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Reproduction in the Pheasant Shell,
P h a sia n e lla  a u s tra lis  (Gmelin, 1788)

( G A S T R O P O D A  : T U R B IN ID A E )
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In troduction

C o m m o n ly  k n o w n  as th e  “ P h e a sa n t 
S h e ll” o r  “ P a in te d  L a d y ” , th is  tu rb in id  
is o n e  o f  th e  m o s t  c o lo u rfu l m o llu scs 
fo u n d  in  s o u th e rn  A u s tra l ia n  w a ters , 
a n d  r e a c h in g  u p  to  five in ch e s  in  
len g th , is th e  la rg e s t  sp ec ies w ith in  
th e  g e n u s . T h e  p o lish ed , p o rc e lla n e o u s  
she ll, w ith  its r ic h  a n d  v a r ia b le  co lo u rs  
a n d  p a tte rn s ,  is a  p o p u la r  c o lle c to r’s 
ite m ; th e  w h ite , c h in a -lik e , c a lca reo u s  
o p e rc u lu m  f ittin g  c lo se ly  w ith in  th e  
frag ile  lip , a d d s  to  i ts  a tt ra c t io n . T h e  
a n im a l is c o lo u re d  to  to n e  w ith  th e  
sh e ll, a n d  in  life  is ac tiv e  a n d  sp e c ta ­
cu la r .

T h e  sp e c ie s  ra n g e s  fro m  W e s te rn  
A u s tra lia , e a s t  a lo n g  th e  so u th  co ast, 
to  V ic to r ia  a n d  T a s m a n ia , in h a b itin g  
b ays a n d  in le ts  w h e re  ro c k s  a n d  sa n d  
m ee t, a n d  w h e re  th e re  is a  g ro w th  o f  
th e  a lg a e  o n  w h ic h  i t  feed s. Juv en iles  
a n d  y o u n g  a d u lts  m a y  b e  fo u n d  in  in ­
te r t id a l  a re a s  u n d e r  a lg ae -co v e red  ro c k s  
a n d  s to n e s ; la rg e  sp e c im en s  a re  u su a lly  
in  d e e p e r  w a te r  o n  w eed  beds, p a r tic u ­
la rly  C y m p o d a c e a  australis, w h e re  
th e y  m a y  o c c u r  in  v a s t  n u m b ers .

S in ce  th e  tu rb in id s  a re  g ro u p e d  in  
th e  O rd e r  A rc h a e o g a s tro p o d a , th e  
m o s t p r im it iv e  l iv in g  g as tro p o d s , it 
c o u ld  b e  e x p e c te d  th a t  th e ir  m o d e  o f 
re p ro d u c tio n  w o u ld  fo llo w , in  g en era l, 
th a t  o f  s im ila r  p r im it iv e  spec ies. T h e  
B ritish  P h e a s a n t  S h e ll, T r ic o lia  p u llu s  
( L . ) ,  is re c o rd e d  as sh e d d in g  its  eggs 
f re e ly  in to  th e  w a te r  (L e b o u r , 1 9 3 7 ) ,  
b u t  o th e rw is e  n o th in g  a p p e a re d  to  b e  
k n o w n  a b o u t  tu rb in id  l ife  h is to rie s  
(A n d e rso n , 1 9 6 0 ) ,  a n d  th is  su g g ested  
a n  in v e s tig a tio n  in to  th e  sp a w n in g  h a ­
b its  o f  th e  A u s tra l ia n  sp ec ies P h a sia ­
n e lla  austra lis .

Phasianella australis (Gmelin, 1788) 
V en tra l view.

T h e E xperim ent

T h is  w as c a r r ie d  o u t in  a  4 -g a llo n  
a q u a r iu m  f itte d  w ith  a  f i lte r ,  a  s u b ­
s t r a tu m  o f  s a n d  a n d  s to n e s , a n d  a  
su p p ly  o f  “S ea  L e ttu c e ” , U lv a  la c tu c a „ 
T h re e  m e d iu m -s iz e d  sp e c im en s , 39 , 48  
a n d  6 0  m m  in  len g th , ta k e n  a t  B a l- 
n a r r in g  a n d  W e s te rn p o r t,  o n  th e  1 7 th  
N o v e m b e r , 1 9 6 3 , w e re  p la c e d  in  th e  
a q u a r iu m  w h e re  th e y  c ra w le d  u p  th e  
w a lls  a n d  se ttle d  d o w n  a t  th e  w a te r  
level.

* 13 Gaynor Court, M alvern, V ictoria.
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N o  f u r th e r  in sp e c tio n  w as m a d e  
u n til  a b o u t  9 .0 0  o ’c lo c k  th e  fo llo w in g  
ev en in g  w h e n , sh o r t ly  a f te r  th e  l ig h t 
h a d  b e e n  sw itc h e d  o n , th e  la rg e s t 
sp e c im e n , s till  in  th e  sa m e  p o s itio n  a t  
th e  w a te r  leve l, d rew  b a c k  its b o d y  
in to  th e  she ll, a n d , s till  c lin g in g  to  th e  
g lass w ith  i ts  fo o t,  p u sh e d  fo rw a rd  
c o n v u ls iv e ly  a n d  ex p elled  a  je t  o f  
c lo u d y  m a te r ia l.  T h is  p ro c e d u re  w as 
re p e a te d  sev e ra l t im e s  d u rin g  th e  n e x t  
3 0  m in u te s , m a k in g  th e  w a te r  in  th e  
a q u a r iu m  q u ite  tu rb id . P re su m a b ly  
th is  w as a m a le  a n im a l sp a w n in g . 
W h ile  a  sa m p le  o f  th e  e ja cu la te  w as  
b e in g  c o lle c ted  w ith  a  sy rin g e , a  m o v e ­
m e n t c a u s in g  a s lig h t sp la sh , w as m a d e

.t *

Phasianella australis (Gmelin, 1788) 
Dorsal view.

b y  o n e  o f  th e  sm a lle r  sp e c im en s  also 
s till  c lin g in g  to  th e  g lass a t  th e  w a te r  
leve l. P e rh a p s  th is  w as  a  fe m a le  
re sp o n d in g  to  th e  s tim u lu s  o f  th e  m a le  
em iss io n ; th e re fo re  a n o th e r  sy rin g e  
w as q u ic k ly  d ire c te d  to  d raw  off w a te r  
su r ro u n d in g  th e  a n im a l, a n d  th is  w as 
fo u n d  to  c o n ta in  m in u te  g re en - 
c o lo u re d  eggs o n ly  0  14  m m  in  d ia ­
m e te r . T h e  m a le  e ja c u la te  c o n ta in e d  
m y r ia d s  o f  m o tile  cells, o r sp e rm a ­
to zo a , w ith  h e a d s  0  00 3  m m  a n d  ta ils  
0  0 48  m m  lo n g . T h e  tw o  sam p le s w e re  
p la c e d  to g e th e r  in  a  p e tr i  d ish  w h e re  
f e r t i l iz a t io n  o f  th e  eggs to o k  p lac e , 
a n d  a lm o s t im m e d ia te ly  d e v e lo p m en t 
b e g an . W ith in  12 h o u rs  c ilia ted  e m ­
b ry o s  w e re  re v o lv in g  in  th e  egg  e n ­
v e lo p es, a n d  a f te r  a n o th e r  12  h o u rs  
th e y  h a tc h e d  as b r ill ia n t-g re e n , live ly  
lit t le  p r im itiv e , f re e -sw im m in g  la rv a e  
k n o w n  as t ro c h o p h o re s .

F u r th e r  s tu d ie s  a re  n e e d e d  to  g a in  
in fo rm a tio n  o n  th e  d e v e lo p m e n t o f  th e  
tro c h o p h o re  in to  a  sh e lle d  v e lig e r; th e  
b e h a v io u r  o f  th is  la rv a l  fo rm  in  th e  
p la n k to n ; a n d  th e  tra n s it io n  f ro m  its  
f ree -sw im m in g  life  to  th a t  o f  its  b en - 
th ic , c raw lin g  p a re n t .

A ck n ow led gem en ts

I  am  in d e b te d  to  M r. J. E. P e te rs e n  
o f  th e  C .S .I .R .O . A n im a l H e a l th  L a ­
b o ra to ry  fo r  th e  m ic ro -m e a su re m e n ts , 
an d  to  M r. A . M . R o w la tt  o f  th e  sa m e  
L a b o ra to ry  fo r  th e  p h o to g ra p h s .
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SU M M AR Y

C. incei releases an  egg mass w hich differs essentially fro m  the 
classical sand-collar spawn of the naticids in being sand-free. T he 
larvae  hatch as free-sw im m ing p lank to troph ic  veligers.

G enus C O N U B E R  F in lay  and  M arw ick 
C onuber  F in lay  and M arw ick, 1937, Palaeont. B ull. N .Z .  15: 53.

C onuber incei (P h ilipp i)
N atica  incei Philippi, 1853, Proc. Z oo l. Soc. Lond., 1851: 233.

IN T R O D U C T IO N  
T he presence of sand grains is characteris tic  of naticid spawn, w hich, 

typically , is a collar-shaped, sand-encrusted , gelatinous ribbon, bu t in 
1962 it was found  that three species, C onuber conicum  (L am arck , 1822), 
C. sordidum  (Sw ainson, 1821) and C. m elastom a  (Sw ainson, 1822), 
produced  volum inous, gelatinous egg m asses free of sand (M urray , 1962), 
and  th is suggested an investigation in to  the spaw ning behaviour of 
C onuber incei, a species inhabiting ocean beaches and ranging th roughou t 
A u stra lia  generally , with the exception of T asm ania. (PI. 6, fig. 1).

B R E E D IN G  H A B ITS 
T h e  experim ent was carried ou t w ith specim ens from  the sheltered 

ocean beach a t W ara tah  Bay on W ilson’s P rom ontory  in southern  V ictoria. 
T here , in N ovem ber 1962, a t low tide, on the extensive sandy inter-tidal 
a rea  the snails were surfacing in abundance, both  juveniles in  various 
stages of grow th and  adults reaching up to 28 m m . in  length. M ating 
pa irs were located at the ends of tra ils  in the sand and  five of these, 
o f m edium  size, were selected and transferred  to  a tw o-gallon aquarium  
w ith  a substra tum  of sand from  th e ir habitat. Pairing  also took  place 
in the aquarium . In  all cases observed the m ale was the sm aller of the 
tw o and  clung tenaciously to the back  of the shell o f  its p a rtn e r in 
such a position as to  allow its penis to  pass down over the edge of the 
o u ter lip of the fem ale  shell apertu re  and  then to  tu rn  upw ards in to  the 
m an tle  cavity; a t the  sam e tim e the  a n te rio r reflexion of the  propodium , 
inflated la te ra lly , afforded protection  from  sand etc. Pairs w ere noted 
to  rem ain  in un ion  fo r several hours and  were not easily separa ted : if 
d istu rbed , the fem ale would push down into the sand w ithout unsettling 
o r in te rrup ting  the m ale.

Egg collars w ere released from  D ecem ber th rough  to M arch. Possibly 
spaw ning w ould begin before D ecem ber; although the experim ent was 
repea ted  in 1963 and 1964 the collection of m aterial at an earlie r date 
in e ither year proved personally im practicable. N o collars w ere found 
in th e  field bu t only a few searches w ere m ade and  their size and  na tu re  
w ould  m ake  them  difficult to  see.

* 13 G ay n o r C ourt, M alvern, V ictoria.
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PLATE 6.

1. Conuber incei (P h ilipp i). She lls : 29 x  24 x  15 m m .

2. Conuber incei (P h ilipp i). G elatinous egg collar.
Basal leng th  45 mm; height 13 m m .
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FO O D
T he snails were constantly supplied  w ith the sm all W edge Shell, 

Donacilla nitida  (D eshayes), which th ey  bored and  sucked voraciously, 
p referring  th em  to other bivalves offered.

T H E  SPAW N 
(PI. 6, fig. 2)

T he egg m ass is a firm , flexible, gelatinous ribbon in the fo rm  of 
an  incom plete annulus: its wall is concave on the ou ter and  convex on 
the inner face; several layers of egg capsules are contained w ithin the 
m atrix , except a t the m argins, which are acapsu lar; the apical m argin 
tends to  thicken, while the basal m arg in  tapers away to  a thin edge on 
w hich the ribbon  rests in its n a tu ra l position: the w hole is invested 
with a thin, transparent integum ent.

In  size, the collars varied considerably (basal length from  25-50 mm., 
w idth (he igh t) 8-13 mm., thickness 1.3-2.5 m m .); these w ere produced
by paren ts w ith shells averaging 20 x 16 x 9 m m . in length, w idth and
height: larger parents presum ably w ould  release larger egg masses.

Specim ens have been deposited in the N ational M useum  of V ictoria,
M elbourne (reg . no. F  26386).

T H E  E G G  C A PSU LE S 
(PI. 7 )

T he eggs are yellow, spherical an d  average 0.25 m m . in diam eter; 
each is covered by a vitelline m em brane and is contained w ithin an  elastic

PLATE 7.
Conuber incei (P h ilipp i). Egg. capsule.

a =  egg in  cleavage, b  =  egg envelope, 
c =  envelope covering, d  — ou ter capsule.

Photom icrograph x 112
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envelope which in turn  is suspended in a larger o r ou ter capsule. The 
envelope is invested with a m em branous covering and  is spherical with 
an  average d iam eter of 0.35 m m .: i t  enlarges as the em bryo develops and 
prio r to hatching, when it rup tu res , it a lm ost fills the outer capsule 
w hich is oval averaging 0.75 x 0 .50  m m . T hese capsules are closely
packed w ith in  the m atrix  of the rib b o n , and being dovetailed into each
o th er m ay  be irregularly  shaped.

A s the  m ass ripens the in tegum ent sloughs aw ay in fragm ents, and  the
gelatinous m atrix  slowly dissolves allowing the veligers, which have 
escaped from  the  ruptured  capsules into the jelly, to  en ter the water. 
D issolution begins in 10-14 days according to the tem perature.

D E V E L O PM E N T
Spaw ning takes place beneath th e  sand and in one collar, which was 

exam ined as soon as it had been pushed to the surface, the eggs a t the 
initial end o f the ribbon were beginning to cleave. T he first tw o cleavages 
are equal and are achieved w ithin a few  hours at a w ater tem perature 
of 21 °C : subsequent cleavages result in the fo rm ation  of large m acrom eres 
and  sm all m icrom eres which spread  rapidly over the fo rm er giving rise 
to  a b lástu la  within 12 hours. A flattening at the anim al and vegetative 
poles leads on to  gastrulation d u rin g  the next 12 hours and  the 
trochophore  stage is reached w ith in  48 hours. Subsequent developm ent 
follow s, in general, the pattern  ou tlined  fo r o ther C onuber  species in a 
previous paper (M urray , 1962).

T he veligers have large, a lm o st rectangular velum  lobes heavily
pigm ented with purple a t the borders. T heir shells a re  colourless, 
consist o f  about one whorl and av erag e  0.425 m m . across a t hatching.
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