
THE G R E A T  BARRIER REEF 
~ ' ~ "  M A R I N E  PARK A U T H O R I T Y  

......... ,2.,:,, 

~ . " "  �9 

. .  - �9 ~ . . -  

i 

RESEARC.  REPOm- 
. . . .  " ' 1976/82 

, . "  . - 



THE GREAT BARRIER R E E F  
MARINE PARK AUTHORITY 

RESEARCH REPORT 
1976-1982 



�9 Commonwea l th  of  Australia 

I S B N  0-642-52345-2 

cover  photograph:  

Bushy I s l and  on Redbill  Reef, located no r theas t  of  Mackay. This  is an 
unusua l  r e e f  due  to its high exposu re  a t  low t ide and t e r r aced  r e e f  edge. 
The  wel l -vegeta ted  cay is a Queens land  National  Park. 
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F i g u r e  O n e  

DISTRIBUTION OF FUNDING 

The pie diagram shows the percentage of funds for each 
research program area, over the period 1976/77 to 
1981/82. 
The total funding was $825,400 O0 

P r o g r a m  A r e a  a n d  

N u m b e r  o f  P r o j e c t s  

Marine Biology - -  53 

Marine Geosc iences  ) 
Marine Chemis t ry  ) Total  13 
Envi ronmenta l  Design ) 

Bathymetry  and Survey - -  8 

Oceanography  - -  2 

Mechanics  of  In fo rmat ion  T r a n s f e r  - -  6 

Great  Bar r ie r  Reef  Data Bases  - -  1 

M a n a g e m e n t  S t ra teg ies  - -  3 

Analysis  of  Use - -  24 
(social, economic, historic 

Analysis  of  Use - -  7 
(Ecological impacts) 

Nat ural Sc iences  al |d 
E n g i n e e r i n g  vat ego D 

Sovial Scil,llCt.s and 
I l u m a n i l i e s  ca tegory  
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INTRODUCTION 
The Great Barrier Reef Marine Park Authori ty  is not  primarily a research organisation but  

it may commission, or if necessary conduct  itself, research relevant to the Great Barrier Reef 
Marine Park. Wherever feasible the Authori ty seeks to obtain such information through projects 
within the research programs of other institutions. However, where this is not  practicable the 
Authority can use its powers under  Section 7(1)(b) of the Great Barr ier  Reef Marine Park Act 
1975 to arrange for the research to be carried out. 

In the period 1976-1982 the Authority provided funds totalling $825,400 for 118 research 
and investigatory projects. Eighty-six per cent  of tile projects hhve been under taken  by other 
agencies, either especially commissioned by the Authori ty (26 per cent) or assisted by a grant  from 
the Authority for a submit ted research proposal relevant to the planning and management  of the 
Marine Park (60 per cent). 

This document  is in tended to summarise  research funded by the Great Barrier Reef Marine 
Park Authority. The Authori ty has identified ten research program areas in which research 
relevant to the Marine Park may be conducted.  These are listed in the Contents. The distribution 
of funds between the ten research program areas is shown in Figure One (page i). 

The ten areas can be grouped into the two broad categories used by the Department  of 
Science and Technology for tile Science and Technology Sta tement  1982-83. Fifty per cent of funds 
fall into the Natural Sciences and Engineering (NSE) category; 40 per cent  into Social Sciences 
and Humanities (SSH). Ten per cent  of funds for projects ill Analysis of Use (ecological impacts) 
fall between tile two groups. 

Research Projects include: 

1. Consultancies in which projects proposed by GBRMPA were competitively 
contracted out (26% of tile 118 projects). 

2. Research grant  projects in which proposals were referred by other agencies or 
were submit ted unsolicited and funds were granted to the research (22%). A . 
special section of research grant  projects is the Augmentative Research Support  
Scheme in which the Authori ty awards supplementary  grants  to graduate and 
post graduate  s tudents  (38%). 

3. Joint studies - -  GBRMPA with other agencies (4%) 
4. Research by GBRMPA staff (6%). 
5. Workshops funded/organised by GBRMPA (4%). 

The increase in research effort over the period is indicated in Figure Two (page iv) which 
shows the number  of projects in progress and expendi ture  on research each year. 

In future years the summaries  of research projects will be presented as an Appendix to the 
Authority's Annual  Report. 

(Graeme Kelleher) 
Chairman 
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THREE-YEAR MOVING AVERAGE OF EXPENDITURE ON 
RESEARCH AND NUMBER OF PROJECTS IN PROGRESS - -  
1977 /78  TO 1981/82.  

Source  for Expenditure:  Financial  S t a t e m e n t s  presented  in Annual  Reports o f  The 
Great  Barrier R e e f  Marine Park Authority  1 9 7 6 / 7 7  to 1982/83 .  



FORMAT AND DEFINITIONS 
Projects are presented under  the ten research areas in chronological order. 

The format for reporting each project is based on the format  of Australian Marine 
Research in Progress. Some of the headings used are defined below; others are self-explanatory. 

Organisations are the consultants,  or the insti tutions with which the Project Leaders are 
aMliated. 

Project Leaders are the principal investigators for the Projects. 

Project Officer is an officer employed by the Authori ty  who has the responsibility of definition, 
control and interpretat ion of research projects. 

Supervisor is an Assistant Executive Officer or the Executive Officer of the Authority, except  for 
projects of the Augmentative Research Support  Grant  Scheme. For these projects the Supervisor 
is one appointed for the student 's  work at the institution concerned. 

Period in general shows commencement  date  (month  and year) to completion date or planned 
completion date ( that  is when the final report  of the project  has been accepted by the Authority). 
In some cases only the years are given. This is the case for all projects in the Augmentative Grants 
category. The year refers to the year the award was granted. 

Implications/Management Needs: In this section the way in which the project will contribute to 
information required by the Author i ty  for marine park planning and management  in the Great 
Barrier Reef Region is described. 

Locality names can be found on the accompanying map. 





OCEANOGRAPHY 
S e d i m e n t a t i o n  b e t w e e n  t h e  H e r b e r t  River  D e l t a  a n d  O r p h e u s  I s l a n d  

PERIOD: 
ORGANIZATIONS: 

Jan  1981 Dec 1982 
J a m e s  Cook University,  D e p a r t m e n t  of Geology 
Aus t ra l i an  In s t i t u t e  of Marine Science 

PROJECT LEADERS: Dr D. J ohns on  
Dr M. Risk 

CONSULTATION AND LIAISON: Dr C. Cuff, Geology, JCU 
Mr N.C. Davidson,  Honours  Student ,  JCU 

SUPERVISOR: Mr. R. Kenching ton  
F INANCIAL SUPPORT: GBIi~MPA - $5,150 

OBJECTIVES 
To detail tile terr igenous-carbonate transi t ion between the t lerbert  River Delta and fringing reefs at  Orpheus Island. 
T() quantify se(limen~ inl)uls to the reef. To investigate the geochemical record in coral skeletons. 

IMPLICATIONS/MANAGEMENT NEEDS 
This s tudy will indicate the ex ten t  of the effects of tcrrigenous impacts  to the Great Barrier Reef lagoon and enable 
gradients r efl~e(.ts 1o be descrihed. Such information is needed as background to monitoring activities and also to 
ewfluate ext reme int)nts to the Great Barrier Reef lagoon from the land. 

METHODOLOGY 
Fringing reefs were investigated using a small boat to collect saml)les. Sediment t raps  were set on the reef. Bottom 
samples and push cores were taken hetween the delta and the reefs, and results integrated with earlier shallow 
seisinic profiling .studies. 

STATUS 
Field work has been coml)leted. Final report  is being prepared. 

LOCALITY: Herbert River Delta Orl)heu.s Island 



2 Dri f t  Card  S t u d y  o f  G r e a t  Barr i er  R e e f  S u r f a c e  C u r r e n t s  

PERIOD: , l an  1981 - .1 u ly  1983  
ORGANIZATION: . bu r i es  C o o k  U n i v e r s i t y ,  l ) t ' p a r t n w n t  o f  M a r i n e  Bio logy  

PROJECT LEADERS: Dr J.D. Col l in s  

CONSULTATION AND LIAISON: A u s t r a l i a n  C o a s t a l  S u r v e i l h m ( ' e  O r g a n i s a t i m l  
Mr. T. W a l k e r ,  Q N I ' W S  

PROJECT OFFICER: M r R .  K e n c h i n g t o n  
SUPERVISOR: M r R .  K e n c h i n g t m l  

FINANCIAL SUPPORT: G B R M I ' A  - $ 7 0 , 0 4 0  

OBJECTIVES 
To lwol l lwe a n  i n t e g r a t e d  llit't ure  o f  drif t  ox'l,r t he  (+real l t ;arrier l+eef l;igoon. To es tab l i sh  c o r r e l a t i o n s  lletwt,en drift 
and wind  pat  l I+I'IIY;. 

IMPLICATIONS/MANAGEMENT NEEDS 
This p ro jec t  ,,,,,ill i)r(ividl' d a t a  w h i c h  is inl l ior ta l l t  to tlnder:+-;tan(Iillg surf;if ' l ,  x'r nlov0111l,litS ill t he  (]l'lqlt [{;tl'l'iei" 
Reef. It w i l l  ena l i l e  l ) r ( )duc t i on  o f  l i r e ( l i c t i ve  in( l(h, ls l 'or o i l  s l i ck  (li~+l)el+>+al and  d ispersa l  o f  lat 'vae. It w i l l  a lso In 'ovide a 
,+-let o f  d ; i ta  t i l i l l l l  wh i ( ' h  Io I;ilSe hvi)( i t  lit'st',<.+ I]l l '  i l l l l l ' l+ re f in t ' l l  st t i ( l ies l l f  Wiltt, l" l / l l iVt, lnl ,nt  in t i l t" (ll 't ' l:lt l l a r r i e r  l~eef 
l+~egi(in. 

METHODOLOGY 
80,000 (h' i f t  t'~ll'(ls w i l l  lit, re leased regu la i ' l )  + ove r  Zlll 18 m o n t h  pe r i od  by Coas ta l  Survt ,  i l lan i 'e  a i r c ra f t  ~it 14 mite.++ in the 
Gl 'oal  l la l ' l ' i0 i"  Reef  l'{t'gi()li. ( ' l l l t i l l u t l ' r  an;iiyP+i>+ i l l  + iI~il+i f i ' l i in  i+t,t Ui ' l le l l  d r i f t  i ' a r l l s  w i l l  be t l i t i l t ,  r l t i ken  and  i 'e lale(I  t l l  
w i n d  d a t a  tlt i '( i t l l-t. l l l l t l t  t i l t '  ]~t,gioil. 

S T A T U S  
A r t ' t )or t  <lll l h o  p i lo t  ~+ltlll)' dl'OliS li~is llt,t,n l ) l ' t ' l ia l 'ed fol+ ( l t I R M P A .  

Walkel ' ,  T.A. and  ( ' l l l l ins ,  .I.I). l ,q~l .  A d r i f t  c ; i rd  st l i l l y  i l i  t i l l '  i 'e l i l  r ; i l  i't,gi<in o f  lht ,  (~Te;ll l { a r r i e r  Reef  l,~ig<lilli. 

l ) ro l iS  o f  d r i f t  C~ll+dS d id  not sl ar t  l in t  il Nox'enl l lel"  19S l .  The  in i l ia l  pe r i od  o f  I l i t '  Iwqi t 'c t  wa~+ :+l)eilt l l l l  opt i in u ln / ' a l ' d  
s i t ld ie+  and g a t h e r i n g  n l tq t , l l l ' l lh lg ica l  I la la .  

A i )ap t ' r  <if i ' t ,h,vt int 'e t l l  iht+ in 'o iect  was  pu l f l i sh t ,d  ear l ie r :  

Wa lker ,  T e r r y  and  ( 'o] lh is ,  ,John+ l.Cil"ll). ~t l l ' l ] i l ' l ,  { ' i l l ' l ' t+l l l+ o f  l h o  c e n t r a l  ( l r ea l  ] / a r r i e r  ].~t,t,f st nt l ied. AII :+ I I I ' f I I# I# I  
~ ' s h e r i e s  :/.q( 19 ) 8-,q. 



MARINE GEOSCIENCES 
G e o l o g i c a l  S t u d i e s  in t h e  C a p r i c o r n  a n d  B u n k e r  R e e f s  

PERIOD: 1978 
ORGANIZATION: Bureau of Mineral Resources, Geology and Geophysics 

PROJECT LEADER: Dr P. Davies 

FINANCIAL SUPPORT: G B R M P A  - $ 4 , 0 0 0  

OBJECTIVES 
To u n d e r s t a n d  p rocesses  a f fec t ing  pas t  a n d  p r e s e n t  g r o w t h  of  reefs  a n d  is lands .  

IMPLICATIONS/MANAGEMENT NEEDS 
An age  c lass i f ica t ion  of reefs  c o u l d  assis t  in m a n a g e m e n t :  juven i le  reefs  a n d  seni le  reefs  m a y  no t  be able  to  w i t h s t a n d  
s e d i m e n t a t i o n  to the  s a m e  e x t e n t  as  m a t u r e  reei~; m a t u r e  reefs  m a y  c o p e  m o r e  eas i ly  wi th  s e d i m e n t a t i o n  c o m p a r e d  
wi th  senih,  reefs  whi( 'h a r e  c h o k e d  wi th  s e d i m e n h  

METHODOLOGY 
Mul l id i sc ip l ina ry  g(,oh~gi(:al/hydroh~gical/geohiolr s t u d i e s  w e r e  c o n d u c t e d  in C a p r i c o r n i a  b e t w e e n  1975 a n d  1978 
by sc ien t i s t s  o f t  he B u r e a u  of  Minera l  R e s o u r c e s  a n d  c o l l a b o r a t i n g  ins t i tu t ions .  F o u r  reefs  we re  s t u d i e d  in de ta i l  (One  
Tree, Filzroy,  Wreck  a n d  Fa i r f ax  ) a n d  r e c o n n a i s s a n c e  s t u d i e s  we re  a lso  c a r r i e d  o u t  on mos t  of  t he  o t h e r  reefs o f  t he  
C a p r i c o r n  a n d  I~;unk('r Groups .  Effect ive c o m p a r i s o n s  wi th  the  reel's s t u d i e d  in de ta i l  c a n  t h e r e f o r e  bc  m a d e .  

STATUS 
The I)r(~}ecl has  I)een coml) le ted .  

A c lass i f ica l iun  of  reel% f rom .juvenile (Liewcl lyn  Reef), m a t u r e  (One  Tree  Reef, F i tz roy  Reef) t h r o u g h  to seni le  reefs  
(Wre(.k, Fa i r f ax  RceEs) w a s  d e t e r m i n e d  b a s e d  on lagoon,  pa r t i c l e  size, m a r g i n s ,  r ee f  top,  i s l and  p r o g r a d a t i o n  
chara( ' l ( , r i s t  i('s ct('. 

I.O('ALITY: C a p r i c o r n i a  Sect ion 



4 Circulat ion and S e d i m e n t  in P lat form R e e f  Lagoons,  us ing  One Tree as an 
E x a m p l e  

PERIOD: 1979 
ORGANIZATION: Univers i t .y  o f  S y d n e y ,  l ) e l ) a r t m ( m t  o f  G e o g r a l ) h y  

PROJECT LEADER: Ms C. L u d i n g t o n  

PROJECT OFFICER: 
SUPERVISOR: 

FINANCIAL SUPPORT: 

Dr W. C r a i k  
Dr  A. S h o r t  
GBRMt)A A u g m e n l a t i v e  R e s e a r c h  G r a n t  - $750  

OBJECTIVES 
To def ine  a n d  inves t iga te  t he  m a j o r  f a c t o r s  in l ]uen( ' ing w a t e r  e i r ( 'u la l ion  in i) lat l i)rm reef  lagoons. 
To inves t iga l e  Ihe  r e l a t i o n s h i p s  bel ween  cir ( ' tdal  ion, r ee f  mOvl)hology a m l  s e d i m e n l s  (list r ibul  i(m on a small  s('ah,. 

I M P L I C A T I O N S / M A N A G E M E N T  N E E D S  
This  s t u d y  is d e s i g n e d  to p r o v i d e  a g r e a t e r  u n d e r s t a n d i n g  o l ' l h e  effecls  o f  n a t u r a l  i )hen[ )mena  on the  reef. II will 
p rov ide  g r e a l e r  i n f o r m a t i o n  on smal l  sca le  c i r cu l a t i on .  

METHODOLOGY 
Field w o r k  involved:  (i) t he  c o n t i n u o u s  r e c o r d i n g  of  c u r r e n t  over  a four  week  per iod;  (ii) t he  re lease  ()f (Ir4~gues over  
20 t ide  cycles;  (iii) two  m a j o r  dye  r e l eases  t r a c e d  for  3 clays each;  (iv) eight weeks  rec~w(ling ~)f t i(hd lluct uat ions: (v) 
s eve ra l  smal l  sca le  dye  re leases ;  a n d  (vi) in-sit u c u r r e n t  m e a s u r e m e n t s  ()ver 5 t ide  cycles.  

S e d i m e n t  s a m p l e s  were  a n a l y s e d  at t he  B u r e a u  of  Mineral  Resour ( ' e s  in (~anherz'a. 

STATUS 
The p r o j e c t  h a s  been  comple t ed .  

Wind  s p e e d  a n d  d i r ec t ion  a n d  swell  d i rec t  ion a r e  t h e  mos t  i m p o r t a n t  va r i ab l e s  in lh ten( ' ing  c i r cu la t ion ,  ex( 'ept  in the  
c r i t i ca l  s t a g e s  o f  t he  t ide w h e n  the  o u t s i d e  t ide  is ju s t  r i s ing  above  o r  fall ing heh)w the  cres t .  

To ta l  l agoon  f lu sh ing  is a c h i e v e d  in a l ) p r o x i m a t e l y  5 to  (i t i des  (2.5 to  3 days ) ,  I)ut s u r f a c e  w a l e r  c a n  be e x c h a n g e d  in 
a s ingle  t ide.  

P a p e r s  on th i s  r e s e a r c h  have  been  t)nt)lished: 

L u d i n g t o n ,  C.A. 1979. "l'i(tld m o d i f i c a t i o n s  ant i  asso(.iale(I ( ' ir( 'ula! ion i~1 a I)lal f()rm reef  lag()(m. ,4 . s t . . I .  : l / . r .  
Freshwater Res., 30: 425-430.  

L u d i n g t o n ,  C.A. 1981. A st u d y  of  f lu sh ing  a n d  e x c h a n g e  in r ee f  lagoons ,  us ing  l lu twescent  dye. [)ro( 'eedings of 31"(1 
Conference on  E n v i r o n m e n t a l  Eng inee r i ng ,  Townsvil le ,  Ju ly  1981. The Ins( it u t ion  r Engineers ,  a Nat ional  ( ' on fe rence  
Publ.  No. 8 1 / 6 .  p p  102-106. 

F r i t h  (nee  L u d i n g t o n ) ,  C.A. In press .  L a g o o n  Ci rcu la r  ion, One  Tree  Reel', Soul  h e m  Grea t  B a r r i e r  Reef. Pro( 'eedings  r 
4 th  I n t e r n a t i o n a l  Cora l  Reef  S y m p o s i u m ,  Manila ,  May 1981. 

H a t c h e r ,  A. a n d  Fr i th ,  C.A. In p rep .  Tilt' c o n t r o l  a n d  m a i n t e n a n c e  el + the  s t a n d i n g  s tock  of  d issolved in(wganic 
Nitrogen in a c o r a l  r ee f  lagoon.  

Fr i th ,  C.A. a n d  Mason ,  L. In p rep .  A d e p t h - i n t e g r a t e d  mt)del o f  c i r cu la r  ion, One  Tree  Reel'. Soul be rn  Grea!  Bar r ie r  
Reef. 

LOCALITY: C a p r i c o r n i a  Sec t ion  - One  Tree  I s land  Reef  


