w and % <R T Tt
Oligocene 10 Miocene strata in Victoria and South Australia. =

Gﬂlﬂ'll:l -I " “

Gomiociduris elypeata H. L. Clark, 1916, “Endeavous™ 'F::“.{-I. ey
sfs. p. B2). P ot
: ‘!.L australiae Mortensen, 1928, Vidensk. Medd "h!{ b

— —— 1g28e. Mon. Ech,, val. 1, p. 201; pl 15, figs. + 25 P A
. Ly s

Mortensen’s opinion that Australian examples of a small Gomsocidaris, whi
were referred by me to Diiderlein's East Indian species e L | L
but tepresent a distinct species which he calls australize, is here accepted b
he has had far more experience with the perplexing small o PP

Goniocidaris than has any other worker, and his careful 'ﬂi—ﬂ' A=
ohservation entitle his decisions to respect. He is, however, inclined 1o d 2 e
lines between groups which seem to me to intergrade more or less definite e ad
has almost certainly recognized more species of “Goniocidarina” than exist in
nature, barring of course any which have not yet been taken. The differences on
which he relies to separate the 6 species of the subgenus Aspidocidaris are tivial
and subject to great diversity. Morcover, all these forms save awstralize ar w«"h .
M* l'f-_ g “l.-
il is ﬂ G

e

in the scas of southern Japan and the East Indies, and fewer than 25
the 5 supposed species are as yet known. Obviously far more mate
befare their status can be determined.

Meanwhile, however, the relatively isolated (so far as we yet know) Australian
form, of which more than 20 specimens seem to have been taken, may be mized L R
under the name australisge. The fact that neither Koehler (1926) nar I (1916) was E';i
able to identify all our specimens correctly, according to Mortensen's m =
indicates how difficult it is to identify the species of Gonioaidaris and justifics some
skepticism as to the validity of some of the lines which Mortensen draws. All the
material has been taken in the vicinity of Tasmania or northward w Cape Howe
in 30-260 fms., a fact which indicates a relatively restricted range. The largest
specimens are scarcely 25 mm. h.d,, but are apparently fully mature. SHS HEH
primaries are half again as long as the test diamerer and in Il*l' i
even be twice as long. The green color or unge on the W*i“ o
on the oral primaries is apparently quite a constant character. = L



A
O L

ms']:'ﬂ?;"ﬁ OF AUSTRA
ARIS Lia
subject to i
indivi
dividual, as wel
as a
E‘T _dr. s
'hw ) o

e l‘l- IIL-:..._F T i .. uﬂl“.
Lk Poracidaric el L
|_" L .# - I ' P" IL_
T "'":,,,,,----I-~"“"*'i -.m;--"'ﬁ'““"‘ﬂs. chis A. Agassi
‘. '\-I e mlﬁm H l#nﬂ.!- ﬁ 1%y Ia?
-. .1.-_;_.- ; -- .,nd- s Pldﬁculhﬂ'ﬂ I nﬂs. iﬂ {h‘ 9‘- F.__ [gﬂ
sy g | the . o the i '
m ‘ he *P"'-'iﬂ m“l‘l!_ A;E West t[“lhsns“n: of distri
s seas, fro of f re se of G eem e we have
AL ‘ - and m 8 la oni t th ! ! not
b = 5 onl ¥ and tively i miocid 5 o oCcy e nﬂf[
' 2 distingui y a sin of all thr’ little aris be Iu-;ajr: 2 Eaigy ) J suffici
- s dmgl._- specim csc tog materia Morte Hnﬂ“ in ent materi
i : A. Primary Ky tas folla en-of ca ek U;If Of tl[.*j:tn (x i Mortensen rial to form
AR Pri m'wim - o i o S Mo Tk i 1928, Vi His an
b _ nes u & er speci speci o B ide toci ﬁ-ﬁ
J'I_I' = LA i ’ ‘phu I? SFIEIE Ecﬂrd ':1“]_: EI gz r Mﬂn nﬁkq M d“h . gyt L
r- i P e lindrl or Hi s only 3 fromy Alth s 0SS A
S _Hm:;flhﬂ, }:gliﬂdffm; STOCIDANIS 3 from i ﬂ;‘;lgh < speeiit ol 1, ;1 g} B, o _ _t:‘ tent
b, All Jutt . Spaii ;:;n"“ S (62-75 m:s certain :hm of thi & t.;_ﬁ' 3
‘g of t the material e e with Ie see - hd. an th gl Figs. i i3
_ "nﬁ ptinent i nown ed lar southea certain ¢ prim € species ok e oy
are su t of ste preced , hgs.
I'm_,‘#&.mj: n SHIE fmﬂlﬁt .Fu i l]-'”rh.; 'P-'fdnbl'? ’Eﬂ.l_-:n huﬁtralt'hat w:l_cm lFin“ 'll.ﬂ.s i. m =l m‘ﬁ |" v
; L 1h '-I:mt I.hm : 5., P,m3 T ¢ mainly i ole cent el 13, '“: o a hl.ln& are fo OF T L : .h" . : j .
, m ﬂf ntt . 15 0o hﬂhl was ¥ o 'E'rm.j_gﬂl'l: | cgans uld rzd T tlt m i
% i o | Dy collec e ~ Biiees e et
& but in 3 m“‘id:m such n to sus Sy £|-:|¢d off i | evident imens of part war
- eferenc rable = af'im,apc“ iy in the south Bl Thi i J -
art er w istoci ronim SC3 tern ' than 6 and di rder R
= Pokscidaris ensen’ ould acidart ental ! The corn | n DSFEE' diversi CEN A it e
; M&‘F 3 aughen show 1 pise: o differ condition | found. Th ies grov rsificd ord TRECH herely o
he e = His rity, I li inter el ve ence | e ' c9 fa -Pcd n er i IN
e dl-' AL mﬁ 115[_ gr'ada_ ; ry s Ead | ml!!g 9 famili s well nm
e S daris e s it s may b cuilics, Only ha A
o Hﬂumi i Iﬂﬁ. Elegm uppﬂgcd tween [h: e disti n'li-'jl' h mﬁ p
- This Bk en, 1 Proc R th AT - nguis alf in A
nhwm;h: coast o il hFﬂlPt Ech cad., vol i ! concave ed (ie, wi uE Fami indicated 'igu:- waters | CAa
fms., y tak of urchin i pl. 1, B s PL 1 ol 14, P ' with m inner ithout ke Ligs oF C in the f Nave y nore
him S o DNew was fi g S ; 198. Test any sm urface) el ENTRECH "-.'..‘I?;E-'i;;i-'."
umﬂby th Sou rst =55 pl more all Vi pri or | . t beeny
less ﬂ“aﬂﬂf Syducy” by "Endc_;h waI.L-;[“]"""“ b b L s gt e g key:
‘ﬁ.‘ ' md d.n:?'-r }II Mﬂﬂ ‘rﬂﬂr’l * snuLh}r r_]'l: |.|.': s pr 33”‘ i Ig[d.- p grmulﬂ n:I“ , M . ““ ] o
"he secondaries s W By cns at of hal Tes csen re f erist ar mﬁﬂ - e
m m e ihitl.'i.ﬂ anﬂ lmsclf easte }Idn-ﬂ 0 E::‘p AA ioF a"‘!l" m T th w“h or | te; o : i -'H
Eﬂ. are b Elh I."fs. of N rn end ¥ 1N at her _Teeth amb "—"n:nrl-. .wlmimmm _ -.f a L
0 mm rowni ut are pines ew S of B g10 f station | hacled ulacral LA of s LN
. hd 1sh sa1c are (1 outh ass 5 ms. | al : pls exible; & ot defini buccal : y
» and yellow to ha (in pre th Wal trait | b was ways im On inn ALES: £; peri vadaigy ite arder, plates )
m the lon or Fl.'" ve been served 25 'I:I'EEE in Eﬂ_im ar with p-:].fnr:ltﬂr B L 1Etom ,“u- 'ﬂf'hi e :
ey g B Primﬂ“'ish b yellow ~5F“‘imcmr“d w0 b o g severel 10 erigfon ik s covered with 51 2%
R o 2l srars W, F'n Life ; ) more y - p,'i,hmlc ""fgq: Sl tmﬁ{;; e AR d
) Mo ensk. daris re nearl ull-gr S o ma s of lan : plates, o with tllhm‘kl gy
S (b s Rl cases | Tagaem: e el il g R
umigue he  vol. 1, | val. 8 pina quite twi pecime | riproct wi Arrow which subequal g ‘
s i o ity oy e he hd B ik pete i o
S i msinﬂppﬂﬂd v 4o 5 P ‘angul i surana aver forar s
i uishi specl ¢ ' Frlp ar pl ¢4 o 5 (8 1, or foramen W
o= ""ﬁﬂturlp:im‘ﬂs Ay k | i bt 5 (rarely 3) 3 VB
; Wi ARC | B acral many 3) su § i =T b"ng
il Prm,'f,."r ot il i Eal e o
m in & Ch poyscs l:'l'gc in mmid pEal:ﬁ, i
re con _g sp:c' Hu:ngc " ma “f ] Primﬂ i-Eone r Hd‘ aw W ar tm “_L awa 7 L
vineing ies. Morte e o Piggn”“": g 4 amhuhmcrﬂfu“f uee SRl e Saleniidac
1t t-ll-'“: m“.l 5 ar w.ldc‘ ':I'..']], tu and 4 or womm e F
y were : 1 e sculp mect bercle bound § am-  Arbaciidas
nok & B“ﬂil ‘rldpn,[ ‘“ri]]g I. ng iﬂ § mar w.gﬂt igmre
::p-“ﬂ‘i'"s argely o b e D;u ....... .
1 i s g Jaskia L s £ W '
£l rm:umuﬂld ::-I'lhrg ;:::: 1912, p i dumllv o " :Ii' .:- .
T'I.u._c th L dEt:, ; f".:und p., 151_1 A E]m u i = e
e fami mine th in th oy, It less
it the i -aag, 1t et |
rorm th “-}f .F:ul _Hm. A’ e e 'T . 3
g . mﬁfw
i but : 1




[ et
L
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T Sl et it i__l - I with 3 ft‘l:ﬂ" I'I.l'ﬂ']r 1': elements
W | t.ﬂ‘ll]ﬂ.ﬂ'“ﬁhrlu ﬂﬂ]‘lﬂhﬂ.. . i Rl
mwﬂ‘qﬂﬂy ellipgical. ... ..o0c000 00 o .. .Echi +|“

Family CENT RECHINIDAE
(DIADEM ATIDAE Peters, 1855, ef amct. req.)
,' ‘ﬁl slatively small family of ¢ or 10 Recent genera and an

sidacrdDatiey in 1o or a dozen ill defined and very incomp|

i ##ﬁlm:.f fm forms are as yet reported from Aual;ral.i:,FthE
A e o era occur in the tropical and subtropical seas. None is known from
et m _tmi' (Cape Howe w Cape Lecuwin) or from Tasmania? Al are
genera and most of them occur along shore. Owing to the large gipe

. e oén. hd), the long, usually sharp and slender spines, and the CONSpicupys

2l very dark) colaration, the Australian centrechinids are a notahle

Kzy To ™E GenNeRA of CENTRECHINIDAE *

._..-'._-. ! ]I lil d-ﬂk..i: 4
‘A Test subhemispherical, rigid: , :
B. Fﬁm’? ambulacral tubercles large, in 2 regular sertes; ambulacral
spines not peculiar:

No spines on buccal plates. .. Centrechinug
Numerous small spines on buccal plates Centrostephanus

BB. Primary ambulacral whercles very small; aboral ambulacral spines
_ very slender, retrorsely barbed distally Echinothriz

AA. Test low, more or less flattened, flexible in life:

' Pare pairs on oral surface in distinct arcs of 3 Astropyga
Pare pairs on oral surface in single linear series Chaetodiadema

11. Tube feet in double series, the outer series (at least aborally) with large,
: umbrelladike disks .. .. ... ] Micropyga

CENTRECHINUS
Jackson, 1912, Phyl. ech, p. 25
Genotype: Echinometra setosa Leske, 1778, p. 36.

There is room for debate as to the type species of this important tropical genus,
for whereas Jackson designates Leske's species as his type, he gives Key West,
Florida, as the type locality. It is now generally agreed that the Florida Centrechimus
15 not Leske's species, so it is possible to claim that the type of the genus is C.
antullaram Philippi. The question is purely academic, as there is not the remotest
P"“Mit}' that setorus and antillarum are not congeneric. [t 15 r:grcttablt that
Mortensen persists in using the incorrect and preoccupied name Diadema for this

=Hmwn {Igzh. P 335) gives the range of Centrostephanis rodgersi as being from “Queens:
land 0 Tasmanis." There is no reliable recard from Tasmania,

® Museum speci commonl | i hles

. WHcum. specimens ¥ have the primary spines badly broken and the colors mue

mm in life. Spos and lines of blue, green, red, or white are particularly apt to be
or altered in color in preserved material,

¥

ANNOTATED LIST:

Vo widespread genus, which is represented  sverveshe
o ‘ll-'ll:re are coral reefs. Owing to the large size, b 3
e ery poisonous primary lpinu[ thess ; “ ;
'Bﬁ‘ Iﬂd nt.'nnrl. who have ﬂ-l:cll.u:n to M s |iil
m,:&nﬂm‘ Under favorable conditions grear Wﬁf
and gn recf flats, sometimes flocking together regardless o
o ol sun, but commonly seeking shelter beneath overha

ot

wop! coral heads and fragments. Two species are m_ ; rocks

ﬂﬁ?jﬂ:.r: casily distinguished thus: ;

lu . i L

. o around mouth; 5 conspicuous white spots on abe o

Much ﬂh':ﬂm reddish ring around anus RS ".-i.';-;".'.-'i’r‘”" '

No white; m0 ring round SOUS. ..o ek e sts RIS
Centrechinus setosus

Echinometrd setosa Leske, 1778, Add. ad Klein, p, 36,

chinus setosus Jackson, 1gra. Phyl. ech., p. 28, WL
H, L. Clark, 1921. Fech. Torres Strait, p. 164; pl. 17, figs. 3, 4 (ec lared).
Dinl.!'ﬂw:: setosum Mortensen, 1940, Man. Ech,, vol. 3, pto 1, p- 256; pls,

This sca urchin 15 a striking feature of the MEE

Australian coast wherever coral-reef flats “‘ well M%h i
Hml‘j.l: o it 15 absent from some areas Whlﬂh would m‘ﬂlﬁﬁ
w0 the fact that until 1904, whcl'! Mortensen's report mmﬁ:ﬂi‘
publishe d, the species of Centrechinus were badly mnfnml, the
now recognized species is not exactly known. The 2 Australian
occur on the same rect flat, as :[t Mer, Murray Islands, il'l"-‘ pa
flocks by itself. The present species occurs at Lord Howe Islanc

That is undoubtedly the southeastern limit of its range. On

the continent it has been taken at the Abrolhos Idmd;,whuhm#‘_
couth as Lord Howe. Between these two extremes the dinﬂhmﬁp
very erratic. We did not find it at or near Port Essington or I{Im,,
Leveque or Broome, but Bardwell found it at Augustus Island, where 'hﬂiﬁ .
were very plentiful in pure coral pools.” On the Queensland coast, ﬁuiﬂﬁiﬂ: s
been found at the Low Isles, at Port Molle, and at several mmm
scattered points, in addition to Prince of Wales I'leand, Tﬂﬂ'ﬂ- Strait, ﬂﬂ"ﬂﬂ:
Murray Islands. It may be expected wherever there is luxuriant coral growth. Tﬁl: ]
black color, with the sharply contrasting colored ring amuml_ the anus and th”“" ;
spicuous white marks both above and below, makes tht species casy o m"’!"’:ﬁ: 2
life, but in preserved specimens the white n:"xd hnghlt—r:ulurcli [ﬂtulﬂ. :;: g _
much obscured. Young specimens have the primary spines halndu:! with lh:.h

the ground color has a dull reddish or purplish unt. M“l‘d‘:mm AL

very common. Full-grown specimens may be 100 mm. hd., with primary spines

SOmenmes twce as Iil'li.H:].'l.

Centrechinus savignyl

Digdema savignys Michelin, 1845, Mag. zool, vol. 7, li' 15 'Ei n:p:mt. ": .r'
Mortensen, 1940. Mon, Ech,, vol, 3, pt. 1, p- 3053 Pl 53 ff ; S R
Centrechinus savignyi H, L. Clark, 1921, Ech, Torres Strait, P 145 pl. 17, figs h 2 , .‘f

{Cﬂlﬂ::d}_
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' The abscnce of white makes this species less conspicuous than the peecegy

~ The w have been and are frequently confused with iy, B ang
e i geneally somewhat smalle than seforks, but specimens _ﬂ.—.—:.,’;"‘fnm
© have been recorded, The distribution 15 cven less clearly delimited hay :

 of setosus for although Dakin found savignyi at the Abrolhos Islands, v}“lﬂ"t‘.

A e are no reliable records from clsewhere on that half of th :
e ’ﬂ;.: d reefs, we found it at Mer much more :u:n::::.t:nlhi
Queenslan n

s ﬂ;nw else in my three Australian excursions has savgny,

4 _od The Great Barrier Reef Expedition found it, however, at the Lnja.: }“‘“
Hmm it u-hmm: I?U and 19“5 on the outer H;lrr‘:i_:r Rﬂ[ % .]m?
Jarter is the southernmaost station as yet reported on the Queensland coast, .BuT%E
w:&lﬂ“ Indo-Pacific region is enormous, from Natal and Zanzibar q}ntt:::

G lu Iihrld i the east and north to Capc Gardafui and Iap:m,

CENTROSTEPHANUS
‘Peters, 1855. Abhandl, K. preuss. Akad. Wissensch. (1854}, p. 10g.
Genotype: Cidaris (Diadema) longispina Philippi 1845, p. 354.

This is a tropicopolitan genus of 7 or 8 species, showing great diversity in sige
and calor but well characterized by the spines on the buccal plates. The Australian
species stand somewhat apart from the others in lacking abactinal claviform spines
and in having the primaries stout, unicolor, and not distinctly vertcillate, Thql

may be distinguished thus:
Primary spincs very stolt; genital and ocular plates with secondary tubercles

but lacking larger ones oy
Primary spincs much more slender; each genital and ocular plate has at
least 1 ﬂl:.ﬁ:litl.'ljr larger mberele. .. ... 1 Lenuspins

Centrostephanus rodgersii

Thrickodiadema rodgersn A. Agassiz, 18632, Proc. Acad, Nat. Sci. Philadelphia, p, 354,
Centrosiephanus rodgersii A, Agassiz, 18722, Rev. ech, pt. 1, p. of.
——— t823. Rev, ech, pt. 3, p. 412; pl. 35, fgs. 1-3.
Mml't:;;:u:_ tg40. Mon. Ech., vol. 3, pt. 1, p. 320; pl. 35, figs. 6, 13-15; pl. 37, hgs. 3-8
pl. 38.

U_'ﬂﬂ of the characteristic echini of southeastern Australia, this big sea urchin
attaing a test diameter of 100 mm, or more, though the stout primary spines are
only two-thirds as much or even less. In very small specimens (20 mm. h.d.) the
spines may be 2 or 3 times the test diameter, The color in life is a deep wine red
;:ﬂmd'!’m}llt. almost erimson in young individuals, but becoming very dark in the
, t'ft'“?"f‘ adults, nearly black in poor light. A greenish iridescence may be noted
:;: living specimens in bright light. In very young individuals ( 15~-25 mm, h.d.)
hlm;lP:H may be Eretu]ylhaqd:d wlith white as in young Centrechinus, but the
Ao Cﬂ?ﬂﬁ?ﬂ? w:tl':E xcr:asmg size. The favorite habitat of rodgersi 15
#o walll enscanced 45 t;‘l';':':_l e IEIEfi and rocks along shore, where it 15 ff‘:qu:m_;h'
e UlﬂEiE!EElIJIF to the collector, The range of this species
s a5 yet very imperfectly known. It is common at Port Jackson and Botany Bay,

ANNOTATED LIST: ECHINOIDEA

: no records from south of Cape Howe, and . #I_ =
put ‘hﬂm:;: south of Jervis Bay. North of § m o

{r F P s L
Feel o A young individual in the British Museum is i
ﬂﬂ?ﬂﬂmﬂﬂud, but all reports from _-
. : o interesting account (1885, p. 44) of this sea
who ﬂiﬁmts: of New South Wales. It is I-'I::El:ﬂ :I&I,ﬂ“ 4
from reached there on foul ship bottoms from Port Jackson, A
Ill"I:nm* h‘dq wh‘l.l:h wie tmk at Lrﬂﬂi l'luwe '“1 Iﬁ}lhﬂ‘ﬁ' i .
:ﬁc dult, a rather remarkable difference from the ‘I.r'!i ; H 'F'H"‘-fﬂh" |
i " L ::':ﬂ# iy
e .

Centrostephanus tenuispinus N

H L l:.ll'll'k- 1914 Rec. W. Australian HIJ.I.. vl 'fFIﬁI‘E‘pLﬂ.

pMortensen, rgqo. Mon. Ech., vol. 3, pt. 1, p. 326; pl. 3p, Sl - 3

This is a smaller species than the preceding, and the mw 2
3 diﬂ':ﬂ:nt fﬂtiﬁ. Tl'rlt color in hife 1s Eu:mim' but m}m:“ Iiﬂiﬂ . ..:I .
wrich royal purple with the membranous parts a brilliant crimson” (H
1938, P 378). The largest specimen yet reported is B4 mm. hd. So far &
known, the range is restricted to the coast of Western Australia, between F
.nd Geraldton. Tt has not yet been taken south of Fremamle, hw okt

Pelsart and Long islands in Houtman's Abrolhos off Geraldton, As

.
kR

gpecimens at y
o Centrostephanus is known from either the northern or the southern coast of
Australia, the isolation of tenuispinus would seem to be complete. Bl

ECHINOTHRIX

Peters, 1853 Monatsber. K. preuss. Akad. Wi N

Genotype: Echinus calamaris Pallas, 1774, p- 31.

This is an Indo-Pacific genus of only 2 species. Typical examples o b S
easily distinguished, but full-grown adults are often perplexing. Mortensen {%
p. 205) thinks the 2 species are “very distinet,” and even suggests that they might
be placed in different genera. And yet, of the eight characters which he uses to
distinguish them, there is none that can be relied on always to serve as distinetive
The most reliable seem to be found in the primary spines, the structure and colors
of which are usually characteristic. Those of the ambulacra are sharp and barbed
and very slender. They apparently secrete a strong poison, the wounds they cause
being as painful as those from Centrechinus spines. The features of the test !m'nd
by Mortensen in his key to the 2 species are subject to too much diversity to justify
complete confidence, although the smaller interambulacral tubereles of calamaris
may be a helpful character in some cases. The 2 species often, if not generally, occur
together, the geographical ranges and habitats being identical. The maost
distinctions between them may be stated as follows:

Primary interambulacral spines distinctly verticillate, whorls close together;

spines relatively brittle, inner cavity more than half diameter of spincs .. calamars

larger spines commonly banded ..o
Primary interambulacral spines distinctly striated, without wharls, relatively

stout, inner cavity less than half dameter; unicolor ..
20
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Echinothrix calamaris

ho s Spic. goal., vol. 1, pt. 18, p. 31.
mg ke m::m*:h} Monatsber, K. preuss. Akad. Wissensch,, 48s
 Mortensen, 10g% Mon, Ech,, vol. 3, pt. 1, p. 285 pl. 30, fig. 11 pl. 403 pl. 41; g1 "

pl. 43, fig. 3.

| ditian, in its undimmed natural colors, this is one of the

-:Fhm_h pufnrl:::; pru::f]!" be called bi:_auti[-ul: indeed, it might be Cil!ll.'d&t_'::
most beautiful of sea urchins. The primary interambulacral spines are handsomely
“.id‘ wﬁiu. Ind . E‘fﬂ:ﬂuh-r bmWﬂi5h+ FUTPI|5h1 ar even I'E'ddiﬁh Cﬂiﬂr.',_ ﬂ'lt

more or less bare abactinal interradial areas are green, and the very slender gng
ded ambulacral spines are more or less E"Fﬂf'ﬁh yellow or light brown. Adul
nl:lﬂ*idl'-. d 100 mm. h.d. (the largest is in the ‘_::ﬂp!:nhagen Museum ang
specimens 'Ijﬂma. ), bt the primary spines of such specimens are considerahly Jegg
than the test diameter. In young and even in half-grown specimens, the primaries
insiderably | hd. Although this sea urchin ranges thri?gghnut the Indo.
Pmnﬂﬁﬁﬂlﬂglhiﬁﬂ, from Natal and the Red Sea to Hawaii and Tahiti, it barely enters
the Australian fauna, as it is known only from the Low Isles and Murray Tslands
at the northern end of the Great Barrier Reef. At Mer, Murray Islands, it is ngg
. but occurs on the southeastern reef fAat with the fDuDWing species and

Echinothrix diadema

Echinus diadema Linné, 1758, Syst. Nat, ed. 10, p. 664,
Echinothrix diadema Lovén, 1887. Ech. Linn., p. 137
Mortensen, 1940, Mon. Ech., vol. 3, pt. 1, p. 200; pl. 43, fig. 2; pl. 44, fig. 13 pl. 4s;
pl. 46, fig. 4.

This species has the same range as the preceding and occupies the same habitar,
but does not grow so large (maximum as yet known, 110 mm. h.d.), and except
when young is not nearly so handsome, In small specimens the primaries may he
banded as in calamaris and even with shades of greenish and purplish, but with
increase of size they tend to become unicolor and ultimately black or blackish.
The slender ambulacral primaries are often rusty brown, sometimes in marked
contrast with the larger spines. As yet, dradema 15 known in Australia only at
the Murray Islands at the northern end of the Barrier Reef. It 1s common there
in com with the preceding species and with Centrechinus. It is remarkable
that, although Centrechinus has extended its range southward on the Queensland
coast even o Lord Howe Island, and westward and southward to Houtman's
Abrolhos, Western Australia, Echinothrix has secured a foothold only at the
northern end of the Barrier Reef. And yet habits and habitat seem to be virtually

identical.

ASTROPYGA
Gray, 1825, Ann. Philos, vol. 26, p. 426.
Genotype: Cidaris radiata Leske, 1778, p. 52.

A genus of only 3 ar 4 species, Astropyga is tropi ' i t
e § i picopolitan save for its apparen
' . the eastern Adantic, The species occurring in tropical Australia is the
most wide-ranging and the longest-known.

ANNOTATED LIST! ECHINOIDEA

ﬁ!tl‘ﬂpyg: radiata

\ . Add. ad Klein
. giata Leske, 1778 gl A o
Cidar mdﬂ'ﬂl'nm Gray, 1825. Ann. Philos, vol. a6, P 426,

it oy 1ga0. Mon. Ech., vol. 3, pt. 1, p. i8; pls, 10~12, of of.

WEIJ.
Natal to Hawaii, throughout the tropical parts of the Inde e
:F':En flatrened sea urchin may be expected in shallow ——cE
thﬂp-gii on the north. _lt becomes very hu‘g‘: when Full :. :
Aus ough the height is commonly enly one-fourth to B hi HI'II'::.
h-du th il coloration 15 Iundamr_nl;a'lly red, hright in the oo o 7
nnrldulﬁ‘ with more or less evident white or reddishowhite ramshie.
D e spots arc more or less cvidet,scaterd ve bt the abi

dull 1 '
o | :u:fn::s. In adults the ground color may be very dark and .'L{

T

oA

n..'l E
1o 1
l- oL

Iﬂin:j;h and the banding of the primary spines may be B i g
gree ':'Ej Young specimens, 25-30 mm. hd., are very pretty. =

is rare in Austrahia, for there seem to be bur o T 0 _
A, (x881) Viss “A. pulvinata” from “Challenger” gtion grhorios
" no Astropygas now in the British Museum from Torres Strait, TenisonWoods
m;! 8) records 4 large specimens of A, radiata taken by the “Chevert” of v
L‘Lid {Erubj, Torres Strait, in 10-20 fms. on sandy m'ud:, I‘ﬁ .-.-:.—.!.
olor as “dull whitish-green and r:d_dish brown. The anal system and base me
v bulacral space are reddish with spots of violet. The spines slender, general
wd”" The “Endeavour” took 2 adult specimens 25 miles southeast of Dy
dand Point, Queensland, in 33 fms., but in recarding these (1916) [ forgot Ter
Woods' record and said that Astropyga had “not hitherto hmnfnm&“# sstral
The wEndeavour” specimens were 110 and 145 mm. hd.; d-m l‘“’ﬂﬂwm' |
red, the primaries with a greenish cast; ti_'j: nm:nll:: was reddish white nﬁlmk :
Blue abactinal spots were much more evident in the smaller specimen. S

CHAETODIADEMA g | :
Mortensen, 1go3a. Vidensk. Medd., p. 1.

Genotype: Chaetodiadema granulatum Mortensen, 1g03a, p. 1.

Although this genus contains half a dozen species, widespread in the hﬁ-
Pacific region, it was not until well into the twentieth century that it wuumgnild .
and named. It is obviously near to Astropyga, but the oral ambulacra are so i
different, it is strange that the 2 genera were long confused. To Mortensen ut -
the credit of making clear their differences. Chaetodiadema ranges thmu;hﬂ}l: :

Indo-Pacific region from South Africa to Hawau. [t enters the Australian ﬂ
however, on the eastern side of the continent only, extending south to New

Wales. The 2 Australian species may be distinguished thus:
al surface of test . gramulafum

| Li on each ,

Primary spines not hollow; distinct blue spots on abactin
Primary spines hollow; blue of abactinal surface in vertica
column of interambulacral plates . o mma s

Chaetodiadema granulatum

Mortensen, 1903s. Vidensk. Medd,, p. 1.
—— 1g40. Mon. Ech,, vol. 3, pt. 1, p. 218} pls. 20-31.
Meijere, 1004. “Siboga” Ech., p. 54 pl 1%, fige 108 € :




o _ m‘i:lw:lpnch of the genus, and the anly one known from 2 considerap,
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specimens from an extensive area. _Th: distribution centers 3
“ m but extends from the Maldive Islands to Macclesfiel q B::l-::

=) euthward to Queensland, The “Challenger” took it at her starig
mml mﬁiﬂ in 2849 fms., and the "Endeavour” obtained a ;I':ngliﬁht“d
mm 'fﬂ!- mm, h.d.) 2o miles northeast of Double Island Paint, QUL‘:M{:E
h i The test is quite flat, the vertical diameter being one-fourth 14 i
ﬁm pese, | The upper surface is brownish or brownish olive and the
' ‘spines are pink or brownish red. On each of the bare median pans of the
pﬁnﬂ g in’ t:ﬂmhl.lllm is a series of Iﬂrgﬂl mare l:tr less trlangu!ar blue Spots, ope o
ﬂﬂdp]m - il A ]"E': spot on each g:m!::ll plalt and smaller ones Scatlered
atver che whole abactinal side. The oral surface, both test and spines, is whitish.

Chaetodiadema tuberculatum

H. L. Clark, 1gog. “Thetis” rept., p. 554 pls. 56, 57.
WI- G490, Man. Eﬂh., vol. 3 pL I, P 235; p[ 13 ﬁﬂf' N, 2

This species is known only from the 2 original specimens, 45 and 55 mm. h4,
The color of the preserved specimens was purplish brown above and light browp
below. The abactinal prirnnr:f' spines  were greenish or lavender, the tubercles

ish yellow. A deep blue line over 1 mm. wide runs from the second interam.
bulacral plate to ambitus in the middle of each column of interambulacral plates,
Both . s were taken off Wata Mooli, New South Wales, but one was found

on a soft mud bottom in 52—71 fms,, and the other on a bottom of “fine sand 1o

mud"” in only 28—42 fms. The nearest relative of this Chaetodiadema would seem
to be the species africanum, from Natal and East Africa.

MICROPYGA
A. Agassiz, 1879. Proc. Amer. Acad., vol. 14, p. 200

Genotype: Micropyga tuberculata A. Agassiz, 1879, p. 200.

The relationships and systematic position of this genus seem to be open to some
question, Mortensen (1040, p. 136) considers it so unique, he sull puts it in a family
by iself, “Micropygidae,” as he did in 1904 when he frst discussed the family
“Diadematidae.” Of the six characters which he lists, the frst would be weighty
if it were distinctive, but all the Centrechinidae have perforate tubercles, and
erenulation is not a very important feature. The other supposedly distinctive char-
acters are all microscopic and of little genetic significance. They help to characterize
the genus, but it is hard to believe they indicate any real phylogenetic distinction,
The general appearance of Micropyga is very similar to that of Astropyga and
Chaetodiadema, and the microscopic details which Mortensen stresses may well be
associated with its more abysmal habitar. It seems best, therefore, to include the
genus in the Centrechinidae. Although 2 species of Micropyga are known, only
1 has been found in Australian waters.

Micropyga tuberculata

A. Agassiz, 1879. Proc. Amer. Acad., vol. 14, p. 200,
. 1940. Mon. Ech, vol. 3, pr. 1, p, 147; pls. 4-6.

ANNOTATED LIST: ECHINOIDEA

e o inchiding Mitvopyps in ik Anstaial SU
The m:?i;?::“ci“ taken by the Great Barrier Reef Expeditian
'ﬁh:ﬂmﬂ: putside Coolks PH_HEEE- northern Queensland; in 210 frae
1#:& lighl mddi;‘h purpll: in color, -

7

Family ECHINOTHURIIDAE

. esting family is widespread in the deeper waters of 4l ocean I
Thunlizi:r:wtﬂm of the East ltld_l-:.i. "Il"hi: relationships of the WA
the sb for Moricasen (1935) considers it closely related to the family s s _.
Joabt, nd not allied to any cchini now living, whereas Jack I||:I'.Iu'$,.. _i

f"?“i':: sulodonta, closcly allied to the Centrechinidae, The latter el
it 1n

T
wmcmnﬂ:P] ie5 have yet been taken in A i S
only 2 specic ye n in m-mw—:i'
EFE:rTnthl::mugh rather closely allied genera, 10 be distingui =
1

ceny, by characters of the spines and pedicellariae which are diﬁﬂﬂt.! o ik

Mnﬂ::PE:i;lI:,r in dried material. The 2 Australian species are, how '
exd - I“
“Fﬂ.mltd thus: L
. . mubercles scattered on aboral surface R e il
:q‘:%:r::?:i:inw rubercles on aboral surface o -..'Iili'm' ¢ ,i.".;l-
ARAEOSOMA
Mortensen, 1903 “Ingolf” Ech, pt. 1, p. 53

Genatype: Calveria fenestrata W}‘i‘. Thomson, 13?1, P- 494.

This is much the largest genus in the family, including more than a dozen species.
They are large (115-200 mm. h.d.) :mdl of conspicuous appearance, lmlimh,
moderately deep water (1o0—500 fms.) in ‘nuﬂy all seas, rarely in more gw
water (40-100 fms.). The single Australian species oceurs off thr. southeastern
corner of the continent and is also known from off the northern island of New

Zealand.
Araeosoma thetidis

> . Zool., vol. 53, p. 134
Asthenosoma thetidis H. L. Clark, rgoge. Bull. Mus. Comp Zool., v 1
Aracosoma thetidis A, Agassiz and H, L. Clark, 1905, Mem. Mus. Comp. Zool., vol. 34,
no, 3, p- 175: pls. 6i—7o0.
is still impertectly known. Aside from

Tkt f this bi 4 un:hil'l
The distribution of this Dig se es east of Narth Cape, New Zealand,

the specimens taken by the “Terra Nova" 7 mile :
in 70 fms., identified by Bell as Astropyga radiata but redetermined by Mortensen

as this Araecsoma, all known material has come from the ﬂngmal Lo i&:
“Thetis” in 79-80 fms. off Botany Bay (see H. L. Clark, 1909, p- 555) “;;m It
various hauls by the "Endeavour” in the vICinity qfif:il-[! Howe, m+?n~1mm& three
is evidently more or less gregarious, as the "Thets tﬂfﬂk b‘m'ﬁ‘“ it are very
hundred examples” off Botany Bay. The wounds inflicted by ; tﬁm acthing
painful. The largest individuals were more than 200 mm. hﬂn;““& S
has been recorded as to the color. Mortensen, who twice coll Spectiacs

on the “Endeavour,” gives no hint as to the appearance of the living animals.

bably correct. The family includes about 5.; species in 10 g %_ﬂ NG

mﬁ!il l!['::; '.1 %




henasoma varim Grube, 1365, p- 42
o py  genus on the Queensland coast was one of Melhoy..
A -“ tributions to our knowledge of Australian echip nh'“ﬂmed___

own species were found in the Malay Archipelago, from (.

" H.L Clark, 1938 Mem. Mus. Comp. Zofl, vol. 55, p. 378; pl. 26, figs. 2, 3.
1y T A y . s
" “The discovery of this typical Asthenosoma on the reef near Lindeman [y
:ﬁm ﬂll.'! Mﬂphlﬂ-l range of the genus far to the south, :[{l::
NEa TN ﬁmmm go and 120 mm, h.d. and were deep brown with g purplish
e piocs were light greenish more or less tinted, especially basally, wi,
: " brown, and often rather definitely banded at least near the up.

Family SALENIIDAE

This small but interesting family is made up for the most part of sea urchins,
nearly all small, long since extinct. It first appears in the Upper Jurassic, reaches
its maximum development (perhaps 75-85 species) in the Cretaceous, and then
rapidly dies out until only about a dozen species are now known to be living, all
in deep waters of the Atlantic, Indian, and Pacific oceans. MNo Recent species has
yet been found in Australian seas, but 2 supposedly distinct forms have been found
in the Tertiary rocks of the Aldinga Clifis, South Australia. Both are to be referred

apparently to the same genus.

*SALENIDIA
Pomel, 1883. Class. méth. éch., p. g4.
Genotype: Salemia gibba L. Agassiz, 1838, p. 13,

This is a small proup of about 1o species considered by Mortensen to be the
most primitive of saleniids having an eccentric periproct. The ambulacra consist
of single plates, each with a primary tubercle. The 2 Australian forms are found
at the same place in the same strata, but Tate considered them distinct species,
separable by the following characters:

fertiaria

Test rather low and flattened, v.d. about o.50-0.60 h.d.
\ globosa

Test mare globose, v.d. 075 had.

#Salenidia tertiaria
.II
NS

mﬁglm IL iEL Tate, 1877. Quart, Jour. Geal. Soc. London, vol 8 h
. . 3 f 'l_ . b - A 5 3% P 2583 . 2L
e IEJ:"\.J.:#;& Lambert and Thiéry, 1911, Ess. nomen. éch., fasc, 3, p. 212 (sec also

s

E |'-_|_l

rd to the Sagami Sca, Japan, the type species extending its range

; Tate, 18g1. Trans. Roy. Sec, §. Ay :_th._,ﬁl-".:-:l .

 This Sp S r

ik bose shape indicates a valid specific difference §
"%EE};_ also occurring at |:h¢ Aldinga Cliffs. This sha
ﬂ nd.dlﬂﬂﬂﬂl Flri.ﬂ'lﬂr!f tubercle 1n each 1 - nbul calk
an adOO T in rertiaria. Why Lambert and Thiéry (1o

B averlooked. It is clearly congeneric with tertiaria,

ST

Imﬂng the EPEE“'-"S of sﬂ'fmj'd"diﬂ fik 1-.-._

was

Family STOMOPNEUSTIDAE

. is a very small family with only a single species now i i
dn':-:'r:l;n:[ﬂ are rﬂcﬂgniiﬂd among the fossil echini of lhl E ,._. Cret
periods, but apparcntly they died out completely. P e

STOMOPNEUSTES
L. Agassiz, 18414 Mon. éch.: Obs, prog. réc, hist. nat. ch,, p. 7

Genotype: Echinus variolaris Lamarck, 1816, vol. 3, p. 47 NS

No description or diagnosis was giw::lu by Agassiz at the time the m‘ﬁ;mh &
praposed, but as he designated a Id:ﬁmh: and indisputable Wm;}}m e
of the genus has never been questioned, nor I:iu_thl: mrw m'ﬂ}ﬁ‘l 1
Helioeidaris occurred for a few years. Only a nng‘l:_';pnuu I':m;hum recognized,
though Tenison-Woods (1881) thought the Australian furEn &iﬁmr.nt &mﬂn y
East Indian and suggested another name (atropurpurea) for it. 1t is now generally
agreed that the genus is monotypic.

Stomopneustes variolaris

Fchinur variolaris Lamarck, 1816, Anim. mn;{ 1;?:5:?1 ?:,:ah':: 47 134 hm.ul:.ﬂ.,

Stomopnenstes variolaris L. Agassiz, 18414, g
i |
Martensen, 193s5. Mon. Ech,, vel. 2, p. 507 pl. 71, figs. 355 pl. 7. R

15 big, dark-c nined sea urchin is known from Australia only in
This big, dark-colored, stout-spin sa g g |

spines 6o—6s mm. long. A single specimen is m:urd::ni from :h:&iur.;lm =
and 2 from the Low Isles. All other Australian specimens are e i
and Port Denison in northern Queensland (see Tenison-Woods, tﬁzﬂ o

199). In the tropical Indo-Pacific region, Stomopneustes ranges
South Africa, to the Samoan Islands.

the Barrier Reef region. It grows 1o




2 from the West Indian region and fram
_ fil':l! w is in the Malay Archipelago. The extinct
& e ﬂu-.nm'ﬂ'lﬂﬂ h:m“phzre The 2 ﬂ.l.l!l:rll.mn

ot 1 mh:hmf areas mmpu.‘l.lﬂlﬂ-. Recent .. | awustraly
mm[ arcas wanting; extinct,
m paucituberculatus

l,ﬂ'--- rhll"!"-" =

%&gﬁ. WmF'WrP] 43.53 I

aﬂﬁm u{ﬂm npnnu as yet known was taken by the “"Endeavour”
Qféﬂl of Bass Strait in Euin: fms. It was 40 mm. hd., with the
ST PRy M mere than twice as much. The ground color was Iitght brownish,
i, ﬁ.ﬂﬁamm lavender or rose-purple, and reddish-brown markings
- ﬂ"w side; the primary spines were light gray-brown, apple green, and
ﬂ_ the lower surface of the big primarics was white, as were the acunal
naries. The occurrence of a Coeloplenrus at the southeastern corner of Australia

h'm as there is no other member of the genus living within some 2000
miles.

*Coclopleurus paucituberculatus
Gregory, t8go, Geol. Mag, n. 5, dec. 3, vol. 7, p. 486; pl. 14, figs. 4, 5

The only specimen of this echinoid as yet described was collected in Miocene
strata (Middle Murravian) at Morgan, South Australia. Gregory states that the
specimen 15 in the Ipswich Museum. It is an incomplete but fairly good individual,
1g mm, hd. by 12 mm. v.d. That other specimens are known is implied by Tate

(1891, p. 274), who refers to a MS name of his and gives the locality as "River
Murray Chffs near Blanchetown.”

Family TEMNOPLEURIDAE

This is a I”F family including more than 30 genera, of which at least 16 contain
Recent species. They fall into two subfamilies, distinguished by the character of

families was not av .
anfhu mnnlwﬁm:m
hlrmﬂﬂ'-“ our views.

Ksv 1o THE GENERA oF Tino ;

without pits on sutures or at angles of coron
|.‘ 1.-_15 extensively ornamented with grooves, de
or knobs, sometimes greatly reduced: f
ﬂ.‘l‘ﬂmm: rounded pﬂ:ntngﬂml Iﬂﬂphll‘ll: of H;r
m;nmt? .:w:u]ar. s:ulptunng of test slight; W“,l
\. Test not sculpturcd, or rarely so, but with pits on sutures or a
HE mrl:ll'lll]- Flat'ﬂ e B -f-"l-i‘

B, Primary ubercles distinctly crenulated: N
Coronal plates, at least abactinally, with deep and mon
conspicuous pits at sutural angles; ll'rmph 3

more or less distinctly along horizontal sury

bulacral plate at ambitus with 1 or I{uﬂr w:;é
tubercles ! ++ e

Coronal plates with small sutural pnu or ﬂmﬁ pits are large
enough to form furrow along horizontal suture, interam-

bulacral plates at ambitus cach carry 49 MH& |||5!5I _—_;I

wbercles in a horizontal series ... .. RIS
BB, Primary tubercles not crenulated (or !nmﬂ;r ﬂ-iﬁ m A
individuals) : il
C, Every ambulacral plate with primary tubercle close beside k | t._ X

poriferous arca: e
D. Coronal plates with deep, conspicuous, mliruﬂnnig&n iy
sutural angles and on horizontal sutures;
areas narrow, pore pairs in an :ppmmm:ﬁdr vertical i
SEries R N
DD. Coronal plates with !mall sumral pﬂs or none:

E. Median abactinal interambulacral areas (and usually
amhbulacral also) more or less extensively bare, free
from spines and tubercles:

Interambulacral plates low and numerous (21 or 22}
in each column in specimens 20 mm. hd.; pore
pairs distinctly biserial

Interambulacral plates high and few, not u;}n;c mt:::-

18 in largest specimens; pnr: [:h'l.ll's usud " _ 3
serial | l nu': 'm“ hu:n terocyphus s

EE. Median abactinal interambulacral Areas i _
maore or less covered by secondary or miliary spines Amblyprewstes

d abave )
CC. Only every second or third ambulacral plate, at an Hologneusies |
ambitus, with primary tubercle close beside porifcrous area. .

Mespilia




Paradoxechinus novus Laube, 1869, p. 186.

s hased on a single South Australian fossil echinoid, but

g #ﬁ‘“m was found in the Miocene rocks nm,

material Cotteay based a genus Coptechinus. Duncan (188g) g0

m{,“ 25) are agreed that the French and Aum"m.;“
.mgms lﬂ!’ rate, they cannot be distinguished until lfl!ll;h.

i is available. Duncan (1877) described a smal fossi]

ﬂ.l. Tmmﬁ;m, but ten years later he made i the

2 *W considers 1t identical with Laube's 5P¢I:iﬂ. and |

& .-.“I...,'!....__ “ m to qu:!ﬁﬂl.'l hi_] ﬂpiﬂiﬂn-

#Paradoxechinus novus
gsber. Kais. Akad. Wissensch, Wien, vol. 50, p. 186; fig. 2.

’Wi- Duncan, 1877. Quart, Jour. Geol. Soc. London, val, 33 p- 46
3 B I: 3‘5 18870, Quart. Jour. Geal. Soc. London, vel. 43, p. 418,

- 1::..I!.'ﬁl_,:_.:_. . b mwhi{il ﬂ].tﬂlﬂw names rest was Eﬂul'ld :il'l 5&1.1[11 ﬂuﬁmliﬂl

“ﬁ_m MY %I" = at Mannum and in the beds at Aldinga Cliffs; and in Victoria,

e """lﬂi-hl"ﬂl .'."_. Kalimnan, and Beaumaris. Tate (18g1) lists these fossils as from

i strata. but Duncan and Lambert and Thiéry say they are Miocene, and
M e {I_If.‘ﬁm} calls them Oligocene, Miocene, and Lower Pliocene. The unique
C w ﬂu is 13 mm. hd. and 65 mm. v.d. The apical system is wanting,

......

GENOCIDARIS
A, Agassiz, 1869, Bull. Mus. Comp. Zool., vol. 2, no. g, p. 262

Genotype: Genocidaris maculata A. Agassiz, 1869, p. 262,

The occurrence of this genus in Australia is sull open to question, for although
many specimens of the supposed species were found, not one had either the peri-
proctal plates or the buccal membrane present, and without those features, the
genus cannot be positively determined. The close resemblance of these little urchins
to the West Indian genotype justifies calling them congeneric therewith, but until
specimens are found with the test intact and spines and pedicellariae present, the
occurrence of Genocidaris in Australia must be regarded as open to guestion.

Genocidaris incerta

H. L Clark, 1928, Rec. 5. Australian Mus,, val, 3, p. 457; Ags. 1370—¢.

Verco, whose extensive marine collections so enriched the South Australian
Museum, took 63 specimens of this little sea urchin off Cape Borda, Kangaroo
Island, 60 fms.; off Cape Jaffa, South Australia, go—300 fms.; and off Beachport,
Sﬁ'llﬂa#!-lll'.l‘llﬁ. 110-200 fms. Unfortunately all are dead tests, and no spines,
. .llﬁﬁinﬁlufa. periproctal plates, or buccal membranes are present. The largest
' '.-..:'“-5?‘“"“”5 mm. hd., with height onc-half as much or a litde more. The bare

|y are B

- T cmall but interesting genus mginﬁ.:m”f Ko
T -j’!._;;“ of Asia to Karachi and Muscar, It has

2 che south, it reac
gii7% of the continent from Fremantle to ﬂlttrnﬂunﬁ

Wﬂ: ea

::hil' less than 30 mim. h.d. (usually 15-20 m}; | 25

i

ni-,p_h and whitish or very w, el L
1 o waculata of the West Indies is oby

dy of South Australian specimens, doube ;
2 L - .-.-::q__t: .-.:r,::_:::...-. LU
. (Bata. Mon. éch.: Obs. prog. réc. hhﬁ_%'ﬁ- .

(A5

; .. Cidaris toreumatica Leske, 1778, p. 155,

[

Africa, but does not scem otherwise h'm
south hes Queensland on the il e
1.4 endemic specics OCcurs in large numbers ﬂﬁ-mﬁﬁ ._

sily distinguished thus:

- | AL =
: %"m inle .'IJ.. :,
s along sutures usually conspicuous; primary tubercles ven o 2

o P po—1oa per cent of height of coronal m‘ srasaas |

o nearly fio mm. h.d.; spines rather

pecupying

" o ] Tty Ly

panded; pits along sutures shallow, except at v ol
indistinct; primary rubercles small, only about whﬁiﬁiﬁi i w

Temnopleurus toreumaticus

Cidariz torenmatica Leske, 1778. Al:ld: ad Klein, p, R L
Temuopleurns farcumaticus L. Agassiz, 18410, Mon. ech.: ‘Qﬁ og. r

Eth'l P g by 4y
A. Agasiz, 1873, Rev. ech., pt. 3, pl. 74, E_E‘- 4, 5 ‘

This is a common I:l'j:ll'll:st Sp:l:iﬂ, but occurs mh'ﬁﬁ; ian :
and extends its range to the Queensland coast. It has not hﬂEﬁM' n Torres
Serait, but isolated specimens are known from various paints between 15° a
23° 5. These show considerable diversity of color and give room for difference o %
opinion as to the identity. One in the British Museum from Port Curtis scems o
me a possible albino. With sufficient matl:riﬂ available, we may 511"1 hﬂ' = .
is a2 Queensland Temnopleurus not torewmaticus, but a disnnct species, for W e
Tenison-Woods ( 1581) proposed the name cavernosa. As Icgtrd&.lhi ftﬂlm mi]
1 have seen, however, | find no satisfactory reason for not calling them m

with the Japanese species, as Mortensen (1943) also believes. He considers Tenison- =__' &
Woods' species a Temnotrema. R
_r". ,]"
Temnopleurus michaelseni _ fd

T i
"™ i

y . ; = 1 il‘l# R =y
Salmacis michaelsens Doderlein, 1914, Fauna Eudwat-hmlnllfﬂn vol. 4 P--ﬁ'ﬁ T .
Temnoplewrus australis H. L. Clark, 1528, Rec. §. Australian Mus, ““L P ‘“ﬁ A iﬁ:,

figs. 138a—d. i S gy :,

Temnoplewrus michaelseni H. L. Clark, 1938, Mem, Mus. Comp. Zobl, val. __L';_ 3
A full account of this interesting endemic species of mﬂh H_:pp :
25 mm. h.d., bu Sioug ‘%J-‘.-?-'-ZH

I.
"o
gl M

gven in H. L. Clark, 1938. Tv s commonly less than e

l-vd o
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i“ll_ll'l.il_l-'-:i versity of form, as v.d. ranges from 0.50 to over o0 hd, There

injesal hhﬂl’ dﬂp“ the rest may be tht or dark gray, often m
aierighhe Iﬂﬂﬂ or it may be cream color or whitish with spots or blotches of
S m Thﬂ w le are often quil:-:lgm‘:n. and that colar may tin

the whale upper surface. In extreme cases the spines are green, with dark pyg,,
ﬂ‘ Hﬁ“- tips, and this form hu‘h-:en designated as varicty viridss. Mﬂmﬂ-i!.'n'i
el a 108) statement that he is “unable to sec how it differs from the usisa)

; form™ merely shows inattention to the hn:f_hut _pcrf:rd}r definite dmriiﬂim
Onrdinarily the color of the spines shows much diversity, but as a rule the ]“Eti:
‘ones are dark red or red-brown at base, dull light red in middle, becoming green
distally and tipped with white. The small spines are more or less pure white. This
Eﬂtm, hin is common at Cottesloe Beach and ncar Garden Island, Fremangle, It

Mmh to Bunbury and appears again on the South Australian coast, where
i immm in Spencer and 5t. Vincent gulfs in 14-22 fms,

SALMACIS
L. Agassiz, 1841h. Mon. éch.: Préf. Anat. Echinus, p. viii.

Genotype: Sulmacis bicolor L. Agassiz, 18416, p. viii.

The line berween this genus and the preceding is difficult to draw, but the species
of Salmacis are larger and have a different facies, and there 15 as a rule linle
practical difficulty in recognizing them. They occur throughout the Indian Ocean
region from Zanzibar to eastern Australia and the Philippines. Apparently they
do not reach Japan or New Zealand; their farthest east seems 1o be Ugi, Solomon
Islands. There arc 5 species on the Australian coast, and 1 of these has a well
marked variety. The following key will help in distinguishing these usually
handsome sea urchins:

Key 1o THE Species oF Savsacis

A. Vid. exceeds onehalf hd.; all oculars exsert; each ambulacral plate
with primary tubercle close to poriferous arca (Salmacis 5. str.):
B. Primary spines not banded, greenish or light<colored at base, be-
coming reddish or purple distally (or for most of length) but
sometimes with light tips:
Coronal plates separated by distinct sutures, edges of which may
be slightly beveled ,
Coronal plates separated by deep horizontal furrows, sides of
which are more or less vertical verpulata var.

alexandr

virgulata

BB. Primary spines banded, usually conspicuously so-
Primaries distal to green base rose red; actinal primaries notice-
ably widened ar tip; gill cuts insignificant bellt
Primaries distal to green base not rose red; actinal primaries nat
specially widened ar tip; gill cuts deep
AA. Vd. les than onehalf hd.: ocular | usually insert or nearly so; only
every other lel:ul::r:l plate {at least in mid-zone) with primary
_ tubercle beside poriferous area (Salmaciella Mortensen) :
Number of ambulacral plates in column 0.52—0.62 more than inter-

w; mhr: white, greenish 'I-I-'Iutr:, -and olive green, no

. sphacrotdes

oligopora

i .
P

of ambulacral plates in calumn o.70—0.87 mere ¢ it =3
Fumab,:hulnﬂﬂl‘r colors d-i'-'fﬂlﬁﬂd+ tending to be T‘m'il it
fen white, banded with purple or - -.“.'ff-'; .: o

. and Desor, 1646 Ann. sci. nat, Zool, ser. 3 vol. 6,5 g

mon's Ech., in Jena Denkschr,, vol. 8, ﬁ'ﬁlhﬂi{,ﬂ .

o ad

: I

pederlein, 1973 e :
to be some doubt whether typical wir o SEE
W:d'i;:‘;iﬂt Indies) occurs in Australia, but a M I;:& qr.e"u. of y
Asi o of Comparative Zodlogy collection, labeled as from the Queemiland
s southeast of Double Island Point, in 33 fms. As this specimen was ¢

25 m*;{ Australian Museum, there is no reason to doubt the ac e
from have scen no other indubitable wirgulate that was i“ s |
But | m to which Bell gave the name alexandri is l.h:m “iﬂ& s
e E:II';: from Port Jackson north and westward o B .:ll.‘-.'“wwm‘._ e
Australl bed as Salmacis alexandri Bell (1834, p, IIB: I}m:'.hll.!’ —
the status of a variety of virgulata by Doderlein (1903, p, 712; pl. ﬁ%% s

o
il

[t was descri

d a subspecies by the same writer in ig4. T 1535, | conshlend
and ral";nd until more material is available | am inclined to continue it

ﬂﬂ!lf.'l"l:?. This variety is very common on the Mﬂ%mmﬂhﬁ il

uﬂndﬂ: rocks near low-water mark as well as in depths of 5-10 fms, I

raordinary diversity in color, and the extremes are so unlike it &w#‘ | i
;qr are really the same species, but connecting links are o numerous f]HF

any doubt. At one extreme is the lovely purple and white urchin called

2
£
¥’

pleurus scalaris” by Mortensen (1918), which may well bear the m“ml{‘

- -

sealaris,” and at the other extreme are the green or green and white in

which [ have called “forma viridis.” This Salmacis is recorded ﬁmmﬁ.* 13

and Geraldton on the western coast, and from Long Island in the Abrolhos, but
tly it does not 5 o
:E:Pa:::ﬂ::nt. It grows to a large size (70-80 mm. hd.) on both thl:mqﬂf'
western sides of Australia, but the largest we"fuund at E::uum:: was ﬁﬁm'ﬂg
remarkable type specimen of Salmacis woodsi of Ramsay (1885) is undoubtedly a

malformed individual of wirguiata.

Salmacis belli

“Challenger” Ech., p. 113 (partim).
: Semon's Ech., i Jena Denkschr., vol. 8,

Salmacis rarispina A. Agassiz, 1881, "
Salmacis sphacroides var. bellt Doderlein, 1903,
p. 718; pl. 64, Ags. 1-1c. . . F
Salmacis belli Mortensen, 19og. Ech. (r} Danish Exped. Suam, p. 69, _
northern coasts of hunrﬂl_il El_-‘ﬂﬁ-
to Holothuria Bank off northern

This very lovely sea urchin is found on the

Lindeman Island and Port Molle, Quﬂ:nshnd- hd. but
Western Australia. It is not known elsewhere. It grows to be 74 mm. bd., mast

. test i
of the rather few known museumn specimens are 10—40 mm. hfm:.rhr:d e i
colored (cream to fawn) and the long primarnes are banded Bt e

with one or two whitish bands near the up- I:.‘l hl'gl-'& iﬁ 'kt‘ ‘Fm#m
notably long, but the colors are very distnctive an plll:ﬂlll.l!i._

spicuously wide and flar distally. The insignificant gill cuts are

ool

158

occur in the Fremantle region or on the southern m¢ In




' l!ﬂjh Ech. Linn, p. 69,

Semon's Ech., in Jena Denkschr., val. 8, p. 716 pl. 63, figs .,

Along the Australian coast it occurs from Lerg Howe
2 Ill'm'_‘_i_ Point, Queensland, north and west to Broome, Wester
yme, it does not occur along shore, but lives in 514 frns, ,:;
be 8o—go mm. h.d., and shows considerable diversity i color
X .,_ el aind brownish red minglt with white or very ﬂgh;
eat varicty, some specimens being light and others darkcolared, gy,
e “”.m A rrecn at base but white distally, with 3-8 narrow and distiney
purple. In some cases the red shades approach vermilion,

: : Salmacis oligopora
LY, M 1g16. “Endeavour” rept., p. 113; pl. 42: pl. 43, fig. 2.

sthing further is known of this endemic species from southeastern Australiy
ond what is given in the original account. The “Endeavour” took 8 specimens,
‘mm, h.d,, off New South Wales and in Oyster Bay, Tasmania, in 2050 fms,
e colors are white; greenish, and clive green, with no hint of red or purple

N Salmacis dussumieri

\ ~ Agassiz and Desor, 1846. Ann, sci. nat, Zool, ser. 3, vol. 6, p. 350.
Doderlein, 1903. Semon’s Ech., in Jena Denkschr,, vol. 8, p. 715; pl. 63, figs. 5-5¢,

- Widely distributed on the coasts of southern Asia and in the Malay Archipelage,
this well marked species of Salmacis ranges southward on the castern coast of
Australia to Port Curtis, Queensland. Mortensen (1943) questions the validity of
this record, and those from New South Wales probably refer to the preceding
species.  The literature referring to this Salmacis makes no reference to the size

of full-grown specimens. The largest in the Museum of Comparative Zotlogy is
65 mm. hd,

TEMNOTREMA
A, Agassiz, 18630, Proc, Acad. Nat. Sci. Philadelphia, p. 158.

Genotype: Temnotrema sculpta A. Agassiz, 18634, p. 358.

This Hd-!igmw of small but often beautiful shallow-water sea urchins is well
il d in Australia, but owing to their secretiveness and insignificance they
are not often collected in any numbers, and hardly one of the species is known from .
mmiw ’P‘d"{ﬂ“’f-m:ilhﬂugh Temnotremas have been taken on the
o :'mr'*':-‘ i ";" B ustralia Queensland to the southwestern corner of the
: ';*-;L. Sassaug Anfog "y three visits to those coasts | found but 10 specimens—8 of 1
~ peaesand 1 cach of 2 others. The 5 Australian species may be distinguished thus:

| or nearly s0; no conspicuous siransl ¢
M"'rﬂ::.m rest highs valves uf’ globiferous p .-v-
E:lﬂl’h an each :Iid!'-', near tp: i P ._.~ B -._. S
Genital plates not abruptly depressed at outer end, st genital
pare; test dark (olive or clive gray); bands on pri
I:Il'iﬂht iﬂfl!t o i ekt '”“""""."F.--.;:p'; ..' :
Genital plates abruptly depressed at outer end, at genita
west greenish white; bands on primaries violetred
Anus excentric; distinct suranal plate present; valves of globiferous

BB An S ellariae without lateral teeth .. CECEEE
. Bits becween, coronal plates seall, seldoen a8 lone . spose S
C‘ES'&“" purplish m.d and dull purple; spines b ght red
bre or less white. ..ol SuSioei ':i-‘!, :
Colors greenish and white; nored. .., ... | it

. i
=
-I.

BA- bk

Temnotrema bothryoides ‘."-.‘_“_ '
rus bothryoides Agassiz and Desor, 1846. Ann. 'ﬁ'ﬂ

Temnoplen e
p. 30 a bothryoides H. L. Clark, 1gra. Mem. Mus. w Hﬂ%r‘:

3 i ! [ e el o e
r'ﬂ;."::% (See Mortensen, 1943, Mon, Ech., vol. 3, pt. 2, p. 354 r..r-

Diderlein (1903) says he had many small examples of Pl
from Thursday Island, Torres Strait; the lugu: whose measus
51 mm. hd. In 1914, he reports the species from m gay, §
but gives no information as to the specimen or specimens. There is li
however, that it was the following species (chgmr)r h!ﬁlw '
of bothryoides (as Temnotrema decorum) as in the Briosh Museum, 3

s.al coast of Australia; the la;iﬂt Wi mﬁ ETM I]u._:.w:

and the bright red rings on the spines ma e species easy to recognis
t:;;:, I n:mrdl:clgspr:cimens 23-26 mm. h.d. and 15-18 tt.lﬂl-"l.l!.*ﬂm‘-ﬂ:l; coflect {9; :
of the Barrier Reef Expedition from northern Quecnsland, and in '.gﬂll orted 3
very fine specimen in the Australian Museum, from off Peak . i
Queensland, 3-6 fms., also a small bare test Ernm Darwin. The w R
the “Alert” both took bothryoides in Torres Strait, indthﬂt I::ipﬂﬂff bl
British Museum from Holothuria Bank and Baudin Island (125" 15" E,14" &:F e
Western Australia. This handsome little echinoid pﬂ.‘l:.hl‘ﬂf occurs in the Eﬁmbrh 5
region, but data are lacking. West of King Sound it 15 Wpﬂmﬁrw - e

following species.

Temnotrema elegans B
Mortensen, 1918, K. svenska Vetensk-Akad. Handl, val. 58, no. g, p. 13 Bg: l‘iﬂ!*ﬁ R
hgs, 4-6; pl. s, fig. 3. i

This pretty litde urchin was described from 7 specimens GReA 18 3 0 S
southwest of Cape Jaubert, Western Australhia, considerably fen o ﬁ:

lurgest was 15 mm. h.d. by 9.5 mm. v.d. We also took :m D a
region in 5-8 fms., 3 in 1929 and 4 in 1932 Th-tlltﬁ"ll‘: 3 L R :
vd; none of the others is relatively nearly as high. Wesees. 2
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imen from Rottnest Island. Déderlein,

BT AR Y (i - : Igy }
s from Shark Bay, reported by him as decorum, is very probah| 4
: mm i ﬁ-um? Broome to Fremantle. The coloring di.Enﬂ"@“‘;

Temnotrema Siamense

L P ]
a1

Bl ekt semensis Mibrténsen, 1904. Ech. (1) Danish Exped. Siam, P 79; pl.
Friemy SR ‘h= 1. ﬁ’ﬁg;. 2, 0 T4, 15; 22 . LA
- *'I"'M H. L. Clark, 1912, Mem. Mus. Comp. Zobl,, val. 34, no, 4, p, g
Pty ; ﬁl Hn- L {:-Iﬂtkl- I‘FI' Ech, Torres StTIItr p- 150; P]‘ '?. .EE. 5 (mlnr:d}

his East Indian species reaches northeastern Australia, but only 2 specime
ﬁﬁi :@ The first was found at Mer, Murray Islands, in 1g13. It s Emm:
ﬁ.‘&.ﬂim very little red on the spines. It was wrgng_hr identified as T, .rmfpu:
The second and much larger specimen (11x6 mm.) is in the Australian Museum
and is said to have been taken at the same time and place (in 1928, off Peak Paint,
wuﬁ_ in 36 fms.) as the fine Temnotrema bothryoides referred to aboye,
wm Halothuria Bank, northwestern Australia, identified by Mortensen

are in the British Museum, so it will not be surprising if siamense occurs along the

Temnotrema phoenissa
H. L. Clark, 1926, Rec. Australian Mus., val. 15, p. 188; Ag. 1 (2 figures).
This species is known as yet only from the single specimen collected by W. E. |,

Paradice from a coral fragment taken n 8 fms., off Ellison Reef, outer Great

Barricr, Queensland, and now in the Australian Museum. It was in company with

two small Parasalenias, It is only 6.5 mm. h.d. and 3 mm. v.d. The dull purplish.
red color is simply dull purple in the interambulacral areas abactinally; the spines
are bright red, with more or less of the tip white. The relationship of this form to
‘motium and seulpra is obvious,

Temnotrema notium
H. L. Clark, 1938. Mem. Mus. Comp. Zoal., vol. 55, p. 387; pl. 26, fig. s.

This 1s another species based on inadequate material, but at least there are 2
specimens of this dullcolored form. They were taken together in King George's
Sound, near Albany, Western Australia, by Troughton, of the Australian Museum.
One is g mm. hd, the other 7, but they agree in all essentials. The dull greenish
and white coloration makes them casily confusable with young Temnoplenrus

michaelseni of the same region.

MESPILIA
Agassiz and Desor, 1846, Ann. sci. nat,, Zool., ser, 3, val. 6, p. 357,
Genotype: Echinus globulus Linné, 1758, p. 664,

w:hﬂh“- ﬂ_‘i‘ Eenus Ei{nujni more than a single species is still open to question,
but if there is but one, it shows considerable diversity of color and tuberculauon,
as there are at least 3 named varieties,

" phulus Linne, 1758.  Syst. Nat, ed. 10, p, 66y

W iﬂ'ﬂﬁﬂfﬂ Agassiz. and Desor, 1846, Ann, sei, y

el

In 19-'35 ':F'
gy auention 12 land, in 1848, and |
My A0EES Tsland, Queensland, in 1978, and in 1880 withdres
Ll'.l}' .:htﬂ for its occurrence on the w m
_. _“?u EHT' []bvil]usl]l' it l:il.'hﬂ' 15 rare m’!ni\'ﬂ nﬂl}‘;ﬁ .-_- i ,._ :
“Tmr;;: has taken @ specimen on the east coast. i ',,___.
1o PPE © however, Beresford E. Bardwell obtained § specimens’ vy

1873 Rev. ech,, pt 3, po 477z pl. B, figs, 13, vy

388) 1 said this sea urchin was “not 1

P e |

In ‘l‘:'.;ﬂ_:m at Augustus and Champagnj islands, wm

lﬂwu:gt;]; discovery was that the m dare not M Fii
® 4 examples of the interesting color variety peﬂmmm'
i y, known from the islands of the western Pacific and the Philip
IFndgf uﬁ red tints in its coloration. The usual red and green Mespil

1o Japa
land. Ad

tension of the known range of Mespilia. But the e

ult specimens of Mesptlia are 40 mm. or more hd.

MICROCYPHUS

Agassiz and Desor, 1836, Ann. sci. nat,, Zool., ser. 3, vol. 6, p. 358.

Genotype: Microcy
This is a characteristic genus of southern Australia, and only 2

: . ’ i AP et -._:-_'..'.-._.-. Sk .I;. -I' !

lsewhere. The species are all notable for the beauty of Iﬁ!‘ﬁhqﬂ: gl
o none of the Australian forms are sufficiently m*hm o
10 know how constant the color characters are. For the present they afford the best. 'I‘ g

pretty coloration, but

means of distinguishing the species.

Key o TaE Species of MicRocyPHUS

A. Margins of all test plates, except near peristame, E:?dlf '#h:lE; enire
surface of uppermost coronal plates white with reddish unge;

lowermast plates and central part of others, except uppermest,

rich reddish brown; upper en .
merging into grayish brown of abactinal system. .. ..

AA, Coloration not as above: 4
B. Spines light, greenish at base, white at up broadly encircled by

band of red: bare interambulacral areas broad and very light- |

colored
HB, Spines not banded:
Bare interambulacral spaces narrow and da
brown in young, almost black in adults)
Bare interambulacral spaces narrow and rose red;
reddish

rk-colored (yellowish
; spines deep red

a1

s been called to the fact that Tenison-We ‘. _::_ ‘!ﬁfﬁ,ﬂ ‘r

o and south to New Guinea and, as already mentioned :

phus maculatus Agassiz and Desor, 1846, p. 35#. ™

ds of ambulacra dull reddish brown

spines pale

o 1y L A

s
: -
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- Microcyphus pulchellus
1; .-n Muﬂ. Rec. S. Australian Mus., vol. 3, p. 4623 figs. 13006

mh:ﬂ on a bare test, but the hﬂlﬂtypc is unique, |
A h Gulf, South Australia, and is now in the South ﬁu!l:nhw::
,.hbw@mm‘ only 125 mm. hd. and 11 mm. v.d.

Microcyphus annulatus
I-.-r!f -,.*I ﬁd m t:] Mh E’Pﬂ. EIII.'II..P- 101 {l'lﬂ Egur-:]

of this little sea urchin are now known, half of the
m ? ﬂgf;r South Australian waters in depths down o :.;

er half hlve come from near Port Phillip, Victoria, and from Bags
nen was taken in 4050 fms. off Schouten Island, Tasmanis,
!:; the “Challenger” at her stations 161 and 162 were identified
.. W The largﬂl ;pr:mncn! are :g mm. hd.; and the
sl 0. ﬁ‘m nearly oo hd. The type specimen of annulatus was

has an cJ]:pttul ambitus. When the material in the
w_.mminnd by me in 1ga4, all the 5 specimens from station 163
m ranging from 12 to 17 mm. hd. It is evident that
me was not seen by me, but it is also quite certain that the

mbitus is not, as he thought probable, “really a specific character.”” The
. ﬂltﬁtm is not always present on all the large spines; in some

i A ‘a few show it.

AR Microcyphus zigzag

E'r-r:- m 1846, Ann, sci. nav, Zool,, ser. 3, vol. 6, p. 358.

_‘[%_'“I : uhif-"' Rev. 'ﬂ':h-r pt. 3, p. 469; pl. 3:-‘ fgs. 11-13.

!'1 _IEZ_'Z&. \ ently a rather rare species, for although there are 11 specimens in

. '_ of Comparative Zoilogy, several are ald, with dubious locality labels

spe ns said to be from Japan and the ° Ph:llppm:s were purchased long
m in Hlmﬁrl:lﬂg, and of course the locality label is not to be trusted), and the
remainder are recent u:qmsmum, 2 from Tasmania and 4 from Western Port,
Victoria. There are 6 specimens in the British Museum from Port Phillip Heads
and Bass Strait. Verco took but 1 small bare test durlng his extensive dredging in
South Australian waters. The largest known specimen is 25 % 23 mm., a bare test

from an unknown locality {I:btlcd “Philippines” ).

Microcyphus compsus
Mﬂ" elegans Mortensen, 1904, Ech. (1) Danish Exped. Siam, p. too (specific

name precccupied),
il Microcyphus compsus H. L. Clark, 1912, Mem. Mus, Comp, Zool, vol. 34, p. 322 (no

Besides Mortensen's types in the British Museum ( 4 specimens from Port Phillip

iy

,.ﬁk only reported specimens are the s collected by Verco, at five different

1 as 148 mm. long and only 12.8 mm. wide, but no other:

e
ANNOTATED LIST: N e
T BCHINOmEA w..tﬁ

i South Australian waters, 33130 fma, (or e
The smallest has the red ’*“ﬂﬂﬂﬂluﬂ .

:.F'.Bu‘l IFF:IHM: | -: ,.. i
AMEI-\'PNmms 1 Al

t ig 181 Mon. Ech.: Préf "‘“‘*Eﬂﬁu;p,g., '5 ..,I-—-
. Fchinus ovum Lamarck, 1816, 1u1_3'?.# | --ﬂ Ly

of the most characteristic of the endemic penes .~ G
'ﬁ" ﬂ:,:wd from Tasmania and Bass Strait to Geraldee
-_,# from New South Wales and New Zﬂhmlﬂ e
A %mmﬂ? wash up on coasts far Erﬂmththﬂﬁtﬁ .
B oceur in large numbers on “grassy” or * G

f(f"m fms.), and the bare tests are often up on
i e quantitics. As a result, the Aarire of
ek spines and pedicellariae, and frﬁqul:nﬂy the bu
s o, Consequently, at least 8 species names k
% without adequate material in gmd condition. Ow ;

b and the individual diversity in shape and m
) ‘Wm species lines are still hazy, and areas & &
B4  erfectly delimited. The whole problem needs to be attacked di

R collect material and work out its inte

* Lﬁi alia. Meanwhile, an abbreviated form of htﬂ
 Museum Catalogue (1925) will serve here:

A, Periproctal plates small and thin, with no qﬁn;; rimary spines 1
' purple, or green, with secondarics dﬂ:uu;w i
interambulacra (or some sort of color ornamentation)
cOnSPIcuous; poriferous areas narrow: s
Primary spines bright red; test usually dark, with m ; l"‘
interambulacra often noticeably darker than nﬂ;w;
tion of test rather coarse o ARE, Sy h
Primary spines pale red, purple, Imlzud:r ar mwﬂhm
lavender or ncarly white; test light<olared; tuberculation of test ":""
notable for small size of tubercles ... . [ et e o d!
AA. Periproctal plates coarse, some at least bm.nn; qnnu pm.lﬂ
not bright-colored, often darkest at base and light- ar even "ﬂiﬂb'
tipped; ornamental patterns on interambulacra indistinct or want-
ing; punf:ruua areas narrow or wide, often notably wide with 3
vertical series of pore pairs:
Miliary spines much sharter than half h'dlmﬂlh of pn.m:lﬂ..:: . LN
spherical white tips; v.d. about 0.0 h.d.; pnmary ﬂ““'“ A
\ or brown “m

: Mﬂmry spines at least half as long as P"mﬁ“ “F‘ m ’Fh

primary spines dull or pale

Ir l|
-

Amblypneustes formosus

ﬁ'km'-“-“ﬂﬂ 1846. Voy. “Venus": Zooph., pl. % hg. 2
A Agassiz, 1873, Rev. ech, pt. 3, p- 479 P]Jf-ﬁ! L.

I
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1 examples of this species are easy to recognize, even though
n m the coarse tuberculation and hndmmﬂrm
D ing distinctive. Most specimens are under 25 mm. hd,, and the
\ Jess than the diameter, but the largest specimen in the British M :
e ﬂym v.d. The distribution of formosus is imperfectly -
i .an,hwhm anywhere between Bass Strait and F "f"‘ﬂ,

Amblypneustes pallidus
1816,  Anim. sans vert, val. 3, p. 48.

S puldas Ve, 186, Vo Venuw”. Zooph pl. 3 . .
gy T wﬁﬁm vol. 4, p. 4f0; pl. 9, figs. L.

beautiful sea urchin is very common in Koombana Bay
etralia. The test is some shade of lavender or purple, :mi

s L_..-' &nm Eght green, more or less reddish at ﬁp. ¥ hﬁglﬂ

jﬂ}hhﬁyiu base; the secondary spines are commonly bright

; H Y "ﬂ'!’ pale, almost white, or quite brown with little indication
. This diversity of color docs not scem to be associated with size or age,
Narge ..FFM i‘ i_ﬁ'm. hd., height o.80—0.90 hd. A specimen in the
h Museum, 34 mm. h.d., is 36 mm. high, but this is a rare variant. A specimen
South Australian Museum is 48 mm. hd. and 50 mm. v.d, the largest
wen on record. In several South Australian specimens, the ambitus is aboye
 the equator, resulting in a noticeably ovoid form. In very young specimens (3-6 mm.
A }ﬁﬂ,},v&.uﬁg o.50-0.60 hd., so that they seem quite fattened. The range of

::— f hﬂhﬂ&ﬂtﬂ be chiefly along the southwestern coast of the continent between
.-T.‘.-' h’l .I ng: hth Australia, and Dongarra, Western Australia. A single
g specimen in the Muscum of Comparative Zoblogy 1s said to be from “Victoria

1m1, (1943) variety subglobosus seems to me without value or significance,

Amblypneustes leucoglobus
Déderlein, 1914 Fauna Sidwest-Australiens, vol. 4, p. 463; pl 9, figs. §, o.

This is a dubious species, as its relationship to the following (ovum) is not clear.
It is apparently a Western Australian form, and is common on that coast from
Geraldion to Bunbury. But it is not yet sure that the characters supposed to
distinguish it from oesm are constant. It does not grow to as large a size apparently
as ovum, the maximum being 44 mm. h.d. The coloration is not distinctive.

Amblypneustes ovum

Echinus orum Lamarck, 1816, Anim. sans vert, val. 3, p. 45,
dmﬂwum ovurm L, Agassiz, 1B41bh. Mon. Ech.: Préf. Anat. Echinus, p. .
A. Agamiz, 1873, Rev. ech., pt. 3, p. 480; pl. Be, figs. 3, 4.

This name has been used for a very large number of Amblypneustes from all
Py of the iﬂﬂﬂltm coasts of Australia, but as most of them are bare tests, often
lacking Ii'l: periproctal plates, we are still in the dark as to whether they represent
1 very variable species or 2 or more distinct species confused because of our in-

ﬁ‘lﬁ:ﬁn Australian specimens lewcoglobus

- ;Hﬂ”"r Tasmania and Bass Strait westw; | ta
i Wf;:um b by the vasstibinckiry Retnts

aterial. The geographical range is also in question:
three supposed records from Hgnm :

e

often large: diameter up to 6o mm, and
.’I'ﬂhm.hfbg:culadnn of test ﬁ!“_rl obtest *“?m?&q b
b dull, brawnish, yellowish, or diety white spines
.. E’Hﬂilh test; pndu:nls‘nftcn dark-colored in marked
or, wer, MOCC hemispherical or even mhtw d ¢
oo hd.i muberculation coarse: \ Mﬁ
Very 1arge: up to #5 mm. !-u.d_; F"m.‘-
- her forming one-third or less of ambulacr
brown, dull pale rc:‘::fnr dirty whitish.
ﬂp‘-.“ﬂf‘ ;:i-r:zﬂ tubercles very IM.EE' expocilly, 0 s
marginal series is very conspicuous; test dull green
primarics dull green, often dark, cspecially at base, whaih &

ymall spines often very light, sametimes nearly white

HOLOPNEUSTES®

i 5

AR
5

F

Genotype: Holopneusies porosissimus Agassiz and Desor, 1
This is another typical, endemic genus of the southern
distinguished from  the preceding, yet constanily confus
facies is so similar. Owing to the peculiar habits and habitat
H. L. Clark, 1938, p. 392), which live among the distal fronds c
may be transported long distances, and their muumuuhg
of New Zealand is no evidence that they belong to the fauna of th
Mortensen’s (1g21) inclusion of Holopneustes in the list of New | "
s therefore unwarranted. On the other hand, his nmduﬁmﬁmﬂm
elevatus is based on a specimen of Holopneustes inflatus scems 10 me qUite feason-
able, Hutton’s specimen still had some of the spines artached to the test whea he
collected it, but this would be no evidence that it was then living. hiqqil:ﬁ L
probable that either Amblypneustes or Holopneusies lives in New Zealand seas.
There scem to be 3 species of Holopneustes, but the lines between them are not

sharply drawn. Most specimens may be distinguished thus: = ‘

Key To THE Species of HOLOPNEUSTES

A. Interambulacral plates fairly numerous (22-25 in :pmm:ns o TR
h.d., about 46 in specimens 48 mm. h.d.), their tubercles small;
areclae of primaries occupying only about half plate but forming
a well spaced vertical series on each side of interambulacrum:,
Ambulacra decidedly wider than interambulacra; primary spines A
greenish, more or less extensively ﬁFFl:d with red. .. .. I W

$8ce H. L. Clark, 1g13, p. 332 for a discussion of the genotype.
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mmh;ﬂtm and usually
whﬂwpﬂtm

j ﬂJ .thﬂt!.fﬂbﬂtl h

: LB &4 ritf
ceupying nuﬂjr whole height of plate and
#hﬂhﬁdﬂl vertical series on each side of
mary spines whitish or cream color ar pale
1 "unm ﬂppﬂd with lighter or darker; am.
' r,dy -.m&:r than |nr:r.|.mhu|n:rn, at least in

Holopneustes porosissimus

st mm;aﬁ. Kids, %60 mat., Zool., ser. 3, vol. 6, p. 364.
CAA M&»pl-a.ndﬂmphﬂr figs. 9, o,

e and usually brilliantly colored sea urchin ranges from Dongarr,
". .mmr& .nd ﬂm"d to Port Fhl“lp HEHdS. vll‘;tﬂna

: nﬂ l:jﬂ-plj reports it from Bass Strait and Tasmania, but these records

ens exceed 50 mm. h.d.; the height is ~normally

L,—.}, “The usual coloration is dull greenish, wuh the larger spines more
or less b “almost vermilion red. Duli:r{n]urﬂd individuals accur which may
;. Wwﬁth the following species, for the two are sometimes found together,
et E fw m found both eccurring “plentifully” at Cape Leeuwin, Western

: , and sent the Museum of Comparative Zoblogy 4 specimens perplexingly
diate hetween the two species (see H. L. Clark, 1938, p. 304).

A
‘t_l' IMEET

+ 3 Holopneustes inflatus

siz, 1872. Bull. Mus. Comp, Zodl,, val. 3, no. 4, p. 56.
73, Rev. ech, pt. 3, p. 485; pl. 8, figs. 5, 6 (as H. purpurescens).

ﬁi s ﬂm common Helopreustes from Fremantle to Tasmania and the eastern
;, ‘ -if Hmﬂmx. It s rtpm'tﬂd from Port Jackson, but verification of these records
453 %m As stated above, its occurrence in New Zealand is probably only in the

Mﬁﬂ‘ﬂd tests washed up on beaches. It is very common on the southwestern
~ coast of Australia, notably at Point Peron and Bunbury. It reaches a diameter of
~ over fio mm., and in large specimens the height equals the diameter. The color
~ mnges from gray or pale brown to deep red-purple. For an account of habitat and
‘habits see H. L. Clark, 1938, pages 392-303.

-

Holopneustes pycnotilus

ﬂlﬁm Mem. Mus. Comp, Zool,, vol. 34, no. 4, p. 334: pl. 104, fig. 4; pl. 113,

= This species is still imperfectly known, but is apparently confined to the coasts of
v New South Wales, Most of the known material is supposed to be from Port
3y m 'Hl# largest specimen yet recorded is 58 mm, h.d., with the height 56 mm.
iy S e Uis mm with the spines, particularly the primaries, a dull, pale pink.

e %MHIM New South Wales. Nothing is yet known as to habits

o l:,m.,lf..-.--u-:.a--.-.trf| ' LR B b d prﬂwm

Key to e Guwera or B

. peprocapprosimacly cenel € el e ey
?P I [nl‘!.dv 5 AL nr]m}lﬂﬁ]!MwI TRy
embranc
BH Bucca q:nllh:‘;mbrm: nnt plated, but naked, or “m .-, :
* T amall plates besides 5 pairs of primardial m-- o
C. Gill slits, if present, shallow and not sharply defined:
D. Ocular plates small, completely mm "
longer and primary tubercles much .
aries: size large, hd. in aduls ﬂ?'lﬂhﬂ. -
DD, Ocular [ usually, and V not rarcly, insert; M
and tubercles not conspicuous; size small,
ing 4o and usually under 30 mm. hd.
Valves of g1n111.h:mu: pedicellariae, so ﬁl‘ﬁm
conspicuous  lateral  tooth, normally on left g
Recent or Tertiary. . ... R Ty

Valves of globiferous Pﬂjm:'lhm ﬁ no lateral teeth; .

IE'
i ...=| . '.'-

Recent N
cC. Gill slits deep and 5harpty dnﬁnu:l F‘“Iﬂﬂ !Jm#ﬁh
well separated vertical series ... .. et T
AA. Periproct excentric at right, with oculars T and 'II ig_ﬂ i

LYTECHINUS
A, Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no, 2, p 24

Genatype: Cidaris variegatus Leske, 1778, p. 8s.

This circumtropical genus of half a dozen or more species [ld;-

Australian region at the northeast corner, only a single lpu&mim
having as yet been taken.

Lytechinus verruculatus
Premmechinus verruculetus Litken, 1864, Vidensk. Medd, p. 1

Echinus verruculatus de Loriol, 1883, Mém. Soc. phys. hist. nat Wﬁ vol, *“ '-f_. < y

p- 21; pl, 3, figs. 30 (several in colors). Ak
Lytechinus verruculatus H. L. Clark, 112, Mem. Mus. Camp, Zodl., vol. ﬂ“‘"ﬁ

The only specimen of this little sea urchin reported from Australia is the on |
taken by me at Green Island, off Cairns, Queensland, September 6, W kr.f ”
only 10 mm. h.d, hm.;ymm:]ldumﬂsmﬂtlmdh_: - .,""".'
the Hi“’luan Islnnds As the spme:l ranges Erﬂll Mauntus t© e s o
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1 or iunored the Green Island record. The variegated coloring, Particulrly
- blotches an the test, is quite characteristic. have never seen specime
l,.ﬂ“g' ?ﬁ'milﬂ"- but it is not unlikely that more or less divers
o e 1 Ty o i E : ty of
A by wi different ages, besides such differences a5 localities
rated might produce. The largest specimen in the Museum of Cota.
logy is 26 mm. hd. De Loriol refers to one 27 mm.

e : DERMECHINUS
i Ly New Echinoidea. Vidensk. Medd., vol. 106, p. 231,
B e .

‘m i Ve . of a distinct geous for this very remarkable sea urchin j

amply justified in view of its distribution, as well as its morphological characters.
X _m than one species should be recognized remains to be determined

en more mterial s available
Dermechinus horridus

-

mmj_ Agassiz, 1879. Proc. Amer, Acad., vol. 14, p. 203,

H. L. Clark, 1g16. “Endeavour” rept, p. 10g; pls. 39, 40.
—— jg24e. Fish. and Marine Biol. Surv. §. Africa, rept. 4, special rept. 1, p. 7.

 The W" collected at her station 308, off southern Chile, 1n 175 fms. an
‘mbm several unbroken small specimens and fragments of much larger
ones of an Echinuslike sea urchin notable for the form of the test, which in adulis
wﬂ-j‘ 1.25-1.40 hd. Early in the present century the “Valdivia” took what was
wmﬂy a half-grown specimen of the same extraordinary urchin off Mossel Bay,
South Africa, in 276 fms. Some years later the “Endeavour” collected what is
yirtually the same thing in 100—300 fms. at the eastern end of Bass Strait; and not
long afterward, the South African Fisheries Board brought to light a considerable
series of specimens collected off South Africa in 200-300 fms. Though the South
African material shows some slight differences from the “Challenger” specimens
and the Australian material has some slight peculiarities of its own, it is obvious
that whether we call it all one species or a species with two varieties, or three closely
related species, we are dealing with a single remarkable biological unit common to
the southern tips of the three southern continents. It is the most conspicuous case
of an echinoderm common to the three and not known from anywhere else in the
world. The added fact that the habitat is on the continental slope in each case makes
the situation cven more interesting.

The material collected by the South African Fisheries Board proves conclusively
that when young this remarkable urchin has the form, size, and general appearance
of a typical Echinus, but with growth the vertical axis elongates disproportionately,
‘llld the adult animal has v.d. greatly in excess of hd. The largest specimen taken
1$ anc fl"ﬂm South Africa which is 110 mm. h.d. and 127 mm. v.d., but the propor-
tionately highest onc is from Australia and measures 80 mm. h.d. and 115 mm. v.d,
In ﬂ“‘ case the height is 1.43 times the diameter. The color in life is more or less
vermilion or orange-red, with the primary spines smooth and shining,

n — e T B e il

| -

"Iﬂﬂl:']f“ Eﬂ:l.'l-.I| Pt Iy 'P.p I"-f"
. Echinus albocinctus Hutton, 1873, p. 1,
M. jusion of this genus in ‘I:!'I: Australian fauna re :.-.:_ = S
ﬁ*&;"ﬂlﬂ“mm' the living species are hnu‘d": s
! ﬁ’“"d egch is known. The md‘usi:m of a Tﬂﬂﬂ:u-y
one *  mechinus secms amply justified, but cannot
;fﬁ:? the three fundamentally important structures (th
auf 1943) is convinced that Preudechinus should be reg
s Recent forms may be distinguished from each other thus:

with RUMErous spines and tubercles, primaries not very con A :
bigger; periproct covered by about 30 phl'.,u; globiferous pe fﬂ‘“ﬂ'rq_ o]
with long, slender valves, blade longer than base ...
with relatively few spines nqd tubercles, primary ]
spicuously bigger especially abactinally; periproct covered by ve
quranal and a few other narrow plates; globiferous pedicelluriae

shart, wide valves, blade shorter than base. ... ... oo d

Pseudechinus notius

purechinus notius H. L. Clark, 1916, “Endeavour” rept, p. suxj phgte
Prendechinus notis Mortensen, 1921, Vidensk. Medd,, vel. 73, p. 167.

As Mortensen considers this species to be very nearly related to Presdechin ki
huttoni, and to represent that genus in Australia (see H. L. M !
1 am transferring it thereto. Only a single specimen pfm ﬁrh_-:.=!:!:3 &
wken by the “Endeavour,” southeast of Cape Everard, Victoria, in 70-80 fms. It
is 28 mm. h.d., pale brown with white spines.

Pseudechinus hesperus
H. L. Clark, 1938. Mem. Mus. Comp. Zool, vol. 55, p. 395; fg. 35; pl. 27, fig. 1o

The unique holotype of this urchin, 7.5 mm. h.d., was mﬂm&.in_lh cove at
the northeastern end of Rottnest Island, off Fr:mamlF, Western Eu_ntnht- The test
is light lavender-brown, the abactinal system and punfen:_lui areas hghf yellow-green
in rather evident contrast; spines very pale green or white, lightest distally.

*Pseudechinus woodsi |
Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 50y

Prammechinus woodst Laube, 1860,
p. 185; hgs. 1—18.
? Prammechinus huwmifior Bittner, 1893

vol. 1o1, p. 337; pl. 1, Ag. 3.

As Tate (18g2) has explained clearly how Bittner
into describing a superfluous species, it seems proper 0 &
Psammechinuslike urchins of the River Murray and Aldinga

Sizzungsber. Kais. Akad. Wissensch, Wien,

Tegsidunﬂthnwﬁ-hﬁﬁ .
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.mm of the various Recent genera of
-ﬁtﬁ#iﬂlﬂ!ﬂthﬂm&n&dmtﬁgm

'_ﬂW#i’gﬂﬂ;wﬂhltpcummnEFs.M
! ‘convineing. The fossils occur in Oligocene apq
~up to 22 mm. in diameter and show considerap],

it mrhl 'd. ﬂtj?‘o‘k h.d., but Tate says the low and high

NUDECHINUS
mmmmm , val. 34, no. 4, p. 276.

W#ﬂﬂﬂmﬂ L. Clark, 1912, p. 277.

i -| m M Wd‘hﬂf a dozen species is made up of little, rather secretive echini
occur in Australian waters, Their structural differences are n

Hﬁﬁm but the diversity of color and color patterns indicates specific distine.
tions. The following key emphasizes these:

Ky to T™HE Specips oF NUDECHINGDS

la- m Iil'hﬂ not distinetly banded, either unicolor or with colored

m m ar yellowish green or light with green blotches; spines

ar whitish, green or brown at base 17
':Lh, ,d]mrkh, or dusky; spincs white distally, violet or
brownish basally; in some cases violet or brown forms broad
band, with actual base of spine white or light-colored; rarely in

young specimens spines are wholly white ;
H-h.‘m spines more or less distinctly banded, but color fades with
time and hands may become very faint; test with more or less

green:

Test gray-greenish with some deep green blotches or spots; primaries
grayish white with 1, 2, or 3 bands or rings of dull pink, clear
rose, or brownish rose. gravier

Test varicgated with white, light, md d:rk green; primaries light-
colored with 2—4 narrow, not sharply defined dusky bands,
which may have a violet tinge . ;

SCOHOPrem g

darnleyensis

multicolor

Nudechinus scotiopremnus
H. L Clark, 19r2. Mem. Mus, Camp. Zool., vol. 34, no. 4, p. 277; pl. 97, figs. 4-6.

The discovery of this urchin at Broome was one of the great surprises of collecting
in Roebuck Bay. The subsequent discovery near Fremantle and the occurrences
at Ihl;lm and Shark Bay and, as a fossil or semifossil, in the Quaternary deposits
on Rottnest Island were also un::pertcd For details of these occurrences see H. L.
M 1938, pages 401—402. This is one of the few cases of an echinoderm common
to northwestern Australia and the Red Sea, which is not also known in the East

e hﬁ-ihnrimd: Alfrican areas. Mortensen (1943) thinks the Australian form may
Hﬂ regarded as a separate variety, australiensis.

a ;L# wm Australia, in 3—11 fms. Itlddm -y
¥ '!'-'-'W |th' af form, v.d. [Iﬂﬂ-ﬂ! from ﬂ%“

: Wﬂm Tenison- Wnudl‘

. ot 4% “darnleyensis H. L. Clark, g1, Hmm *aw-[:, Wy es,

¢ea urchin is a characteristic species of the tro
Bay, southern Queensland, to -

r rc.'llll v amounts of white and wviolet {nr ;
in e £ ion difficul, but in HL. L. Clark, 1938 (pp. 3

hﬂ.hﬂﬂ mmiﬂ A : =] |;-
Nudechinus gravieri )

pieri Koehler, 1905, Bull, Mus. hist. nat., vol, ke
W'm;::m H. L. Clark, 1912, Mem. Mus. Camp, zﬂ?ﬂf‘* ;

8, Mem. Mus. Comp. Zodl., vol. 55, P. 400

= 193

Thﬁ fittle sea urchin is very inadequately known, and it is doubtful w
from Western Australia are identical with l_:.""' 4
the E:d gea, All the known material is made up of chier
Jess in in diameter. The “John Murray” Expedition hilui! tna Eml ﬂlfl w
Nudechins in the very region where they should be fi . .

Nudechinus multicolor

Echinus multicolor Yoshiwara, 18¢8. Annot. zool. japon., vol. 2, Mr"iﬁh i
Nudechnus multicolor H. L. Clark, 1912, Mem. Mus. Comp. quﬂhm o ;. :‘_l“_ |
(not figured). < G

This is another very imperfectly known small mhmm:!,hln:ﬂm» ingle specis __,____.n' <
14 mm. h.d. This individual was taken in southern Japan, and no others .;, '
been taken in that region. The Great Barrier Reef Expedition l.'ﬂ*;:.

sand 8 mm. h.d, at Low Isles and at Three Tsles, wi‘u:h&ppﬂtth
wl!h the Japanese urchin. No other specimens of multicolor have been reported a
until much more material is available, the status of the iplﬂﬂiw

TRIPNEUSTES
L. Agassiz, 18415, Mon. Ech.: Préf. Anat. Echinus, p. vili,

Genotype: Echinus ventricosus Lamarck, 1816, vol. 3, p. 4.

This is a tropical genus of large sea urchins, commen in shallow mmﬁr
particularly on grassy bottoms, up to low-water mark., One lPﬁh hmﬂrm h,
the West Indian region and is reported from several of the Adantic islands, 30
even from the western coast of Africa. A very I;:lﬂ:iid related 51:““ m“#‘ '
Western coast of men:al America. The most wides species ; A
the Indo-Pacific region, from the Red Sea to Dtlﬂﬂ'ﬂ Bay an the mm ey 4
Africa, to Hawaii, Clarion Island, and the Paumotus in the eastern U
This is naturally the species occurring in Australia, where it
peculiar distribution.
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Tripneustes gratilla
bo o ik gee®  Syst, Nat, ed. 1o, p. 664,
aek, agar, Ech. Torres St p. 148 . 17, fig. 6 (colored).
i ke oo urehin is common on the Barrier Reef from the \
"‘ﬂ:ﬂ ¥ | Howe Island and Port Jackson, it has not HE{:E
2 ﬁh rafura Sea or anywhere on the northern coast of Australia,

1 Western Australia, at Shark Bay, in the Abrolhos, and eveq h
« Tedand. This curiously discontinuous distribution still lacks an explanation

imens are 140-145 mm. hd. and are more or less handsq
% _ﬁ. y ﬁhm with black or decp red crosshands. In very young individuals,
1y and the general coloration is pure white, with some dusky
o .k_..F_:.l_m_l. cish tinge in the abactinal interambulacral areas. Tenison.
Is" (1983, p. o4) supposed variety alba is, I think, based on immature, though
;Wa ndividuals. Pigmentation shows a good deal of individual diversity,
s o _"-_..:-,. sardly warrants a varietal name. Apparently it normally increases
mh’ﬁmh'h sume local diversity. The orange of the spines is a
and soon disappears in preserved specimens, either dry or alcohalic

Yty v
1 {

GYMNECHINUS

en, 1903 “Ingolf” Ech, pt. 1, p. 115
Genot pe: Echinus robillard: de Loriol, 1883, p. 23.

Miﬁl Inﬂﬂ and interesting penus of half a dozen species occurring in the
Iﬂiﬁlﬂ I@H from Mauritius and the Persian Gulf to Siam and northeastern
Australia. They are casily recognized by the notably excentric periproct. The single
Australian species is the following.

Gymnechinus epistichus
H. L. Clark, 1912. Mem. Mus. Comp. Zedl., vol. 34, no. 4, p. 280; pl. 102, figs. 4, 5.

The finding of this interesting sea urchin near Lizard Island, Queensland, by the
Great Barrier Reef Expedition (see H. L. Clark, 1932, p. 214) definitely settles the
question concerning its position in the Australian fauna. The specimens from
“Australia” sent to Agassiz by Tenison-Woods were undoubtedly from Darnley
Island, even though we did not collect any specimens in that region in 1913,
Mortensen {Iﬂ'ﬂr}_} recards specimens from Bowen, Queensland.

The type specimens are about 26 mm. h.d. and rather dingy in their dull gray and
dull “‘_'-"1"“ shades, but those taken by the Barrier Reef Expedition, of which the
m a0 am, hd., have the test light gray or purplish apically, with the
m“'l system E!*“-ﬂim white; large spines light dull orange fading tw nearly
white at base and tip; the orange more or less tinged with purple, especially distally,
where some spines are distinctly violet; small spines and pedicellarine, white.

ANNOTATED LIST: BeHINOImEA

Family STRONGYLOCENTROTIDAE

er large and widely distributed '- 3 ﬁ
: ._l’l.:hui-jnn, but s r:prmm& hf . w
§ b only 1 occurs outside the ; .
Ll Ihfd as follows:

r
L]
i
ik

Kry 0 THE GENERA oF STeomcy

_.' S i l.t'ﬂhim! above :qultﬂ-r: m"‘“ﬂh. ™ _I:..-....I......
_ fﬁ-w:chh ocular plates fully exsert; primary mﬁs ngest
batte: Ih'ﬂ:ﬁnﬂ surface ‘4 -----_--~.....,___.”_,T--‘-
| <L Tt with ambitus at or below equator (if above, there
A 4 pore pairs in an are, and 1, at least, of oculars is insers
: g, Test thin, with deep gill cuts having very prominent fan
“ 7 or "ug”) on interradial side; plates of buccal membr
both spines and pedicellariae. SRR e L
Test seldom thin; gill curs without prominent fange and osslly
shallow; no spines an plates of buccal membrane: i
THI lhi:ki hl!'.'l.".’lFl‘jr T.Ilbcl'i:'l.lhl'lﬂ: Pﬁf: F-i“ .r rare iIh_.-. I o

Test not notably thick and hn‘ui}-’ berculated: pore paie _'*._{-;. 4

e IHF‘::.":II- I_.-.'... P

i“ Aan arc i ¥ '-‘----rll-ll-ll_-i--r-rjl;.
‘-.‘-
i
; ECHINOSTREPHUS * A

A Agassiz, 1863. Bull. Mus. Comp. Zodl, vel. 1, no. 2, p. 20.

Genotype: Echinostrephis aciculatus A. Agassiz, 1863, p. 20,

This little genus of curious rock-boring sea urchins is charach ric of
greas in the Indo-Pacific region from Zanzibar wo Hawai. Th ere are bu
and both occur in the Austrahan seas, though not in the same area.
readily distinguished thus: i
Pore pairs in arcs of 3; ambitus more or less pentagonal; genital and ocular T

plates with tubercles only on Guter MATGIN. . ... .. poveoresnnenpdbaaiag
Pare pairs in arcs of 4; ambitus circular; genital and ocular plates with mare

or less numerous tubercles .o oiiaaiiiie

Echinostrephus molare

Echins molaris de Blainville, 1825. Dict. sci. nat., vol. 37, 88.

Echinogtrephus molare A. Agassiz, 1872a. Rev. ech., pt. 1, p- 1% o '
Eelinastrephus molaris de Loriol, 1883. Mém. Soc. phys. hist jsat Gepéve, vol. 38,

no. '8, p. 31; pl. 4, hgs. 2=2r.

This odd little sea urchin is common at the !'-:Iurmf Islands :ad_hu H#li'tl:'
far south as the Low Isles, but it is not otherwise known from Australia. .

! Martensen (1943, p. 310) protests “emphatically”’ agaunst my 0 of ‘h
for the species names in this genus, asserfing that the m;',“‘ E'E "
It may be apparently masculine, but the Greck noun erpepos i acutek,
?ﬂn';niﬁﬂlll bor the specihc names in Echinpitrephng are therefore correct, Wil
In 18y,
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ite green on the abactinal side, bur yhe ..
dark but occasionally light. For an accaugy o)

pis, see H. L. Clark, 1921, page 150.
| Echinostrephus aciculatum

A e\ iz, 1863 Bull. Mus. Comp. Zodl, vol. 1, pg,
e a1 5 1. 5 figs. 1012 (sn E. molee). i
+he fact that the Echin at Lord Howe Island is not the species .

Nar W= h i'h I'II“'E“' 'Pn:'ﬂ"" 15 most :.urpri.ling. bltl' H. 1%
= | Y M . ; {“ H. L. Eluk. Igiﬂ_ P *ﬂ!]. It Erows IJ.[E‘:[' lhh
AP m -rgnl-u} and shows more diversity in color and in the

cmary spines, but its habits scem to be the same. Mortensen (1943) reports

e Gilbert and Socicty islands and does not consider its occurrence

as it stll secems o me.

e Island 0

W S _{ N4 PSEUDOBOLETIA

"-'.-"-‘":"—I!.' , 1865, Sitrungsber. Niederrhein. Gescllsch. Bonn, p. 6.

LA iy o l:_.‘ A .._.....

R T oletia stemortoma Troschel, 1869, p. o6 = Toxopneustes indiangy

 Michelin, 1862, p.5.
~ This is a widely distributed but small genus of only 3 or 4 species, and a single
 specime -hﬁ for including it in the Australian fauna. Apparently

: \'ﬁ 2 hhm it may possibly eccur in any part of the tropics, though

N e i
»

it has not yet been taken in the eastern Pacific along the American coast.
jfﬁ pR B sotiane
'_ BEEA Ve 2o witer indiamuer Michelin, 1862, Ech. et stel, annexe A m Maillard, Réunion, p. 5.
5 gin indisma A. Aganiz, 18722. Rev. ech, pu 1, p. 153

i *II il ﬂ} Hhh?h“‘ hitst, ‘nat. f;:n&!.'ﬂ. viil. lﬁ, . H., P- a8; PI- i ﬁp'rﬂ
{4, 4 colored).

A single specimen, 50 mm. h.d, was dredged by Dakin off Long Island, in
‘Houtman's Abrolhos, Western Australia. No other Australian specimen is known,
but the species ranges from Mauritius to Hawaii and might be expected anywhere in

) Australia. At Mauritius it grows to 100 mm. h.d., and its colors in life
are shown by de Loriol as rather striking—yellow, bluish green, and pink. But the
Abrolhos specimen, as preserved, is a dirty whate.

PACHYCENTROTUS
H. L Clark, 1g12. Mem. Mus. Comp. Zodl., vol. 34, No. 4, P 349
: Genotype: Sphaerechimus australiae A. Agassiz, 1872, p. 55.

H:'-I*'E:}‘,,"_' L mﬁfmﬂ"ﬁ endemic genus known only from southeastern Australia. Its
W A Mﬁ' are obscure, but Emhhly it 15 nearer to Heliocidaris than to any
b ':-‘_F'::""h family. Superficially, however, it is not at all like that genus

i?“" - 'ﬂl
st k, 1928, p. 468). Pachycentrotus has been taken not an
.,%?:rlﬂajitiﬂ. but also at Port Phillip, in ‘.Eu. Em

ot yet T€

)

-_ '_:!:

o8, figs. 55,

'I i pl-
ik peither the “Thetis” nor the “Endeavour®
: mﬁnd it rather common in St. Vincent and §

in the South Australian Museum is from the g

imens are yet recorded exceedi;
No ‘ﬁh;ﬂ- The coloration is dj'l#uﬂ_::fl#‘uﬁ'a

L TP
3] [
L

s 0559

ported from New South Wales,

R [
X
A

HELIOCIDARIS e
w and Desor, 1846, Ann. sci. nat., Zool, ser. EHHL.E,Fq L

4 w: Echinus omalostoma vnitn:i:nnﬂ,_rm i:. \po .
crlates Lamarck, 1816, vol. 3, p. s0. ﬁ'&‘%f F:E
. now seems evident that Toxocidaris "“""F;l'l.'.iﬁ;f’ 1k |
ﬂhws;sm“i: with Echinus tuberculatus lm“:klﬁll oy
H. L. Clark 1s based on a specimen of Echinometra .I', ;
ambitus and very coarsc tubercles and spines, it dcﬂlﬂpi
of the southern hemisphere, including only 2 species, 1 ch
coasts of Australia, and 1 found rarely on the eastern coa
Howe Island, and apparently occurring, though rarely,

and at the Kermadec Islands.! These 2 species differ g

nce, but the differences arc not casy mf"’ml'% !

the number of pore pairs in an arc.

Pare pairs 7 or 8 in an arc, rarely g L
Mp:h‘;gnr::—ﬂtnm-in:marc. S T

Heliocidaris erythrogramma St
R B T T
Echinus erythrogrammus Valenciennes, 1846. Voy, "‘U":m.u"':_ Emph.”jll.ﬁ:l* o L. ¥
Heliocidaris erythrogramma Agassiz and Desor, 1846, Ann. so. nat, Mlﬁ'f-# . o
p. 371 N

This is probably the most common regular sea u::hll‘.EI_ in from Port Stephent Sl 4
South Wales, along the southern coast of Australia o the M‘lm'[hnl : m 1
Shark Bay on the western side of the continent. It reaches 86 m-m Shin '.‘.'.-..
i usually about o.50 h.d. in height, rarely more, but may h: mu;ml L
specimens in the British Museum have the height ﬂﬂl]l' mii-!-'f:is iﬂﬂ EII,:“ s
very great diversity in the length and character of the primary Spines < M g
tion, and several species and varicties have been named. The ‘-’ll-i'&h':'llL . ,ﬁh :
these varietal names is a matter of opinion, b.ul - Eﬂm“ﬂi-;-=+-- i o
soutness of the primarices, armigera and paryisping, may be ; ECEIER

.

*These conclusians are also resched by Mortcosen, 1943



the matter see H. L. Clark, 1938, pages 404—406. The recognition of
, valid species by Cotton and Godirey (1942) scems to me indefensip,
tified. however, in declining to recogmize parvispina as a valid gy,
‘only an extreme variant, The remarkable, abbreviated g |

% . common Australian sea urchin was discovered by
o) ._;'PH wr reported (1915) to the Linnean Society of i

Lamarck, 1816, Anim. sans vert, vol. 3, p. 50.

sus A. Agassiz, 1873, Rev. ech., pt. 3, p. 449; pl. 56, figs. 4, 5.
o ELM 191.2' Mﬂ]‘l- M“i- Eﬂmp. E{Iﬁl., “'nt- j.q+ no. i, P_ lﬂ:‘

e e s very common at Lord Howe Island, but its oceurrene
ﬁ“mlﬂu :;&; in the British Museum are said to be Em“:
B e “Port Philip Heads, Victoria." Whitelegge (188q, p. 203) lists
T ilo as “Rare, Shark Point, P. J. (Mr. Hunt),” and
ki f_ms, .*p.. 3.1:) says he found it at Port Jackson Head. Tenison-Woods
(,m p. iﬂ} says he has seen a specimen from Port Stephens, but two years later
: ml’* 288) he lists suberculatus as from “Auvstralia, habitat unknown.” Neither
the “Thetis” nor the “Endeavour” met with it, and there are no specimens in the
South Australian Museum. Mortensen (1921, p. 174) reports it from Mokohinay
with the remark that “This appears to be the only New Zealand locality from which

it is known with certainty.” There is no doubt, however, of its occurrence at Raoul

Island and apparently elsewhere in the Kermadecs. At Lord Howe Island, it is

. icularly common on the reef flat near Mount Lidgbird, where it grows o a
P“ _ﬂﬂﬂlﬁﬁ‘ 1o0—106 mm. hd. It shows considerable diversity in the length of the

primary spines and also in their relative stoutness and form. The color in life is
bright brown with a red tinge to test and pedicels, and with the tips of the spines

markedly greenish,
Family ECHINOMETRIDAE

This is a rather well marked tropical family of some 5 genera and a dozen or
more species, but it is poorly represented in Australian seas by a few species of 3
genera which have a very scattered and disconnected distribution on the tropical
coasts. They are casily distinguished thus:

Ky o0 tHE Genera oF FEcHINOMETRIDAE

A. Pore pairs in arcs of 3; periproct covered by 4 (rarely 5) subequal anal
AA. Pore pairs 4 or more; periproct covered by numerous unequal plates:
Pmp:m 4-8; primary spines not excessively stout
Pore pairs 10 or more; primary spines excessively stout.

Parasalenta

Eechinometra
Heterocentrotus

——— repm————

8 aios and live, as 3 rule, well concealed among the:
.|:I;ﬁ;dlﬂ #l hnsf"‘ ;
_‘ﬂiﬂ'; .+:Eh"b1= as fﬂ“‘}WL

ANNOTATED LIST:

PARASALENIA®
L e 1553'_ Bull. Mus. Eﬂmp EI:IEL_. \pﬂ_':'l Ilﬁi"‘{:-‘ ll-_I

. Parasienia gratiosa A. Agusiz, 1863, paa
il whether there is more than a single specie .
for gd:quﬂ:l'ﬂ material s not yer m

t0 debate,

ces and crannies or under slabs of J

test diameter does not reach 40 mm. The 2 recq

Ll
- s

o long diameter about onehalf long diameter of sbactinal
:?&.’ﬁ_'m‘l hrﬂ:'.;h genital plate with at least 1 well developed _ 5
ol tion; genital 3 not excluded from . LN
nﬁmmfﬂm B : PE'-'IF@#......, -
e roc small, about one-fourth dl:ll'l'l.rﬂnr of m]m] Se i

on genital plates; more or less red in coloration; genital 3 often y

from periproct .- gt v -----------m:h,:.:-a;}?;:*

Parasalenia gratiosa

A, Agassiz, 1863. Bull. Mus. Comp. Zodl., vol. 1, no, 2, p, 22.
B3 Rev. ech, pt. 3, p. 435i pl 34, figs 1, 2. M.

Mature specimens of this urchin are very dark, more or less ne I'I'!Ti *"Ft 2
the milled ring of the primary spines pure white in striking contrast. The
,'F"SE mm. long, with the height generally less than h:lif 5 miﬁ HIII.
0.70-0.00 of the length. The longest primary spines are nearly or qui =
the long diameter. The species ranges from Zanzibar to the Paumoty Archiplage
snd north to the Bomn Islands and southern Japan. Uu;h:mm A
been found as far south as Green Island, off Cairns, Queensland, and Iﬂh | ‘_-. _ _—...
35 Augustus and Champagny islands, Western Australia, but it is apparently rare S
and local. : g *

Parasalenia pohlii
Pleffer, 1887, Verhandl. Naturwiss, Ver. Hamburg, val. 6, p. 110 (not 531111:[ )-

Whether this species is valid or not 1s still debatable, but Mortensen {iﬁﬁ)‘
maintains it. I am still very skeptical, but a specimen n the South Australian
Museum from Cairns, Queensland, clearly a Puarasalenia, is apparently not granam s
and may better be referred to pohin than made the basis for a uﬂrm even
though there is no red in the coloration. It is t6X 13X 7 mm. and m u’fﬁ
half grown. There are 5 subequal anal plates, each one opposite an ocular.
are no other specimens from Australia referred to pahli, so far as 1 know.

"Mortensen (1g43) makes a family, the Parasalenidac, m_indudz this geous and 3 superficially
very different Eocene form, which he calls Diplosalenia, & quite unnecessary pRoEEE



Il
i

Gkl

- | & Thin e iy W . : ¥ F‘ g

 This ver -'II.EIIIIH'- : itan genus is represented in Australia by g least
&'ulg‘ﬁ-ﬂ 2, but the distribution is peculiar. Diderlein (1914) “ﬂmrd:
“Mortensenia oblenga” from Shark Bay, Western Australia, but gives no

I", & . hh ._ u'ﬁﬂﬂf‘d"ﬂ“‘:n’“ Hﬂ' d:ﬂwn hmn il'ld.il':.l'l_'g l'.h“

I:. _Il '_ . | Pt ... ix h'r the short, stout 5]:|j_|'|ﬂ which alone make ﬂﬁfmlg' a
B were ""h’i “u[: l:lltlﬁl'r-': seems best to refer all the known Australian

© 21 P s o and very widespread Indo-Pacific species, which shows %0
o ’mn the common

5 L - 3
Y nized a species as oblonga very d;ﬁ.‘:ull: and unsatisfactory, Typical

diversity in color, form, and spinulation as 1o make the distinguishing of eyeq

s mathaei de Blainville, 1825. Dict. sci. nat,, vol. 37, p. 94.
ometra Blainville, 1830. Dict. sci. nat., vol. 6o, p. 206,

- Echinos de
A Apawmiz, 1873, Rev. ech, pr. 3, p. 4313 pl. 48, fig. 4 (as Jucunter),
T Mem. Mus. Comp. Zoal., vol. 34, no. 4, p. 373: pl. 114, ﬁEI-. 5, 6

i

 Prob ; abundant sea urchin in the world, this wide-ranging Indo.
Pacific species oecurs in very great numbers on the reefs and reef fats where it
ars at all. It is a great rock borer, and thrives on surf-beaten reefs and areas
ere other echini have to seek shelter under large slabs of rock or in protected
ols. It shows great diversity in color and character of spines, and several striking

~ forms have received names as separate varicties. The distribution of mathaei in

Australia is peculiar, for whereas it occurs abundantly at Lord Howe Island and
on the part of the Great Barrier Reef, above Port Molle, it is wanting along
the whole northern coast of the continent west of Thursday Island, save for a
single record from the Gulf of Carpentaria (McNeill and Livingstone, 1926). And
yet local conditions at many places would seem to be particularly suited to its needs.
On the western side of Australia, however, mathaei is again found at Shark Bay,
the Abrolhos Islands, and even as far south as Rottnest Island, where it occurs
the southwest corner “in thousands” (see H. L. Clark, 1938, pp. 408-410). The
Shark Bay material was identified by Déderlein as oblomga, but as he gives no
data about spines or color, it is impossible to determine whether that name was
carrectly used. In view of the occurrence of marhaei at the Abrolhos and Rottnest

and tll: complete absence of true oblonga from Australia otherwise, it seems almost
certain that the Shark Bay Echinometra is mathaer,

Under favorable conditions, this urchin grows to a notable size, and specimens

from the Red Sea in the Museum of Comparative Zodlogy collection show great
diversity of !ﬂrm when fully grown. The largest is 87 ngufn long, 73 mm. f'idc.
and 42 mm. high; the width is thus 0.84 h.d. and the height 0.48. But there is
another specimen 72 mm. long, in which the width is 66 mm. (0.1 h.d.) and the
h‘hﬁl’ 31 mm. (043 hd.), and a third individual in the same lot is 75 Mmm.
w ﬂl”ﬁ mm. wide (080 ha.), but 41 mm. high (054 hd.). Australian
specimens are not known to reach so large a size, but F:'-ﬂl]:lhif show just as great

:

=8

.I'I; mdr ar dull p!.ll.'p'il: {n]_mm Hﬁl’:‘: aE: . -. : Iy .

i 835 Prodr. descr. anim., p. 65,

: wﬂl Australia, but neither reaches New Zealand, = ot

S entrotus mamillatis Brandt, 1835, Prodr.

once at the Murray Islands, at the northern end of the Barricr R
put linde entitled to a place in the Australian fauna. | ;

diameter of 8-10 mm., the genus is unmistakable.

ANNOTATED LIST: Bes e

portions. As for colar, the

ity 19 but the spines range (in

are sometimes abruptly tipped m’
th:;i}_jngljr different at Em:iﬁ{ﬁ &t gllj'*-".; o Ve
B HTRCE el J. r :"._:-:E_:_'_Il:.! I._.. Wi

HETEROCENTROTUS =~

yi

-

ok e 1 ol -r".

}'w . Echinus mamillatus Linné, 1758, p_'ﬁﬁ,-;l i

. wﬂmﬂmdinnf}' genus, comprising the so-called "slate pencil® yec
ThE s, which range widely over the Indo-Pacific reg
put 2 ‘Pe':'m and north to the Bonin Islands and Haw

seems to be found north of the equater, the other on
ﬂ’& Bk the Indian region both species occar. m“ﬂ!lt :

Heterocentrotus mammillatus
i m—}ﬂﬂiﬂ!"s Linnéi r';."EH. S'}'-'-t. ?‘Iﬂt-i ed. 10, '..p. 66 ' ) i
':Wr mammillatus Gmelin, 1797, Linné: Syst, Nat, %5 ;

. sis mammillatus A. Agassiz, 1863, Bull. Mus, Can
3 E L mﬂ:k, lgll- Mem. Mus. EﬂmP‘ zﬂﬁi.‘ WL H'nt1£

This big and inert sca urchin has been mmﬂ

primary spines, which may exceed the longer m ‘nﬂ%

ku;ﬂ diameter of the test 100 mm. or more, 'I'hu:u 1
from dull purplish to bright brown, with the B‘Emm
color, though they may be dark. In some individuals, ﬂu
spicuously marked on the distal half with 1, 2, or 3 broad © gi wh
eream color. The short, blunt secondary spines often contrast in nn‘f:i:
with the primaries; in some individuals they are very light, but in d!hﬂl ey are

very dark, and this may occur in specimens from the same spot, so it seems to be Tl
purcly a matter of individual diversity. Mo L
Mortensen (1918) lists a single dried specimen of th!s species from Cape & ..
but 1 fecl sure this is a case of an erroneous locality label, as in the case %
“Goniocidaris tubaria” from the same locality. | ':i‘:",
B
Order EXOCYCLOIDA T; ‘3:-
This is a very heterogencous group of “irregular echini,” so ﬂ“i i ?{ Wt
shape of the test is so different from that of these called regular. N
L The spelling “mamillatus” used by Linné in 1758 is an obvious errar which was cor

m | 1 T | u:ﬂ.{ ._.I-'. T
il i the 13th edition of “Systema Naturae. The a Lt de i
1oth edition is 1o be regretted.




wm § not essentially different from athers orally:
 depressed, aften markedly Rattened; anus in posterior
slacrum, generally near margin of test, usually on oral
ce. sometimes quite near mouth; jaws and auricles present
Azl | gills wanting; ambulacra markedly petaloid
actinally, except in certsin small forms where they arc
b arrow, not at all petaloid; pore pairs uniserial, with
ribulacra mare or less petaloid or at least subpetaloid:
~ Pores of petals similar and normally conjugate
: af Mg pair of plates, large and equal or nearly equal

‘:ﬁr & suh-d:r CLYPEASTRINA

Echinoneins

Nuclenliting
Cassiduling

Urechinina
Spatangina

~ This suborder includes the largest of the shield urchins as well as the smallest
1oy 'h

. of the Exocycloida. They show great diversity of form, but remarkable
I milarity of habits and habitats, for all are shallow-water echini living on or just

the surface of sandy bowtoms. They are frequently gregarious and often

occur in large numbers in fa
Auvstralia by 4 families, which may be distinguished thus:

Ky o Tiue Fasminies oF CLyreastrINg

A. Auricles separate, each placed more or less elearly on ambulacrum
AA. Aurxles fused into single piece on interambulacrum:

B. Test seldom discoidal and never with marginal slits or lunules;
aboral end of each interambulicrum consists of single large
plate adjoining genital; ambulacral furrows on aral surface
short and indistinct or wanting:

Perals more or les perfect; madreporic pors numerous; size
moderate o large, 15-150 mm. in length
Petals rudum:! and often rudimentary; often only 1 madreparic
pare; size small, rarely up to 20 mm. in length
BB. Test flat and usually discoidal, often with marginal slits or lunules;
aboral cndn! each interambulacrum with usual pair of small
plates adjoining genital; ambulacral furrows distinct on oral
surface, at least the posterior reaching margin

places. The group is well represented in

Clypeastridae

Laganidae

Fibularidae

Scutellidae

e era of Clypeastridac which occur in Aust

ﬁﬁ'; Test more or less discoidal or Hat; genital pores 4: ol

S m——

p A aething like 5nnnudiﬁmﬂ'ﬂ'f_.hﬁ-' :
%ﬁhfut a dozen species are
" One genus of these, Arachno;
New Zealand, has long been consic
 ant separation in a family by iwself, b ;
discovered on the coasts of Sou
gp have > osed lines of diinetion: snd feail
g e Ppuﬂ'!h It may be mentioned in p
£ : name 15 genera and !ifl scores of El
Y. any of these groups. It is quite impoy

of the following key:

. Eﬂniml wrﬁ 5: ! o R N i
Poriferous arcas of petals divergent, not incurved distally; an

Sharainal ;.- e
Porifernus arcas more or less incurved distally; anus

................. CER R ] -p:.r_'.\,“ T
A {phrtt.
e I

il

Test longer than wide; petals small, sharply defined, sli
4 rowed and rounded distally; periproct inf; Al

BE, Not as above: L

N

C. Test very flat, markedly discoidal; petals with poriferous areas g
short and very divergent; periproct marginal or Iﬂ o
marginal . .. e v s e R T i

CC. Not as above; periproct on oral surface: Cai i T Ny
Test distinctly longer than wide, moderately arched; porif- -,h!h '
erous areas divergent, not curved inward at tip ... . .. Hesperater
Test discoidal, length and breadth about equal; very flar;

poriferous areas with outer margin rounded so they R |
appear to curve inward at tip cualssimya o ARG i 3 S

ANOMALANTHUS
Bell, 18840. Proc. Zool, Soc. London, p. 43

Genotype: Echinanthus tumidus Tenison-Woods, 1878, p. 169, _ e
This well marked genus was fully described by Ec!l and ﬂﬁﬂ“l:l‘ltﬁill-}!l__ﬂﬂf_ﬁ! -
type species are given. lts relationship to Clypeaster 15 abvious, but its distinctne '_!

i equally evident. Only a single species is known.

Anomalanthus tumidus

Echinanthus tumidus Tenison-Wonds, 1878, Proc. Linn. Soc. N. S, .wrlﬂ::‘:' L p ﬁ'
Avomalanthis tumidus Bell, 18840, Proc. Zool. Soc. London, p. 433 PYS-



ﬁhmth:hmtrﬂunm presumably
h?tum?:ﬁnmdﬁamm.hgh | "'

14, P- 310 mwt&u:ﬂwmbd“
every indication that uu:ﬂm

‘f,i mm I.inné, 175% p- 665.
u-,;;,...; ssented in Australia, by a :mg[l: fossil and 4 Rﬂctnt species,
ilHﬂl’ more or less buried ]ult below the surfiace of the
: W by divers, and a dredge or trawl usually passes gyer
! w -l m is broken off, wngible evidence of their presence by
i ry as a specimen. ﬂtﬂllﬂﬂl“]‘, however, they occur in syuch
ts that several will be taken by a dredge. Barc tests are not rarely found on
I‘Iﬂrﬁﬂh’ﬂ reef flats. The 5 Australian species may be distinguished
#r ;m-mw

l'_ll'l L
o - Key 1o tHE Seicies o CLypeasTER

ﬁ&ﬁrﬂﬁu high, with thick margins; lower surface concave or decply

4% sunken only near mouth; lateral petals more or less widely open:
" ‘Tuberculation of test crowded, miliary granules very numerous and
relatively high; ridges hﬂw:'cn pores usually with numerous

(g~12) primary tubercles crowded by miliancs australariae
Tuberculaton of test mare sparse, mili:rjr granules rather flar and
wncrowded; ridges between pore pairs with 6 or more primary
~ tubercles but usually without miliaries; fossil prppslandicus
‘ﬁﬂnﬂu liﬂ' and !It lower surface flat or Eflrlu.alhr concave:
B Primary tubercles numerous, small; 6 or more on ridges between
pore pairs; anterior petal long, with converging poriferous
Arcas:
Primary tubercles evidently bigger than miliaries, well spaced;
miliaries fartened Fearmilis
Primary and miliary tubercles not sharply differentiated, bur
} erowded rtogether teluras
BB. Primary tubercles scattered, rather large; not more than 4, often 1
or none, on ridges between pore pairs of unpaired petal;
anterior petal short, with diverging poriferous arcas vircscens

Clypeaster australasiae

Echimanthus awstralarae Gray, 1851, Proc. Zool. Soc. Londan
. i . P34
Clypeaster australamise H, L. Clark, 1914a. Mem. Mus. Comp. Zodl,, vol. 46, p. 32; pl. 134;

e ih ﬁtmd the Australian Cl '

2, -. b ypeasters, having been taken at many
# between Brisbane Water, Queensland, and Port Phillip Heads, Victoria, as

hmmw;md down to 71 fms. It grows to

‘,,-' ; *Clypeaster gippslandicus

s
:*Eﬂﬂ ﬂ{'

e e —

ANNOTATED LIST: |

'F]mm in the Museum uE e-r

gt ufugrﬂ?hmwn 'I‘h::
e T

1879- Prodr. palacontol. Victoria, dec. 6, p. iﬁﬂsﬂh e

'I'h! excellent figures and dw:npunn of this species
characters, and it is almost certain that if it i I‘ﬂlﬂ - distie

the ancestor of that species. I"‘{EC!J]' says it is W}'
Bairnsdale and other localities in Gippsland., He g
¢ localities and one in the Lower Pliocene. He ugn

is 34 Inc]lﬂ long, with the width 088 of the length, and the he

Clypeaster humilis

Echimanthus humilis Leske, 1778. Add. ad Klein, p. 1231,
humilis A. Agassiz, 18720, Rev. ech, pt 1, P 106,

H, L. Clark, 1g14a. Mem. Mus, Comp. Zool., val, q.E,F.iﬁLE] ;ﬂ-r

This is a wide- ranging species, known from Mauritius o ﬁﬁl ,-F;l;
astward to the Philippine Islands and Queensland. Its ﬂglu to a pl

Australian fauna rests on a very large specimen {IENHIHH& mf
the “Alert,” which Bell identified as Aumilis and says is from “Part \ e |%

The specimen is in the British Museum but bears a label saying

Port Denison—not a very important difference. The pull‘ihlﬁq ﬂm
is a very large and stout example of the following species unnnt'ﬁ: gnored,
renders the position of Awumilis in the Australian fauna uncertain.

Clypeaster telurus
H L. Clark, 1914. Rec. W. Australian Mus, vol. 1, p. 166; pl. 23.

This species is remarkable for occurring both at Broome, Western Australia, and
father south near Fremantle, and also at Fraser Island, Queensland, Mm

the continent. Although closely allied to Aumilis, it is less stout, and the diffe ﬁl
in the tuberculation of the test is rather striking. At Broome it is fairly M

a5 we took specimens in both 1929 and 1932, They ranged from 77 0 *ﬂm ¥

in length, and the width was uniformly 0.92 or 0.93 as much. The smallest sp . 1 4
was purplish brown, but others were yellowish brown and the adults were bright

dark brown, The Fraser Island specimens are lnrg: adults, “:F “'
and are purphsh brown. They were taken by the 3
With the specimens from Western Australia seems Wm



e Comp. 0L, Yl 45, . 05 1. 130, 6. 5 . 1

w'hnlt:r;ghtmnp!mmthgﬂnmm
men, ul;:ub:rﬂl: “Endeavour” in Shoalhaven Bight
tqsmm long and g5 mm. Widﬂ.n_ndﬂmmm
m Japanese specimens. The fact that the “Terra Novg™
"HE Hﬁw Zulmd" w'hll.'.h are now In LI'I:' Bﬂtllh

¢ idea that this Japanese species really does belong i

¢ of structure to make it doubtful how many species there are and
genera they belong. Duncan (1877), McCoy (1879), Johnston (1877,
d Tate {jaﬂ} have all added to the confusion, and there is still room
iflere ﬁm as to the true status of the named forms. There is no
to question Laube's account or figures given in 1869. Duncan (1877) and
J{M suggested new names for closely related forms, but McCoy {(1879)
_“_f& Arachnoides loven: to the status of a variety of Monostychic
g ﬂhﬂ f&umn decided that his Micraster ﬂ&rrm'gﬂ is really a Monostychia,
" S ‘an Arachnoides incisa which is apparently closely related to
iut the similarity of the general facies to that of Arachnoides cannot be
; r y the genus Monoitychia now includes 2 species, so diverse in
ém.gmul wvarietal names, aln:ndy proposed, might be used if only the forms
d sufficient constancy to permit definition. The 2 apparently distinct species

-mﬂ:nqumadrhm

Outline rounded pentagonal, distinctly Inngtr than wide; ambital margin
m: w ...... atistrafts
Outline narrow nhlnng m*:l hmudul: l:n:hmd narrowing to the somewhat

produced, shortly rounded anterior end; ambital margin tumid ctheridger
*Monostychia australis
Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 6o, p. 190; hgs. 3-3¢c.

alﬁl:;;:n:#lnwm Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 47; pl. 3,
h 7
Arachnoides elongatus Duncan, 1877. Quart. Jour. Geol. Soc. London, val. 8,
] ] F ":I 1
=g 33 P

ﬁ?ﬂl mr;r common fossil in several lacalities in South Australia and Victoria.
~small series of specimens at hand shows enough diversity to make one

i is PWF“ I i et !
Wﬁ:ﬂn is improbable that the

ﬁnw ive

e .gfkeﬂdrﬂ Juhnston, 1877. Proc, Roy. Soc, .
- MR o etheridges Johnston, 1888, Proc, Raoy. Hﬁ;

i I' I}
equately described species, occurring in the L

1 scem to be distinct from the medmﬁhut o 7 Mi
m],r:.h: in the Museum of Com -

. has the anterior end nntu:m];lg narrowed H

'.‘_ gal mﬂl‘ﬂ‘lm however, is not tarmd, and 1t h
k) f;nt from the normal form of awstralis, Ighs

I Lﬂhr 1778, Add. ad Klein, p. 154.

 Genotype: Arachnotdes echinarachnivs Leske, 1778, p. *ﬂ,---
~ Linné, 1758, p. 666.
This is a small group of very flat, discoidal echini o

region, northern Australia, and New Zealand. A mﬂ:hﬂ
Victoria which seems to be a connecting link with
Brinsh Museum indicate that the New Zealand species tﬂﬁﬂ ﬂ
Bass Strait and at Cape Upstart on the Queensland coast. Tﬁﬁ
New Zealand species by which it is distinguished from the wide
have been made clear only in recent years, by Mortensen {tgﬂ}. h:ﬂ_t“
possible that the species occurs along the whole eastern coast of Aﬁlﬂh
| s0, it must be very local, for there are few records for Arachnordes on the Q
coast and none south of Moreton Bay. Except the specimens in the Bﬂﬂlﬁm
from “Cape Upstart,” all the known Queensland matenal is placenta. ﬂﬁlﬁ‘
whele, it seems best to include all the known Recent species in the Amﬂuiﬁﬁ
“'EBE and the Victorian fossil specics are o be dlﬂlﬂgmih!d by the ﬁlﬂ QE*’ B ; W
test, the relative width of ambulacra and interambulacra at test margin, and Ib-‘: 1:'
position of the periproct: - psg

£

i
¥ Sy
i

A, Ambitus sharp, deeply incised at ends of ambulacral gr;mu. berween S0 i
Wlllth it i Uﬂdl.ll.ll'ﬂ? FETIPTﬂEt 5upﬁm,;_rg1n11 fﬂﬂi u e e e A 'I\:.'ﬂ..
AL, Ambitus circular or slightly undulose, not incised in ambulacea: of 2

w0

KEY To THE SPECIES OF ARACHNOIDES



THE ECHINODERM FAUNA OF AUSTRALIA
*uf about half as wide as ambulacra; 2

i E :h each ared 'on oral surface;

e of test only one-fourth to one-third as wide
ly 1 pair of interambulacral plates (rarcly a
one side) in each arca on oral surface:

stout; periproct marginal; naked groove on oral

Ly H e in interambulacrum s . .. . 4 Perignis

'
3. Jour, Proc. Roy. Soc. N. §, Wales, vol. 27, p. 192; pl. 13, fig. 3

tis seems to be a well marked species, suggestive of Monostychia but quite
' more like Arachnoides. The type was 54.4 mm. long, 565 wide, and
There were 3 specimens, found at Red Bluff and beyond Meringa,

. :-"__ wland L .- Vim Tate says the strata were Miocene, but Chapman
writes me that they are Lower Pliocene.

Arachnoides zelandiae

Gray, 1855. Cat. Recent Ech. Brit. Mus,, p. 14; pl. 2, fig. 2.
Mortensen, rg21.  Vidensk. Medd,, vol. 73, p. 180; pl. 6, figs. 24, 25.

Mortensen's account of this species is adequate and leaves no doubt of its validity—
‘another proof of the keen and unusually reliable systematic sense of Gray. Whether
it belongs to the Australian fauna is, as stated above, open to considerable question,
It was 5o long confused with placenta that it quite possibly has a wider range
than has yet been suggested. It grows to a very large size, a specimen presented
to Mortensen, taken in Wellington Harbor, being 128 mm. in length, MNothing has
been recorded as to its distribution in New Zealand; Mortensen mentions only
Napier and Wellington. Specimens in the British Museum are said to be from

- Massacre Bay, The reported Australian localities are Cape Upstart, Queensland, and

Arachnoides placenta

Enhwﬁmm Linné, 1758. Syst. Nat, ed, 10, p. 666,
mm L. Agassiz, 1841. Mon. Ech.: Scut, p. o4.
Mortensen, 1921, Vidensk, Medd.,, vol. 7% pl. 6, figs. 26, 27,

d'.i'u;lltﬂhl. It is recorded from Torres Strait and from a few points on the

Queensland coast, of which the rmost southern is Moreton Bay. At Lindeman
pecimen recorded, 96 mm. in

fl}lﬂd mﬂdhun: must suit it well, as the largest s
diameter, is from there. It is very abundant at Darwin, and some observations on
lark, 1938, page 415. North of Australia it ranges

its habits are recorded in H. L. C
the Andaman Islands and the Philippines. The color in life is a dull gray-

on drying, to gray or yellow-brown with or without a

ANNOTATED LIST! Bepmmeme.
Arniba il .. .:_ ::_
ik soat, Mem. Mus. Comp. Zodl, vo, oo ool

species replaces placenta on the coast L 'y
" veque. Dead tests are il ﬁ*

" no individuals over 50 mm. in diameter 1 __
~lish brown, with the ambulacral aress darker i d. *
e 1938. Mem. Mus. Comp. Zadl,, val, 51 s g1t % !

. AT
5 Hpeperaster arechnoider H. L, Clark, sot SN
ble genus is endemic in Westerp Am i =
A5 * tﬂ he 2 species there, of which our , l
B relationship 1o Eiypmlsm- is obvious in size and
ot f“’h‘m? nearer to Arachnoides. The 2 species differ |
. ;?.. : st about 0.15 h.d; petals short and wide; marg ek
B -f'_.i;.:' est about 0.25 h.d.; petals longer and mﬂﬂr.zm margin of test ¢

e Hesperaster arachnoides

BT Clark, 193% Mem. Mus. Comp. Zodl, vol. 55, p. 411 pl. =7, fige
:ﬁ An adult individual 130 mm. long % 121 mm. wide, and a young on

~ mm, were dredged between Rottnest Island and Fremantle, October 5
{J"m had the test “grayish light brown,” which has not w
y specimen.  The upper surface of the young one had a

dde was light yellow, blotched with a darker shade.

...

o
L]

Hesperaster crassus
~ H.L Clark, 1938. Mem. Mus. Comp. Zoal., vol. 55, p. 413; fig. 354, --",'.5'._ osk

The somewhat damaged type of this species is in the Western Au tralian Muscam
at Perth, having been found in a Quaternary deposit near the alt lake on ‘

lfland, Tt measures 35 mm. long, 30 mm. wide, and 8 mm. high. The

s semifossil does not indicate that the species is extinet, for all ﬁ;qﬁ
found in this deposit on Rottnest are now living in Western Australian seas. Further L
‘dredging will probably produce living specimens of this interesting species. =

AMMOTROPHUS

H. L. Clark, 1628, Rec. 8. Australian Mus., vol. 3, p. 471 Sy
'-G.H\ﬂtjfpi:: ;‘Immun'npﬁus eyelius H. L. Clark, 1938, p. 471 LS *1;_‘_.;
This endemic genus from the coast of South J'ﬂ:lﬂﬂﬁlhii ‘% i
Teasons, of which one is the superficial resemblance to Echsmarachnis, & B
mﬁf Scutellidae which has been reported several times ﬁ"-‘ s
deems probable thar specimens of Ammotrophus are the m gl e A

e
e

W

-1 ’#m'lﬁ also interesting as being a close ally of Arachnoides, which has ¥

s
——

._| A iy 4

el

u5 4
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R . THE ECHINODERM FAUNA OF AUSTRALIA

e : . There seem to be 3 spec;
considered quite an isolated geaus. ¢ ol ot A
lrut as one “bmg on a nngi: specimen, more material s mdi’PﬂnET;%

S w"m of 1ts status. The 2 specics are diilinguightd thias: L
A iceulars petal in ambulacrum I nearly twice as long as wige.,
Test mlmmﬂ aral surface in Il just as conspicuous ;s in ﬂ:h:;
B i i
o800 length; ambulacral furrow in 111, orally very indistinct ”
Ammotrophus cyclius
H. L. Clark, 1928, Rec. 5. Australian Mus,, vol. 3, p. 471; figs. 1400, 5,
a | il | he American “sand d "
This “sand shilling” is so much lli-_l:ct A and dollars” of
Echinarachnius of the family Scutellidae, it is hard to belicve they Emthnitﬂlnm
Ve

lated. Apparently the South Australian species is confined
;::u;;’adm:ﬂs h“ip:ﬂ been reported save those in the South Aust;i:t:;:m'
and most of those lie to the credit of Verco, whose industrious dredgin h::m“‘*
tributed so much to our knowledge of Australia’s marine faung Thf el
specimens in Adelaide ranges from 15 to 59 mm. in diameter, They are rm!‘:lu of
constant in the nearly circular form. The colar in life is not recorded, hy l‘?uh[}

: ¥ FESEryed
o S8 are rather bright }lcﬂﬂw-brnwn, sometimes with a reddish tinp T
localities are Spencer Gulf, St. Vincent Gulf, and Encounter Bay. b

Ammotrophus platyterus
H. L. Clark, 1928. Rec. 5. Australian Mus., val. 3, p. 474; figs. 144a, b.

Although this species rests on a single bare test taken in St. Vincent Gulf, i
characters are so well marked there can be little doubt that it is a distine species
The type is a perfectly bare test, bleached white, hence we know nothing ag m
spines or appearance in life. The form of the test is striking, for although it s
295 mm. wide, it is only 27 mm. long. Mouth longer than wide, and back of center
of test; periproct little more than its own diameter from test margin,

Family LAGANIDAE

This small family, containing but 2 genera, is widely distributed in shallow wates
in the Indo-Pacific region. It does not occur in the Atantic or in the eastern
Pacific, but it 1s well represented on the coasts of Australia, The 2 accepted genera
are arbitrarily distinguished by the number of genital pores, but it is not yet
demonstrated whether this represents a natural or an artificial grouping.

G:niul pores 5 or 6, present in all interambulacra - Laganum
Genital pores 4, wanting in posterior interambulacrum Peronella
LAGANUM

Gray, 1825. Ann. Philos., val, 26, p. 427 (Lagana, by error).
Genotype: Echinodiscus laganum Leske, 1978, p. 140.

Half a dozen or more species make up this genus, of which 3 occur in Australian

seas. One of these, the type species, is unmistakable, but its geographical distribution

)
o

ANNOTATED LIST: BCHINOIDE,
" ;mpe_rEﬂ:tly known. The other two are closely i |Hﬁ. D
“ -

. arc not distinet, both being known from the northern sart af dh 23
M‘;r:lLl The 3 species ma'_i’.bt distinguished as in WH;:, Bty
::mjnnﬂd here that Gregory's (1892) Laganum decagonials llﬂ!: I‘ﬂ'h. bl

Laganum, but a F eronella.

Kev o THE SrEcies or Lacamous

riproct midway between pum?rinr margin of test and mouth, longi- =4
ArPE E'udinnll}- elongated; test thick, with depressed petaloid area and ¢

gwollen FUFEIAS - ..o.c oot D e s laganum

AA Periproct NEarcr MArgin than mouth, usually ittty S :
3 test with petaloid area more or less elevated and i
swollen: margi
width of test o8o—o8s length; periproct 020 test | from
margin; petaloid area about o.6o test length; mmshﬂf gy
not made up of long, slender, crowded spines like coat of i
and not dull purplish brown in colar.

Wi.dth ﬂf riest [‘]_!‘]I}—l},l_]"j lcngth: PEI'iFI'I'.H:‘t I:I"Ell"j* 0.1 tm !-t;lg:d'ltﬂﬁ‘- |
margin; petaloid area about 070 test length; covering of test
made up of long, slender, crowded spines like coat of fur,

purplish brown. in: color. . e L0 e R v

Laganum laganum

Erﬁiﬂﬂdiﬂf }'ugﬂmml Leske, 1','."':."”. Add. ad Klein, P T4,
Lagana laganum de Blainville, 1830, Dict. sei. nat., vol. 6o, p. 1g6.
Laganum bonani A. Agassiz, 1873. Rev. ech,, pt 3, p. 517; pl. 132, figs. 6, 7.

This is a well marked species, for besides the distinctive characters of the test
alrcady mentioned, many specimens show the very characteristic spotting of the
dorsal side shown in Agassiz's figure. The largest recorded specimens, 63 X 63 mm.
and 6562 mm,, are in the Queensland Museum; most known specimens are
lithe more than half this size. It is not known whether these big individuals were
collected on the Queensland coast or not. The species occurs as far south as
Tasmania; at lcast, specimens so labeled are in the Museum of Comparative
Zoilogy. It is also known from the Philippines, the Carolines, and New Guinea.
Specimens in the British Museum are labeled “Timorlaut” and “West hum
Dirk Hartog Island,” but the latter is almost surely an error. It is very unlikely
that this species occurs on the western side of the continent.

Laganum depressum
L. Agassiz, 1841. Mon. Ech.: Scut, p. 110; pl. 23, figs. 1-7.

With a geographical range from Zanzibar and the Red Sea to the Marshall and
Samoan islands, Tangatabu, and New Caledonia, this is the most common mﬂ
widely distributed member of the genus. Most specimens N museum collections
are 3050 mm. long, but large individuals reach 7080 mm. The largest mﬁ
is in the British Museum, from Mauritius, and measures 80X 72 F, There 5
siderable diversity in the solidity of the test, many specimens hm 3 M.
light test with thin margins, and many others having a stout test with thick, w
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m STRALLA

seldom swollen, margins, There are no published notes on the cole

n IHU, but muscum $!IEETI1EIIE show Breat El[x'rrsit}-‘ rﬂnﬂil‘lg fl'nn: 'i"r 4

PIE Cream 'C‘DIﬂr, with the ]:H'.'IBIF almmtlhhck in marked contrast o ;E'ht g
rown, yellow-brown, or dull greenish yellow. Probab)y mm; i ight |,

is due to the different methods of killing and preserving, [ e I'ﬂm d;

is confined to Torres Strait and the northern Barrier Reef ¢ rali

it at the Murray Islands, but it is reported from the neighboring D,

3 deppe

m[g}. mﬂlﬂ

Laganum dyscritum
H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., val. 4, no. 70 P 2165 pl. o

That this species i1s closely related to the preceding is be
much shorter and wider test and the more posterior peripr
characters, and intermediate specimens are lacking.

yond Questio,

OCt seem to pe
There is alsp B

y [
ference in color and in texture of the coat of spines. As Yet dyscrite obvigyg dif.

= i“ knnwn

anly from the vicinity of the Low Isles, and the largest specimen s but 40 % 4
39 mpy,

PERONELLA
Gray, 1855, Cat, Recent Ech. Brit. Mus., p. 13.

Genatype: Laganum peronnt Agassiz, 1841, p. 123.

The absence of a genital pore in interambulacrum = g . -

A % T 5 15 & conven -
mark for this group of sand shillings,” but may not really he inﬁ;:;t:ftngmum
important marEhnIuglcal difference between it and Laganum. The gems ~of any
8 or more species, of which 6 occur in Australia, one of s Benus inefyde

| n Aust m bein
member of the family. They may be distinguished as follaws: B Hsgen
REY To THE SPecies of Prronerpa
A, Genital pores in interam ] '
e e m int % J.]I.Il;ll:r-l at considerable distance from mad.
nital 1 ' : ;
i pur:-;rj:zrpmmml ends of interambulacra mare or less close to
B. Periproct near posterior margi its
gin of test, its distance theref '
3 than 030 long radius of rest: s~
. Petaloid area more than half test | '
ength; r ] ick
el gth; margin of test thick,
$;§i1 :i test ﬂhgm 0.80 length; petaloid area 0.66 test length ricta
. Itl!:l:;:ha out 0.85-0.05 length; petaloid area 0.54—0.60 W
1 crdicularis
CC. le;—‘;d? Hlfﬂ! Iibl-‘lug half test length; margin of test thin, about
07 test length '
BH. Peri g
P,:E.T;]?:::c 1i:rizum 0.30 long radius of test from posterior margin:
» Wide near base, acutely pointed: foec
Petals il : ¥ pointed; fossi ! ifrfuj:}lmmfﬂ‘
& moderately wide, not at all acurely painted tubercalaty

Peronella peronii

Iﬂ .1 E
M:: ?:’:::d a:f:mz, I'EHL Mon, Ech.: Scut, p. 123.
Lagan ) peronii Gray, 1855, Cat. Recent Ech. Brit. Mus,, p. 13,

I'.ir ar
!‘q“,h"
| ity
egion. We did L

fiop E—ﬂd

but g,

ANNOTATED LIST: ECHINGIDEA

E".r. ,I"-.- ﬁm“]!. IH?H; “ﬂp “h-l' Pt| I-, F- T
Fﬂﬂ :";‘: Rev. ech., pt. 3, p. 5225 pl. 13¢, figs, 4, ;&

.. an unmistakable laganid, as indicated S e e A
S 'E:Jr'::l:. Most of our museum specirmens “:Y s - of the

i under . ; :

[;IUrL‘En individuals are almost double that. There is ﬂn:ii l;l: mll:n‘ﬁ, but |
full-g - mm.,-and in the E_,-‘ru::nshml Museum is one still ﬁmu “‘H
411E dry spccim:nﬁ is light brown, rarely d‘-‘-tp b larger, 43 mm. The

" ' ) Lty
e buff. The species is endemic in southeastern Australia Ehm wnmw =

F:am southern [;_}ue:nﬂ:-lﬂd to Tasmania and west 1o Spencer ranging
rom low-water mark to 80 fms,

Gulf, South Australia,
Peronella ricta

Laganum decagonale var, rictum Gregory, 18ga.

ol. 12, figs. 1a-1c. (ieol. Magn . & dec. 3, vl 9, 3 s

«pecimen on which Gregory based his “variety” of Lapais

2 Ig:imphmic" fossil trom Sha_rk. Bay, Western -I"Lu:: cafbn If i'“-ﬂl Jtﬂ:mdfn
und well figured, and is obviously a Peronella, resembling arbi :!F 3 inmd"
pnm'c'-ilﬂfﬁ- In the Museum of Comparative Zodlogy collection there il'lhj't;‘!“}.
excellent condition, of a Recent Peronella which is evidently identical with Gresory's
specimen, though not quite so large. It has no locality label, but one label with it
chows it has been in the M.C.Z. since 1864. It has a label “Lagan i

Ag.tt)" but has been cul-‘*FﬂQucd as Peroneila orbicularis. Tt is, | ; :'I_m

larger than any specimen of that species (the maximum for which is 37% 35 mm.)

at hand, is more clongate, and has very different petals, It is 61 X 51 % 11 ol :m&
Gregory's type is 683 55X 12. The species is probably nearest orbienlaris. It is cer-
tainly not Laganum elongatum Agassiz, which is a synonym of Peroella lesu .
nor can it well be considered Laganum rostratum Agassiz, said to be from New
Zealand, a statement rightly doubted by Mortensen (1921). A good series of
specimens might show that the marked differences in the height and form of the
test are within the limits of specific diversity, but until more material s @ :
hoth ricta and rostrata must be considered Peronellas whose specific limits and

g:ugraphic:li distribution are not sau'sfacturihr known.

Peronella orbicularis

Echinodiscus orbicalaris Leske, 1778. Add. ad Klein, p. 144.
Laganum orbiculare Agassiz, 1841. Mon, Ech.: Scut, pl. 23, fgs. 16-20.
Peronella orbrcularis A, Agassiz, 18720, Rev. ech, pt. 1, p. 140.

This is a small, widely distributed species, which has been ill defined and with
which young individuals of larger species have been frequently confused. Typical
specimens are unmistakable, but there is a good deal of individual di“ﬂil‘]"_ The
maximum size for orbicularis seems to be 37X 35 mm., but very few specimens
exceed 25 mm, in length. The width is often almost as great, and these nearly
circular individuals with their characteristic pointed petals are unmistakable. The

Species is characteristically tropical Australian, but apparently occurs throughout

the East Indies. On the Australian coast, it ranges from Cape Upstart, {hx

to Shark Bay, Western Australia. It is very common at both Darwin and Broome.

GO F = ey



t8qr. Mon. Ech.: Scut, p. 116; pl, 24, f L
e, e

e -- [ i;' in ﬂ[c Bj‘iﬁ;h Mm“m md Measures IEEHI . ;

_ﬁ_'!--d:-'_: The largest of the Australian specimens js 157 %1

sreat diversity of form, and the supposed Western Australiag | s
a has nc In mm with the ii:n! the I'}I.Il:kﬂm ﬂE- lh'_l rm
emarkably sight it averages about 0,07 test length, bt may g 19K
s hm Dcﬂﬂﬁiﬂﬂﬂﬂjf it 15 more than 0.09, The il ol
o length reaches its extreme in the variety called Polyarter gars SEUN
in which width exceeds length (sce H. L. Clark, 1925, p. 160, ﬂiﬁh
.-,h_.'-di'&n:ﬁﬂt# ﬂnﬂiﬂg from old rose to Indian red {H’E‘ H. Lh oAl
r &‘ , colored ), but the color is fugacious, and drie gl ﬂm’k‘
owish. Like orbseularss, this Peronella is characteristic of the by
ian wng from Port Molle, Queensland, 1o Fremantle, m
ia. It extends its range northward through the East Indian FEZION 10 souther

*Peronella platymodes

d,;l e mﬂﬂ'ﬁ Tawe, 18g3. Jour, Proc. Ray. Soc. N. S. Wales, vaol,
pl 13, fig. 4.

._ ’Tﬂl little lﬂ.gdmd 15 clearly a Peronella, reminding one of orbicularis It is of

LA M*&c same size as that species, an average specimen being 34 mm. long, 31 mm, r

' wide, and 6 mm. high. Tate says it is common in Miocene strata of Hallett's Cove

and Aldinga Cliffs, east side of St. Vincent Gulf, South Australia. Chapman writes
me that the strata are Lower Pliocene.

P o1

Peronella tuberculata

-L{nl‘h‘-‘-m' thE_ K. svenska Vetensk.-Akad, Handl., vaol. 58, no, g, p. 16; PI 4, ﬁgl' 10, 1.

: Thuugh this species is closely allied 1o orbicularis, the differences are sufficiently
mdt.nt and constant to justify the separation. Both occur in abundance in the
vicinity of Broome, Western Australia, and may even be taken together in the
;m: dredge haul, t]u?ugh they do not necessarily live together on the same spot.
size, tubercnlaty allghlzly exceeds arbicularis, as specimens in excess of 40 mim. |
:ﬂ: n:flmk:.uth: longest is 46X 44 mm. As a rule, the width of the test is about '
o o t® ‘<ngth. The color in life is purplish gray, with the poriferous areas of |
petals distinctly darker, The lower surfac
upper. As yet suberculata is known only from

e is rather more purple than the
the Broome region.

(gassiz, 1872a. Rev, ech, pt. 1, p. 148
I:f.ﬂsl'- qﬂhﬂ"ﬂﬂgﬂ“ E-I'.'hﬂ p. 3a {F‘Hiﬂj L_ I
ark, 1914, Rec. W, Australian Mus,, val, 1, p: g N
species in the genus, sometimes exceeding 150 faim, ih A '

‘Fﬁﬂﬂ of both genera apparently live just bel degre
sandy below

J considerably by fish for food.

L guiah between the two at  glance with a fi

y mud where they are found, but the ,'
said to prefer 2 bottom of coarse sand or "WM A

" Besides the 2 Recent genera, there are -. b S 3
fﬂﬁH" Of these, 2 occur in ﬂj_u.[r‘]_-'“‘ in the I
Australia and Victoria. The 4 genera are

Key o e Gevera or Fovnamimas
A. Test rather high, sometimes markeely so, without internal a .- B
walls, except posteriorly, where they may be more or less indicated

AA. Not as above:
B. Periproct inframarginal: N
Test Aattened but arched or barcly convex M-mﬂ's, 5

&

swollen =

' . EE IR NN Bh g B B !'1_'__ %]
Test flar, with swollen margins; extiner. ... RS
BB, Periproct marginal or supramarginal; extinet = :
FIBULARIA

Lamarck, 1816. Anim. sans vert., vol. 3, p. 16.

Genotype:  Fibularia trigona Lamarck, 1816, vol. 3, p. 16 =
cramiolaris Leske, 1778, p. 150,

There are half a dozen or more Recent species of this genus, and many fossils,
but owing to the confusion caused by Lambert’s and other paleontologists” refusal

to accept the genus as it was understood |:|jl Agassiz and other zoologists, uﬂ!!'.t

very careful revision of the fossil species can determine how many extinet Ermm
should be referred to Fibwlaria. Five species, of which 1 is apparently estnct,
occur in Australia. They may be distinguished as follows:

Key To THE SpeEcies oF Fisuramis

A Petals present, though they may be ill formed:
B. Pores of distinctly formed petals smaller than genital pores; test
high, more or less ovoid:

Poriferous areas nearly or quite parallel in each petal . - cramiolariy
Poriferous areas diverging; extinct . grepen

43




"!Ililﬁ Imﬂ"*“"“ﬂ as large as or larger than genital
Pl hak s 1?;“ s short, with go—120 pores in whole petaloid area; test abou

s with fower than 0 pors i e e ot g
:.... A I'_ r‘q:l_-_._.__-ll-. hhﬁ- m s Img_ g L : ok E e P | m
_ *;ﬁ;' ls wanting; dorsal surface of female sunken to form brood pouch. - -
KRR, & . o
=) Fibularia craniolaris

ocyamus eraniolaric Leske, 1778. Add. ad Klein, p. 150.
b o _...-_;M! T dt“ Mﬂ.- 1820. Dict. sci. nat., vol. 16, p. s12.
Fibularia ovalum A. Agassiz, 1873, Rev. ech,, pt. 3, p. 507; pl. 13¢, figs. 1-3,

m‘m of this species is very imperfectly known, bur the South
Australisn Museum has scores of specimens from nine or ten places or areas on
ﬁimmhﬂ that state. They were chicfly collected by Verco in 12-45 fing,, and
ﬂ,.hﬂ!ﬂ-ﬂtlﬁm bare tests. They range from 2.5 to 11.5 mm. in length ang

reveal great diversity of form; thus, one specimen 9 mm. long is 8 mm. wide gng
-7 mm. high, and the largest is 11.5 mm. long, scarcely 8 mm. wide, and only 6.5 mm
high, There l; also great .jw.:d“?}r i;: the rd)ati;l: size of the ambulacral and.
genital pores. | erroncously said (1928, p. 477) that the small genital an
#&'l bulacral pores led me to call the specimens cransolaris. In this Ep:tics, ac::imI;irE;
to my own key (rg14, p. 57), the ambulacral pores are smaller than the genials,

*Fibularia gregata

Tare, t88s. Southern Science Rec., n. s, no. 1, p. 4.
mﬁﬂ;'.m Eiﬁun_g:hm Kais. Akad. Wissensch. Wien, val. 101, pt. 1, p. 347; pl, 2,
1=,

T:\I.l:: (1892, p. 190) pointed out that Bittner's variety orbiculus and new species
tatei have no validity, being based on variants of a common species which shows
Ereat dI?r.rﬁftf Tate is doubtless right, and I am even inclined to doubt whether
L‘Pﬂ.‘t 18 any valid, constant difference between gregara and cranmiolaris. Tate (18g2)
lists half a dozen places where his species occurs, all in South Australia and all in
Edm:l:_iu'm.iﬂh.:pmn writes me that it also occurs in the Oligocene of South
Australia and in the Lower Miocene of Victoria and Tasmania.

Fibularia volva

Agasiz and Desor, 1847, Ann. sci. nat, Zool. ser '
i . . BC1, & 4 ser. 3, vol. 7, p. 142,
H. L. Clark, t921. Ech, Torres Strait, p. 152; pl. 33, ﬁg; 5!;}4

mThll ?c::: occurs all along the northern coast of Australia from Torres Strait
Cﬂ{; Ilm:l ert, :Irut of Broome, Western Australia, and the range extends north-
8 B e “I;E:r“:n "F' ulnhlf rm China; a :Ip-:timm in the Brinsh Museum is said
Sy E.‘ WTI'IH‘: 15 3 bare test in the Museum of Comparative Zoology
. ¥ E. W. Bennett, at Perth, said to be from Middleton Beach, near
i » Western Australia, The speci f :
; ; s pecimens from Broome have 8-10 or more
Iﬂ!dl__lpnm pores, t lpplfﬂlﬂ}f many ipn:timr:m have but ] 5ingl|': pore; this may

are also speci

ANNOTATED LIST: ECHINOIDE /

condition. The color in life is. ek

E ..:“ -t on drying. Full-grown specimens .-Z=. :I.

:"I.'hﬂ# is a large serics of this well marked species in the Se ' __.:‘ o
by Verco at nine stations on the South ﬁm-mﬂr"‘f

mken mens from off E'l-'l-l'l-l;'rul.']l, Western m B g

thwestern corner of the contuinent is the home 'ﬂilh i ~.

ﬂk::ﬂ !Fciml:nﬂ are young, 2—4 mm. in ]mgﬂ-._ m W mm N .

odult, and measures 6.25 % 4.8 X 2.35 mm.: but it is a mmm— i<

Fibularia nutriens .".r}_ |
Y
T

H, L. Clark, 1509, “Thetis” rept., p. 557; pl. 58, figs, 1=, o
is remarkable little echinoid, of which 85 speci e ;,_ ,,f-l
.,ETE..F: Three Points, New South Wales, in 41-50
Mooli in slightly decper water, has since been taken off Port Hacking
The bottom was muddy at all stations. The extraording | IH"W
is unique Among clypeastroids, though several spatangoids oW
and a very few regular echini have a similar tendency. The females o
Fibularia are larger than the males, but they are only a hﬂlﬁmuﬂ; '
color is a very pale brown. y mm. long.

ECHINOCY AMUS M
Leske, 1778, Add. ad Klein, p. 149. : | :
Genotype: Echinocyamus angulosus Leske, 1778, p. 151 = Echinus Mm X

I??4' p" 3‘1‘ . .I l. 1!:‘
A dozen or more Recent species of this genus are known from n__uﬁj. iﬁi |
of the world, but only 4 are as yet recorded from Australia, and 3 of these are known

only from the southern and southeastern coasts. The fourth is found at the opposire

1' "

e -l.l
)

ot

corner of the continent. These species may be distinguished thus: i

o

Key To THE SrEciEs oF EcHINOCYAMUS

A. Petals well formed, with 6 or more pare pairs on each side;
Upper surface arched; periproct close to margin . .. i Vi
Upper surface fattened, with slightly n:chnd‘ petaloid area nnl‘j: a
little elevated over somewhat tumid margin of test, frﬂﬂ:d'ﬁ’hldil
it is more or less evidently separated by ba:r:l].r‘ depressed area; 5
periproct separated from margin by mare than its own width . plemssmas

AA. Petals more or less imperfect, with 1 to 5 (rarely 6) pore pairs on each
side:

Surface of broad, flat test very rough, with numerous high, rounded )

ar bluntly pointed tubercles. . by b L S
Surfﬂﬂﬂ ﬂf rxc:vl:d'lng'l]p' Hﬂt Lest wiLh f:'l.l.." IDW,, mundﬂd t'uhﬂl'f-]ﬁ PP #m ;

provectus




‘re now referred to this genus, and 1 of these is

THE ECHINODERM FAUNA OF AUSTRALIA
e, Echinocyamus provectus
de Meijere, 1903, Tijdschr. Nederlandsche Dicrk. Ver., ser. 2, vol. §, p. g,

Specimens of Echinocyamus taken by the "Thetis” off Ca :

Wata Mooli, New South Wales, in 41-59 fms., the hfﬂtﬁfmﬂT:fm:? Il'::mu
referred to this species without much doubt. A single specimen from s ¥ "t
Tasmania, off Schouten Island, 4050 fms., is apparently the same thi:;hT{m“
more material from both Australia and the East Indies must he ":“mFlrn;i bc[-‘:h

Echinocyamus planissimus
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 422; pl. 27, figs. 5-8,

This species is known only from the vicinity of Broome, where it was taker -
both 1929 and 1g32. The largest specimen is 83 7.35 X 1.5 mm. The color :fnf;:
living animal was light brown.

Echinocyamus scaber

|I'|; Hﬂqﬁ qug. Tijdschr. Nederlandsche Dierk. Ver., ser. 2, vol. §, p. s,
— 10y 'm" Ech., P- 108; pl. 6, EHS- 45, 47; PJ. 7, Ega‘, 3o1=305.

| This species is admitted here on the basis of a single specimen (a bare test) in
e .”_E“!“[ taken by the “Challenger” in Port Jackson, New South Wales
!ﬂﬂlin.l.l y identified as Fibularsa australis. It 1s certainly not that species, ]_-,m'
o “I i‘m. WIth”' de Meijere’s East Indian species is by no means beyond dispute,
Eﬁ scabrous character of the test surface, however, justifies assigning it to

angd

Echinocyamus platytatus
H. L. Clark, rgr4a. Mem. Mus, Comp. Zobl, vol. 46, p. 63; pl. 127, figs, 1-6.

The original specimens on which this species is based

0 pecies is based are bare tests, the largest
87 mm, [mm Port Phillip, Victoria. The “Endeavour” took what is apparently
the same thing h:twm'u Devonport and Launceston, Tasmania. The South Aus
tralian Museum collection revealed scores of this species, the largest g.5% 8 mm.

Only 4 specimens showed any spines, and even these were a
he 1cs, apparently dead when
collected. The localities whence this notable series of specimens came extend from

Cape Jaffa tn.l'f.’.ing E;“mrgu Sound and Hopetown, Western Australia. The depths
?ﬁc from “beach” down to 200 fms. Obviously platytarus is the common
chinocyamus of the southern coast of Australia, and a strictly endemic species.

*SISMONDIA
Desor, 1858, Syn, éch, p. 215,
Genotype: Scutella occitana DeFrance, 1827, p. 231.

re n SUn 20 ol species of small echini from Eocene and Miocene rocks
reported from Australia.

. | .l'
o1

. |

".'-J'.!'.- o

T A
I“!Ll 3.
-:‘Fﬁ. : .1',
I

o il L
P- 3030 9l 13,

=g

Trans, Proc. Roy. Soc. N, §, Wales, val, a7,

Tate: 1803
.. small, flat echinoid occurs in the Murray River CLif )
wh,ﬂ:ﬂ Tate calls Eocene strata, Chapman writes me fm

was 19 mm. long, 165 wide, and 7 high, It looks mare Tke
“Fhﬂid, but the petals are more like Fibulria. m

fibu
*SCUTELLINA

L. Agassiz, 1841, Mon. Ech.: Scut, p. gf.

Genotype: Seutellina nummularia L. Agassiz, 1847, P- 99.

dozen or more small scutellids from the Tertiary 4 L II
nfl‘:h:-_h 15 known from Australia, e mw‘ﬁ L v

*Scutellina patella
Tate, 18gr. Trans. Proc. Roy, Em'. S. Australia, vol. 14, D 99,
T. §. Hall, 1go8. Prec. Roy. Soc. Victaria, n. s., vol, 20, pt. 2 P T4 (B

Tate says nothing as to the age of the strata in which these fossils
he lists three localities thus: “Calciferous sandstones of the Rﬂ‘ﬂ“hl
(common ); white polyzoal limestone at Mt. Gambier; polyzoal sat
Creek.” His specimens were 22-24 mm. long, 21225 mm.E ‘ﬂd':! i-[ e |
high. T. S. Hall (1908) describes an actinal depression on the lower sus S
certain specimens which he collected at the mouth of the Glenelg River, Victoria.
He believed such specimens to be females and the depression to be a bro i
his view is justified by his hgures. Hall also pointed out that . morgani Cottea

(18g1) is a synonym of Tate's patella. i e
Chapman tells me that in 1874, McCoy used the manuscript name “Semtells
tamboensis” for this species, and it is possible that the name is to be found on
labels or in some notes of McCoy's. Chapman further says the species occurs in
the Oligocene of South Australia and the Lower Miocene of Vietoria. 1

Family SCUTELLIDAE

So far as Recent species are concerned, this is decidedly a family of the northern

hemisphere, for of the 7 genera only 1 is found in Australia, and that is also the
only penus found in South Africa; none occurs in South America or New Zealand.

ECHINODISCUS
Leske, 1778. Add. ad Klein, p. 131.

Genotype: Echinodiscus bisperforatus Leske, 1778, p. 192, Yl
This is clearly a genus of the Indian Ocean, as it occurs all along the East Alnicas

coast from Suez to Mossel Bay, Cape Colony, and eastward to New Hebrides and I

New Caledonia. It does not seem to have extended its range as yet into the Pacific 1




=

[
o
J h"‘ !r-:.'-;"-.

~ This very flar and fragile scutellid is casily distinguished from the p
m&ﬁm.ﬁmﬂnu from Torres Strait near Thursday Island, where §

" wide, but itis unvsual for the width to exc

The others are as yet inadequately

J" " ; oy y - o T e i -
" THE ECHINODERM FAUNA OF AUSTRALIA

s :E.lill,.r Is ._ - H— [M n'ﬂfthq Twu lpﬁﬂfﬁl .
opical coasts. Ihe two differ thus: L

o with deep, narrow marginal slit; no lunules
acra each wit  lunule distal to petal s

T e

ﬂmn PRR

B73. Rev., ech., pt. 3, p. 5315 pl. 13¢, figs. 1, 2,
T,ﬁﬁ‘ﬂnﬁ scutellid at Broome was a Ercat surpris
W from the Australian coast. The largest spmcimfﬁ“

83 % 178 mm,, but at Broome the largest raken is 138 % 134

specimens are distinctly red-violet, and retain this color e

i m" much as 120 mm. in length. These scutellids |
dredge: *m‘impl? passes over without dislﬂdging them.

g Echinodiscus tenuissimus
o @ Agassiz and Desor, 1847. Ann. sci. nat., Zoal., ser. 3,

r‘w ‘Semon’s Ech., i» Jena Denkschr., val. 8§, p.
 E. awritus var, tenmisnimus) .

Tl PR 1 g | A 3 : 3 ; : : - - J
~ species, with which Déderlein confused it in spite of its closed Junules. c:edm;
\ f.- |;I'
o Lh Ih

gl

only

Hﬂ:ﬂ ﬁtmm which Déderlein reported. From here the known ;.;::.:[:
extends northward to Japan and eastward to the New Hebrides.

S My A very large
specimen in the British Museum from New Caledonia is 115 mm. long by :-fu mri

ced the length. A normal specimen in the
also from New Caledonia, is 125 mm, long by

118 mm. wide.

Suborder Ecuinonerva

This is a very Hﬂﬂﬂ group, perhaps the last surviving remnant of the Holectypaida,
are but 2 living genera, and only 1 of these occurs in Australia.

Family ECHINONEIDAE

_ This ﬂumljr contains the 1 living genera,

i only 1 of which has as yet been found

| ECHINONEUS

Leske, 1778, Add. ad Klein, p. 1o,

G:fntypc: Echinoneus cyclostomus Leske, 1778, p. 109
the 3 living species now recognized in this genus, only 1 occurs in Australia.

known from very few specimens. Both occur

it gy
s

 was deep yellow brown; on dring, & purple i becype g1

re or less jn
e Just bﬂtﬂw

ﬂ sandy mud and are likely to be more or less badly d‘m"‘ﬂﬁ

L vol. =, p.
nodiscus temuissimus Gray, 1855, Car. Recent Ech, Brit. Mus., p. 30, R
723i pl. 65, figs. 4, 5 (a5

Iﬁm_nfthttm- 4 iy
TEWJ:']“ E‘WHE“IUHE‘;'ML_‘_"__}-'. - - ' i

Lt O hirds as wide as longs extinet .| C TS

. w8 Add. ad Klein, pl. 109,
iﬁrﬁéﬁ’ rgit. Mem. Mus. Comp. Zodl, vol. 3, no. 2, pp. 356
: ies has been so exhaustively monographed
n:‘:ht]:tiﬁ of its form and structure. It i., . ' 'E
the tropics where conditions are suitable, It lives buried in sa
[ments or coralline algae, and is apparently quite inert. The ¥
' the British Museumn, said to be from the West Indies, and 1

‘ﬂ i ! DEG AN
Er:l-:,;;mtiu: Zoology from Lord Howe I’hﬂd-'th it W

44 %36 X 19 mm., respectively. The Lord Howe specimen in life v
mm. The color in life shows no litle diversity, ranging from very pa
decp red-brown, with the ambulacral apm h{# ﬁ St .'

with the light shades of brown. Dried specimens show great diversity in col
no doubt to differences in the killing agent and the methed tli ng.

*Echinoneus dennanti R 0

T. S. Hall, 1907. Proc. Roy. Soc. Victoria, n. 5., vol. 19, pt. 2, p. 47; pl. Ew

This species is based on a single specimen, 21 mm. long, 14 mm. wide, an =%M’ﬁ LI
high, from the Lower Miocene of Victoria. The specimen is said to be “somewhat
gbliquely crushed” and that may account for its unusual narrowness. I‘L ght
of what we know, or at least have reason to believe, concerning the antiquity of
Echinoneus, it seems to me highly improbable that demmansi is distinct fre

eyelostomus, but more material must be obtained bebaee the: mutter ern B S

Suborder NucLeoLiming

& : . i 1 i
As in the preceding suborder, only a single _Enm.ﬂ? occurs in the fauna
Australia, and this family adds but 1 Recent species to the list. [t does, however,
add 2 fossil species of a second genus,

Family NUCLEOLITIDAE

; i ; of the

Scores of fossils referable to this family are knuwn_imm many parts
world, but living specics are few indeed. Only 1 occurs m'&muﬂmhg there are
2 fossil species of an allied genus which occur in Victoria and Australia.

The two genera differ thus:

Anal sulcus long and narrow, reaching more than halfway to apex;
Anal sulcus short and wide, not reaching halfway to apex; Recent
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*NUCLEOLITES

Lamarck, 1801. Syst. anim. sans vert., p. 347.

Genotype: Nudleolites clypeatus Lamarck, 1801, p. 347.
Lamarck names only 2 species in Nudleolites in 1801, oviform;, it

and in 1816, he removes oviformis to Clypeaster, leaving elypeatus e nc y :
of Nucleolites. Tn 1816 he lists 4 species of Nucleolites but clypeatys : “s the type
them, nor have 1 been able to ascertain what has become of jr, A, *"EEEHPE One gf
“Revision,” dates Nucleolites from Edwards 1836, ignoring Faiadiins clz, in ﬂ“
with the name altogether until 1873 (Rev. cch, pt. 3, p. 557), when he E'hrﬂnn::uuﬂ
4 casual reference to it. Lambert and Th]fl'}r {]9;1, p. 3*'-4} Ei\?t Lamnrck =1 ml'-l':l?
the name from 1801, but designate his scutarus as the genotype, Now % ‘ii:l:d!l far
shown that scutarus and elypearus are the same thing and that seurags i iy €an be
name, the whale problem is solved. As I have not been able to learn anythin carlier
elypeatus, | leave the matter as it 15, only remarking that the name Nﬂdrnﬁ;;f aboyy
ﬂ'ﬂf-‘l with dj’.ﬂrﬂﬂﬂ and as Inng as the g:m:r:ii: name is used thieke e stands
elypeatus for the type, though its correct name (i.e, earlier) may be scupy t be
Nucleolirer will very likely have 1o be abandoned. The two Australis :r:fni!;t

5

referred to it differ thus:

Ambitus definitely elliptical . ... . .
Ambitus ovate subpentagonal :

-@istralige
[",ﬁffflﬂ'-m

#*Nucleolites australiae

Echinobrissus australioe Duncan, 1877. Quart. Jour. Geol, Soc. London, val, 33 :
pl. 3, fig. 1. B

The specimen on which this species is based was found in the Lower Miocens
I=I:I'lt|l+ of Cape Otway, Victoria. It is about 30X 22.5 X 10 mm,, and the definite]
clliptical form sets it apart from the relatively common following species, Whi:hr,
however, was not named and described until some years later. Additional specimens
are much to be desired.

*Nucleolites vincentinus

Echinobrizsus vincentinus Tate, tBg1. Trans. Proc. Ray. Soc. S. Australia, val, 4. Biagn

(not figured).

'Ihr: halatype of this species measures 28,5 % 23 % 12 mm. and has the “apical disk"
hmmmnt:u tﬂgflh‘:l ;Fnt:r Bn: the test. Sp-:c:'mlcns are said to be common in glauconitic
ey inga mzrd;rht: same fossil also occurs at Muloowurtie in the Yorke
Australia o Vili::;:.. It is 'lt i =flm} from Upper Oligocene to Miocene, South
tween these 2 species of Nn:fm‘:r[-ﬂung to speculate as to the possible relation be-
species of the following gen mblws and the New Zealand and Western Australian
such speeulation can bf : EL:L; ut far more material of all must be obtained before
Tertiary are no doube Euncd €, I‘lt{:urds of Apatopypus recens from the Australian

on specimens of Nucleolites.

Lpawking, 1920: Geol. Mag,, vol. 57, p, 106,

Genotype:

possibility of 15 © |
labeled, more credible, except that that specimen is apparently the New ;

SF':EES ﬂﬂd no

H. L. Clar
JPEIEF}IEI‘; recen

ANNOTATED LIST: ECHINGIDEA
APATOPYGUS

Nucleolites recens Milne-Edwards, 1836,

When petablished, this was a monotypic genus, but the
Jlian specics in 1929 shows that the group ranges ot least from New 7.

tr - =
ﬂ\ﬂmd along the southern coast of the entire Australisn contin g | 5

its occurrence in Madagasear, as 2 Britich. Misetiod datorite ,

t the Western Australian.

Apatopygus occidentalis

k, 1938, Mem. Mus. Comp. Zoél, vol. 55, p. 435: pl. 28,
r H. L. Clark, 1528. Rec. S, -ﬁumﬂsnﬂﬁﬂmﬁ 38, figs.

vol.
This extraordinarily interesting sea urchin is known as yer only i
thful specimens discussed in the references given al The v,

1o mm. long, the larger, 17 mm.

Suborder Cassiourma

Something like 6o genera, grouped in 2 families, comprise this suborder, but
very few of them contain any Recent species and these are all members of a single
family. All the Australian tossil cassiduloids are also members of this same group.

Family CASSIDULIDAE

Only 2 representatives of this family are living today in Australian seas, but no
less than 8 others occur in the Upper Oligocene and Lower Miocene strata of

Victoria and South Australia. These 10 species belong to 7 genera, distinguished
from one another largely by characters of the periproct, petals, and peristome, which

are usually quite obvious.

Key 1o THE GENERA OF CASSIDULIDAE

A. Periproct distinctly supramarginal: :
B, Periproct wider than long, in transverse depression; extinct . Casssdulus
BE. Periproct circular or longer than wide, in longitudinal depression:
Poriferous zones diverging, not definitely petaloid; no con- : ¥l
spicuous floscelle; anal sulcus nearly termanal ... o Oligepodia
Poriferous zones not diverging, forming distinct petals; floscelle
very conspicuous; anal sulcus well above margin; extinct. . Australanthus
AA. Periproct not supramarginal:
C. Periproct small, terminal, well up on truncate and somewhat over- :
hanging rear end of test; extinct 0 : Studena
CC. Periproct inframarginal:
; : Pygorhynchus

D. Periproct nearly or quite circular; extinct
DD. Periproct much wider than long:
Petals and phyliodes ill defined; extinct
Petals and phyllodes more or less well defined




LE ﬁmm Australia, and this one is apparently rare,

% [ mdum'hnd 2 specimens of this fossil without designatin

_——

b ' -
I, YA
S0l

= 1 a Recent species, and the other from the Eocene, The
-n m'&m several P]ﬂl.'-ﬁ in the East Indies and ﬂpp.;l.r:ﬂtl].l' enters the ﬁmu‘ilﬁm
hlﬂl_ Owing to the fragility of the test and the habit of living more or |

~ buried in the muddy bottom, whole specimens are very d 9

Ll
A

' . THE ECHINODERM FAUNA OF AUSTRALIA
- *CASSIDULUS
arck, 1801, Syst. anim, sans ver, p. 340

 Cassidulus caribocarum Lamarck, 1801, P 349.

bert and Thiéry (1921) list more than 30 species in this gen

0 i *Cassidulus florescens

- F.'- §
Gregory, 1892, Geol. Mag,, n. 5., dec. 3, val. 9, p. 435; pl. 13, figs. 2y,

i M are 19.5-22 mm. long and 15.5-17 mm. in maximum width, :

: ‘]r mﬂmﬂf’#ﬂ Ford hill, Maoraboal River, 1% miles northwest of Ge ml.;;

in strata then considered Upper Eocene. Chapman, however,

Bl OLIGOPODIA

ﬂﬂ' Jour. Linn. Soc. (Zool), vol. 23, p. 176,

not pe: Nucleolites rp:;mmr von Martens, 186sa, p. 143.
i y i allowed but 2 species by Lambert and Thiéry (1921),

sequently suitable material for study is definitely lacking.

Oligopodia epigonus

M:w van Martens, 1865a. Monatsber. K, preuss. Akad. Wissensch,, p. 143,
A. Apassiz, 1873. Rev. ech,, pt. 3, P- 558; pl. 196, figs. 4-6.

In the “Resision,” Agasiz e | s apecies |

i ports (p. 147) specimens of this species in the

mﬁuﬁ&m from “Lord Hood's Island.” When I studied the collection in 1924,

Shicler ﬁ:f Lord Howe Island and so published it. But intensive collecting at
owe failed to reveal the species there, nor are there specimens in the

iﬁmmmh{:fnf:[ﬂ L:jld not include the species, therefore, in my list of the
right o a place in the ;::Uﬁ_“d ffl?iﬂv PP 559-561), and am doubtful of its
bare test, from an unknown | 1;:1 auna. The specimen figured by Agassiz is a
largest of the speci W focality, 20 mm. long, and I know of none larger. The

specimens in the British Museum js 17X 15.5 % 8.5 mm, Tt is possible

th' Hia '
t these British Museum specimens came from one of the two “Lord Howe's'

Islands north of the New Hebr ' .
Hood's Island in the Piumﬂl:s.n#;rjri;; very unlikely that they came from Lord

o doubt that epigonus is a rare sea urchin,
known as yet only from a few East Indian localitjes. £k

] i !|,.. :-.‘ 1
o AL RO
lhl"“' Iﬂgi. Siﬂﬂﬂﬂibﬂ'. H-I.h- Ml m '.; __;‘1_._..#‘. Py

; . idulus longianns Gregory, 1890, p. | -_z T e
us, bug only (Genotype: €571 gy ‘

E either as the

one the geno-
Recent species g

ifficult to secure, Con.

g2, Gregory accepted Bittner's proposed genus as a g
I:rh;' :fl recognition as a generic group, Lan !ﬁﬁl
wor 4 other species to it, besides the w__ E M’ [ ":"_f"

Cassidulus longianus Gregory, 1890. Geol. Mag, n. 5., dec. 3, vol. 7, p. 482 pl. 13, fige. =3,
v alanthus longianus Bittner, 1802,  Sitzungsber. Kais, Akad. Wissensch. Wienvel. 100,
pt. 1, p. 203 pl. 3, fig. 2. e b Wien, vol. 1oy

o] ¥

The material on WI'Ii.E:'I Gregory based his species was i e

claide, South Austra ia, in strata regarded as Uppu_:l:_hn'ﬁl__ _._r :!
:udl:llhl.'l' locality, and nppnn:?ﬂ? the genus has not Tﬂw |
Australia. The original specimens were 43-67 mm. in length; the
56 mm. wide and 30 mm. high. Bitner's specimens were ot quite :
to judge from his figures they were in very fine condition. 'ﬂ'.lk“i:s
they were specially selected by Tate. a5

*STUDERIA
Duncan, 188g. Jour. Linn. Soc. (Zool.}, vol. 23, p. 185,

Genotype: Catopygus elegans Laube, 1869, p. 190. .
The limits and components of this genus have been so iugglndﬁmh; .amber _

and Thiéry (1924, 1925) that it may be well to get back to Dunm:fi noypic

genus. Although he refers to both Recent and Eocene species, elegans is ﬁﬁ' e )

one named, As this is also the only one occurring in Australia, it is not necessary
to attempt to clear up here the confusion which exists in the group. -

#Studeria elegans

Catopygus elegans Laube, 1860, Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 55,

p. 1g0; figs. 8-8e. )
Studeria elepans Duncan, 1889, Jour. Linn. Soc. (Zool.), vol. 23, p. 185

Apparently rather common in the River Murray Cliffs in South Australia, this
species was made the type of his new genus by Dﬂ“':ﬂf* and only thr_“ r =
Bittner (1892) gave it still another generic name. It is a small tthlllﬂd- “H:m
much more than 25 mm. long; width four-fifths lﬁngth; height a I.nH: ml:;t R
half length. Chapman (19o8) also reports Studeria from the Spring ©
at Torquay, Victoria. All the localities are Upper Eocene or Lower Miocene.
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*PYGORHYNCHUS
L. Agassiz, 1830. Ech. foss. Suisse, pt. 1, p. 53.

Genotype: Catopygus obovatus L. Agassiz, 1836, p. 136,

Something like 20 species have been referred to this genus, bug jis e
hazy. A single one is reported from Australia and has heep lldﬂ:i?g:iﬂtnm
distinguishable from ane found in Malta. Under that name it is g I as j

sted, N

#Pygorhynchus vassali
rvight, 18648, Quart. Jour. Geol. Soc. London, vol, 20, p, 2a. higs. Ga—c,

The Maltese and South Australian fossils are very similar, but 4
to their being identical, Nevertheless, until differences have been p
name vassaly must be used for both. The fossils have been found jp the
Miocene of both Victaria and South Australia, but apparently are rars, No 4
concerning them have been puh]ishr:d: Wright's specimen from Malta i
30 21 % 15 mm,, but Duncan gives no hgures for the Glenelg specimen, nor dwa:
Tate for his from Mannum, South Australia. vEs

1'rl'l "I{':ptil:al as
ointed out, the

*PLESIOLAMPAS
Duncan and Sladen, 1882, Foss, Ech. W. Sind, Palacontol, indica, ser, 14, Pp. 9, 54

Genotype: Plesiolampas elongata Duncan and Sladen, 1882, p. 10,

This genus was based on fossils from India, but a notable echinoid fro
scems to be congeneric with the Indian species, It was,

Conoclypens, with the suggestion that perhaps it was nea

m Tasmania
however, originally called
rer to me'm’ampm.

*Plesiolampas rostrata
Conoclypeus rostratus Tate, 1803, Jour. Proc. Roy. Soc. N. S, Wales, vol, 27, p. 194; pl. 13,
fg. 1.

Flesolampas rostratus Tate, 1897, Jour. Proc, Roy. Soc. N. 5. Wales, vol. 31, p. 412,

Apparently this striking species is still known only from the
was collected at Table Cape, Tasmania,
(Fhlpman] strata. Tate (1897) refers to “additional specimens” having enahled
him to determine that the species is a Flesiolampas, but he gives no data about
them. Tate does not even say that his additional material is from Table Cape, but
as he elsewhere refers to a visit 1o that spot, presumably the species is still known
only from Tasmania, The holotype is 57 54 % 24 mm.; periproct 8 mm. across.

holotype, which
in Eocene (Tate) or Lower Miocene

ECHINOLAMPAS
Gray, 1825. Anp, Philos., vol. 26, p. 420,

Genotype: Echinanthus ovatys Leske, 1778, p. 127,

Recent specics of this :
i i EEnus occur
being recogmized, but extinet ey

. y of the warmer seas, some g species
species abound, something like 200 forms having been

-

ANNOTATED LIST: ECHINOIDEA

: es. In Australia, however, the genus is o ke s e
qu"l':m ‘;ﬂn:l:n and 2 from the Tertiary rocks of Victoria ﬂiﬂ’j m
hﬂ:;gbc distinguished as follows; b
(L

Kuy To THE Species oF Eemivorammas

Test notably high, Ht‘tiﬁfl diameter about afia lengrh, petals wide

y and conspicumias;  extingt o T
Test about half as high as long:

Petals small, narrow, not well defined; mouth small, twice as wide
as long; extinct

Perals large, moderately wide, well d:ﬁn:d;, mnufu' ; nnt s
rwice as wide as long; Recent _E“_ !_"' nearly

AM-

*Echinolampas gambierensis
Tenison-Woods, 1867, fgs. ra— (fide Tate, 18g1),
Echinolampias australis Tenison-Woods, 1867 (fide Tate, 18g1). _
F{,ﬁrﬂﬂfﬂmpuf E;lnfﬂ'jﬂ I_,..,;H,lh‘ﬂ.. tﬂﬁg. Simngsh:r. Kﬂi!-.- A-hd. Wili:ﬂlth. w'ﬂll‘-, ﬂﬂ

. 19T,
G:!::gnl'!-'- 18g0. Geol. Mag., n. 5., dec. 3, val. 5, p- 483; pl. 13, Eﬂ'- - B.

There is some confusion in regard to the correct name for this species, but
Tate (18g1) rcgards Tenison-Woods' 2 nominal species as being the same and
Laube's species as being based on a sp-Fchtmn of the same ﬂ,inl._. Gﬂﬁ“’f‘ use of
Laube's name (ovmlum) is not correct if Tate is right in considering it synonymous
with Tenison-Woods' earlier gambierensis, Tenison-Woods' paper has not been
available, and I have accepted Tate's views. This is a large species, up to 64 mm.
in length and conspicuously high. Tt s Imm.!.rn from the Upper Oligocene and
Lower Miocene of Victoria and South Australia.

*Echinolampas posterocrassa
Gregory, r8ao, Geol. Mag., n. s, dec. 3, vaol. )3 453.‘. Pl- I3, EE'- 4"5-

arently only a single specimen of this species was known to Gregory ﬂiu:nl
h:ﬁzﬁrm:. ;rt w:.r; ml]rg:l:ed at Willunga, near Adelaide, 5_uuth Ammi:, and
measured 4333621 mm. E. V. Elnrkl (Ilgun} reports specimens from the same
region. The form of the test is rather siriking lng suggﬁt_s_r.hl; name. 'I;le!: flflﬂlr
p. 276) intimates that he had specimens from the “glavconitic 1I.mil:£mﬂ.'=,h: Aldmﬁlthn
Cliffs," but he gives no information about them. L;Etﬂ {1_55}1. p- :93} o says &
specimens were sent to Vienna, and he protests ag:}:mtrﬂmncrs reck ‘ 'ﬁ
making, by which a new genus “Progonolampas with a type species o
Hollandiae” is discovered in a trio of specimens of Gregory's E:‘ﬁm?l:mfﬂf-
tainly a comparison of Bittner's and Grll:gﬂrf's hgures {Hf!ﬂ': of 1'1::: are photo-
graphs) does not justify a generic distinction. thpman writes me posterocrasia
is known from the Lower Miocene of Victora.

Echinolampas ovata

Echinanthus ovatus Leske, 1778, Add. ad KlFlu,l',F b
Echinolampas ovata Daderlein, 1gob, “Valdivia o H’D: L 153, figs. 1, &
H. L. Clark, tg17. Mem. Mus. Comp. Zool,, vol. 46, p. T14: pl. 153, figs: &
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1 iod S ‘a distinct] Indian Ocean species, whose ra M
m Jttunda and eastward to the East Indiannfgthudstf";'!hﬁ'nm I“dil"i,;f
- m‘l:pmnﬂtn at the Kei Islands. The “Siboga™ took ap Er&f,;ch““" e
‘HI‘!;H which de Meijere identified as the West Indian species, #ﬂp?m Near
probably eeata. In the waters of northwestern Australia, ovara rq ﬁ:.:, o
Island, Dampier Archipelago, near long. 117° E,, to Augustus Island, neqp l'fw“
No doubt it will be found between Augustus Island and the K ]lhnd:zi E
fairly common near Broome in 5-8 fms. In life the color is ar first a gl tis
brown, but becomes a dark yellowish brown or even a deep chcstiuit I:-:E t wood

increased size or age. The largest specimens are about =0 mm, long, “&':!:‘n With
0,00 Imgl:h. hl:ight n.EH.Eﬁ |l':ngl‘h. The Recent _".|_'.||:|;i|:5 of F"'F“-ﬂﬂl’ampm ha'qr:‘!'!“

so confused that it is not certain whether ovata occurs in the Red

5
East African coast, but it would be rather strange if it does na, ©3 O on the

Suborder UrecHinina

There are 4 families in this suborder, but only 1 occurs in Ay
is represented only by fossil species. Nearly all Recent species aceur only in d
witer, so it is not strange that they have not yet been found ne eep

ar Lll'“: A a
coast. The fossil species are from the Tertiary rocks of Victoria and South ;:::::;:':

Etl'iliaf "-“d tl'lﬂ_t

Family ANANCHYTIDAE

Although this family comprises more than 20 genera (only 1 is now living), th
Australian species represent but 2. These are distinguished thus: I

Ambitus moare or less heartshaped, with conspicuous depression in am.
bulacrum IIT; marginal fasciole may be present e

Ambitus more nearly oval, with very slight depression in ambulacrum II;
no marginal fasciole

Cardiaster

- Duncanfaster

*CARDIASTER
Forbes, 1830, Ann. Mag, Nat, Hist,, ser. 2, vol. 6, p. 342.

Genotype: Spatangus excentricus Woodward, 1833, p. 37

I.Imhr:n and Thiry (1924, p. 406) designate as the type of this genus a species
which is not even mentioned by Forbes, and hence, of course, cannot be the geno-
type. The first species Forbes mentioned, which has been satisfactorily figured and
15 well known, is obviously the one he considered typical and should be considered
the genotype. There are 2 species from Australian strata which apparently belong
in Cardiaster, but they are strikingly different in form and cannot be confused

with each other.
Length ﬁtr_r lhﬂ!l widlhi height much more than half length tertiaring
Length less than width: beight much less than half length latecordatus

*Cardiaster tertiarius
Gregary, g0, Geol, Mag., n. s, dec. 3, vol. 7, p. 484; pl. 14, Ags. 2, 3.

ﬁjnmiummngh Gregory had bur 3 single imperfect specimen, his description and

uate, A typographical error in his description makes the width

only 21 M- W{ oy - . o be al
s e Was from dlunga, near .ﬁm Sonth %

: 6o) reports that Tare !'I:IH.I.' 2 specimens to Vi T4k o

P i ke loaliy i given. Tt (1, p 27) econd oy o

“ gate of preservation ﬁ:um “slavconitic ki

ﬂuﬂfﬂnar and adds one dc::_riptn.rz sentence: “M 4 el "u w i * ._ti_l

writes me that the locality is “Upper Oligocene.” mm 1ole.” C

®*Cardiaster latecordatus

Tate, 1801. Trans. Proc. Roy. Soc. 8. Australia, val. 14, p. 280 (not fgured),

This big, flat species occurs in the same glauconitic limestone ax Aldi nga Cliffs,
South Australia, in which the preceding species is found. The el ab =
by Tate are f2 % 87 % 35 mm., much greater than those of the largest reported o

tertiarivs. b
*DUNCANIASTER LB
Lﬂ.l‘]‘lh'r'rft: '[Hgﬁ. Bull. Geol. soc, FI‘.‘].I.'IEI,'__ ser. 3, val. 24, p. 7. J oy .

Genotype: Holaster australiae Dunean, 1877, p. 5I. 2

Apparently this is an endemic, monotypic genus, related to Cardiaster but | .!.: _ : J-
the deeply sunken (at ambitus) anterior ambulacrum “.wﬂl as the marging 3. S
fasciole. Tate (18gr) says that the latter feature is lacking in Cardiaster terfiariug,
which suggests that the line between the two genera is not of very w A
morphological significance.

#*Duncaniaster australiae

Holaster australiae Duncan, 1877, Quart, Jour. Geol. Soc. London, vol. 33, p- 5% pl. 3,
hgs. 12, 13 . -
Duncaniaster australiae Lambert, 18g6. Bull. Géol. soc. France; ser. 3, vol. 24, p. 3I7:
Tate (18g1) intimates that this 15 a common fﬁl:l-il u:n the Tertiary :u:h ﬁf
Victoria and South Australia, and says it s very variable in ﬁm_m great
diversity in the vertical diameter as compared with Eh: length and width. Duncan’s
original description and figures give an adequate idea of the gﬂ:uﬂil n;];;"-um
The type was approximately 40X 37X 20 mm. C,ﬂﬂ[:_lﬂlﬂﬂ writes ,,-_.Ttv 'D':i
caniaster occurs in the Upper Oligocene and Lower Miocene rocks ictoria

South Australia. Tate (18g1) lists five localities.

Suborder SraTancinNa

This large group of more than 100 geneid arranged in Sthb:;lﬂtﬁ " ‘i'l'l.'.ﬂ-
represented in Australia, but the more than 20 genera are, Wi exceplion;, <o
divided between the 2 families usually ranked as the most t?F“:ai spatangoids-
more primitive family of deep-water forms.
ed thus, though the division may be more

one exception belongs o a somewhat
The 3 families are easily distinguish
conventent than natural:
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Key 1o mHE Famivies oF Spartancing

ambulacra flush, not petaloid or only stightly yo T
ent; some or all ambulacra petaloid and meare of h'n

Family PALAEOPNEUSTIDAE

fﬂﬁm‘iﬂ defined family of 25 or more species, grouped in about g 4.

,;-f ~ genera, is represented in Australia by only a single species, receny|

e ARCHAEOPNEUSTES
R : m m Quart. Jour. Geol. Soc. London, vol. 48, p. 163,

._-_.. . I_ PE nREniifes _&'}I.'.'Fﬂ'.ll-'l-' A. ﬁgﬂi!i!, IEEUT P- 2.

m . with 1 species in the West Indian seas and 2 in the Indian Ocea
.&” _‘_EE!E':'IH a place here because one of the East Indian forms has recent] '&a:;
taken in Australia. F

Archaeopneustes niasicus

 Palacopnenstes miasicus Daderlein, 1900. /n Chun: Aus Tief. Welr., figs. p. 360,

Archacopnenstes muasicns Koehler, 19148, Indian Mus. Spat,, p. 52.

As was reported in H. L. Clark, 1938 (p. 420), this big spatangoid (1
1.“,5} has been found in 70 fms. off Cape Everard, eastern Victoria, It rfua?t:;
l‘in:ind local, for the "Endeavour” did not obtain a specimen, nor did the "Sibnga';
take even one in all her East Indian dredging.

Family HEMIASTERIDAFE

This family is represented in Australia by ¢ genera, but 3 of these are known
only as fossils, and in another, 2 of the 3 species are extinct. One of the extinet
genera is very ill defined, yet 5 species are here referred 1o it Moreover, much

’ fossil material is so poorly preserved that the presence or absence of fascioles is
difficult and often impossible to determine, not to speak of tracing their course,

The fﬂlhw:ug keys, therefore, are offered with difidence and must not be relied on
as unfailing guides.

KeY 1o THE Genena of HemMiAsTER IDAE

A, Tl fasciole complete and separate:
ctinal system nearly or quite central ... Pericormus
: System excentric anteriorly; extinct Prenaster
%.‘NP_W.MI?;EMI fasciole present: .8 )

s B, :
Mm hr.kldtm ﬂhmuphract genital pores 4; no lateroanal

i g d_ ;
- moderately deep water off the southeastern corner of the continent, y 15Covered gy

L T me—

ANNOTATED LIST: ECHIN =

Abactinal system ethmolytic: = )
> C. Genital pores 4; lateroanal fasciole
developed:

D, Apex subcentral or anteriae; .
Ambulacrum 11 nareow, ﬂm#‘ o SULH
Ambulacrum 111 wide, petaloid, sunken: extine :

DD. Apex mare or hess posterior. . .., ik -15'4 -ilrl‘-l-ﬂ;:-i-:lr;l x
CC. Genital pores 2 or 3¢ . gl

E. Peripetalous fasciole runs acress interambulaces ¢ ad i n

some distance from apical system: =000

Lateroanal fasciole incomplete or £

Lateroanal fasciole complete and Pras e i

EE. Peripetalous fasciole closely follows margine of all ROy
these are very decply sunken and enter !‘ﬁ% 'ﬁ ;1._.
AL i | 41,1 "-!-i.i-%'* G| :

narrow slim . ..

I (1) 1
| - x
'UFII!;.-.--....'_I‘ - r

PERICOSMUS
Agassiz and Desor, 1847. Ann. sci. nat., Zoal., ser. 3, vol. 8, p. 19,

Genotype: Micraster cdwardsii Agassiz, 1840, p. 3 (nomen nudum) = Schizaster
agassizii Sismonda, 1841, p. 23. d P 4

Although more than 4o species have been referred to this genus, anl

Recent and only 1 of these occurs in Australia, OF the

eralian, but several now included under Linthia hlﬁbum BRSO
by different authorities at various times. The difficulty of dete :

T PR R TR

and course of the fascioles in most fossils makes their assi H—
species very unreliable and leaves wide room for differences of opinion

true relations. Both Chapman (1gof) and Pntchud{:ga&}mmﬁ
that none of the Australian fossils referred to Feﬁ:mu‘hﬂuﬂgmh ;
should be treated as Linthias. Hence the following is the only Australian
of Pericosmus.
Pericosmus macronesius
Kochler, to14a. Indian Mus. Spat, p. 133; pl 13, figs. 1-5.
The discovery that this rare spatangoid is a member of the Australian Im-_nl;m
one of the notable results of the decp-water dredging done by the Great Hﬂﬁ:tm
Expedition (see H. L. Clark, 1932, p. 217). Only a single specimen was taken,

but it is a very fine one, 61 %57 X 37 mm., bright purple in color, Tt was tken in
210 fms., % mile outside Cook’s Passage, near Lizard Island, north Queensland.

i T . R ST i
The only other known specimens were taken by the “Investigator,” in rather .
shallow water (55 fms.) on the eastern side of the Bay of Bengal, ncar the Andaman

and Moscos islands.
*PRENASTER
Desor, 1853. Act. Soc. helvét. sci. nat, vol. 38, p. 279 (p. 12 of reprint).
Genotype: Prenaster alpinus Desor, 1853, p. 279 (12) (nomen nudum); 1858, p. 401,

) : s sor ks "2 of which are from
Lambert and Thiéry (1925) list 20 species mqthm_ Benus;: 2 g
Australian strata. One of these is considered a Linthia by Chapman, but the ather

seems to be a very typical member of Desor’s genus.
24




eu s ald :
m Proc. Ray. Soc. Victoria, n. s, val. 19, pt, 2, p, 48; pl. 13, ﬁmﬂ;

teresting species is based on a single small specimen, 2755,

posterior end hidden by the matrix. The position of Ihlnﬂsxu mﬁ:l' |
the character of the very narrow fascioles warrant assignin ":l“-;e ”!Fﬁil 3
:ﬁ""._. aite . The type was found in the Upper Oligocene rocks a¢ miﬂnﬁ' -

HEMIASTER

Thiéry (1924) list some 200 Hemiasters, grouped in s
~ which arc appended 4 subgenera. Fortunately only 1 of this vas, Iiiuuﬂﬂl, to
SR ,;w from Australia, so it is neither necessary nor desirable t:mmﬂﬂl_

here the status of the propased groups.

*Hemiaster planadeclivis
p, 18ga. Geol. Mag, n. s, dec. 3, vol. 7, p. 488; pl. 14, figs. 6, 7.

e ::.. =y :ﬁwhﬂm of this well marked species was collected at Morgan, South
R 7 a, in the “Middle Murravian,” according to Gregory. Tate (1801) lists the
: species from the “River Murray Cliffs” and the “Aldinga Cliffs.” Chapman writes
- that it occurs in the Lower Miocene of Victoria. Adult specimens are about
; _ ’ ﬂﬁmmm and show the generic characters and usual facies very well,
ot -7 PROTENASTER
Pomel, 1883, Class. méth, éch., p. 36.

Genotype: Desoria australis Gray, 1851, p. 132,

lehm and Thiéry (1925) recognize this group as only a “section” of Linthia,
but its leading characters are so well marked, it is well worth recognition. There
are at II_I.FI:‘I Recent species, and 1 of these is apparently endemic in Australia, It
8 still relatively rare in collections, and there is some reason to think that possibly
2 species are now confused under the one name. It is also possible that the species
1 not endemic, for there are 2 specimens in the British Museum said to be from the

Philippine Islands.

Protenaster australis

Desoria australis Gray, 1851. Ann. Mag. Nar. Hist,, ser. 2, vol, -
australis Pomel, 1883, Class, méth, éch,, p. 36,

Th-“ fine and easily mﬂugnide spatangoid seems to be fairly common near the

souEhwestern corner of Australia, whence it ranges northward to Cottesloe. It 18

ﬂ'ﬁﬁnprau?mz:ﬁ]n ia and Flinders Island, and a specimen is in the Museum
e Ha gY from Western P ort, Victoria. But Verco did not meet with

p. 132

M e 5111-1-'1’ . . here seem |
.ﬂ:ﬁ The largest specimen teported is in the

“ o . LA -
zgtﬁxmlnr, see H. L., Clark, 1938, page 429, ?f

L
EEER S S

Australian waters, nor do ther

w« 44 mm. For a discussion of the appearance

il n £
I LIH..E ml ..I: Ty _.‘l'?
Desor, 1853, Act. Soc. helvét. sci. nat,, yol. 3, p. 298 (p. 11 of
Genotype: Linthia insignis Desor, 1853, Fﬂﬂ' (1), -“té_ |
More than 70 species have been assigned 1o ﬂhtﬂm it o
living forms are now placed in other genera, but the foss
5 group whose limits are VETYy vague. R R )
have to be distinguished, but the lines between these ﬁhﬁﬁ& A
ever, the following vague and arbitrary mﬂ!ﬁﬁ dlt

U

.ﬂ.l:”f -
pj‘.':l';' ae

L5

- o
- TEFT

p
£l

Key To0 THE Eﬂ:ﬂ:uw

A. Test high, height about one-half length or maor Y
Apex slightly anterior; ambulacrum 11 deeply depressed ar

:ﬁ;:';. "rl . 4

Apex slightly anterior; ambulacrum M1 but little depresse
MATEIL .. oooocon boebes b b n i n ol S
Apex and petaloid area markedly anterior; amb “Ew, :
depressed .. ...l s U T L SRS
AA. Test depressed and very wide; ambulacrum [11 deeply depressed at
margin: ) .
Petals shirl: and straight; height of test about two-ifths length; slape J

of test from apex anteriorly not marked .. ... .o L com

Petals rather long; anterior pair curved; height of test about three-

tenths length; slope of test from apex anteriorly very marked ., moo

*Linthia gigas

Pericosmus gigas McCoy, 1882, Prodr. palacontol. Victoria, dec. 7, p. 15; pls. 64, 65. 4
Linthia gigas Pritchard, 1908, Proc. Roy. Soc. Victoria, n. s, vol. 21, pt. 1, !pw'#:.

This very large spatangoid is found, usually only in fragments, in Ihtlmﬂ.'
Miocene rocks of Victoria and South Australia. It amained a length of 175 mm.
or more, with the height nearly or quite half as much.

*Linthia antiaustralis

Tate, 1885, Southern Science Rec, n. s, no. 1, P 4
Chapman, 1go8. Proc. Roy. Soc. Victoria, n. s, vol. 20, pt. 2, p. 2155 pl. 19
Pritchard, 19o8. Proc. Roy. Soc, Victoria, n. s, vol. a1, pt. 1, p. 367

Pritchard is skeptical as to whether Chapman's specimen from Curlewis, Victona,
is identical with Tate’s type from the Murray River EI’-E‘E* Both are from IW
Miocene strata. Until more material is collected and studied, the Fm} e
dubious indeed. Tate's specimen was 60X 50X 40 mm., and Chapman’s was (ae-
cording to the figures given, said to be natural size) 43—455 X 37-39 X 27 mm. m
Victorian specimen is a triflie Aatter, but on the whole the proportions are Very

similar,




' says nothing as to the number, sizc, or proportions of his specimens,
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#*Linthia nelsoni
Vg2 ..  McCoy, 1882, Prodr. palacontol. Victoria, dec, 72 P 13

(g i
iy 'ﬁl’- coni Pritchard, 19o8. Proc. Roy. Soc. Victoria, n, s, vol, 21,

PI. H; H. ﬁ}‘
PL 1, P m
“The known material of this species is from the Waurn Pond Quarries, Vi .
in Lower Miocene strata, bt Chnpmnn says (im f!'-l't,] that it alsg occury ; i
Lower Miocene of South Australia. Pritchard's account is wholly comparag
ing

®Linthia compressus

S compresser Duncan, 1877, Quart. Jour. Geol. Soc. Londan, vol. o
Mlll"l compressus McCoy, 1882, Prodr. palaeonwol. Victoria, dec. ?:!]F'paff*:l_-‘ &
~ figs. 2, 2a; pl. 68, &
Perico MeCoyi Gregory, 18g0. Geal. Mag,, n. s, dec. 3, vol. 7, p, 48s.

il e diversity in the condition of the fossils referred 1o this s
there is wide difference of opinion as to its generic position, but on the whale i,

“ebvious relationship to the following species warrants placing it in the Same. penyg
Wi e from the River Murray Cliffs and from Spring Creck, near Geelons.
-ﬂﬁu strata are listed as Lower Miocene. The measurements of the holotype ufé

@i were larger,

pecies,

‘given by Duncan as 4% x4 x2 inches, but McCoy's SPECImens

Pritchard (1908) makes no reference to the species, but whether thar s because he
did not know of its occurrence in Victoria or because he did not think jr 4 Linthig
cannot be said. ‘

*Linthia mooraboolensis

mﬂ-ﬂi‘ _TFE. Proc. Rﬂ'}h Sac. Victoria, n. 5., vol. 21, pt. 1, p. 304; P|q 3

22, 13,

The large size and depressed form of this species arc very striking. The holotype
18 105 % 185X 55 mm. Fragments and crushed specimens occur in la rge numbers in
the polyzoal limestones of the Filter Quarries at Batesford, Moorabool Valley,
Victoria, in Balcombian strata, but complete specimens are very rare. Pritchard says

the strata are Eocene, but Chapman (in lite.) calls them Lower Miocene. The am-
l:ulnc_rl] petals in mooraboolensis are remar
definitely curved, being thus very different
ambulacrum 11l cuts a narrower and muc
the test than is found in the related species

kably narrow and the anterior pair are
from those of compressus. The sunken
h deeper notch at the anterior end of

PARASTER
Pm'd' Iﬂﬁg' Rev, 'E'I:I'I.,. P- Xiv,

Genotype: Schizaster gibberulus A
This genus includes an indefinj
hﬂt“ﬂ!dltfﬂﬂuwing 15am

gassiz and Desor, 1847, p. 22

te number of fossil forms and several Recent specics,
ember of the Australian fauna.

ANNOTATED LIST: ECHINOIDEA

P : I l i L] - B .:
Sebinaster suvigny Feorav, 1ok, Bell. IMe Ggype, see. 4, vl Ak

or sapignyt Kochler, 19140, Indian Mus, Spar., p, 1723 pl. e
figs 3. T a-'"'*:r II&'

The inc]u.s'lﬂn of this !p:l.tangniﬂ in the Australian h‘ﬂlmm . .-.'F
aken by the "Challenger” at her saton 188, in 28 fms, at the exsern en
ra Sea. g8 Specimens w.l:rr.* young, m one, 533 i .
g,:nifuid:nti:}l is not beyond question, as the line hets en ﬁﬂ:ﬁ FoT
not well defined and young Schizaster lacunosus is not very different, More
. phviously necessary to enable us to detérmine the true relation of these
O decide which one is found in Australia o

34
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HYPSELASTER el
H L. Clark, mo17. Mem. Mus. Comp. Zoal., val, 46, no. 3, p. "‘5‘ 05

Genotype: Sehizaster (Pertaster) limicola A, Agassiz, 1878, p, 193,
The 2 Australian species referred to this genus are probably con; "“”[.""r'.ll :.:
they belong in the same genus with limicola is certainly open to question. e
little material of one s available, and of the other more specimens, . ..”I.'. o
ones, would be useful. The two may be distinguished thus: gl “I.h.,..___.-

Apex slightly posterior; petaloid area Targe
Apex slightly anterior; petaloid ares savall L

Hypselaster dolosus
H. L. Clark, 1938, Mem. Mus. Comp. Zodl., vol. 55, p. 430; pL a8, ﬁﬂ 47

This interesting spatangoid is commen at Broome, Wut:m mﬂ# -1
occurs farther northeast at Augustus Island. The superficial memﬂlmtﬂw :
lacunosus is striking. It reaches a length of about 50 mm., with the width 0.70-0.88
thereof and the height 0.64—0.72, and is thus not quite so wide o higs Sckaren;

as typical dacunasus,

Hypselaster fragilis

Periaster limicola A. Agassiz, 1881, “Challenger” Ech., p. 204 (wox A. Agassi, tB78,

P- 263). 3
Periaster fragilis Agassiz and Clark, 1go7. Bull. Mus. Comp. Zosi, vol. 5%, pe 138

Hj.'p:;'fu:.t.:'r fragifis H. L. Clark, 1917. Hv_:m. Mus., Comp. Zoal., vol. ab, ne. 2, pe 18g.
1g25. Cat. Recent sea-urchins Brit. Mus., p. 208.

The unique holotype of this spatangoid was taken by the J:’hlhatmisft:jgl fmg
southwest of Koshika Islands, Japan. The only oehie ppmciune )
same species are in the British Museum nmi. b collected many i :ml;
Cape York by Jukes, 1 by the “Challenger” in 28 fms. at ht.:,_{ staEt:m IS gl
western end of Torres Strait, and 1 by the Great Ea.n:‘l-ﬂ' ¥ with the
Howick Island in 10 fms. The Cape York Spec, i m As this
posterior end 42 mm. high, the anterior end only three-fourths as '
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times the size of the holotype, the identity of the two js gy S
- " and Barrier Reef specimens are int:nn:;a':chv:;;ﬂ! :I s

 material is available the matter must rest here.

LELl. i

- SCHIZASTER

' Jhﬁimm Mém. soc. sci. nat. Neuchitel, vol. 1, p, 185,

- =

wm stwderi Agassiz, 18354, p. 185,

| Scores of fosl spuangoids in Tertiary rocks have becn asigned 1o gy

1 living and 2 fossil. Thanks to T. 5. Hall's (1907) excellent
~ distinguishable without difficulty.
fR sl =

e 1l Key To THE SPECIES oF ScHIZAsTER

species are very few., There are only 3 Schizasters in the Australian Benug,

Eﬂ -
ﬁ-g l-ll'H., thq'::_l;

l| | .{%mm; ovoid, sloping gradually from posterior apex to anterior
il end; ambulacrum HI not very deeply sunken at ambitus: moyth

~ well back from anterior margin:

o - Test high, truncate or rounded posteriorly; petals I and V very small,
‘about one-third as long as 11 and IV; Recent

Test not so high, broadly ovate, roundly pointed pﬂsttrinr]y.:.petqls | ek
- and V large, about half as big as I and IV; extinct. .. . abduc
AA, Test ovate, depressed markedly in front of apical system; ambulacrum Ve

i m r.l!!ql'l! iunlﬂ:n at ambitus, with mouth very near anterjor
margin; extinct ... .. - sphenoides

Schizaster lacunosus

m lacunosus Linné, 1758, Syst. Nat, ed. 10, p. 665.
.Enh_mﬂr ?nmmlm; Lovén, 1887. Ech. Linn,, p. 168.
Schizaster japomions A. Agassiz, 1881, “Challenger” Ech., p. 202; pl. 36, figs. 813,

This spatangoid is found in the Indian seas from the Maldives to
! ' Kobe, Japan,
and south to northern Australia, where it has been taken in Torres Strait and E:ar
Turtle Isles, northern Queensland. It also occurs on the East African coast as

far south as Natal, but on the Western Australian coast 1t 1s replaced by Hypselaster

dolosus. Large specimens exceed ' '
: 50 mm. in length, breadth about 0.90 and posterior
ht.!ghl: ui?g length. The color is similar to that of the sandy mud in wﬁh the
ive.

*Schizaster abductus

Tate, 18g1. Trans. Proc, Roy. Soc. 5. Australia, vol. 14, p. 281.

T. S : A -
Fﬂllﬁlggﬁ:, vroc. Roy. Soc. Victoria, n. 5., val. 19, pt.

This species reaches about the same
h_il_?h’ the height being about o.60 ;
rocks of South Australia, Victor

2, p. 52; pl. 18, hgs. g, 10

ize as the preceding, but is not nearly 50

11°“Elh- It has been found in the Lower Miocent
13, and Tasmania.

wmm‘ﬂ these specimens by one name, Until mn:id:tagljll: M v

F i L
. X I11. ﬁ"l- "
Hm‘mm ECHINOIDE A

* - r )
ah | MR

*Schizaster sphenoides

s Hall 1907 Proc. Roy. Soc. Vitors, . s, val. 19, g 3,
FI' 16, fig. 12 Tl )

 Schiaste is known 2 yee oly from the Lower Miocene og
v e type Tcality s he “bse of s ot mouth
whﬂﬂi h: says, 5FE’CIIIIE1'I.!- are mml:.llm'&ut ;_f ; I_, _%
of the specimens have patches of spines still atached. This i
Australian Schizasters, the biggest of Hall's specin ‘s measur

Tn

MOIRA
A Mﬂﬁizt ]_H?_‘J‘..ﬂ'. Rev. ech,, Pt L P I-ﬁ- . 3 : J =
: ] ':""-'l*lf;"'ll i"..'r i
Genotype: Spatangus atropos Lamarck, 1816, "ﬂ-ii?- N ;.;.
The highly specialized spatangoids of this group are widely distributed |
warmer seas, 1 species oceurring in the West Indian region, 1 in the castern
along the American coast, 1 in Japan, and 1 in the Indian Ocean fr .
Andaman Tslands and Australia. Owing to their habit of living mo
puried in mud or fine sand, they are not often taken by the genen
gm-d specimens are rare in museums, The West Indian species apps
in great numbers in certain localities along the southeastern const o
Spates, and the dead tests may sometimes be gathered in quantity. A
s not the case with the Australian species, which is rare
present known.

Moira stygia
Moera stygia A. Agassiz, 1872, Bull. Mus, Comp. Zoal., vol. 3 no. hﬁﬁ S
Moira stygia A. Agassiz, 18724, Rev. ech., pt. 1, p. 147 (not figured). s ,_ 'L

Although this curious spatangoid has never been figured, it is M ‘E;
among the Australian members of the Spatangina. It seems Mumurmh‘rtm i
on the Queensland coast, where it reaches maximum size, a speoimen in A
museumn at Brisbane measuring 49 X 44 X 37 mm. It is known, however, &mhﬁ
Broome, Western Australia, and Port Willunga, South Australia, so it may well be
looked for anywhere on the Australian coast. For details with reference to Australian
specimens, see H. L. Clark, 1938, page 432.

Family SPATANGIDAE

The exact limits of this family are either very hazy or arbitrarily dmmmdtﬁ
the presence of the subanal fasciole. Lambert :Imd Thiéry {1_9[*-1915} 1T
name as well as the group here recognized, owing to their misuse of the ﬁ
Spatangus. Duncan (188g) goes to the other extreme and uses the name
but 3 or 4 of the genera here included in the suborder Spatangina. Rearrangement
of the genera of spatangoids is almost sure to occur with increasc ELMW
of them, but at present, the family Spatangidac seems a natural . Tﬁ
of some 40 or more genera, of which about half have 'lmlng represcntatives.
of the latter genera and 3 of those known only from extinct species are represented
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. These 15 genera may be distinguished 4

. 1 mem af division are very "hltl'll.‘y

¥ 3 I. ﬁh‘ﬂl THE GENERA OF SPATANGIDAE
‘Hi! (peripetalous fascinle may cut across very tips

" .
lﬂﬂl well formed and in adults more or less de.

. D.Am Il more or less sunken and loi

: n,J_  abectinally ... o

- 11 not at all sunken nor dcﬁmtdy pcm]md

;M fasciale very narrow, angularly subcircular,

i commanly incomplete; anterior petals, 11 and nr
much longer than posterior; extinct o

ripet: fasciole normally wide and mmplerr: an- dou..
terior petals shorter:

. F Distinct anal fasciole on each side of periproct:

g - w plastron not projecting like snout bevond

wm..--.- =g "ﬂ'
Subanal plastron projecting, snnmhkr hqrnnd pcn. f

E,Subpm] !m:mlu complete, surrounding  definite

subanal plastron:
Subanal plastron projecting, snoutlike, h:}rund
periproctal area | . Cronobrissug
Subanal plastron not thus prum:nng .4 fa Britsug
GG. Subanal fasciolc incomplete, subanal plasl:rnn not .
A : - CC. At Jeast Bl pﬂl!l flush, not sunkm. and -nften not distinetly .
' Posterior Plﬂli.i widest near middle, tips cut off by peri.
mpp;hm fasciole; extiner .. v Gualtienia
ous fasciole does not cross tips of lor p
s o 1ps of posterior petals - Eupatagus
H. ﬂﬂll:m;h ﬂ;ﬂ h:;:iup:d much longer than wide, fully covered
Subanal plastron projecting beyond peripractal area; peri-
% Pl'ﬂlﬂth;ulhiu from above: extinct Micraster
ot as above ' 1
Cromimaretin
HH. Sternum small, wide, with conspicuous tubercles confined ¢
AA posterior half | : ] b Maretia
Lhtﬂml fasciole definitely present sround abactinal a],:.tcm
Pﬂ'lPdliluul fasciole present _ Breynia
1. Pﬂ'tlﬂllm.ﬁ fasciole wanting:
d“#'l!' sunken primary tubercles present; labrum long
Hﬂ Lovenu
m d""i'[!’ mﬂkﬂ'l pru:n.a.r].r tubereles; Iahrum short :lrld
1 _ Echinocardim

; nfmmcﬂmmurthuunw“‘"
"Ihfl wl:llnut 1 Atlantic species ranges s

just enters the Australian m

P 7 e o i Torimy

:;m,,, The 2 Australian forms are closely related, but a

mbu.ﬂlﬂ‘ﬂ‘“dv on oral surface bare but ﬂqﬁhm

rubercles on labrum. > ..,...._“_#“q.;
Innann]hr nmmv,humh o
pibercles of sternum anteriarly mﬂmml. ! hﬁ s

T SN S RIS Ty
s s |’
Kleinia ,'nmmrﬂ Gray, 1851, Ann. Mag. Nart, Hﬂalﬂ* h‘iﬂ-\:;,l' T r.f 5
[Prisropsis luzanica A. Agassiz, 18724, Rev. ech,, pt. llrfﬁﬁ- : =] ....
H. L. Clark, 1917, Mem. Mus. Comp. Zodl., vel. qﬁim:‘;ﬂ 52,3

This widespread Indo-Pacific species occurs around the n
Australia, having been taken by the “Challenger” ﬂhﬂiﬁiﬂt
end of Torres Strait, in 28 fms.; by the Great Barrier Reef Exp 1L
Bank, Queensland, in 114 fms.; and by Melbourne Ward off Lindeman Isla

Mackay, Queensland, in shallow water. Fu.'l.!.-gmwn specimens are Eq,
in length, but most of the known Australian specimens are much sn

40 mm,
*Brissopsis tatei
T. 5. Hall, 1g07. Proc. Roy. Soc, Victoria, n. s., vol. 19, pt. 2, p. 49; pl 13, 55'5‘5-' Al e

Hall found his “numerous” specimens in the cliffs at the mouth of the Sherbrooke
River. Victoria, and at various localities along the neighboring coast. Chapman
considers these strata Lower Miocene. The type specimens were 4647 X 41 K 2324
mm. They are thus relatively wider than specimens of luzonica of the same '

Hall refers also to slight differences in the posterior petals and in the “less pnunﬂi
posterior end.” It is very doubtful whether these differences are constant and
reliable, for luzonica shows considerable individual diversity in these characters.

*CYCLASTER
Cotteau, 1856, Bull. Soc. géol. France, ser. 2, vol. 13, p. 345

Genotype: Cyelaster declivus Cottean, 1856, p. 345.

Duncan (188g) considers this group a suhg:nm of Brissopsis, but Lambert and
Thiéry (1924) recognize it as a valid genus containing some 20 or more species, all
of which are extinct. One of these occurs in Australia and apparently warrants
recognition. Its generic position has been changed several times, however, ill ac
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B m n of the specimens examined or the relatiye

: ;"--:.’::- m_wm 1867, Proc, Philos, Soc. Adelaide (fide 'r““r ;
. Sy # = {m E, ax uumﬂ]. 74, ?&. ‘d" 5
v s archers Tate, 1884 Trans. Roy. Soc. 5. Australia, vol. 7, p, 4.
S e i Cotteau, 188g. Mém. Soc. zool. France, vol. 2, p. 330; pl.
5= 0T S m 18gr. Trans, Proc. Roy, Soc. 5. Australia, vol, 14, Il; ;-I;Em 610,
A g W Bittner, 18g2. Sitzungsher. Kais. Akad. Wissensch, Wien, val, for,
- psseipla iy, ' '

. i % Tm 1'3'9:. Tm‘_ P‘[‘m Rﬂ!ﬂ', Sﬂl:. 5. J*illil‘.'l'ﬂlll.:h viol. ]5'; p- 194,

Pt lh e

 This much deseribed, discussed, and figured fossil is onc of the most wj dpred
Ly !'E_*M echini of Australia. It is known from the Lower Mineene strata of

" South Australia, Victoria, and Tasmania. Mature specimens measure 40-54 mm.
;,];ﬂ#_ hulﬂ‘:ﬁ,wﬁh breadth 0.90 or more, and height 0.70-0.80 of length.,

NS

S METALIA

7 "-'I 4

3| m 1855. Cat. Recent Ech. Brit. Mus, p. 51

P wwm Lamarck, 1816, vol. 3, p. 31.
] This is a group of 5 or 6 Recent species confined to the Indo-Pacific region. The
2 which occur in Australia are easily distinguished thus:

!Hl.ll- I and V not at all confluent; primary tubercles at dorsal proximal

 end of i_lltu'lmh.ilmm 5 spatagus
Petals | and V more or less confluent; no primary tubercles at dorsal
proximal end of interambulacrum s stermahis
Metalia spatagus

Eﬂh;l_lf spatagus Linn€, 1758. Syst. Nav, ed. 10, p. fi6s,
Hﬂﬂl_l!llmﬁnu A. Agassiz, 1873. Rev. ech,, pt. 3, p. 598; pl. 214, figs. 8, 0.
Metalia spatagus Lovén, 1887, Ech. Linn., p. 162.

The Great Barrier Reef Expedition brought back 3 specimens of this big
spatangoid from the Low Isles, but there are no data with them. One is the largest
specimen of the species yet recorded, measuring 11093 %52 mm. Although the
species ranges throughout the Indo-Pacific region from Suez to Mexico, there do

not seem to be any other Australian records save the “Challenger” 's station 188, in
Torres Strait, 28 fms, B

Metalia sternalis

e wmm:‘:&, #16. Anim. sans vert., vol. 3, p. 31.
. s (Metalia) sternalis Gray, 1855, Cat. Recent Ech, Brit. Mus, p. 1.
ssiz, 1873, Rev. ech, Pt 3, p. 6oo; pl. 210, figs. 4, 5; pl. 21¢, figs. 5-9.

B e = sowiousy bt Fgures, we shoutg (1Y e

..........

s big spatangoid is widely distributed in the
oot and the Society Islands. Specimens
- mxhﬂﬁlﬁnmm'ﬁw"“&. -
180 B “northeastern Australia,” and Agassiz fi

thef®  ington. The Great ﬂ;’ﬁ“" Reef Expedit
; “Low lsland. Off Port Douglas, O .
IPF"'JI ::!';;rm Strait nor on the northern or northwestern coasts of the ¢

- [ 2

A, Agassiz, pfi7z.  Bull. Mus. Comp. Zodl., vell. }M'ﬁ_p-;}ﬂ ;

Genotype: Rhynobrissus pyramidalis A, Agassiz, 1872, p. ﬂ- R

species are referred to this striking genus, and 3 of them occur
nn?t;::tnﬁ :ni:s: of Australia. They are M%ﬂ% pecimen
museums; the British Museum (in 1925) had 3, representing 2 species
Museum of Comparative Zotilogy has today only 26 specime imens of the 5 spe
17 of these rcprmm'mg the commonest and most *Hﬂﬁﬂtim m '
specics mMay be distinguished as tollows:

g 5
'11"":'- '“‘ -

Key 1o THE SPECIES OF REHYNORRISSUS

¢ sloping forward markedly from back of apical system; posterior
e Endpafg sternum and subanal plastron projecting conspicunusly b
beyond periproct; ambitus rounded pentangular. (s S

AA. Test highest in front of abactinal system or ac least but linde h'fr'ﬂ
than posteriorly; posterior end of sternum and plastron project

but little: ambitus elliptical: !
Petaloid arca relatively small, ogo-075 test length, peripetalons

fasciole not nearly reaching ambitus anterorly. .. . o i
Petaloid area very large, about o.go test length, peripetalous fasciole

nearly coinciding with ambitus ATRETIORLY . & i s amanennsstingarntl 1o
Rhynobrissus pyramidalis
A. Agassiz, 1872, Bull. Mus. Comp. Zodl., vol. 3, no. 4 p. 58, A
(8=3. Rev. ech., pt. 3, p. 590; pl. 234, fgs. 6. I

Until 1938, the only justification for including th:.-l unmually m!i:
Indian spatangoid in the Australian fauna was a n:nail individual, 16 mm. long, %
the British Museum, taken on Hnlut'hu_ria Bank in 10 fms. This ﬂ‘mm is 50
young that its identity is dubious. But in 1938, Melbourne Ward, the ““im‘ e
Australian zoologist and collector, obtained a sup-i:rh adult near Dﬂ!mn.l e
spit about one mile off West Point,” which‘:‘dnu only at very :lrw water. -
collection was made “at night, Feb. 5, 1938. _‘Ward has E;:;lmuézthidmwﬁh m!
specimen to the Museum of Comparative Em_lﬂgjr. [ti 15 fully S o
slender and delicate light purple or lavender spines, which atrain a leng _

mm, along the sides of the oral surface, particularly posteriorly. The test is about

so mm. long, by 45 mm. wide just back of the mouth; 35 mhmh'::k '-'l: ﬂ:;nﬂ# :
margin, it is about 30 mm. high, but at the apical ij'st:lhn;: 1s 23 mﬁ"; P
the anterior margin, the height is only 25 mm. All measurements are =

accurate owing to the dense coat of spines.
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- Dardwel
B Zoalogy, oalogy, a superb specimen of this rare spatangoid. It was found b
e low water on the “central banks” in Roebuck Bay, in Septe

e
: : wﬁx 43 mm. and entirely covered with a dense coat

.  THE ECHINODERM FAUNA OF AUSTRALIA
g |.| __.".-II'_ L.';: ‘.--'- N .
180, Proc. Amer. Acad., vol. 14, p. 11,
allenger” Ech., p. 186; pl. 358, figs. 12-15.

af 548
..
ll._ I |

X
Eﬁ"']

ad cosst s 6558

e 'ﬂﬂ Queensland material is the form named R, ap,'rm.t; by

B

type.

Rhynobrissus macropetalus

~ Since the description of the unique and badly damaged holotype was ished
S g aﬂf:;i. and generously given to the Musecum of Cupnrmﬁ“

y him at eXtreme
mber 1941, It s
of rather coarse vellow.
M ' spines, very different from the slender, almost silky spines of pyramidalis.
The petals arc very straight, narrower and rather more sunken than in the :ypg:
‘The ventral ambulacra bounding the straight, narrow sternum are densely covered
~with miliary spines and a few pedicellariae. The test is not elevated in frong of the

abactinal system as it is in hemuasteroides, but the posterior interambulacrum js well
‘elevated above the limiting petals.

CIONOBRISSUS
A. Agawsiz, 1879, Proc. Amer. Acad, vol, 14, p. 206,

n : Cionobrissus revinctus A. Agassiz, 1870, p. 206.
E 79 P

- Though this genus resembles RAynobrissus in its most obvious character, the
projecting subanal plastron, the entire absence of an anal fasciole is a conspicuous
d-lﬂﬂmm_. Only 2 species are known, both from the western end of the Torres
Strait region and both collected by the “Challenger.” But the type species was taken
ﬁylr in very deep water, Boo fms., near the Kei Islands, and the second was nat
dﬂﬂﬂfﬂ'ﬂd until 45 years after the first was described, although it was taken at
practically the same time, in much shallower water, nearer the Australian coast.

Cionobrissus regularis

H. L Clark, 1g25. Cat. Recent sea.urchins Brit, Mus., p. 2215 pl. 10; figs. 6, 7

mls;t ique holotype of this species is a well prescrved specimen, 40 X 33 X 22 mm,

i “Bnmhﬂ“ Museum. It was taken by the “Challenger” at her station 188, in 28

2 spatanpoid s of Torres Strait, but was hastily labeled “Metalia maculosa,
Spatangoid it superficially resembles. It js readily distinguished from its deep-

and Hawaii on the east 1o R o
west. The largest specimen &?‘l:mﬂmﬂf

e Brishane Museum and supposed g Bm.ﬂ*. s

s and Queensland material, sce H. L. Clark, 138, page 433 """“;h

: Y

there are tly no characters by which it .+, Ehison,

G s ooe. 1t can be distinguisheq

Leske, yp8. Add. ad Klein, p. xx = .:.-1"L Y

Genotype: Spatanghs brissus unicolor Leske, 1978,

" here ar but 2 Recent speces of thisgems, ane occuring i

castern Adlantic, and West ndian region, the ther in the IndoPs

" panama. The latter occurs in hm'&“isll'lﬂﬁ:%_ Ry

10 eem to be very common. The 2 species are not very ¢

::]lf.ﬂfuwn specimens are easily confused. e [
ks

.
- -
. e

Brliscs Tatocketnites Ra

inatus | S
pigius var, loteearmatus Leske, 1778, Add. ad Klein, p. i85,
itﬁ?;:iﬂrmn;m H. L. Clark, 1917, Mem,. Mus. Comp, Mﬂiq. !'h ;
This spatangoid’s habit of living buried in sand ““&f
its being often nverlmkcd_l:luy collectors, and mﬂwﬂ e
found than adults. The Briuish Museum hu a m'qf pecimens from
localities, chiefly in the Torres Strait rqmn.m wﬁf m
Essington on the Coburg Pl:nl_muh. Th: ;mmwm - Q
coast, and Whitelegge (1889 ) includes it in the fauna “Fm ERIh
occurs at Lord Howe Island, for we took 2 adult specimens on the reek |

] [y
Fein i b ] 1

Mount Lidghird. Ramsay and Tenison-Woods both ujr_:_i:: hmg

eI
= b T P |

stern and southern Awustralia, but there have been lﬂﬁ tl'-i
:f:llc:itiﬂn [ have studied. It may occur on the New ﬁqm&% ast, b
record needs verification; yet Cotton n,m':l Godfrey (IM} w
Lincoln, South Australia. The larg:str specimen noted uh?mw nd me
130 % 108 % 74 mm. There is much dw_mrt;r af ium?, rmm{:ﬁu rather
wide, low individuals to narrower, high *furms T“h a marked kmm X
bulacrum 5 dorsally. In some cases there is an mr:ﬂtntka& mt}mﬁm mi il
frequently the posterior end of the test is almost pmntr.i In hf?h; > colue e
brownish, sometimes with a lavender tinge. Often, if not always, the big glo iferous
pedicellariae with their black glandular heads stand out as black spots among the

light-colored spines.

MEOMA
Gray, 1851. Ann. Mag. Nat, Hist,, ser. 2, vol. 7, pe 132

Genotype: Mcoma grandis Gray, 1851, p. 132 , . .
The spatangoids composing this genus are defimtely wm;m:wm:mmiﬁ ﬁmlmi
on the western coast of Mexico and 1 in the West Ind‘f’m species has been
Sauth Caralina is prubuhlf identical with I‘.l'lF :I.'I'I:I::r. ST L h
described from Java, but it 15 iumhal:"h: that it s :nu;l;l:u:ﬂﬂ w:iﬂﬂ? related o the
The following species from Australia can hardly be Hg ) last placed it. More
American forms, but | leave it where Tate and Dennant {I 96 : y

2 : N md.
and better material will surely show it 1s not a Meo



at first considered this fossil a Pericosmus (in spite

asmus, NOT A Euparagus as Tate thought, but should be eqneg. |
m:&]u:u to this, and puts his much shifted species in M
1 sure it does not belm; Gregory's specimen is about 100 mm. long
Wil M writes me that the species is found in the Lower nd
da and the Miocene of South Australia. Lower Miocene

-._--? 4 *GUALTIERIA
I =|..M.,_,'-. e Iﬂlm:" IE‘I? Ann. sci. nat,, EIIII ser. 3, vol. 8 TF’ 10,

Mﬂh orbignyana Agassiz, in Agassiz and Desor, 1847, p. 10,

m " hw that the following Australian species is congeneric
:. | '. 'wM:h Desor made the type of his genus, and Tare (ﬁg;?ﬂh&

.. ¥Gualtieria australiae
'-f:,_!..l m;ﬂ} Mém. Soc. zoal. France, vol. 2, p. 328; pl. 15, figs. 4, 5.

This interesting fossil is said by Cotteau to be “trés rare” in the “Eocéne”
ﬂI.
Mount Gambier, South Australia. The unique type was 55 X 45 X 25 mm. Chapman
ﬂbﬂ the strata to the Lower Miocene.

EUPATAGUS
Agassiz and Desor, 1847. Ann. sci. nat,, Zool., ser. 3, val. 8, p. o,

Genotype: Eupatagus valenciennesii Agassiz and Desor, 1847, p. 9.

Lambert and Thiéry (1924) abandon this long-used name, replacing it with a
pre-Linnacan term, but by whatever name the group is called, it is an unnatural

w of forms associated together largely because the lack of distinctive char-
an wﬂm c E placing them elsewhere. Only 2 species are now living, bath
Australian, 18 the type of the genus: the other is very different, and when
m material is available will undoubtedly be plac:d in another, probably as
mm The more than 100 fossil species from the Tertiary rocks of
e e by Lambert and Thiéry in 5 sections, and they make a sixth
ol species belonging to the perfectly good genus Gymmopatagis

' ; % 5 Australian fossil species have been relegated to Eupatags,

), he later gave it more careful study and dﬂlﬂ itl il

w !

addmm to thﬂ E::hmmd fauna of the Australian Eocene” h.

Ww ustralian
4 Tertiary A ‘1"5“
“’“’E od m‘tuhﬂ?mm ufficient wel

#ﬂtmﬂﬂm

Key To THE Sercist op

high, vertical diameter about half length
A ':'ﬂ; af test posterior to center af 4
Test flattened at apex and m
ofo length; extinct. « el *-MH‘H -

Test highly arched at npn uui Iﬂlﬂ&l‘
e e
of test nearly central or an h
e &ﬁn near center 'ﬂf w&
within P':"P*“ ous “&H-w—-wﬁ .

Apex anterior o center; no Inrn: Mﬁw

fasciole; Recent | o halhle Ealam ----;‘é-}

AA. Test low, vertical diameter about “'35 m.
Width of test about o.go length; many d
peripetalous fasciole; extinct. .

wWidth of test about o8a length; m_nrg fm-
peripetalous fasciole; Recent. .
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S Bispitspus netsss
Laube, 186g. Sitzungsber. Kais. Akad. Wissensch. m“ﬁ "ﬂ!'

This scems to be one of the characteristic fossils of the v
little has been published CONCErNINg it since Laube wrote, |
mm. Chapman says (in lier.) “Lower Miocene of Victoria and South
but does not specify any Victorian locality. : e

"'-"";-ﬁ i
*Eupatagus rotundus ' i "'!I-. .rr
Duncan, 1877, Quart. Jour. Geol. Soc. London, vol. 33, p. 53i pl. 3, figs. 14-17- ,--1

Duncan says (1877, p. 68) that this is an “exceedingly beautiful” species, which =}

in
would seem to indicate that his specimen {nr spnumm} was (or were)
fine condition. The measurements, translated into the metric system, mi;!: M_
20 % 67 38 mm.; the figured specimen, said to be nawral size, is a higher

his s ns as Ternaries
and cnnmd:mhhr narrower. Duncan gives the locality for his specime
of the Murray River (South Australia), Tate ﬂm says River Murray m

Chapman (in litt.) says “Lower Miocene, Victoria."

‘Eupﬂ.ﬁgﬂl wnghﬂl

Laube, 1869. Sitzungsber. Kais. Akad, Wissensch. Wien, vol. 59, no. 1, ps 1963 5" 5‘ | ._-:-,_

Practically nothing of importance has been published about th" :
Laube’s paper appeared. He had 2 specimens, of which 1 was young- :g_,iz,ﬁ_-_:-. *- 3
39% 36 % 22.5 mm, The locality is given simply as Murray mm b ARKRRS




Bupatagas dyscritus

e :ﬁtﬁndm'ﬂ‘ spatangoid, supposed to be from

“m in the nn'g'ma] account. Jrhl{ 7 _;:_:_-J i

I .. a.hm but I-hﬂt. is_ b hm genus 1o lt -:1#5-.-:.. _i_.' -
e holotype was at least 85 mm. long and 70 mm, wide, and ;

i *Eupatagus laubei
. Quart. Jour. Geol. Soc. London, vol. 33, p. 55: pl. 3, fig, 18,

-

e ype of this apparently small specics measured abour 40%

—hﬂi II}EPEHII are -uﬂ]r diﬂcr:nt; It was fﬂllﬁd in II'IH ]D-wgr

of the mouth of the Sherbrook River, Victoria.

] Eupatagus valenciennesii
amsiz and Desor, 1847. Ann. sci. nat, Zool, ser. 3, vol. 8, p. o

A Agassiz, 1873 Rev. ech, pt. 3, p. 572; pl. 154, figs. 3, 4.

This is a very characteristic endemic spatangoid which is either rare or local, for
although the British Museum has 42 specimens, the Museum of Comparative
Zoology has but 7 and these are all old material. [ have not met with a specimen
in my Australian collecting, nor has there been a specimen in any collection sub.
mitted to me for study. All the British Museum material is from the southeastern
part of Australia, chiefly Tasmania. The recorded range is from Port Jackson to
South Australia, but it is noteworthy that Verco did not find it in his extensive
Seuth Australian collecting. The largest of the British Museum specimens is

57 % 47 % 20 mm. The color ranges from brownish white to pale gray or brown.

*MICRASTER
L. Agassiz, 18350, Mém. Soc. sci. nat. Neuchitel, val. 1, p. 184.

Genotype: Not designated. Lambert and Thiéry (1924) designate “Spatangus

mi"—'"ﬂllm KH“'“, “:hi‘h*,bcinﬂ pre-Linnaean, has no validity. Agassiz and
(1847, p. 23) list “Echinites coranguinum Gmelin” (1791), “p. 3195, vars

hl:l-dgtnﬂthti_rﬁtni . ik . i
i pecies  cor-ag A : th
be accepted as the genotype. nguinum Agass," and that may thereforc

A single species of this |
Py . genus is recorded from Australia, but not from the
¥ strata of the southcastern part of the continent. It is much older than they

and even more imperfectly known,

depressed form seems to ally it with the following Recen EEHI'E b A

part of

— e ——

experidge, 18034 17 Jack and Etheridges

The promise docs ot scem to Bave bem

"+ single incomplete specimen from 1
h,".fg;"‘.fj inadequately described with ¢

i Clark, 1917 Mem. Mus. Eumg,m.,
Genotype: Gomimaretia tylota H. L. Clark,
The distribution of this genus is interestis
region in 129800 fms., a sccond species is
and the third is from San Clemente Island, C;
specics is adequate material kn.uwn.,'hutﬁg’ J
the "Challenger,” is represented by 9 specimens in-

Lonchopharus inferruptus Studer, 1880, M‘tml 5. o
pl. 2, figs. 2-=c. _ I s
Gomimarctia interripta H. L. Clark, 1g17. Mem. Mus. Comp, Zool., ve

This very interesting spatangoid is known &muﬁ;f 'r_ ens:
holotype in Berlin, about 30 mm. long; a well preserved, nonpentamer
o the South Australian Museum, some 26 mm. hﬂﬁﬂﬂ‘iﬁﬁ? mil

long. Studer’s specimen was taken in “30 fms.
bare test, about 27 mm. long, Studers specimen was taken in “30 fms.
Australia”™; the Adelaide specimen has no locality label but there is is0n 10

s gty S

it is from southwestern Australia; and the third specimen we dredged in 1920, ol
;..a:;rnng: Bay, Western Australia, in 5-7 fms. Tt is thus probable that ﬁu :

is endemic to Western Australia, .
MARETIA el
Gray, 1855, Car. Recent Ech. Brat. Mus,, p. 48,

Genotype: Spatangus planulatus Lamarck, 1816, vol. 3, p. 31 = Spatangus ovatus
Leske, 1778, p. 188, ,
This genus consists of a dozen or more species, of which about half are extinct.

The Recent species are all Indo-Pacific, chiefly EII'I:I'II'I south of 11?' N. Two of tEH;
occur in Australia and 1 of the fossil specics 15 also Australian. The 3 may be

distinguished as follows:

Kev To THE Species of MARETIA

A. Test very broad, o.go length or more; primary tubercles of dorsal S i

surface very large; anterior petals short; ﬂﬂfltt- L Lk fr
AA. Test not so wide, about o.8c0-085 length; primary whercles much

smaller and more numerous:
25




THE ECHINODERM FAUNA OF AUSTRALIA

 Aiserior petals normally well formed, reaching nearly to ambj
.F#M tubercles in interambulacrum s dnm“i?;:

ST petals imperfect, but posterior series of pore pairs is fairly

mE T ‘m Wﬁﬂ large primary tubercles in int-:rnmlmlnml: ;

#Maretia anomala
' Duncan, i8iz7. Quart. Jour. Geol. Soc. Landon, vol. 33, p. 53 pl. 4, figs. 1=y

Comparison of Duncan’s figures with those given by A. Agassiz for the ¢ _
.. wm one to disagree with Duncan's statement that the ‘ﬁ‘“mﬂlhnﬁm-!"
Mﬂu to the following species is "perfect with the exception of the nowe
‘and extremely small fasciole.” The differences in form, tuberculation, shape a.f:
A petals, and position of mouth are all conspicuous. Duncan's descripting n{;
. ijmd fasciale is brief and unsatisfactory. If a peripetalous fascigle reall

m the fossil cannot be referred to the genus Marenia. The only locality Dunﬂi:.:.-
ﬂ- Tﬂh (18g1) gives for Maretia anomala is the mouth of the Sherbrooke River, fg

L Chapman (in lizr.) says that the fossil occurs in the “"Upper Oligacene of Sauth

Australia” and the “Lower Miocene of Victoria.”
Maretia ovata

Spatangus ovatus Leske, 1778, Add. ad Klein, p. 188,
Marctia opata Hamann, 1go4. Bronn’s Klass. Ord, Thierreichs, vol. 2, pr. 3, bk, 4, . 1397,
Maretia planulata A. Agassiz, 1873, Rev. ech., pt. 3, p. 570; pl. 198, figs, 7-1a.

Widely distributed in the Indo-Pacific region from Zanzibar to the Fiji Islands,
this attractive spatangoid occurs on the Australian coast from Cooktown southward
to Port Jackson. As it is not known from the Torres Strait region or west thereof,
it 5 a typical case of an echinoderm which has reached Australia around the
eastern end of New Guinea, It shows considerable diversity in color (see H. L
Clark, 1925, p. 227) and is often almost handsome. Fully grown specimens are
6o—70 mm. long. It is apparently gregarious and local, for the Barrier Reef Expedi-
tion found it very common at the Low Isles and northward, the “Alert” took many
Idem at Flinders Island, and Paradice found it common near Port Denison,
yet in all the Australian collections T have made or examined there has never been
even ane specimen, save those from the Barrier Reef Expedition. Melbourne Ward
has, however, sent specimens to the Museum of Comparative Zoology from Lindeman
Island, near Mackay, where he reports it as common.

Maretia peloria
H. L. Clark, 1916, “Endeavour” rept., p. ra1; pl. 44, figs. 1-3.
M!hﬂugh this large and well marked species was fully described and figured

iili:!!i'l..m Lambert (in Lambert and Thiéry, 1924, p. 458) lists it as “espéce
S ) €uablic sur un pédicellaire,"” Apparently he ignored my original account

e T e e
A 2y ..: o : lﬂﬂ assumed that it rested on my brief reference to the remarkable

Mﬂﬂlﬂum figured in H. L. Clark, 1917 (p. 248; pl. 146, fig. 25). No
T has been reported since that collected by the “Endeavour.”

e

agassiz snd Desor, 1ha7. Ann. i, nat, Zoal, ser, 5, vl 8,

. Spatangus cruz-andreae Lamurck, 1816, vl -
MF;aInsiﬂr Leach, 1815, p. 68. "ﬁ Rk
hough there are supposed 1o be 2 “ﬁ“h‘ﬁm L
a8 the rypical spatangoid of Australia. -

Breynia australasiae
Spatangus australasiae Leach, 115, Zool. misc., val. ,,ggﬂ_

Rreymua auetralasize Gray, 1855, Cat. Recent Ech. Brit. My P #
A. Agassiz, 1873 Rev. ech, pt. 3, p. 5785 pl. 150, figs, 7-5.

From Lord Howe Island on the southeast to the Abralhos Istands ﬁf '5'-:. =y o
this is the comman and characteristic spatangoid of 2 : o J_ 'I“' .
mainland coast, it does not seem to reach Port Jackson: i I!E I__]‘.ijtm.m- - _| .

from south of Port Denison. Tenison-Woods, however (18:8), .FW:_‘ %

L]
il
s Ir -II. |L 4

Fall sy
s € §

L P =

el F L oy
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1o Port Jackson.” On the west coast, it is sometimes found on Fremande Beach,
put apparently the Abrolhos Islands are the southern limit for ﬂ“kﬁqﬂi i gl
It reaches the maximum size at Lord Howe Island, where specimens 110216 mm.
long occur. In these large specimens the width of the test is 0.82-0.86 I I I_I ’:};‘f
height, o.40—0.48. There is great dilvmity of calor, the fundamental sha bes
gray or light brown. In young specimens, red and purple occur (see H. L. Clark,
1925, p- 228; 1938, p. 438).

LOVENIA

Agassiz and Desor, 1847. Ann. sci. nat, Zool,, ser. 3, vol. & p. 10.

Genotype: Lovemia hystrix Agassiz and Desor, 1847, p. 11 = Spatangus clongatus
Gray, 1845, p. 436.

Although based on a Recent and well marked spmu,lim genus now includes
about as many Tertiary as living forms. In l.*lus{r:lia there is 1 very well marked and
common fossil species and apparently 2 living forms on the tropical coasts. These 3
specics are to be distinguished thus:

Key to THE Species oF LoveExia

A. Periproctal region markedly sunken into posterior end of rest; test
broad and flat, its width exceeding 0.75 chngrh: :
Test highest at or anterior to apical system; f—10 large pore pairs on

cach side of subanal plastron; Recent . s amn clongats
Test highest back of apical system; only 4 or 5 large porc pairs On
each side of subanal plastron; Recent » b AN camaraid
AA. Periproctal region little or not at all sunken; test wide and fat; extinct, .. . forbes
Lovenia elongata 3k

Spatangus elongatus Gray, 1845. Eyre’s Jour. Expl. Australia, vel. 1, . 436; pl. 6, figs. > ,
Lovenia elongata Gray, 1851, Ann, Mag. Nat. Hist, ser. 2, vol. 7, p 138 :
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382 THE ECHINODERM FAUNA OF AUSTRALIA

An Indian Ocean species, this Lovenia occurs on the northern gy 2
from Broome to Lindeman Island, near M-'Il:k:!.'}f, Oueensland. It ranges f Ay i
Africa to Aden and eastward to Misaki, Japan. Large specimens gpe b om Sy
length. The long spines are often handsomely banded with purple ang ‘9; i, i,
red-vialet or even brick-red coloring occurs in some cases. The colop ::: ;w' and
in young specimens, and full- grown adults may be simply light brown ¢ g:if:‘ht

Lovenia camarota
H. L. Clark, 1gr7. Mem, Mus, Comp. Zodl, vol. 46, no. 2, p. 353; pl. 161, figg,
A ol 5

This is an endemic species of tropical Australia, ranging only from Hologh
Bank, 34 fms,, eastward to Torres Strait, 10 fms. The known specimens wﬂ: lirig
h”!&hﬂ' th'ﬂ' "MC']T" ar [hc uﬂhailcng::r." -"‘u![ are r:]ﬂ'[“.-c]_}r Emﬂil. the hl:‘Iﬂ'[}l E E'Ilm
only 53 mm. long. The colors are light gray or brown, with the Primarl; : cing
unbanded. Pines

#] ovenia forbesi

Spatangus forben Tenison-Woods, 1862. Geol. Obs., p. 75; fig.
Lovenia forbesi Duncan, 1877, Quart. Jour. Geol. Soc. London, val, 33 P 59; pl
figs. 5-8. b
This is onc of the commonest fossils in the Tertiary rocks of southern Australiy
Tate (1801, p. 278) says: “"Generally distributed; in polyzoal limestone and :ai.l
ciferous sandstone formations of Eocene age in South Australia, Viewarig Tnl
Tasmania.” Most specimens are 30—40 mm. long, with the width 0.80—0.90 a5 much
The largest specimen in the Museum of Comparative Zoblogy is 45 Bxay ﬂ'lml
but another of the same width is only 38 mm. long. At the other extreme i ;
specimen 31 mm. long but only 25 mm. wide.

ECHINOCARDIUM
Gray, 1825. Ann. Philos., vol. 26, p. 430.

Genotype: Spatangus pusillus Leske, 1778, p. 166 = FEchinus cordatus Pennant,

1777 p. 58.
Snm: 25 or more species are now referable to this specialized group, but only &
are living forms and only 1 occurs in Australia.

Echinocardium cordatum

Echinus cordutus Pennant, 1777, Brit, zoal., vol, 4. p. 0.
Echinocardium cordatur Gray, 1848. Brit. rad., p. 6.
A, Agassiz, 18724, Rev. cch,, pt, 2, p. 349 pl. 20, Rgs. 5-7.
Echmocardium australe Crray, 1851, Ann. Mag. Nat. Hist., ser. 2, vol, 7, p. 131,

This well-nigh cosmopolitan sea urchin is abundant on the western and southern
coasts of Australia in shallow water (7—10 fms.). It is reported also from Tasmanid,
Pﬂﬂ. ]ﬂ.#k-'lﬂn, and F!iﬂd:ri IE]JI"I'E[. Qutf‘nﬁlﬂﬂd1 not to mention HE“’ Efalnnrj. As
Lﬁ ml[-L L. Clark, 1925 (p- 233), the specimens from the southern hemisphere

only about half the size of those from Great Britain, rarely exceeding 45 mm.

in length,
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