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1 INTRODUCTION 

C e r t a i n  s p e c i e s  of h o l o t h u r i a n s  a r e  ex- 
p l o i t e d  i n  t h e  t r o p i c a l  I n d o - P a c i f i c  r e g i o n  
f o r  t h e  p r e p a r a t i o n  of  t r e p a n g  o r  bêche-de- 
mer o r  f o r  consumption of  t he  f r e s h  body 
wal l  o r  i n t e r n a l  o r g a n s .  I n  New Ca ledon ia  
approxinia t e l y  t e n  s p e c i e s  a r e  o f  commercial  
v a l u e  ; t he  r e p r o d u c t i v e  c y c l e s  of t h r e e  
l a r g e  s p e c i e s ,  H o l o t h u r i a  ( M i c r o t h e l e )  
n o b i l i s ,  H. ( M . )  f u s c o g i l v a  and T h e l e n o t a  
a n a n a s ,  llave a l r e a d y  been s t u d i e d  (Conand, 
1981) .  N e v e r t h e l e s s ,  d e s p i t e  t h e i r  impor- 
t a n c e  i n  t h e  b e n t h i c  f a u n a ,  t h e r e  i s  l i t t l e  
in fo rma  t i o n  on t r o p i c a l  h o l o t h u r i a n s  and 
t h e i r  b i o l o g y  and e c o l o g y  remain l i t t l e  
known (Bnkus, 1973) .  

Act inopyga e c l i i n i t e s  ( J a e g e r ,  1833) be- 
l o n g i n g  t o  t h e  f a m i l y  H o l o t h u r i i d a e  i s  a 
common spec ies  i n  New Ca ledon ia  ( I n t e s  and 
Menou, IY77). It  i s  a brown, medium s i z e d  
h o l o t h u r i a n  whose d o r s a l  body wal l ,  dwearing 
numerous p a p i l l a e ,  i s  o f t e n  cove red  w i t h  
s a n d .  The re  are f i v e  b e i g e  c a l c i f i e d  a n a l  
t e e t h  around t h e  m u s .  It i s  a commercial  
s p e c i e s .  The r e d u c t i o n  of  i t s  s i z e  parame- 
ters d u r i n g  p r o c e s s i n g  h a s  been measured. 
A t  t h e  end o f  t h e  d r y i n g ,  i t s  l e n g t h  was 
47 2 of t h e  i n i t i a l  l e n g t h ,  i t s  we igh t  only 
I 1  X (Conand, 1979) .  T h i s  s p e c i e s  i s  wide ly  
d i s t r i b u t e d  i n  t h e  Indo West P a c i f i c  (Clark 
and Rowe, 1971) and i t s  b a t h y m e t r i c  d i s t r i -  
b u t i o n ,  d e e p e r  t h a n  Act inopyga m a u r i t i a n a ,  
i s  t h e  r e a s o n  f o r  i t s  e n g l i s h  name o f  deep 
water r e d f i s h  (Anonymous, 1979).  

2 MATERIAL AND METHODS 

Samples were c o l l e c t e d  from November 1978 
t o  May 1980, i n  l agoon  s i t e s  n e a r  I\loumea 
( F i g .  1 ) .  They were c o l l e c t e d  a t  monthly 
i n t e r v a l s  by s k i n  d i v i n g  general1.y on  t h e  
r e e f  s l o p e  of Maitre I s l e t ,  e x c e p t  In S o -  

F i g .  1 .  Sampling s i t e s .  

vember 1978 a t  Anse Vata s i t e ,  F e b r u a r y  
1979 on Ricaudy Ree€ f l a t  and a few i n d i v i -  
d u a l s  i n  May 1980 on . C r o i s s a n t  Reef f l a t .  

The abundance was a t  f i r s t  e s t i m a t e d  i n -  
d i r e c t l y ,  by a s s e s s i n g  t h e  c a t c h  pe r  u n i t  
e f f o r t  (CPUE) o r  number o f  specimens coun- 
t e d  p e r  d i v e r  p e r  hour .  D e n s i t y  was l a t e r  
measured on t r a n s e c t s  where t h e  o b s e r v e r ,  
swimming w i t h  a boa rd  equ iped  w i t h  a f low 
meter and a compass, coun ted  a l l  i n d i v i d u a l s  
w i t h i n  a wid th  of  2 m e t e r s .  T h i s  method has 
p r e v i o u l y  been  used t o  s u r v e y  p o p u l a t i o n s  
of  t h e  crown-of-thorns s t a r f i s h  Acanthas  ter  
p l a n c i  (Kenchington and Morton, 1976) and 
o t h e r  b e n t h i c  i n v e r t e b r a t e s  ( P e a r s o n ,  1980) . 

During each  sampl ing ,  r o u g h l y  twenty A .  
e c h i n i t e s  were c o l l e c t e d  a n d  b r o u g h t  t o  tlic 
l a b o r a t o r y .  Measures of  t o t a l  l e n g t h  (TL), 
t o t a l  we igh t  (TW), cirained we igh t  (UW) .inci 
g u t t e d  weight (GW) were r e c o r d e d  .on  i n d i v i -  
d u a l s  which had been r e l a x e d  w i t h  magnes i u n l  
c h l o r i d e ,  f o l l o w i n g  t h e  sanie p r o c e d u r e  a s  
a l r e a d y  d e s c r i b e d  (Conand, 1981) .  
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F i g .  2. Frequency d i s t r i b u t i o n  : A ,  t o t a l  
l e n g t h  ; I3, w e i g h t s .  

S e x u a l  r e p r o d u c t i v e  b i o l o g y  of a s p i d o c h i -  
r o t e  h o l o r h u r i a n s  h a s  g e n e r a l l y  been  e l u c i -  
d a t e d  by h i s t o l o g i c a l  examina t ion  o f  t h e  
gonads (Tanaka, 1958 ; H a r r i o t ,  1980) .  How- 
e v e r ,  d i r e c t  m i c r o s c o p i c  o b s e r v a t i o n  of f o r -  
ma l in  p r e s e r v e d  gonads i s  f a s t e r  and conse -  
q u e n t l y  was used i n  t h i s  s t u d y .  Sex was 
de te rmined ,  d i a m e t e r  and l e n g t h  of t h e  gona- 
d a l  t u b u l e s  r e c o r d e d  andoocyte  s i z e  d i s t r i -  
b u t i o n  e s t a b l i s h e d .  Gonad i n d e x  (GI) was 
e x p r e s s e d  as a r a t i o  of gonad we igh t  t o  
drainecl w e i g t h .  The monthly mean of  tile 
gonad i n d e x  and c o n f i d e n c e  l i m i t s  a t  a pro-  
b a l i t y  l e v e l  o f  0 . 9 0  were c a l c u l a t e d .  

Mean s e a  w a t e r  t e m p e r a t u r e s  were c a l c u l a -  
t e d  frolli d a i l y  measurements a t  the Noumea- 
Anse  Vata c o a s t a l  s t a t i o n  ( F i g .  1 ) .  

T1i.e s i z c . a t  f i r s t  s e x u a l  m a t u r i t y  was 
o b t a i n e d  b y  p l o t t i n g  a g raph  of t h e  pe rcen -  
t a g e  o f  i n d i v i d u a l s  with developed o r  de- 
v e l o p i n g  gonads ,  i n  c l a s s e s  of d r a i n e d  
weigh t .  l'lie da t a  f o r  tlic niontlis where the 

gonads were i n  t h e  r e s t i n g  phase ,  were 
e x c l u d e d .  The s i z e  c l a s s e s ,  a t  which 0 2 
and 100 % o f  t h e  i n d i v i d u a l s  were mature,  
de t e rmined  t h e  i n t e r v a l  of f i r s t :  m a t u r i t y  ; 
t h e  s i z e  a t  which 50 % were mature (UW 5 0 )  
was c h o s e n  as an i n d e x  of f i r s t  m a t u r i t y .  

3 RESULTS AND DISCUSSION 

3.1 D i s  t r i b u t i o n  and abundance 

A t  Maitre I s l e t  s i t e ,  A .  e c h i n i t e s  was 
abundant  on t h e  windward r e e f  f l a t  and OLI  

t h e  d e t r i t i c  r e e f  s l o p e .  The c a t c h  per u n i r  
e f f o r t  was a s s e s s e d  d u r i n g  f i v e  minute 
s u r v e y s .  The mean CPUE remained 200 througti-  
o u t  t h e  p e r i o d  of  s t u d y .  The mean d e n s i t y  
c a l c u l a t e d  from e i g h t  s w i m s  of  400 m e t e r s  
l e n g t h ,  was 8 i n d i v i d u a l s  per 100 s q u a r e  
m e t e r s .  T h i s  d e n s i t y  i s  less t h a n  t h a t  
r e p o r t e d  f o r  t h e  same s p e c i e s ,  from a r e e f  
f l a t  i n  Guam where i t s  d e n s i t y  exceeded 1 
p e r  s q u a r e  meter (Rowe and Doty, 1977) .  

.) 

3 . 2  Bionie t r y  

Frequency d i s t r i b u t i o n s  of  t h e  t o t a l  l e n g t l i ,  
d r a i n e d  we ig th  and g u t t e d  w e i g h t ,  e s t a b l i s -  

hed f o r  t h e  e n t i r e  sample ( F i g .  2 h and 
B),  were unimodal.  Young i n d i v i d u a l s  were 
ra re ,  The mean v a l u e s  of t h e s e  paraine t e r s  
were c a l c u l a t e d  (Tab le  1 ) .  

Tab le  1 .  B i o m e t r i c  s t u d y  : ( n  : sample - 
s i z e  ; K : r a n g e  o f  the v a l u e s  ; m : mecin ; 
d . f .  : d e g r e e  of freedom ; r : c o r r e l a t i o n  
c o e f f i c i e n t ) .  

- 
C h a r a c t e r  n K in 

TL (mm) 303 65 - 365 2 2 2  

DW ( g >  299 1 1  - 580 274 
GW (8 )  303 9 - 405 200 

TLJ (3) 30 1 16 - 1380 435 

Kela t i o n  d . f .  r 

TW = 4.38 TL - 537.72 296 0:84 
DW = 1 . 9 1  TL - 149.38 297 0. 79 
DW = 0 .49  TW + 64.14 289 0 . 7 8  
GW = 0.70 DW + 7.80 295 0 .96  - 

The b i o m e t r i c  r e l a t i o n s  e s t a b l i s h e d  b e t w v e n  
p a i r s  of  c h a r a c t e r s  a r c  p r e s e n t e d  i n  T a b l e  
1 .  Examinat ion of t h e  c o r r e l a t i o n  c o e f f  i- 
c i e n t s  r e v e a l e d  t h a t  d r a i n e d  we igh t  and 
g u t t e d  we igh t  a r e  t h e  l e a s t  v a r i a b l e  clla- 
r a c t e r s  ( F i g ,  3 B ) .  Urained we igh t  was tlic- 
r e f o r e  uscd t o  calcu. ta tc  g:onad-intlux. 
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F i g .  4 .  Monthly p e r c e n t a g e s  of males, 
f ema les  and undetermined i n d i v i d u a l s .  

Despite t h e  v a r i a b i l i t y  i n  l e n g t h  ( F i g .  
3 A ) ,  i t  will be n e c e s s a r y  t o  use th i s  clia- 
r a c t e r  f o r  a f u t u r e  s t u d y  of  growth b y  
t a g g i n g .  

3.3 Sexua l  s t a g e s  and r e p r o d u c t i v e  cyc1.e 

I n  A .  e c h i n i t e s  t h e  s e x e s  a r e  s e p a r a t e .  No 
hermaphrod i t e  i n d i v i d u a l s  n o r  any i n d i v i -  
d u a l  undergoing f i s s i o n  were o b s e r v e d .  O n l y  
one specimen had two p o s t e r i o r  e n d s  w i t h  
two a n u s ,  o n l y  one of  which was connec ted  
w i t h  t h e  i n t e s t i n e .  T h i s  a b n o r m a l i t y  was 
p r o b a b l y  s imply  r e g e n e r a t i o n  f o l l o w i n g  :I 

wound. 
The o v a r i e s  and t h e  tes tes  each c o n s i s t  

of a s i n g l e  t u f t  of  t u b u l e s .  A rna tu r i ry  
s c a l e  of f i v e  s t a g e s  was deEined.  T h e  tiia- 

c r o s c o p i c  and m i c r o s c o p i c  gonada l  f e a t u r e s  
of  H o l o t h u r i a  ( M . )  n o b i l i s  can  a l s o  be used 
f o r  A.  e c l i i n i t e s  (Conand, 1981) .  The  mean 
v a l u e s  of  t h e  l e n g t h  and d i a m e t e r  of t h e  
t u b u l e s ,  of  t h e  gonad w e i g h t  and of t h e  

I Table 2,  Maturity stages (m : mean ; n : number of specimens ; SD : standard deviation ; 
L : length of tubules ; O : diameter), ---- 

Gonad tubu les  Gonad weight GI Gonad tub u le B Gonad weight GI 
L(mm) ~ ( m m .  10-1) (g. I O - ' )  L(mm) Ø(mm. 10-1)  (g. IO") 

Maturiey stage 

Undetermined 

- Stage I 
Iniran tu re m 10.0 2.3 I . 7  o .  12 

Rca r i n g  SD 9.7 I .4 I . 3  O. 14 
Stuge 11 , n 49  37 5 4  54  

Males Females - 
Stage I L L  m 6 5 ; 5  5 .o 28 .4  1 .O8 4 7 . 9  6.7 30 .2  o. 9 9  

Grow i. ng n 22 22 22  22 30 3 0  3 0  29  
SD 2 7 . 7  2 . 0  2 6 . 9  O. 88 2 6 . 2  2 .7  . 40.9 I .3O 

Staye 1.V m 114.6 8.0 196. I 6 .O7 106.8  1 1 . 1  251.1  7 .84  
hh tuce  n 42 42  44  42  38  3 8  , 3 9  39  

SD 29 .0  3 .  I 136 .7  3 .19  2 5 . 8  3 .9  189 .3  5.29 

Stage v m 52 .1  4 . 4  2 3 .  I 0 . 7 7  4 4 .  I 5 . 3  28 .7  0 . 9 4  
Post spawning n 5 3  41 53  53 52 38 5 3  52 

su 3 0 . 9  1.6 2 5 . 3  0 .  7 2  2 7 .  I 3 . 9  4 4 . 9  I .(IO 

- 

- 
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F i g .  5 .  Monthly p e r c e n t a g e s  of m a t u r i t y  
s t a g e s  I 

gonad i n d e x  were c a l c u l a t e d  f o r  each  s t a g e  
of m a t u r i t y  f o r  b o t h  s e x e s  (Tab le  2 . ) .  
S t a g e s  T. and II k e s p e c t i v e l y  co r re spond  
t o  immature and -? ,es thg i n d i v i d u a l s .  Uuring 
t h e s e  s t a g e s  s e x ' c a n  n o t  be  de t e rmined  even 
m i c r o s c o p i c a l l y .  Fu r the rmore ,  i t  i s  impos- 

12 
@ Ma i t re  Islet 
O A n s e  V a t a  
Sr R l c a u d y  Reef 

Tempera t u r e  

r:: 10 

I LIS:;: 

I . .  . . . I  

di 

s i b l e  o r  v e r y  d i f f i c u l t  t o  d i s t i n g u i s h  res- 
t i n g  gonads from immature gonads.  

There i s  a c e r t a i n  s e x u a l  dimorphism, t e s  
t i s  t u b u l e s  a r e  s l i g h t l y  l o n g e r  and n a r r o -  
wer than  o v a r i a n  ones  and t h e  mature ova r i e :  
a r e  p i n k  and h e a v i e r  t han  t h e  w h i t i s h  t es -  
t es .  

A t  s t a g e  I V ,  t h e  gonad i n d e x  v a l u e s  were 
6 .1  f o r  t h e  males and 7 . 8  f o r  t h e  f e m a l e s .  
The r i p e  oocy te s '  measured approx ima te ly  
175 p i .  The c o e f f i c i e n t  o f  f e c u n d i t y ,  e s t i -  
mated by d i v i d i n g  t h e  mean we igh t  of ova- 
r i e s  i n  s t a g e  I V  by t h e  cube of  the diame- 
t e r ,  equals 4 7 0 0 .  A.  e c h i n i t e s  i s  t h e r e f u r c  
c h a r a c r e r i z e d  by t h e  r e l a t i v e l y  l a r g e  s i z c  
of o o c y t e s  and a low f e c u n d i t y .  

a p p a r e n t  i n  t h e  gonada l  w a l l .  
A t  s t a g e  V of  pos t - spawning  s p i c u l e s  were 

Monthly p e r c e n t a g e s  were c a l c u l a t e d  f o r  
males ,  f ema les  and i n d i v i d u a l s  of u n d e t e r -  
mined s e x  ( F i g .  4 ) .  The o v e r a l l  s e x  r a t i o  
was 1.0 : 1.0. Undetermined i n d i v i d u a l s  
r e p r e s e n t e d  19 Z of the  t o t a l .  The pe rcen -  
t a g e  of these i n d i v i d u a l s  was low from 
September, t o  J a n u a r y  and h i g h e r  from A p r i l  

* .  . . .  . . .  . . .  . . .  . . '  . .  . 
~ . . h .  . 
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F i g .  7 .  Pliasesof t h e  r e p r o d u c t i v e  c y c l e  i n  
r e l a t i o n  t o  sea w a t e r  s e a s o n s .  

t o  August .  T h i s  v a r i a t i o n  was r e l a t e d  to  
t h e  . r e p r o d u c t i v e  c y c l e .  

Monthly p e r c e n t a g e s o f  m a t u r i t y  s t a g e s  
' ( F i g .  5 ) , w & r e  s imi la r  i n  b o t h  males and 
f e m a l e s .  S t a g e  III was p r e p o n d e r a n t  from 
J u l y  t o  O c t o b e r ,  s t a g e  I V  from November 
t o  J a n u a r y .  The post-spawning s t a g e  V l as -  
t e d  from Februa ry  t o  J u l y .  

The gonad i n d e x  c y c l e  ( F i g .  6 )  c l e a r l y  
showed a growing phase  from September t o  
November-December, where t h e  v a l u e s  were 
a t  t h e i r  maximum. A r a p i d  d e c l i n e  occured  
i n  1979 a s  w e l l  a s  i n  1980, i n  J a n u a r y  and 

DRAINED WEIGHT(g) 

F i g .  8 .  Weight a t  f i r s t  s e x u a l  m a t u r i t y .  

na (EngStrom, 1980) .  O the r  s p e c i e s  t h e r e f o r e  
e x h i b i t  d i f f e r e n t  m o d a l i t i e s  v a r y i n g  from 
a n  annua l  r e p r o d u c t i v e  c y c l e  w i t h  a d i fEe -  
r e n t  s e a s o n a l i t y  a s .  H. n o b i l i s  (Conand, 
1 9 8 l ) ,  t o  a b i - annua l  r e p r o d u c t i o n  as 1.1. 
s c a b r a  (Krishnawany and K r i s h n a n ,  1967) ,  
H.atra ( H a r r i o t ,  1980) and S t i c h o p u s  ch lo -  
r o n o t u s  ( F r a n k l i n ,  1980) ,  o r  a c o n t i n u o u s  
r e p r o d u c t i o n  as H.  e d u l i s  ( H a r r i o t ,  1980) .  
These two > l a t t e r  r e p r o d u c t i v e  p a t t e r n s  sea i  
a p p a r e n t l y  more f r e q u e n t  i n  s p e c i e s  f o r  
which a s e x u a l  r e p r o d u c t i o n  by f i s s i o n  i s  
i m p o r t a n t .  The i n c r e a s i n g  a t t e n t i o n  b e i n g  
shown t o  t h e  r e l a t i o n s h i p  b e  tween t h e  
r e p r o d u c t i o n  o f  h o l o t h u r i a n s  and t r o p i c a l  
env i ronmen ta l  p a r a m e t e r s  s h o u l d  r r s u l  t i n  
a b e t t e r  u n d e r s t a n d i n g  of  the a d a p t a t i v e  

F e b r u a r y ,  fo l lowed  by a phase of low v a l u e s .  s i g n i f i c a n c e  of  r e p r o d u c t i v e  s e a s o n a l i t y .  
The h i g h  p e r c e n t a g e  o f  undetermined i n d i -  
v i d u a l s  from A p r i l  t o  August t h e r e f o r e  
co r re sponded  t o  r e s t i n g  i n d i v i d u a l s .  

By c o n s i d e r i n g  t h e  gonad i n d e x  c y c l e ,  t h e  
v a r i a t i o n s  o f  m a t u r i t y  s t a g e s  and t h e  per- 
c e n t a g e s  of  undetermined i n d i v i d u a l s  a l l -  
t o g e t h e r  , i t  was p o s s i b l e  t o  d e f i n e d  more 
p r e c i s e l y  t h e  d i f f e r e n t  p h a s e s  of t h e  re- 
p r o d u c t i v e  c y c l e  as d e s c r i b e d  by Booloo- 
t i a n  (1966) .  A c l o s e  r e l a t i o n s h i p  e x i s t e d  
between t h e s e  p h a s e s  and t h e  s u r f a c e  sea 
water t e m p e r a t u r e  ( F i g .  7 ) .  The  p e r i o d  of  
i n c r e a s i n g  t e m p e r a t u r e s  co r re sponded  t o  
t h e  a c t i v a t i o n  f o l l o w e d  by t h e  growing and 
m a t u r a t i o n  p h a s e s .  Spawning occured  d u r i n g  
the  w a r m  p e r i o d  i n  January-February . Pos t- 
spawning o r  r e c e s s i o n  took p l a c e  d u r i n g  
t h e  d e c r e a s i n g  t e m p e r a t u r e  p e r i o d  and was 
fo l lowed  by t h e  r e s t i n g  phase  d u r i n g  t h e  
c o l d  s e a s o n .  

T h i s  c y c l e ,  c h a r a c t e r i z e d  by a warm s e a s o n  
spawnj-ng i s  comparable t o  the c y c l e  en- 

' c o u n t e r e d  i n  o t h e r  t r o p i c a l  h o l o t h u r i a n s  
o f  N e w  C a l e d o n i a ,  T. ananas and M. fusco -  
g i l v a  (Conand, 1981) ,  of t h e  G r e a t  Barrier 
k e f  i n  A u s t r a l i a ,  I-1. i m p a t i e n s  ( H a r r i o t ,  
1980) aucl I t .  I . e u c o s p i ~ o t n  (!+nulclin, ! 330) 
and of  l : l o r ida ,  14. iiiexicand and H. f l o r i d a -  

3.4 S i z e  a t  f i r s t  s e x u a l  m a t u r i t y  

Few d a t a  a r e  a v a i l a b l e  on a s p i d o c h i r o t e  
h o l o t h u r i a n  s i z e  a t  f i r s t  s e x u a l  m a t u r i t y .  
Some a u t h o r s  g i v e  t h e  s i z e  of t h e  smallesL 
mature specimen (Choe, 1963 ; Engstrom, 
1980 ) ; o t h e r s  g i v e  t h e  s i z e  o v e r  which  
i n d i v i d u a l s  are  g e n e r a l l y  mature  ( H a r r i o t  , 
1980 ; F r a n k l i n ,  1980) .  The method used 
h e r e ,  w ide ly  employed i n  f i s h  p o p u l a t i o n  
s t u d i e s ,  g i v e s  a more p r e c i s e  es t imate  of  
t h i s  p a r a m e t e r  and also f a c i l i t a t e s  i n t e r -  
s p e c i e s  compar i sons .  

t a g e  of m a t u r e  i n d i v i d u a l s  between 2 0  g ancl 
340 g .  ~ ~ 5 0 ,  t h e  weight  a t  f i r s t  m a t u r i t y  
i s  85 g .  Using t h e  r e l a t i o n s  of t h e  T a b l e  
1 ,  t h e  t o t a l  l e n g t h  and t h e  g u t t e d  weigliL 
a t  f i r s t  m a t u r i t y  a r e  c a l c u l a t e c l  ; TL50 
e q u a l s  120 mm, Gw50 equals  67 g .  

The r a t i o  between t h e  we igh t  a t  f i r s t  
m a t u r i t y  and t h e  o v e r a l l  mean we igh t  O E  
t h e  p o p u l a t i o n  (DW50/uw) was 0 . 3 1 .  This 
v a l u e  i s  lower t h a n  t h e  obse rved  v a l u e s  
f o r  o t l ier  s p e c i e s .  

F i g u r e  8 emphasizes  t h e  i n c r e a s i n g  pc rcen -  

A .  e c h i n i  t es  i s  a medium s i z e d  ho l  o tliurj ;in 

r e p r o d u c i n g  a n n u a l l y  d u r i n g  che WLIL'III  s c > a s L l t l ,  
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i t  h a s  a r e l a t i v e l y  low f e c u n d i t y  and i t s  
f i r s t  s e x u a l  m a t u r i t y  o c c u r s  a t  a small 
s i z e .  * 
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