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OBJECTIVES 
To m e a s u r e  t im levels of  m e r c u r y  a n d  zinc in a c o r a l  reel" fish c o m m u n i t y  at. He ron  I s l and  Reef to  t e s t  the  ' t r o p h i c  
level t h e o r y '  for  tbe  beha~qour  o f  p o l l u t a n t s  in food  webs.  

IMPLICATIONS/MANAGEMENT NEEDS 
Var ious  t heo r i e s  have  e x a m i n e d  the  b e b a v i o u r  o f  p o l l u t a n t s  in food  webs.  One  wide ly  a c c e p t e d  t h e o r y  is t im t r o p b i c  
level theory .  This  t h e o r y  imp l i ca t e s  t he  fuod  c h a i n  as  be ing  r e s p o n s i b l e  fl~r i n c r e a s i n g  p o l l u t a n t  c o n c e n t r a t i o n s  in 
success ive ly  h ighe r  t r o p h i c  levels. This  r e s e a r c h  will e x a m i n e  the  t r o p h i c  b e h a v i o u r  of  zinc a n d  m e r c u r y  in a c o r a l  
reef  fish COlnmunity.  

METHODOLOGY 
Fish f rom 30  spec ies  we re  co l l ec ted  by s p e a r i n g  a n d  h o o k  a n d  line f i sh ing  in Apri l  1979. The  spec ies  we re  c a t e g o r i s e d  
in to  t rop l / ic  levels by r e l a t ing  t h e  f ind ings  f rom a n a l y s i s  of  t he  g u t  c a v i t y  wi th  d a t a  in t he  l i t e ra tu re .  S a m p l e s  o f  t i s sue  
we re  re lnoved  f rom lhe  fish a n d  a n a l y s e d  for  m e r c u r y  a n d  zinc by  a t o m i c  a b s o r p t i o n  m e t h o d s .  

STATUS 
Tile p ro jec t  h a s  been c o m p l e t e d .  

Levels of  m e r c u r y  a n d  zinc f o u n d  in fish of  tile Heron  I s l a n d / W i s t a r i  Reef  c o m m u n i t y  w e r e  gene ra l l y  low b u t  var iable .  

Conch ,  s ions  w e r e  m a d e  r e g a r d i n g  tbe  poss ib le  ell%ors o f  a n u m b e r  of  ecologica l ,  t )hysiological  a n d  b iochemica l  
va r i ab les  on the  t r o p h i c  b e h a v i o u r  of  m e r c u r y  a n d  zinc: 

Habi ta t  a n d  feed ing  b e h a v i o u r  m a y  in f luence  levels of  m e r c u r y  in b e n t h i c  dwel l ing  spec ies  ( C h a e t o d o n s ,  Sea r 'us  sp .  
a n d  lmrbivores) .  Weight  i n f luenced  m e r c u r y  c o n c e n t r a t i o n s .  H o w e v e r  th i s  va r i ab l e  cou ld  no t  a c c o u n t  for  to ta l  
va r i a t i on  in m e r c u r y  c o n t e n t  b e t w e e n  spec ies  a n d  t r o p h i c  level. 

T r o p h i c  level h a d  only a l imi ted in l luence  u p o n  m e r c u r y  c o n t e n t  a n d  n o n e  u p o n  zinc c o n t e n t .  

B iochemica l  r egu la t i on  ix s u g g e s t e d  as  t be  m a j o r  c o n t r o l  m e c b a n i s m  for  zinc c o n c e n t r a t i o n s .  

Since the  to ta l  va r i a t ion  of m e r c u r y  c o n t e n t  c o u l d  no t  be a t t r i b u t e d  to  a n y  one  va r i ab l e  a n d  b e c a u s e  tbe  n a t u r e  o f  t he  
p a t h w a y  for  m e r c u r y  t, p t a k e  is c o m p l i c a t e d  an  a l t e r n a t i v e  t h e o r y  to  t im t r o p h i c  level t b e o r y  w a s  p r o p o s e d .  It is likely 
the  a l t e r n a t i v e  a p p r o a c h  will still p rov ide  only  p a r t  of  t he  a n s w e r  to  m e r c u r y  food  web  behav iou r .  

Pear ,  A.G. 1979. M e r c u r y  a n d  zinc in a co ra l  r ee f  fish c o m m u n i t y  f rom t t e r u n  Is land,  G r e a t  B a r r i e r  Reef, Q u e e n s l a n d .  
H o n u u r s  d i s s e r t a t i on ,  Griff i th Univers i ty .  

LOCAIATY: C a p r i c o r n i a  Sect ion  - ] l e ron  Is land,  Wis tar i  Reefs 
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F I N A N C I A L  S U P P O R T :  G B R M P A  A u g m e n t a t i v e  R e s c a r c t l  G r a n t  - $683  

OBJECTIVES 
T<) e s t ab l i sh  tile I ) aekg round  c o n c e n t r a t i o n s  of  hyd roca rh<)ns  in t he  l l e ron  I s l and  b o a t  h a r b o u r  a n d  tilt + s u r r o u n i l i n g  
ree f  flats.  To inves t iga te  tire use  ,)f a h o h ) t h u r i a n  spec ies  ( H o / o t h u r i a  u t ra )  as  a hi,)logi('al i n d i c a t o r  ,,f I)Ct rt,leu:n 
h y d r o c a r b o n s .  

IMPLICATIONS/MANAGEMENT NEEDS 
The b a c k g r o u n d  c o n c e n t r a l i o n s  of  h y d r o c a r b o n s  in Grea t  B a r r i e r  l teef  w a l c r s  is ( ,ssenlial  i n fm 'ma l ion  for  nn)ni lor ing  
a n d  a s s e s s i n g  i m p a c t s .  

METHODOLOGY 
To d e t e r m i n e  t h e  d i s t r i b u t i o n  a n d  ( ' oncen t  r a l i on  o f  hydro('~rl 'holls,  s a n r p l c s  of  se(linl(Hits ~lIl(l hololhurian~;  w(,r(, 
co l l ec ted  f ro ln  t w o  s i tes  on  the  r ee f  flat a n d  fronl  t h r e e  s i tes  ill | b e  boaI harbo(l l ' .  I l y d r o c a r b o n s  were  ext i'~l('|(~(I f rom 
the  s e d i m e n t s  a n d  h o h ) t h n r i a n s  us ing  t e c h n i q u e s  develol )ed  at  Griff i th IInivcrsi ty.  The e x t r a t ' I s  were  ana lysed  us ing 
gas  c h r o m a t o g r a p h y  a n d  g r a v i m c |  t ic  t e c h n i q u e s .  

An u p t a k e  e x p e r i m e n t  w a s  ( ' o n d u c t e d  at  a n o t h e r  s i te  on  t i le reef  flat w h e r e  h o l o t h u r i a n s  we re  not p resen t .  An 
e x p e r i m e n t a l  g r o u p  of  h o l o t b u r i a n s  (in a c a g e )  a n d  a conI rol  grt)l lp wore  t r a n s f e r r e d  to tile site. Dry sed iment  
c o n t a m i n a t e d  wi th  light diesel  oil w a s  s p r e a d  over  t he  f loor  o f  tile ('age. l l o l o t h u r i a n s  a n d  s e d i m e n t  s a m p l e s  were  
co l l ec ted  f rom t h e  t r e a t e d  cage  a n d  f r o m  the  c o n t r o l  a r e a  a n d  all s a m p l e s  we re  a n a l y s e d  for  h y d r o c a r b o n  con len t  
u s ing  the  m e t h o d s  o f  the  base l ine  s t u d y .  

STATUS 
The  p ro j ec t  h a s  been  c o m p l e t e d .  

S e d i m e n t  s a m p l e s  c o n t a i n e d  no  t r a c e  o f o i l  c o n t a m i n a t i o n ,  a l t h o u g h  t )e t ro le tun h y d r t ) c a r h o n s  we re  ten ta t ive ly  
ident i f ied  in s e d i m e n t s  fi 'om o n e  si te  s a m p l e d  in tile boa t  h a r b o u r .  

H. a t r a s a m p l e d  f rom the  b o a t  h a r h o u r  a n d  ()ire s i te  on  the  r ee f  flat c o n t a i n e d  a n  a r r a y  of  h y d r o c a r b o n s  with 
c h a r a c t e r i s t i c s  s im i l a r  to t h o s e  o f  d e g r a d e d  diesel  oil. H. a t r a  s a m p l e d  at t he  s i te  f u r t h e s t  f rom tire boa t  h a r h o u r  
c o n t a i n e d  b y d r n c a r b o n s  w h i c h  d i s p l a y e d  n<) c h a r a c t e r i s t  it's ,)f pet  roleu m, a n d  w e r e  t h us a s s u m e d  t,) rel)resent  
a m b i e n t  h y d r o c a r b o n s .  

Base l ine  levels o f  h y d r o c a r b o n s  in s e d i m e n t s  a n d  H. a t ra  f i 'om th is  s i te  on  tile r ee f  flat we re  100 u g / k g  (wet  wt ) a n d  
3 ,390  u g / k g  ( w e t  w t )  respect ive ly .  These  resu l t s  c o m p a r e d  f a v o u r a b l y  wi th  o t h e r  base l ine  s tud ies .  

Resu l t s  f rom t h e  base l ine  s t u d y  i n d i c a t e d  t h a t  H. a t ra  m a y  poss ib ly  b i o a c c u m u l a t e  pe t ro l eun l  h y d r o c a r b o n s .  
s u g g e s t i n g  t h e i r  use  as  a poss ib le  i n d i c a t o r  uf  oil pol lu t ion .  However ,  H. atra did not  t ake  u p  p e I r o l e u m  h y d r o c a r b o n s  
d u r i n g  the  u p t a k e  s t udy .  F u r t h e r  inves t iga t ion  is t h e r e f o r e  r e q u i r e d  to d e m o n s t r a t e  t he  use fu lness  of  H. atra as a 
biologica l  i nd i ca tn r .  

Bishop ,  P.,I. 1982. H y d r o c a r b o n s  in h o l o t h u r i a n s ,  Holo thur ia  atra, a n d  s u r f a c e  s e d i m e n t s  fi'(un l t e ron  Is land hoat  
h a r b o u r  a n d  r ee f  flat. H o n o u r s  d i s s e r t a t i on ,  Griff i th  Univers i ty .  

LOCALITY: C a p r i c o r n i a  Sec t ion  - I i e ron  I s l and  Reef 



13 E v a l u a t i o n  o f  t h e  G a s t r o p o d  8 t r o m b u s  l u h u a n u s  a s  a n  I n d i c a t o r  for  P e t r o l e u m  
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PERIOD: 1982 
O R G A N I Z A T I O N :  Gr i f f i th  Un ive r s i t y ,  
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F I N A N C I A L  S U P P O R T :  GBRMPA A u g m e n t a t i v e  R e s e a r c h  G r a n t  - $460  

OBJECTIVES 
"1'~) test  the  su i tab i l i ty  ofStrombus luhua*~us as a b io- ind ica tor  for p e t r o l e u m  h y d r o c a r b o n s  in cora l  reef systems.  

I M P L I C A T I O N S / M A N A G E M E N T  NEEDS 
This s rut ly  is des igned  to t es t  t i le  su i tab i l i ty  of a biological  l m r a m e t e r  to mon i to r  b a c k g r o u n d  levels in the  en t i re  Grea t  
[~;al'l'iel" [~eef and  Io m e a s u r e  the  i m p a c t s  of a spill. 

METHODOLOGY 
In s i tu  l~,sls will be made  of the  I'~lle of np lake :  r e t en t ion  and  d e p u r a t i o n  ofl)elJ'(fleum hydrocarbons .  Low levels of a 
range o[" hyd r~ca rbons  will be used. 

C o m p o u n d s  will I)e ana lysed  by gas  ( : h roma tog raphy  and  gas  c h r o m a t o g r a p h  mass  spec t rome t ry .  F)eldwork will be 
un t l e r t aken  in May 1982. 

STATUS 
l~eporl to GBICMPA due  June,  1983. 

I:O('ALITY: ( ' ap r i co rn i a  Seet ion - Heron Inland Reef 
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PERIOD: 1982 
O R G A N I Z A T I O N :  U n i v e r s i t y  o f  M e l b o u r n e ,  

D e p a r t m e n t ,  o f  O r g a n i c  C h e m i s t r y  

PROJECT LEADER: Ms M. l'eters 

PROJECT OFFICER: Dr W. C r a i k  
S U P E R V I S O R :  D r  R. J o h n s  

F I N A N C I A L  S U P P O R T :  G B R M P A  A u g m e n t a t i v e  R e s e a r c h  G r a n t  - $ 7 5 7  

OBJECTIVES 
To u n d e r t a k e  a base l ine  s t u d y  o f  l ipids  in s e d i m e n t s .  
To d e t e r m i n e  m a r k e r  coml)oun( I s  to  identify, d i f fe ren t  t ypes  o f  mic ro  o r g a n i s m s  in s c d i m c m .  
To a s se s s  t i le e f fec t  of  ho lo t luu ' i an  g r a z i n g  on m i c r o - o r g a n i s m s  in s c d i m e n l .  

IMPLICATIONS/MANAGEMENT NEEDS 
This s t u d y  is d e s i g n e d  to p rov ide  r e f e r e n c e  (la! a for  COmllar ison of  l ipids ill s e d i m e n t  in tile ful u rc  a n d  !o provide  
base l ine  d a t a  for  l he  e v a l u a t i o n  o f  poss ible  f u t u r e  effects  on h o l o t h u r i a n s .  

METHODOLOGY 
Tile l ipids  be ing  st udie(l a r e  p igmen t s ,  f a t t y  acid~, s te ro ls ,  al( .ohols a n d  hy(lr()carl)ons.  
A base l ine  lipid s t u d y  c a r r i e d  ou t  at  Lizard  I s land  Reef  will I)rovide d a t a  f()r l a t e r  ( ' ompar i sons .  
The  d e t r i m e n t a l  e f fec ts  on b a c t e r i a  a n d  o t h e r  m i c r o - o r g a n i s n a s  f rom e.g. h y d r o c a r l ) o n s  de r ived  fronl  [)tiler t han  
n a t u r a l  s o u r c e s  will have  a n  effect on t he who le  sys tem.  

STATUS 
Tile p r o j e c t  h a s  been  c o m p l e t e d .  

With r e spec t  to  m i c r o - o r g a n i s m s  in l he  s e d i m e n t ,  it w a s  f o u n d  t h a t  bac t e r i a ,  m e i o f a u n a ,  a n d  a lgae  a re  all g razed  by  
h o l o t h u r i a n s  a n d  few surv ive  tile p a s s a g e  t h r o u g h  the  gu! in tac t .  However ,  tile a lgae  a n d  b a c t e r i a  g r o w  fas te r  in t he  
heavi ly  g r a z e d  a r e a s .  This  s u g g e s t s  ! ha l  1 he  h o l o t h u r i a n s  assis l  ill t he  re lease  a n d  recyc l ing  of  n u t r i e n t s  f rom within  
the  s e d i m e n t .  M e i o f a u n a  p o p u l a t i o n s  a r e  c o n t i n u o u s l y  d e c r e a s e d  by h o h ) t h u r i a n  graz ing ,  bu t  t h e r e  was  a g r e a t e r  
d e c r e a s e  in m e i o f a / m a l  n u m b e r s  in t he  s e d i m e n t s  f ronl  w h i c h  h o h ) t h u r i a n s  w e r e  e x c l u d e d .  Holot h u r i a n s  theref i)re  
appea l"  to be  p r o v i d i n g  n u t r i e n t s  fo r  t he  g r o w t h  o f  o t h e r  c o m p o n e n t s  o f  t he  c o r a l  reef, i nc lud ing  t h e i r  own  food, a n d  
e n s u r i n g  t h a t  t he  b a c t e r i a  c a n  c o n t i n u e  in t h e i r  role as  the  p r i n m r y  d e c m n p o s e r s  of ( lead a n d  ( lc t r i ta l  ma te r i a l  ()n t he  
reef. 

Tile t e c h n i q u e s  used  in th i s  s t u d y  cal l  de f ine  base  line levels o f  n a t u r a l  b iogeol ip ids  a n d  t h e r e b y  a l low c h a n g e s  ill t i le 
n a t u r a l  c o m p o n e n t s  o f  the  r ee f  to be d e t e r m i n e d  a n d  to d i s t i ngu i sh  a l lochth<)nous  inpu t s .  

LOCALITY: C a i r n s  Sect ion  - L izard  I s land  Reef  
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