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ABSTRACT
A sin g le  fem ale tru m p e t tr ito n  C haronia  
triton is  w as collected a t  Raja Island , Phuket, 
th e  A ndam an Sea in  early  A pril 1997. I t  was 
rea red  in  a  14 m 3 concrete racew ay provided 
w ith  ru n n in g  filtered  seaw ate r in  P rach u ap  
K hiri K han  C oastal A quacu ltu re  Develop­
m e n t C en ter. C row n-of-thorns s e a  s ta rs , 
cush ion  s ta rs , an d  h o lo thu rians w ere pro­
vided a s  feed for th e  trito n . S paw ning  oc­
cu rred  in  N ovem ber 1998, la s ted  for 19 days 
yielding a  n u m b er of 50 egg capsules, w ith  
app rox im ate ly  2.0-3.4 x  IO3 eggs/capsule. 
T he sn a il did n o t feed d u rin g  th e  m on th  it 
spaw ned. A s th e re  w as no m ale so th e  eggs 
w ere  u n fe rtilized . S paw ned egg  capsu les 
rem ain ed  in  th e  racew ay for 2 m o n th s be­
fore th ey  de terio ra ted . F eeding  an d  spaw n­
in g  behav iou r of th e  tr ito n  is discussed.

INTRODUCTION
T rum pet trito n  Charonia tritonis  (L., 1758) 

(Fam ily  R anellidae, syn. C ym atiidae) is  one 
o f th e  m ost endangered  m ollusc species in 
coral re e f  a reas  in  th e  tropical Indo-Pacific 
seas. As its  shell is highly  valued  by shell 
collectors, explo itation  h as  driven  th is  spe­
cies n ea r to ex tinction in  m ost of i ts  a rea  of 
d istribu tion ; i t  is very  ra re  in  T hai w aters.

The tr ito n  is  carnivorous know n to  feed 
on  ech inoderm s, especially  th e  crown-of- 
th o rn s  sea  s ta r  (Acanthaster p lanci). I ts  per­
form ance a s  th e  num ber one consum er of 
th is  species of s ta rfish  h a s  ra ised  in te re st 
am ong m arin e  biologists because th e  snail

m ay help  controlling abundance of th e  s ta r­
fish , w hich prey  on  coral polyps in  coral re e f 
ecosystem .

D esp ite  th e  im p o rtan ce  o f th e  tru m p e t 
tr ito n  especially  from  an  ecological po in t of 
view, inform ation  on th e  snail is very lim ­
ited . S tu d ies  an d  rep o rts  concerning trito n s  
have m ain ly  been  published in  connection 
w ith  s tu d ies  on crown-of-thorns. T h ere  h a s  
been a  re search  group in  A u stra lia  w orking 
on  th e  t r i t o n s .  T h e  g ro u p  p u b l is h e d  
“C haron ia  R esearch” providing inform ation 
v ia  a  w eb s ite  on th e  In te rn e t. The s ite  con­
ta in s  in form ative rep o rts  an d  overview on 
p redation  by tr ito n  on A canthaster p lanci. 
(R eport to  GBRMPA 1986,1988 & 1990 in  
C h a ro n ia  R e s e a rc h ,  1996: h t t p : / /
w w w .om nicom .com .au /charon ia/). I t  w as 
believed th a t  th e  tr ito n  played a n  im p o rtan t 
role in  controlling  th e  population  density  of 
th e  s ta rfish .

T he only re p o rt availab le on reproduction  
of th e  trito n  is by B erg (1971), regarding eggs 
a n d  v e lig e rs  p ro d u ced  from  one fem ale  
trito n , C. tr iton is  from  H aw aii lay ing  egg 
capsules in  a  cu ltu re  ta n k  in  1970. T he egg 
lay in g  p erio d  la s te d  for lo n g e r th a n  1.5 
m o n th s  a n d  th e  s n a i l  p ro d u ced  a  to ta l  
num ber o f m ore th a n  88 capsules. T he cap­
su les w ere 25 m m  long, 9  m m  wide a t  th e  
g re a te s t d iam eter, a n d  5  m m  wide a t  th e  
sta lk . V eligers h a tch ed  ou t 6 -8  w eeks a fte r 
th e  eggs w ere deposited. B ut h e  could only 
re a r  th e  veligers for 30  days.
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a n  in te rn a t io n a l  re s e a rc h  co llab o ra tio n  
funded  by DANIDA, h a s  p lanned  to study 
every  possibility  on th e  tru m p e t tr ito n  since 
th e  second p hase  o f th e  P rogram m e through 
1993-1995, b u t w ith  no p rogress because i t  
w as unsuccessful to  find even one live shell. 
T he only ex isting  d a ta  from  our region is 
ab o u t th e  sh e ll specim ens surveyed  from 
shell shops in  P h u k e t, o f  w hich only 4 shells 
w ere repo rted  to  be collected from  T hai w a­
te rs  (N a teew a th an a  & A ungtonya, 1994). 
A nother piece of in fo rm ation  w as th a t  8  live 
specim ens w ere cap tu red  in  U jung  P andang  
a ro u n d  O c to b e r-N o v e m b er 1.996 (P rof. 
Jo rg en  Hylleberg, personal comm unication) 
b u t u n fo rtu n a te ly  a tte m p ts  failed to  m ain ­
ta in  th em  in  captivity  an d  all th e  tritons died 
w ith in  a  few following days.

In  A pril 1997, one live tru m p e t tr ito n  was 
ob tained  from  diving in  P h u k e t, Thailand. 
I t  w as b ro u g h t to P h u k e t M arine  Biological 
C en ter’s  A quarium . S everal k inds of liable 
food such  a s  fish m eat, cockles, echinoderm a 
in c lu d in g  c ro w n -o f- th o rn s  s e a  s ta r .  
A canthaster p lanci, w ere tried  for feeding 
b u t th e  tr ito n  refused  to  e a t  except for one 
crow n-of-thom s sea  s ta r, w hich w as p artly  
consum ed. A fte r 1 m on th , th e  tr ito n  was 
tr a n s p o r te d  to  th e  m o llu sc  h a tc h e ry  a t  
P rach u ap  K hiri K han  C oastal A quaculture 
D evelopm ent C en te r for fu r th e r  study. Sex 
w as la te r  determ ined  to  be  fem ale. T his is 
th e  only live tr ito n  availab le for behavioural 
observa tion  in  T h a ilan d . S he  h a s  stayed  
hea lth fu l in  th e  ta n k  u p  till  now.

In  1998, 2 live tr ito n s  w ere again  caugh t 
f ro m  R a ja  I s la n d ,  P h u k e t .  T h e y  w e re  
b ro u g h t also to  th e  PM BC aquarium , b u t 
b o th  sp ec im en s d ied  soon  a f te r  a r r iv a l. 
T hese tw o snails  w ere suspected  to  be in  a  
m a tin g  s tag e  because th ey  w ere found to ­
g e th e r on th e  reef.

Since th e  tr ito n  is  n ea r to  extinction, n a tu ­
ra l b reed ing  m ay  be h am pered  in  na tu re . 
A ttem p ts  to  m ak e  a rtific ia l p ropagation , 
such  a s  b reed in g  in  cap tiv ity , shou ld  be 
ta k e n  in  consideration, a n d  it m ay be a  way 
to  help conserve th e  species.

WB'

Figure 1. Measurement scheme for Charonia 
tritonis L. (Source: Nateewathana & Aungtonya, 
1.994)

T h is repo rt p resen ts  biological behaviour 
of th e  tr ito n  observed in  captivity, i.e. food 
an d  feeding, spaw ning, an d  o th er inform a­
tio n  for h an d lin g  o f th e  species.

MATERIALS & METHODS
The triton
A diver collected one live specim en of tru m ­
p e t tr ito n  on 6  A pril 1997 a t  R aja Islands, 
P h u k et. I t  w as b rough t to  P h u k e t M arine 
B io lo g ica l C e n te r  (PM B C ) a n d  h e ld  in  
f ib e rg la ss  ta n k  for 1 w eek , th e n  su b se ­
quen tly  m oved in to  th e  2 m 3 ‘echinoderm s’ 
aq u a riu m  for an o th er 3 w eeks, before being 
tran sfe rred  to  P rach u ap  K hiri K han  C oastal 
A quacu ltu re D evelopm ent C en ter (CADC) 
on 9  M ay 1997. T he tr ito n  w as tran sp o rted  
in  a  S ty rofoam  box co n ta in in g  c lean  sea  
w a te r  p rov ided  w ith  ae ra tio n . S m a ll ice 
packs w ere used  to  cool down th e  tem p era­
tu re  in  th e  box to  be a ro u n d  24-26 "C. At 
a rriv a l in  CADC, th e  size of th e  tr ito n  was 
m easu red  following th e  schem e g iven  by 
N a teew a th an a  & A ungtonya (Fig. 1,1994). 
T h e  to ta l sh e ll le n g th  (TL) w as 34.8 cm, 
w id th  of body w horl (WB) 18.5 cm , len g th  of 
body w horl (LB) 20.3 cm, leng th  o f sp ire  (LS) 
15.5 cm, len g th  o f a p e rtu re  (LA) 15.8 cm,
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an d  to ta l w e igh t 2.64 kg. Sex w as subse­
quen tly  determ ined  to be female.

The culture
At P rach u ap  K h iri K han  CADC, th e  trito n  
sn a il w as m ain ta in ed  in  a  14 m 8 outdoors 
concrete racew ay jo in tly  w ith  th e  g ia n t clam  
broodstock. T he racew ay w as equipped w ith  
m otor-driven paddy w heel for th o rough  w a­
te r  circulation. S and-filtered  seaw a te r w as 
provided by flow ing-through sy stem  w ith  
tu rnover ra te  abou t 1 -2  tim es p e r day. B lack 
p lastic  shaded-clo th  for 50% lig h t reduction 
w as placed over th e  racew ay to  reduce h e a t 
from  stro n g  sunligh t.

E ch inoderm s, i.e ., sea  s ta r  (E ch in a ster  
sp.), cu sh io n  s ta r  (C ulcita  novaguineae), 
c ro w n -o f- th o rn s  s e a  s t a r  (A c a n th a s te r  
planci), sea  u rch in  (D iadem a setosum ), and  
s e a  c u c u m b e rs  (H o lo th u r ia  a t r a  a n d  
Stichopus chloronotus) w ere provided in  th e  
sn a il’s  holding ta n k  in  live condition based  
on availability. Feeding w as observed w hen 
i t  occurred in  th e  raceway. D ecaying lefto­
v e r portions of th e  prey  w ere rem oved in 
accordance w ith  th e  ro u tin e  of siphon ing  of 
faeces a n d  debris from  th e  racew ay every 
m orning. B u t th e  fresh  fractions w ere left 
in  th e  ta n k  for fu r th e r  observation. We re ­
corded if  th e  sn a il w ould e a t  i t  u p  o r not.

S p aw n in g  b eh av io u r w as observed  and  
recorded. ’lire  n u m b er of egg capsules w as 
counted a n d  sam pled for m easu rem en t and  
d e term in a tio n  of fecundity.

W ate r te m p e ra tu re , sa lin ity , a n d  o th e r 
co n d itio n s  in  th e  h o ld in g  racew ay  w ere 
checked daily. S a lin ity  ranged  from  32-34 %o. 
W ater tem p e ra tu re  ran g ed  from  25.5-33 °C.

RESULTS Sc DISCUSSIONS
T he tru m p e t tr ito n  w as successfully h e ld  in  
cap tiv ity  for 2 1/2 y ea rs  u n til to  d a te  (Octo­
b e r 1.999). T he sn a il is s till h e a lth y  a n d  in  
perfect sh ap e  except a  long scra tch  on th e  
body w horl, an d  th e  apex th a t  h a s  been to m  
dow n by  som e tin y  boring  organism s. These 
dam aged  p o rtions o f th e  shell w ere fixed 
w ith  epoxy g lue to  cease fu r th e r  b reakup .

A fter 2 y ea rs  o f  cu ltu re , th e  tr ito n  showed 
no grow th increm en t in  te rm s  of shell size 
a n d  to ta l w eight. T he len g th  (TL) decreased 
from  34.8 to  32.5 cm  because of th e  shell 
dam age by boring  organism s. T he specim en 
m ay  have reached  its  m axim um  size, or the  
tim e in  cap tiv ity  m ay  have suppressed  its  
n a tu ra l  g row th . T he la rg e s t spec im en  of 
tr ito n  on record  from  T h a i w a te rs  w as 46.4 
cm  TL (N ateew ath an a  & A ungtonya, 1994).

F oo d  c o n su m pt io n  
Only one crown-of-thom s sea s ta r  w as partly  
ea ten  by th e  p re sen t specim en w hile k ep t 
a t  th e  PMBC. A fter a r r iv a l a t  CADC, th e  
sn a il did n o t e a t  b u t k ep t m oving a ro u n d  in  
th e  racew ay w here ho lo thu riana w ere p re ­
sen ted . A fter 1.5 m on th  a t  CADC, new ly col­
le c te d  s e a  c u c u m b e rs ;  H . a tr a  a n d  S . 
chloronotus, w ere b ro u g h t in to  th e  racew ay 
a lo n g  w ith  lo n g -sp in e  se a  u rc h in s  (D . 
setosum ). F eeding  w as in itia ted  2  days af­
te r  th a t. T he f irs t prey  being a ttack ed  w as 
S. chloronotus. A specim en of H. a tra  w as 
consum ed 2  days later. However, th e re  w as 
no obvious difference reg ard in g  preference 
am ong th ese  tw o species of sea cucum bers. 
A to ta l of 7 ho lo thurians of both species were 
consum ed w ith in  a  period of th e  f irs t two 
w eeks. S ea u rc h in s  re m a in ed  u n to u ch ed  
even w hen th ey  w ere th e  only availab le in  
th e  raceway.

F rom  observations over a  period o f 2 years, 
o th e r consum ed species w ere cush ion  s ta r  
(C. novaguineae) an d  crow n-of-thorns sea 
s ta r  (A. planci). S m all sea  s ta r s  (Echinaster 
sp .) w ere never touched, even w hen placed 
close to  th e  trito n . A ttack  w as in itia te d  both 
in  day  an d  n ighttim e. H unting  w as observed 
sequen- tia lly  for 1-year in  1997-1998. A  to ­
ta l  of 56 a tta c k s  w ere recorded: 20 in  th e  
m orning  (35.7%), 4  in  th e  afternoon  (7.1%), 
an d  32 in  th e  evening (57.1%).

Feeding d u ra tio n  ran g ed  for few ho u rs  to 
longer th a n  24 h o u rs , depend ing  on prey  
size, species, an d  a tta c k  position. T he to ta l 
num ber of prey h un ted  by th e  trito n  is shown 
in  Table 1.
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Table 1. Triton in captivity- Feeding on specified species of prey.

Period Prey species Number
presented

Number
hunted

Average
consumption

24-30 June 97 H. atra & S. chloronotus 5 3 1 per 2.3 days
1-31 July 97 H. atra & S. chloronotus 17 14 1 per 2.2 days
1-31 August 97 II. atra & S. chloronotus 20 10 1 per 3.1 days
1-16 September 97 H. atra & S. chloronotus 10 - No feeding
17 Sept. - 9 Oct. 97 A. planci 2 1 1 per 23 days
10-31 October 97 C. novaguineae 2 2 1 per 10.5 days
1 Nov. - 31 Dec. 97 A. planci 4 4 1 per 15,3 days
1 Nov. - 31 Dec. 97 C. novaguineae 1 1 1 per 61 days
1 Nov. - 31 Dec. 97 H. atra & S. chloronotus 10 2 1 per 30.5 days
1-8 January 98 H. atra & S. chloronotus 8 - No feeding
9 Jan. - 9 March 98 A. planci 8 8 1 per 7.4 days
9 Jan. - 9 March 98 H. atra & S. chloronotus 8 1 1 per 59 days
10 March - 26 May 98 H. atra & S. chloronotus 7 - No feeding
27 May - 26 July 98 A. planci 12 8 1 per 7.5 days
27 July -15 August 98 A. planci 3 3 1 per 6.7 days
16 August - 3 Nov. 98 H. atra & S. chloronotus 6 4 1 per 19.8 days
4 Nov. -19 Dec. 98 H. atra & S. chloronotus 26 * No feeding
20 Dec. 98 - 20 Jan. 99 A. planci 3 3 1 per 10 days
21 Jan. -11 March 99 H. atra & S. chloronotus 15 4 1 per 12.3 days
11 M arch- 7  June 99 A. planci 5 5 1 per 17.6 days
11 March - 7 June 99 C. novaguineae 4 4 1 per 22 days
8 June - 14 July 99 H. atra & S. chloronotus 11 - No feeding
15-31 July 99 A. planci 3 I 1 per 17 days
15-31 July 99 C. novaguineae 7 ** only attack

* Spawning took place on 8-26 November 1998. The triton did not feed during the period of egg 
laying- ** 2 cushion stars were attacked, but not eaten

C o n s u m p t io n  o f  s p e c i f ic

PREY SPECIES
Sea cucum ber
F eeding  on  sea  cucum bers m ostly  finished 
w ith in  few hours a fte r beginning  o f th e  a t­
tack , b u t could be ex tended  u p  to  30 hours. 
T h is  w as found in  one case  w ith  I I .  a tra  
w here th e  tr ito n  a ttack ed  in  th e  m orning 
around  8  a.m ., an d  continued  ea tin g  u n til 4 
p.m . of th e  following day. M ost o f  th e  sea 
cucum bers w ere consum ed en tire ly  by the  
trito n . P red a tio n  on sea  cucum ber in  th e  
racew ay is show n in  Table 2. No o th er food 
organism s w ere p resen ted  d u rin g  those  t r i ­

als.
S ea cucumber, a lthough  read ily  ea ten , w as 

found som ew hat un favorab le  for th e  trito n . 
T he sea  cucum bers sp u rte d  sticky, th re a d ­
like, w hite  substance w h en  being  a ttack ed . 
T he tr ito n  w as found seem ingly  a n a e s th e ­
tized  a fte r p rey ing  on se a  cucumber.

Crown-of-thorns sea s ta r  
A  to ta l of 33 A . p lanci w ere  to ta lly  consum ed 
by th e  trito n . F eeding  on  th is  sea  s ta r  sp e­
cies m ostly  re su lted  in  p a r tia l  success in
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Table 2. Predation on sea cucumbers observed during 60 days.

Feeding details Feeding duration Number of prey Percentage

Totally consumed 2.5 hrs -  1 day 14 60.9
Only some parts leftover few — over 30 hrs 4 17.4
Partly consumed less than 1 day 4 17.4
Only attacked, not eaten — 1 4.3

each  h u n tin g  case, because th e  crown-of- 
th o rn s  perform ed auto tom y to  escape from 
its  p redator. Feeding m ostly las ted  for 1 -  2 
days in  each a ttack . Several crown-of-thom s 
s ta r te d  reg en era tio n  a fte r h av ing  escaped 
a tta c k  by th e  trito n , an d  they  w ere h u n ted  
ag a in  by th e  snail. Leftover portions of th is  
prey  species, even sm all pieces o f arm , w ere 
la te r  consum ed by th e  trito n . Only th e  spine 
tip s  w ere discarded.

item  did n o t co rre la te  w ith  th e  am o u n t of 
prey consum ed.

Among th e  th ree  groups of prey; sea  cu­
cum ber, cushion s ta r, an d  crown-of-thom s 
sea s ta r  provided for th e  tr ito n  in  th is  study, 
feeding on cushion  s ta r  took longest tim e. 
The cushion  s ta r  h a s  a  round  body form  and  
a  low degree o f autotom y, so i t  could n o t eas­
ily escape w hen  being  cau g h t by th e  tr ito n  
w hile th e  crow n-of-thom s sea s ta r  utilized 
autotom y of a rm s to escape.

C ushion s ta r
C u sh io n  s ta r s  C ulcita  novagu ineae  w ere 
only p a r tly  consum ed, an d  th e  rem ain ing  
portions d iscarded, in  m ost cases (Table 3). 
O nly one specim en w as found to  be a  to tally  
consum ed. T he tr ito n  a te  th e  w hole sea  s ta r  
w ith in  2  days. Two cushion s ta rs  w ere a t­
tacked  b u t  n o t ea ten . T he size o f each prey

Table 3. P redation on cushion star, Culcita 
novaguineae, observed during 9 attack cases.

Prey Feeding Feeding
No. details duration Note

1 1/2 consumed 5 days
2 1/2 consumed 2 days
3 2/3 consumed 3 days
4 1/2 consumed 3 days
5 1/3 consumed 4 days
6 1/3 consumed 1 day
7 1/1 consumed 2 days
8 Only attacked 2 days
9 Only attacked 2 days

i  on day 3, 
hunting resumed on day 5

Prey escaped on day 3, 
feeding resum e on dsy  4

Drilled Itole on body 
surface
Small wound on body 
surface

L z  cm-

Figure 2. Egg capsules of Charonia tritonis (L.)

S paw ning

T he fem ale tr ito n  began spaw ning  a fte r 1.5 
year in  th e  raceway, although  th e re  w as no 
m ale. Egg laying began  on  8 N ovem ber 1998 
an d  la s ted  for 19 days u n til 26 N ovem ber 
1998 re su ltin g  in  a  to ta l num ber o f  50 egg 
capsules.

Occasionally, egg capsules w ere deposited 
individually  a ttach ed  onto th e  racew ay wall, 
b u t m ostly  a ttach ed  closely to g e th er form ­
ing  a  b rig h t egg m ass. T he capsules h a d  a 
long sac-like shape  a n d  m easu red  from  17- 
39 m m  in  he ig h t, a n d  9 -1 0  m m  in  w id th  
(Fig. 2). T he capsules w ere m ade of a  tra n s ­
p a re n t gelatinous-like m ate ria l contain ing
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b rig h t o range coloured eggs in side . Eggs 
m easu red  from  0.4—0.43 m m  in  diam eter. 
T he num ber o f eggs in  each  capsule varied  
from  2 ,000-3 ,400  eggs, w ith  a n  av e rag e  
n u m b er o f 2,933 eggs p e r capsule. T he esti­
m ated  fecundity  of th is  tr ito n  w as 150,000 
eggs in  one sequence of spaw ning.

A fter egg laying w as term inated , th e  trito n  
w as found dw elling a t  th e  egg m ass an d  i t  
d id  n o t feed for an  add itional 24 days. On 
day  16 a fte r h av ing  fin ished  spaw ning, the 
tr ito n  m oved ab o u t 50 cm  aw ay from  th e  egg 
m ass, b u t i t  re tu rn ed  ag a in  on th e  following 
day. T his m ig h t be a  sign of brooding behav­
io u r a s  found in  o th er species such a s  cow­
ries.

T he egg capsules rem ained  in  good appear­
ance for ab o u t 2 m onths. As th e  eggs were 
unfertilized , th ey  becam e ro tten  a f te r  th a t  
period.

CONCLUSIONS
T he tr ito n  can  be  m ain ta in ed  hea lth fu lly  in  
cap tiv ity  for a  period longer th a n  2 years. I t  
developed m a tu re  gam etes an d  could lay 
n o rm al egg capsules. F eeding  w ith  various 
food item s should  be applied  to  provide the  
b est conditions for th e  trito n .

F eeding  tim e m ostly  b egan  a t  n ight, bu t 
th e  tr ito n  also showed active h u n tin g  d u r­
ing  daytim e, indicating th a t  th e  tr ito n  is no t 
a  re a l  n o c tu rn a l species a s  w as  form erly 
believed. H u n tin g  m igh t n o t depend on h u n ­
g e r of th e  predator. I t  looked a s  i f  presence 
of prey  in  th e  proxim ity could s tim u la te  a t­
tack. Feeding of th e  tr ito n  varied  m uch, both 
in  te rm s of am ount consum ed and  frequency 
of hun ting .

Inform ation  gained in  th is  s tu d y  m igh t be 
too lim ited , an d  m igh t n o t be applicable to 
explain  th e  ac tua l biology a n d  behav iour of

th e  tr ito n  in  n a tu re . However, i t  could serve 
a s  a  gu ide for fu r th e r  h an d lin g  o f th e  spe­
cies in  captivity. We hope to  get som e m ore 
live specim ens, n o t only to  ob ta in  m ore in ­
form ation  on th e  biology, b u t also to  access 
h a tch e ry  breeding to produce som e offspring 
hoped for restocking  th e  depleted  popula­
tion.
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