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: ' ,I I 

,,, ,, I:,,;~ 

,I', ,' I ,I : 1 '1'. ,: 
,'I, ,'b, ,. '.,I 

I '.,I' /, : ;,, '( 1.1 ii' /I ', 
I II.5 ,, '; 
'. ;,I, ',( ' ,i' 3 ', 

,.' , (l/1,' / ., ', (,,I <I ! : I, ; 
1 ',I I, I I, 4 <(' ,I " I/ ', .I 

11, :' i:, ' 1' '8, , , / /',! y:I' I ,, J<, , 1, ,, ; ; :,' ', \' ', 



- 

vi 

Dr M.F.C. Day, Australian Institute of Marine Science, 
?.M.B. 3, M.S:O. Townsville, Q. 4810 

Mr P.B. Eccles, Department of Transport, Turner, A.C.T. 2601 

Yr P. Ellis, Deputy Director, Planning and Environment, 
Co-ordinator-General's Department, P.O. Box 185, Brisbane, Q. 4001 

Dr J. Farrands, Secretary, Department of Science, Scarborough 
House, Phillip, A.C.T. 2601 

Dr E. Frankel, Department of Geology, University of Sydney, 
Sydney, N.S.W. 2006 

Mr R. Garrett, Queensland Fisheries Service, c/- Post Office, 
Bungalow, Cairns, Q. 4870 

Dr M. Gilmartin, Australian Institute of Marine Science, 
P.M.B. 3, M.S.O., Townsville, Q. 4810 

Dr. A. Gilmour, Assistant Director, Marine Pollution Studies 
Group, Ministry for Conservation, 605 Flinders Street, Melbourne 
Vie. 3000 

Dr G. Goeden, Queensland Fisheries Service, C/- Post Office, 
Bungalow, Cairns, Q.. 4870 

.--Dr.B. Goldman, Manager?--Liz-ard Island Research-Station, . 
P.O. Box 1474, Cairns, Q. 4870 

Hon. Ray Groom, 
Development, 

Minister for Environment, Housing and Community 
Parliament House, Canberra, A.C.T. 2600 

Mr R. Hardwick, School of Biological Sciences, James Cook 
University of North Queensland, Townsville, Q. 4811 

Mr G. Hawley, Great Barrier Reef Marine Park Authority, P.O. 
Box 1379, Townsville, Q. 4810 

Mr E. Hegerl, C/- Queensland Conservation Council Inc., 
"Wyalla" Sunset Road, Kenmore, Brisbane, Q. 4069 

Mr H. Higgs, Acting-Chairman, 
Authority, 

Great Barrier Reef Marine Park 
P.O. Box 791, Canberra City, A.C.T. 2601 

Dr B. Hill, Queensland Fisheries Service, P.O. Box 36, 
North Quay, Brisbane, Q. 4001 

Professor G.A. Horridge, Research School of Biological Sciences,b 
Australian National University, P.O. Box 4,, .(i< " 'J 

h 
Canberra, A.C.T. 2601 ) z' 

'/ .: 
‘I 



, !  II ’ .’ 
i ‘: ,I, 

( : i* 
‘, 

,/II ,:: 

;.,I ,’ 
‘I ,I 

; 
'(,,/, 1, 

II d.,Dr'P: Hutchings.; ."Australian Museum, P .o. !o" Ai , ' 8:. ,'? ;;l, <'.':,A .i lNr 
1. Sydney', N.S.W. ?OOl ,, :, ,,' I ,,' ,/' ', ,, ,.' ,I * ,, ,:, ,I :' ,, I :, ,o(: 

(" ',, 1' / 1 ", ; Mr':Jj.ti.,,: $zatit, :;79'.Lake &k&et, Cai!rns ,l. Q. '4870 ,, 'I :I (' ,','I '(I ,;;' 
/ 

,I' ,: ;/; 
, ,, .' < ,. .; ,I .(I ,. ::. ,, ,, 

A/Profess'or,'R. "Kenny, .James: C,ook'University of: North: Queensland, .;' 
Townsville,'Q.:4811 ,, .' 

'. .'1~ 1. :, 
, .' ,, , II. ', 8. , ,/ " ,' I. ,Mr, Gj Lui, Depar.tment of Aboriginal and Islanders 

',, 1, ,.;, 
Advancement, r ,, 

" :, ', #I ,' , .;, ,' George Street,i',Brisbane, 'Q.,'4Q?l '.I , 
', ,'. : 2 ;, .i ,!y 'I ,, I,, , ',, /./I, 

,,' !~ Dr H; Marsh,,' Department, 'of. Zoolo,gy,::'James Cook, Univers,it,y o!f:jell I, I'-,:; ', 

.' North; Queensland: Townsville, ',Q. 4811, ;,. II 
,.I ,j :,I ji', ,il, .I ,' / 

,I .', I ,\ 
,/'I, 

I' ,,' :Dr .P ., Mathe,r , Queensland Museum, Gr,egory Terrace, -Fortitude *a. q: .i' 
,;qali,ey., Brisban'~,,,Q.,‘4001.' * I ,, : ;, 

.I ./ ., 
I' 

, .' ': 
'. (4 'I 

, Dr' N. Milward;. 

( ; ; e;! ,,i 

James, Cook Universityof North Qu,eensland, 1 ,: II! ':':'/ ' 

: Towrisville, Q: 14811 " ,! 'g f.~, :I), ; 
, 

.! Profes.sor"B. Morton, 
;, 

I ,; *'/,,I,, _,.,,. 1:; :',' 
,.., (' ,. ,;, 

Australian Ins~titqtti. ,$f Marink,,$c'ieti'c6,;, , ',,: ',,' 
., P:.,M.B .,, 3,, M.S:.O:,, :Townsville; Q. 4810' ,,;' .' 'I : ; , '. I : ic; 

'. ' (I !.(I :I 
, 

Mr P. Ogilvy, Queensland Nation&Parks snd,Wildlife ,Service,.: : /I ,I' 
1 P.O. Box 190,; North Quay, Brisbane;Q.: 4001 

,., 
:. ",: , .,.: ~ i:;, 
/,,' ', ,, ! ') ,, 

.'Dr :B. Olafson, Australian Institute of~Marine Sciencej,‘, ,' ",// F : . . 
P,.M.mB . 3, .M,.S .,O. , Townsville, Q. ,481.O:: ' : 

,. ,, 
* ,,~ .!,,s".,lj ;; 

, : ,I \I,, '8. 
,I/ ,' 

,.'I Pro'fessor J'. Oliver, Department of Geography, Jame,s Cook' ;; ,; ! ':( 8): 
: ,University of North Queensland', 'Townsville, Q. 4811,,.', ! '. 

a '4, : 
., Mr A. Pentony., 'I James 'Cook Universiity' of 'North'fQueensland,,d, I, ',,c " ," ;I,,: ': ,', 

/ : 1. 
(. Toyvil~,e~ Q”. 4m ' 1 ' 

'I' ,; 

'. ', : 
',, 

,,,, :, :, : 2,. ,,: !/,, ,; ,~:, ';, 

I .I Professor'M.' Pitma'n, '\( " 
School of Biologic,al 'Sciences ,' Univer,sity, ,"' ; ', :;:I: 

j,, 'I " / of,.Sydney, Sydney,, ,,' .: ., 1, 
', 

N.S.W; X)06 '1 'I, , 
: ,,I /, ,I ',, ,' ,' I.; ,: ' J/ 11,; " 

'I ,, / 
; :Dr"'P L, Saenger ,', Australian Underwater Pederation ,'I P l,C 1;: Box 67 ,,, ,!.,:,a I, ,> 'sj 

5. ;, St: Lucildi ,Brisba,ne,', Q."'4067 1 'I (3 ;,, . '1 I" '/',I 
8 . . ', .; ;a, 

,' " 1i 
,I/ x '; 'Mr ,C :" Smalley )1~: Great, Barrier ,Reef ,'Mayine ,P!grk Author,i‘ty:, ': I ,: , ,,,, ),, ,I' 

P.0: Box 1.37'9, ',Tow&ville; Q.: 48'10 ",, 
i 

,' ,: : ,,: 1, !':,j 15; 
‘. ‘. 

, I  , I  
' /', ' /', 

: ," : ," ' Dr'D., Smith, Division of Fisheriesand O,ceanographyrl! Commonwealth ; : ,i ' Dr'D., Smith, Division of Fisheriesand O,ceanographyrl! Commonwealth ; : ,i ,i ,i 
Scientific and Industrial *Research Qrganisation,'.Cr,onulla!, ,;N'.S:.'W,:":;:::, Scientific and Industrial *Research Qrganisation,'.Cr,onulla!, ,;N'.S:.'W,:":;:::, I I ,., 'I ,., 'I 

o,f Abbrigina'l and Islanders ,'i .:' '1 "2' I', :, ' o,f Abbrigina'l and Islanders ,'i .:' '1 "2' I', :, ' "I I,.',' "I I,.',' 
Str‘eet, ,Brisbane, ',Q.' .4Op,(j I: : ', ', Str‘eet, ,Brisbane, ',Q.' .4Op,(j I: : ', ', 

,,,' ,,,' 1' ,, 1' ,, I' ,',' I' ,',' i i ,' ,' 
;: ,,,,; (I, ';!','::, ;: ,,,,; (I, ';!','::, 
:< :< f / ,' f / ,' 81 ,I, 81 ,I, ,.,/;m,, ! ,.,/;m,, ! ,, ,, 

,$ ,I ,$ ,I : : .I ' .I ' , , ,;, : ;.I: .I ,,' ,'I ,;, : ;.I: .I ,,' ,'I 
/' : /' : ' ' ,/,I ,' ,/,I ,' ,. ,. ,( I' ,( I' ,',,, ,',,, ', ', ' I ' I 1, '," 1, '," ' ' 2' 2' ;. ()) ;. ()) 

. I . I I I ,,I',, ,,I',, . . ,( . . ,( , ',,, , ',,, ,, ! 'I ,, ,, ! 'I ,, :, ., :, ., '$,I " ,, '$,I " ,, 
/,(1 ',,I 8 /,(1 ',,I 8 , ( , ( I,,' I,,' ', ', I :, I :, ,, 'i // , ,, 'i // , 

1 I.,,,. 1 I.,,,. ., ., ', ', ', ', 
",' I ",' I ,/I,' ', ,/I,' ', ', < ', < 'I ; 'I ; ,' ,' ,, ,, ,,. ,I.' ,,. ,I.' .' .' ., : ., : 4 4 I,; ", I,; ", ;1 ,I ;1 ,I /, ', /, ', 

: ,I : ,I ',I ,,, ',I ,,, 
,' ,' II '3 ', II '3 ', i. .I, i. .I, 1 1 :'I :'I ,: i ,: i 

,’ ,’ 
5’. , ,, 5’. , ,, I’ I’ ‘,I, I’ ‘,I, I’ 

‘(. ; ,,. ‘(. ; ,,. 
:, :, b ” b ” 

’ ,: ’ ,: “, “i “, “i ,.’ ,.’ 

,,’ :I ,, ,,’ :I ,, ,’ ,’ ‘, ‘, .,,’ , .,,’ , 

INlK (’ ,, ‘ !  INlK (’ ,, ‘ !  
,,’ ,,’ 
, , 

q  q  “ ‘1, /i ‘,, : : “ ‘1, /i ‘,, : : . ‘, //‘:’ . ‘, //‘:’ ’ ’ ‘, ‘, II I’!:., II I’!:., 

‘8 ‘8 ‘I, “( ‘I, “( ‘,, ‘,, 
:‘. ‘, :‘. ‘, :, :, 

;. ;. ‘I ‘I ,3 ’ ,3 ’ 

; !  “I,.,. ; !  “I,.,. 
y; ,, y; ,, ! ! I  ‘,s ! ! I  ‘,s 

: :,, ! I  : :,, ! I  
i i 

I I 8; 8; ,. ,. 
:,.‘,,(,;’ ,’ :,.‘,,(,;’ ,’ ,, ./ ,, ./ 

‘,,,‘I: . . ‘,,,‘I: . . 
,;’ ,;’ ‘1 ,, 1, /, ‘1 ,, 1, /, 

I), ~,I); ( :. I), ~,I); ( :. 
’ ’ ,I ,I 

1. 1. 1 1 ,” ,” 
(.I, :.;’ *_ I, ,/ (.I, :.;’ *_ I, ,/ 

; ; 
,;I ,;I 

:.I , :.I , Ii, 1’. Ii, 1’. . ! .  ‘; ,;,‘I “; ,,‘/ . ! .  ‘; ,;,‘I “; ,,‘/ 

’ ” ‘,/ , ’ ” ‘,/ , ; : ; : ,’ ,’ 
f,’ f,’ 

,i,, ,,I,‘, ,i,, ,,I,‘, 
‘, ‘, ” ” I : I : 

‘, I,’ I. ‘, I,’ I. : ‘, : : : ‘, : : (” ,: (” ,: I I’ I I’ :r :r IO, ,‘, IO, ,‘, : I, : I, )I,’ ,;;’ )I,’ ,;;’ 
,:I ,‘,‘j, ,:I ,‘,‘j, 

’ 1, ’ 1, 
i’ i’ ;, ‘, ;, ‘, i, ,’ I i, ,’ I ,‘, II,,,, )’ ,‘, II,,,, )’ 

,’ ,’ ; ; 
!  p, (( ’ ! , I ,  ,;, !  p, (( ’ ! , I ,  ,;, , I. ;,‘r , I. ;,‘r 

,, ‘. ,, ‘. 
0; ,I 0; ,I iI::, .,i.& :i ,,‘. ,< :I. ” ,( j  ‘, ‘I , ;‘a iI::, .,i.& :i ,,‘. ,< :I. ” ,( j  ‘, ‘I , ;‘a 

, 1 , 1 
: I : I : I ; i., I / ‘, ” ; ; : I ; i., I / ‘, ” ; ; 

’ ‘~, ‘(, ,,,’ ,, , 1 ‘, I ‘(, ), ; ‘: ’ ‘~, ‘(, ,,,’ ,, , 1 ‘, I ‘(, ), ; ‘: 

I,, I,, 

;“, ,, ,,;;:‘LI, ,,/i, ,; :‘, ,:;, ;“, ,, ,,;;:‘LI, ,,/i, ,; :‘, ,:;, 



viii 

Hr. S. Summerhays, Great Barrier Reef Marine Park Authority, 
P o BOX 1379, Townsville, Q. 4810 

_)I 
MS'. A. Wallace', 'Great 'Barrier Reef Marine ‘Park Authority, 
P.O. Box 1379, Townsville Q. 4810 

Mr. C. Watkins, c/- Fritz Quintemeyer, Townsville Skindiving 
Centre, 95 Ingham Road, Townsville, Q. 4810 

Mr. R. Williams, Great Barrier Reef Marine Park Authority, 
P 0 Box 1379, Townsville Q. 4810 

Mr. S. Woodley, Great Barrier Reef Marine Park Authority, 
P 0 Box 1379, Townsville Q. 4810 



THE"GREAT ~BARRIERREEF 
MARINE PARK AuTHORITY'WORKSHOP: 

20 APRiL i978 ', .' ,,, 

k 

.,, (,, ,. ', 
I I ,, 1 : 

,,,I'# '- 

l.,', .i 

:, 

" ' 
\h , ; 1s 

ADDRESS OF,tiLCOiVIE BY,PROFFSSOR K.J.C.BACX I' ') :L. -$', 
,f" " .a. ,, . 'VICE-CHANCELLOR, JAMES COOK UNIVERSITY.' ;:; :', ",':' 
/j$; )I : 'I 6' 1' ; 8 1,. ! ,I/ 
1 2,: /.( ', ' I 1.. ', 

'/ ', .I '_ I 
: 'I1 Mr.:Minis,ter, ,Ladies and Gentlemen, " 4 :. / 

'/ ,' II I' , ,' ,,, ,' ., 
: ,~Today.is ,atmost important occasion for James Cook University:',,, ',, I 

firstly, because it marks the openingof, this Workshop, &$i ',;! ,,,:!,I, 
,' secondly, because it was on the 20th of April'1970, that'; , I, :' : 

, Her Majesty, Queen Elizabeth II, gave, assent, in person, to: ,,,:,', ,"I ;,( ' 
: *I 

.' 'the, James Cook,University'of 'North Queensland Act,;,thereby ,:' :I:',' ,#', .I ,, 
establishing the University.,: 

1," ,. 

' ' 
,, I: '/ ,,) ,:/ ,~ 

, :. ,: f , 
/I 

The coincidence of the opening of',this Workshop with the : " (I ,,.I , ., II : ':/ 'I,' ;' i@, Univer,si,ty's eighth anniversary gives :me the opportunity to;, ,* ': ':(. 
:'*r I 
'8 ,iI j 
a, 

5 

review,the progress that we'haqe made and to point cut the, : , , 
I 

,-+ significance of marine scietice -in this progress. 
I ,, 

5 1 J . I,,: 
/ ,, 

! , . I' ,I III, / I , I I 
First I must go back to 19.64, when the, Univers,ity was"'the '1 ,: " 8,) ',' 
University College of Townsville. I make reference to the:' ,'I' 

report of the "Martin Committee"' or to give' the !full ti,tle,"' ' " ,, 

I,,',, I "The Report of the Committee'on the Future of Tertiary " 
I :, 
:I 

' 
,,,,: 

Education in Austra,lia" 
I, .' 'qd ,i, shall' quote a s&tence from th$ :/;'i'[ 

' *< section dealing with 'the ,Townsville development:., 1,' ,' 
' ', :, :';I', 

'( ,' ,:' 4 I : r' ( / ',,, .,, .,.I :I : * I " 'I_, il! ,( 
JI!.I '. 

',' 1, T$e,Comhittee'beZie~?es that the Townqvi,lle Univqrqity ! ,(' ;(I: .! I 
', College,' because bf 'its ldcation in the thp'ics hind' I,;: l,,j,;i, 

'1 I 
'I ,', 

'I 
" becaus'e of;its proyimity to: the Greirt Barrier l?eej;'yhAs", 

; ,' 

,' ,,;' 
'1 1 ' ,) L " 
/' ) '8 / un'ique opportun.ities to 'develop studieg .in. the specia.1, ','I ,:; 

b pro'!Zems of,, tropical'areas, 
I .' 

!, 

I& i ( 4 

for eiample, ; . . m'arI$ne' scie,nc&'l :, "I 
, ' '8,' 

:,, 'I,',, 

3 

" : : !,, I. ,' ,' 
vi) ': 

% :The general,,poli* guidelink set @own in the,Martin.Report' ',,:I :/ 111 I. 
'J> .I " were ':$ncluhed in the recq&hations* of"the Austr&an,, !:' ' 'i 1' " ,j 1," ' I, 1 

Un$v&rsi&es Comrnigsion~~ok :the ,196,7-69 and 1970-72 .%.&$.a : :,;(, ;,; ,' 
: and, locking, back, 

; 
X ,thi,+ (we &an say with som'e co&fidence;;,th'& ,') /, ., /,“ :' 

! ', ', : :', we have achieved,the objectives sdt dbF in those:&kdeiings. " 1i.y ;!I ,i' < 
I,' ', I' ,, ,, ,yy (I ', : 1, : 

I I ', 1'8 ,' '4 ./ I ,,:I, 
_i :, ,' '., .' 

', :!I' 'I) ,:i 1,) 11'1 
! " .' ,,I' I, ,, ,I' 

, ( :' 
': iI : /, ,.' ',I1 ,,~/ ;', / , ,,' I ,I, '8, ,,m 

, I ,': .: ,r 
,,, '. II 

:,, !I: ,; 1;. ;,' ; II .' ,, II 
I ,' ,., a:< ' ,, ,( I> ,' ,' ', I ,(;; 

,I : ,' '1, : ,.. ,, :' ,: : (, ,.I , ,,': : ' : , 'I, /, , II,,l:b 
,, '! ' ,! ':' ,,,.,,,,, ', #I' 1 ', 'I I , ~ 1 ,,1 t, ,, (1: ; , I:, :, , ~ ; I ,i 1, 
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Cur prime objective has been to make James Cook University a 

centre of teaching and research in a wide range of tropically 

oriented disciplines. We can, to some extent, measure our 
success in terms of the increasing activity in hosting and 

organising workshops and seminars in those disciplines. Today's 
Workshop is a most significant addition. We have just completed 

a Seminar on Natural Disaster and Community Welfare held first 

in Townsville, then in Mackay and next month it will be 

repeated in Cairns. Later this year we will sponsor a Seminar 
on Cyclones and Storm Surges and next year, in conjunction with 

the Australian Development Assistance Bureau, we will hold an 

International Seminar on Tropical Animal Production. Thus 
James Cook University can rightfully claim to be a centre of 

research and teaching in Tropical Science and Technology. 

In the field of Marine Science this was the first University 

to establish a Chair and Department of Marine Biology. We 

were intimately involved in the planning and establishment of 

-.-.the Australian Institute of Marine Science, a development of 

which as a nation we can be justly proud. I pay tribute to the 
Foundation Director of the Institute, Dr.Malvern "Red" 

Gilmartin for guiding the Institute through the difficult 

formative years. The completion of the excellent laboratory 
facilities and the near completion of the Institute's 24 metre 

Research Vessel must be a source of great satisfaction to him. 

I am sure you will be most impressed with what you see at 

Cape Ferguson when you visit the Institute's laboratory 

complex on Saturday morning. 

There is.no doubt that the funding of Marine Science in 

Australia has,until quite recently, been sadly neglected. 

It is only in the last decade that major advances have been 

made and I cite as examples the increased emphasis given by 0 
: 

universities, the establishment of AIMS and the establishment 
Of the Great Barrier Reef Marine Park Authority with its 

headquarters here in Townsville. It must not be forgotten 
however that there has been, for many years, a dedicated group 

of concerned marine scientists which.has campaigned tirelessly 

for an expansion of effort and funding for marine science 

research. 
- -~~~~_ -i-~~_ c ~_~ _~~. ~~ __~ ~= iii~_ ~ ~;~~~_ --==---~-~-~ ~~~2~_i~~~~-,~;~_~ _ --'--- =~~~~~- 

-- 



',,I, refe'r of course, to the' Great ,Barr:ier Re<ef Committee: andmany ",:' : 

: of'the workshop p'artic'ipants he& today',&e members,of,'that' 1' I "i' / ', '_ 
Committee either'personally or' by institutibnal membership;' :,':', /( ' ',,I ,: t'. 

,:. These, members will,know:only too weil of the ,struggles :and ,: ,',' 
,,. ', ,(I 

achievements of ,the Committee and'1 have no 'doubt that the! Gecent ('1' 

progress 1,have ,outlined isdue in, no small measure'to its , ,. ,' ' ,:: i' 

dedicated work. */ ,.,(, I ,' 
'I I' ,‘ 1 /I 1:' 

1 One qf the Committee"~ major achievements was the'estab&.shment: ,' I:1 : 
I' : ,, 

,1 of'the Heron Island:Research'Station'.' It was for many,lyears-'the 

.only research station on or adjacent to the Harrier -Reef.,;..It;is 
,'I 

'. ; 
only re,cently tha,t other stations have app,eared 2 the, University, :j ,,' 8. 
of ,Sydney's at one Tree Island and, in the far ; northern ,regionl, ",,; " / / ;:, ,::' 
the 'Australian Museum's Lizard Island ,Station.' .'It is with ,:, : '1 .I.,. I , 
pride and pleasure that I can now announce,that James,C,ook 1.1 

,' 

I' 
University is in a position to make its contribution to the;', ,,",' 

', ,development 'of off-shore rese&ch, stations: Negotiat,io,ns,,ha:ve '. : 
been successjfully concluded for the'acquisition of a'Specia1 ", I. 

.' 
Crpheus' Island wh,, =-e the James Cook ,: .' ,Lease'at ,Pioneer Bay, 

University Marine Research Station will be established.: ;; ;(; :I:," 
#"', 

This Station will provide staff.and students with; easy access ,o ,i 

to anisland with remarkably rich, fringing reefs andiin close I' I'!' I 
proximity to the mainBarrier Reefs. 

:,,I 8, ,; 
!It is ideally lqcated to, '11 ;, .' ,,'I, ', ', ," 

complement the othe,r rese'arch stations being ,at themid-point : 1 I','., 

between Lizard Island to the north 'and Heron Is'land.t,oothe #'iI .' j:'. " ';,'I: ,' ., 
sold-l. The new station #will increase'istill further the I/ ',' 'i(l"'j 

capacity of James Cook Unive'rsity to give special emphasi's to,, ';,:,'i, ./ 
the. teaching and,:re&arch 'of mdkine' science. 

1,, : ' 
More importantly :I 

, '1 
1 it',will provide an additional facility to m4ine scienti.st,s ;I :,,.I, ,i ,:I 

/. II 

generally ,and I see its role as ,being comp'lementary to,! 'land ', 

,, 

'?i?'I',' 
:,,, ' 

supportive of, the existing BarrierReef research station9.i.“ .,,I ,I I,# 
" ,, ,I ! ,' :, ,I,( '1, 

" Mr.' Minister, this Workshop is .the first of a series 'to be " ,I j; : ', 

sponsored by' the, Great ,B&rrier,~,Reef Marine Park Authority, ': 11" :' ,"li"" ',I I 
and wig11 be 'a reference point 'for those'lseeking info,rmatio,n 1, :I ,,I~ zb; ':', ' 
&o&or. conducting r&ea+h into problems of conservation. j' I: : 'I' ", ,' , ,' I I I': n' 
and ,inanag&&nt of the GreatHarrier Reef', matters,whichhave'~ r,, ,: , :c 1 ? 1, ;:I 

'I,' abe'com,e ;,so"much mor,e urgent 'with the &nouncemeht of the ,propdsed ;'N : IS 
I200 inil,e zone. ,' " I' * ; I 'I 1 ,' ',(,,,I ,!'I <,(I ', 1, I/, 

1, /I .,' ,;:' .I ,,,, ,, '1 , , ,. ,i 
<'I ,: : ,' ,, ,!I:: j I/i,,: ) 'I', 



4 I 

. . . . . . 

_.-_- -.. -...... 

I commend the Authority for its initiative and, in welcoming 

the participants, and especially in welcoming you, Mr. Minister, 

I express to you all the hope that this Workshop will prove 

to be a stimulating, rewarding and thought-provoking experience. 
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,' I . OPENING'SPBECH: BY THE HON.. RAY 'GROOM, ,, ; " : ;:I : 
.', ,' , , '. ' " ,. ,' 81 y ,.I, ,I, /,I 

#, 
,>,/' , 
t 

: MINI&R FOR '. ,'I' ; " .,' 1' ,:' I!' ;,: 
4, ', .' (, ;, ', 
1. ,,; 
&I ', ,', ,,!. 1, 

,. . 

I ,DEPARmNT 'OF'. ENVIRONMENT,' HOUSING & ',' ,,. :! : 2, II : ; ; 

$t. ', '/ ': 1 COMMUNITYDE+ELOPMENT',- "' ,I ( :,j ;, : / 1, '. 
,/, I ,, ,c ,,! I' 

', .I ' me M'fif&'t&, H'fi. ay 'Gyo'om : Professor Back, Dr Baker,,! I. '; 
II, ,/' ,'I, ; Mr Mayor, Members" of' the'Authority and 'Consu,ltative, Corhmitteq; 

I'd like ,to add my own welcome on ,: 
; 

" 
.: ,ladies and gentleman.' Il! ,l.,: 

~~~behalf',of the Commonwealth and to say'how much'we'appreciate:,' 'I,, 1 
: your 'attendance'at this Workshop today. 

,,' ,, .' " I , : I. ', : : ,, : ,. ', 
"One of the Authority's first 'decision's,.was to 'dec'ide,that; 
its .headq&rters should be-here;in Townsville.. I, think I 

"i ,,:I(. 
,s, 

" 
',,' 1' today's,'&athering indicates the wisdom of ,3that initial ",y : i 1; ' : 
: decision because, of the participarits here' at the workshop,., 8' 
(, ,II'/ ,#I ( 

1 *'II", over 'a third are scientists',living in Townsville: and ,I*m , 
; told.about 'half,are based in.North'Queensland. 'I/: :: ", :l' 

< ,. /, : ; . ', ', 
'&is is my first 'chance since becoming's Minister to, come .:I, 

y$ .' to, ,Townsville; though I,!must say I've been here three or ',, 
four' times previously Mr Mayor, and have.enjoyed myself very ;, : 
much. Later today, 'we're going onto Cairns to visit Green: x', ,! 
Is'land'before visiting Lizard ,Islatid to,see,the Research :',; ;, 
lStation there. I must say I'mvery pleased this programme. ; 1, + 
has'been arranged for this time of the year, its ,bec.oming 
rather cool ,down in Tasmania ,at theemoment. 

I; ;, ' #ii' 
" 'I ,, I ( 'I ,, ':,, ,I,;: 

.’ 
aI 

Green Island is perhaps the,,mos,t popular,tourist attract,ion ,' 

: ,, (:/' on the-entire Reef. It serves to remind us of how 'impor,tant,: J ,I,* ," 
it is that,, Australian and 'overseas ,vis,itors can sde',such,beautitl 1 I15 

'II 'ful,' uniqueand. characteristic places ,like Green ,Island.,, :. '81 ", ,, 
The Authqrity, asyou know; is concerned 'to make such' visits ).' " ,', ,:: '8 ', 

"brief ,as they'.often,'are,: as rich' and ,as: rewarding ,%as possible,. : 'II:,,,: II~ 
',I The impact of something like .lgO~,OOO .visitors ,a?year 'oni a 1 ij ;, ' ';:'f;', 

I 
small cay'andreef like Green Island'presents many serious I:, 1; 

and so tourism in the northern se,ctor 
'80 I8 

,.,,I ,I. ', : * ,, : / I / management tiroblems, I,',;,: :I' .: 
., " ,of. the IReef is",one,.,of the matters that I understand yoy'll ,I 

", ,I 'I I, be looking at very. carefclly during this workshop:'. 
,' ,:.. 

,I ,, I 
,' I", " ,I ,:,, ,,,:)!I 

.' I. ',' ,' 

1 The'workshop represents a significant step in 'the Gkeat 'Barrie? :;% I,,/,'[ 
' Reef Marine P,ark Author'ity's progress towards'p*lanning,'for c/1, ,I"',:' ;I, 

the conservation ,of the,Great Barrier Reefrand indica'tes;one.'. ', :, ',(,, 
of ,the 'ways 'in 'which'this challenging .task is being #tackled..,: : 48 : ,', #;I 

,, 
1 , '. 

,,I, :"' : ,,',, j 
.,/ 8, ::I 

1' ',I ( 1 ,, s .;' ,, f 1 (,I,' II ', ,',,/ :; ) ,, ,' I II ,;, (1: ), ,: I,, ',, <a, 
,, I. II', ,,I ( I,,' ; .I 

I' 1 '. ,I , ' ,' I 
/ !,.I, ' ,' 

',. 4, , ,,I;;; 
d ,, ,,>' ,(N : I i ., :' ,' ', : ',. 

8' /I' ,. : I I / : 
I '( ,,, ' '7 ,, /a ,.i ,' ; ,I ', ' 

1, ,/ I. : 'S', , I : ,, 11 ,:,, 
r, ," ; ,, II "'. ,. ( iIP. ', * ', 

il' !' ,,I,! ,; ' j ',: 'I .,,: ". 
I, ,t ' 1' 11, ,' 
/ Z,' ,! ,I ,: ; ' , . , I",' : .' s (f,,.' ,!, :. :,,,; .' 'I / ,/ ,( " ,I' ,, ,' I' 81, '. , I' ,, 
', / 

:"<, , $1 /, 
I .< 

,', m,, ,I ,' :, i', 1 ., 1 ,' (8' ,, ; 
"I, 1' ', ,/ .,,, ', ,,, ,' I/, I, I#, 



moments to give you an idea of how 
the overall work programme of the 
briefly review some of the activities 

I'd like to take a.few 
the workshop fits into 
Authority, and to very 
of the Authority in the past year and a haLf. Of course a 
great deal of work does lie ahead of us before the complexities 
of the Reef system can be fully understood and the effects of 
human use of the Reef area identified and monitored. 

6 

Authority staff have been developing techniques in association 
with other scientists which will permit reefs to be described 
as rich, varied and beautiful; or damaged, under pressure 
and in need'of protection. Detailed survey and mapping pro- 
grammes are already in progre,ss. A broad programme of socio- 
economic studies will also gather information about such 
things as recreation, tourism, the fZshing industry and the 
associated infra-structure in coastal centres. The results 
of all the studies carried out by the Authority will form 
the basis of a number of reports recommending the declaration 
of parts of the Marine Park. The first report dealing with 
the Capricorn and the Bunker Group of reefs has already b.een 
prepared and it's anticipated that this area before too long 
might be declared as the Capricornia section of the Marine Park. 

The declaration of course is only one step along the road to 
rational reef management. After declaration the Authority 

_---. -will prepare zon-ing--and---management plans; this-wi-1%--in-elude 
discussion of alternative approaches with the local people 
who know and use the reefs, scientists working in the area, 
conservationists and others living in various parts of 
Australia who are concerned for the proper management of the 
Reef. The Authority will not only call for formal submissions, 
but will also be involved in a quite extensive informal public 
participation programme. Information will be available in the 
main coastal centres of Queensland and in all State capitals, 
and that's seen as a most important part of the informal 
public participation progranrme. A mobile planning office and 

' information centre will take the plans to the people of 
Rockhampton, Gladstone and Bundaberg and will ensure that 
they have adequate opportunities to express their particular 
views. 

A draft zoning plan which will take account of all submissions 
and comments will then be prepared. This plan will be. 
exhibited for a further period of public evaluation and 
again further submissions will be sought. 
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Publid participation and cotoperative planning.have :bec!ome * 'I_ ',;, :.) 
/. I"'/j f 

7 
1 .' ,rather fashionable terms 1in recent years, but 1,think it.isiz ,/; i,.,: 'I',, 
j fair, to sayithat both are probably s,till more honoured,'in. ,1, .,: ' + 

ii,: the breach than in'the observance., Steps are.being taken, ),I,, .. 
Q ; + 'in this 'case'to ensure that this'will not be true of'lthe ,approach' ;Y 

.taken by' the Authority: The Authority &ill' combine r'igor.ous' ,*; 'I' 
scientific ,appraisal of the reefs and of the many uses of *, ,: 1' i 

:' the area, thorough ,discussion with ,,State Government bodie&; ,' ',.':;> ',',' 
.c' ,,and free and open public debate. This should ,lead to general..' ': fjl, 
,, ' agreement ,about the bestways of. managing,the Ree'f so that ', : ', ,,: 1 : 

it,,is protected, and continues..to' serve the.,needs of"not : ",jl 
.I '* only present generations, but also future generations. ' ",' : * : '+, (I',.( 

0 ', ,, 

The gathering of data is the 'first step in this proces:s,and ml ",:,i, 
'8 y 

underpins'all later activities. j,That', of cours'e,,'is what this' 
.' ,particular workshop is concerned with'. The northern sebtor ,. ,' ,;' ,, i , of the Gr'eat,Barrier Reef is one of the great,wilderness 'I , :' .‘j:; 

" 
areas of this ,country, wild, remote and rar'ely. visite,d levqn, 
by scientists. It 'is r,adically d,i.fferent from the CaprdL;ornia '1 :;':l!,. 

" area, tihich i,s in comparison, very#much used, accessible;,and;', !' '9, ;I 
tihich has already been intensively,studied. Early declaration ', ,,, ,(::' 
and protection of.the northern reefs will keep.our',options ,,, :: , 

6, ' :, 
; ,- 

openf'or the future, so that,'environmental quality should not ., ;' 
be gradually eroded or' compromised. Research .in' other,'areas' ';":' ., 
will indicate what levels o,f use are compatible with long : I:,/ 5' 
term conservation.; future increases in use will then be able l;l, ;'! :,,, 

" ,to proceed rationally. Planning' for ,the care.of the Great I,/:::. 
Barrier 'Reef must not become a'rearguard action, attempting ', ': :; 

; to! keep up with events,.but rather' a thorough systematic.' , ;' ' ,: I, ',., 
process of'investigationand consultation leading to timely, 1, ,!: !,, 

,, decisions which, will be supported by the tot,al community.' , " ,,,, .' " ,, 
: 

;'I would hope that during the next financial 'year the Authority'.s' ,"i.s,:'!Li 
staff numbers will 'increase to meet thos'e.8'dem&dsm and, lessen '., ..I' ', /t.'i,,' 

" 'theburden upon those involved. The he&y ,demand&,:placed on : ,,i, ;:, ', 
such's small group of"peop,le will intensify as successive.. 1, 5,:. :l,,": 
areas of,the Reef come'under examination and investiga,tion., I, : j:( :s 

I Until recently; 'the Acting Chairman of the'Authority:wlas ,, ,, l;::I,i 
, Dr Don McMichael, who many of you would know,, ,hasa,had a ylong; ', 1),3,b;,,, 

association with the Great Barrier ,Ree,f. Dr McMichael-was ', 111 I, : 
recently appointed'the Secretary of the Department of Home Affairs ,' 
and his'.plac,e on the Authority has been #taken on an acting,: :'Ii , ,, 1: 

I' basis by'Mr Horry Higgs, who many of you would,knowY(Mr Higgs 11, ' 
I, , is .the.Acting Director of Environment in my Department at j ;,,:: ';s ,! 

the,present t,ime.) As the .planning p,rocess gath,ers' momentum, ';I: ,I:, 
the job obviously,will require the attention of a full time I,,':, I' ,' 

& 

.X&airman., and I again would expect to,make, an appointment :,: " "I ! (,,f 
:i/ ! \ of a fu,ll time Chairman at some‘stage later in the year. ,~l ,,:I 

,: II : 
Id ;'. I, .: ,' I, 

I", I I ,I. ; I, ,,/I I 
I 8, ,:,. I ,1,:, ,' I' 1, / I ,, I* /,' : ,, :,('I 



8 -1 As well as establishing close relationships with the Australian 
Institute of Marine Science and the James Cook University, 
the Authority has been co-operating with the Queensland 
Fisheries Service, Queensland National Parks and Wildlife 
Service and with a number of other Queensland Government 
agencies. For instance, a recent survey of the Fisheries 
Service has established the extent of the Crown of Thorns 
starfish in the Swain Reefs area. 

From the point of view of my Government, we see this as a 
joint enterprise with the Queensland Government and with the 
agencies of that Government. Later this year the Authority 
and the Queensland Department of Tourist Services hope to 
hold a joint workshop on touri.sm in the region. I regard 
these co-operative activities as an essential contribution 
to the proper management of the Great Barrier Reef Region. 

I am delighted to welcome to this workshop so many scientists; 
officers from other Departments, both State Departments and 
Federal Departments; representatives of the Torres Strait 
pilots; representatives of the Aboriginal communities in 
the area and some of the boat owners who make other people's 
expeditions to the northern part of the Reef possible. I 
trust that everyone involved has a pleasant time and a most 
rewarding experience. With those words I have much pleasure 
in officially opening this-workshop.---_.---. _ .__. ~~. -.- 

h’ 

-- 4 k, 
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DR. ;J.T. :BAKER - MEMBER, 'GREAT BARRIER 'REEF MARI% P&$'AUTHCRI,TY.,, : : 
,I , ' I' i 'Currently'the GreatBarrier Reef,Marine,Park Authority ]is" j' ,I', 

,. 1.' 

examining, two' well known and.'extensively use&areas of' the; ,"', j:, ): 1:' 
Great, Barrier Reef with access from Gladstone and Cairns ',,' .! 1 :I '; 
'respectively. 'These ,areas have priority for'inclusion in t$e ,I ', ' I 
,Great Bar,rier Reef Marine Park. However, it was. considered: : I# \', 
that the,,'relat,ively little-used reefs east of Cape 'York .,I ,L I 
Peninsula, north of Lizard Island,, also warranted attention. ' i 1 iI 

I. 

This Workshoplwas arranged to identify and consolidate' the ,' ': .I ,' 
apparently meagre and scattered knowledge of,these ,,reefs, and: I,: .': 
to establish the action required'to <fill the perceived 'gaps.. ,I, I': i "I" a'.; 

'To ensure that these "wilderness, areas" are retained, some' I' ,: (' ','A 1: 
of 'the,.northe,rn reefs may'have to be considered in the,Marine,, "?" 
Park; &n view of the increasing use,and 'exploitation of, ' '1 "L 
r'esources throughout the,Great Barrier,Reef'Region. ', ,, " 'I ."' . . : 1 / " 

Participants involved in the,Workshop represented the,;:',"' ' ' "1 
1. .' 

interests of'aborigines Torres, St?ait Is,l&nders, .fishermen,, II 1' ',: $1 I 
tourists, miners, armed"services scientists, Federal.and: ,' I' :',I 
State Government Departments an&:others; The Workshop sought' ,I' " . 
first to identify the level of knowledge and',utilization,of ." '. :/I """l'; 
the physical'and biological resources'of, this region which is ' '.1'11) 
'believed to be the, area least affected by human, exploitation ' "': 
of' the entire/Great Barrier Reef. Su@sequetitly: t'he Work&p ,! i',~.~ 'j:' " ' 

sought to identify ,priorities for research which would aid..the .I' ",",' 
'Authority in developing a sound'management plan for the region;,':; : ,.: _I 

9 
.The objectives, of the Authority were also kept in niind to' 11, "%':':, 

'provide the framework for discussion: 11, '1 II (". ,'. ,' ,, " :I ,I , :. , ,I I 
(1) "The conservation :of the Great 'Barrier Reef., '. 1 : ,.;,!,.I~' 

,( 

., (I, , '(2) - Vhe regulation of the use of:the Marine Park,,so 'as to ,, i !:,I"' 
I'. protect the Great Barrier <'Reef ,while 'allowing the' ', ,,i,: ',, ,: i!i,i, ,,I. ! 
,, ' reasonable use of the Great Barrier Reef Region: (li ;, ., ,, .,I I' ,' /I I(, ,I, / 

: (3)' 'Vie,regulation of'activities that exploit the,'resd&es ! '*I.! 
,, ., ' 

of the Great Barrier Reef Region so as to minimis'e ,the ":i:,,"' :I:', 
.' effects of those activities on the,jGreat BarrierRee,f:::. 8:~ 'yL:? 1' : 

'; 
(q 

,,' ,," 
"The reservation of some areas of the Great.'Barrier'~eef~' .' ' 

/ ' 
,. .for :its apprec,iation&nd enjoyment by, the'public,..:. " ! 6 ' ;i,,,. ,I 

"The preservation of some. areas of the G+at.Barrier Reef ,,1:"':*' ~ 
,', (' 

, 'in their natural state,undisturbed by man ~exceptfor '(I: 'I': l< 
:the,purpose of scientific research.", ~(1 

:Inthe far 
pattern of 
many of the I. I 

'i ':, beendescribed,' an;d 
and,'river sy'stems 

' (8," ', I,., , 
1 "Queensland National Parks, onthe. adjacent Cape'York, Penin'sul'g:, ,,,I , ,'provide .s,afeguards against extensive human 'modificatioli,~pfl,,tde,~ ':*,lil I Ui:lj',' ,: / ,! ; : I' 8; ,'. I ;' ,,' li ./ 

/, ; ' I I/ ,. I/, : , / ,/ ', ,, (I :" I v,, 'r, ,' ;i ,I< II ,, / /, < (8 ,' ",., ,/,a ;I: : 'I I :,' : i' : " 1/ 
I:,' ,( .j, #I,'< < ',I, 

,, ,I I' ..' , I' / I. ," " / 1 , II ,, [" < (. / ,, : .,j' I.,,' ,', ,. I,' ', , ' '1, / 
: I,', I I ', ,,I' 4 ,I I'/, I ',,, ,. ;I ; ,,: ;' ;' ,:! :.' ' 1.1 , ," '.,I" ! 'I /Ii /I/ ; .,!"I (: ; ; ; ;' I ,j,, I' : " (I ,:,:. ,,I ,, ,. ,) ;.I; 1 ,I I ', 'I " 'I": I:" ,'<,I '/,I',, ,I,', , 1' 



coastal areas in this region and the distance from major cities 
was seen as a deterrent to heavy tourist involvement with the 
current methods of sea transport readily available in Australia. 
Any future introduction of hovercrafts. could. expose the area to 
mtich heavier tourist pressure. 

Information presented on current utilization indicated that 
at this time the area is not under pressure from mining interests 
except for a small region at the far northern boundary, and that 
the Defense Department maintains predominately routine surveillance 
activities over this vast and isolated area. Discussions were held 
on the uses of lasers and of satellites to assist in mapping the 
region. 

Many of the coastal areas and islands were identified as 
being of importance to aboriginal anthropology, but current use 
of the reef by aborigines was indicated as being slight. 

Scientific studies on the reef and its communities have been 
hampered by the very isolation of the area, and the relatively 
frequent exposure of the reefs to rough seas and strong south 
east winds. Little information is available on natural reef 
populations of most species, including fish, mammals, turtles, 
and crustaceans. Studies on marine macro and micro-algae, reef- 
and sand-dwelling organisms and marine bacteria have barely been 
initiated, if at all. 

Despite these facts, there has recently been a significant 
move to study the region closely, through studies by staff of 
Queensland Fisheries, A.I.M.S., James Cook University of North 

--- -Queensland as -we-l-l---as--sc%entists from other Aus-tralian Universities 
using the Lizard Island Research Station. 

The Authority is particularly grateful that the Australian 
Institute of Marine Science Council arranged to hold its Council 
meeting in Townsville in this period, so that their Members could 
share in the discussions. The Authority was also grateful for 
the presence and contribution of the Secretary of the Department 
of.Science. 

The Workshop achieved several aims, Sessions I to IV 
assessed and consolidated information about the area, and discussions 
followed the presentation of papers, Participants met in five 
discussion groups to identify gaps in knowledge of the area and 
establish a priority programme for research (Session V). Criteria 
and categories for zoning and their regulation (Session VI) were 
then disucssed and the groups subsequently re-assembled to present 
their opinions. During Session VII, a plenary discussion, guide- 
lines were formulated to assist the Authority in its declaration 
and the zoning of northern reefs as part of the Marine Park. 

Australia's inexperience in management of Marine Parks was 
highlighted. Specifically, a paper on Park Management Principles 
attracted attention to the differing challenges of management of 
marine versus terrestrial parks. 

-The Authority wishes to thank the contributors for fulfilling 
the aims of the Workshop. The papers and discussions enhanced both 
our awareness and knowledge of the relatively isolated northern 
area of the Great Barrier Reef. 
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REEFS OF THE GREAT BARRIER REEF NORTH OF LIZARD ISLAND 

G.R. Orme 

ABSTRACT 

The diversity of reef types, their distribution, form 
and orientation, reflects the influence of growth, oceano- 
graphic, eustatic, sedimentation, and foundation factors. 
The shelf-edge "ribbon reef" is characteristic of this region, 
platform and patch reefs are numerous, and fringing reefs 
occur in the near shore zone and are associated with the con- 
tinental (high) islands. 

There are contrasts in the physiographic characteris- 
tics of the platform reefs due to marked variations in the 
nature and distribution of reef top accumulations which have 
been strongly influenced, and stabilized, in part by dia- $ip 
genetic processes. ..- /$ 

Investigations initiated during the Royal Society and c "t 
Universities of Queensland Expedition (1973) have demon- 
strated the thin and uneven nature of the Holocene reefal 
veneer, and have indicated the significance of inherited 
(pre-Holocene) features on Holocene reefs, sediment distrib- 
ution patterns, and bathymetry of this part of the Great 
Barrier Reef Province. 

INTRODUCTION 

The Great Barrier Reef north of Lizard Island, lying 

entirely within the Northern Region defined by Maxwell (1968), 

is relatively shallow (usually less than 30m), has a distinct- 

ive pattern of reef distribution, and, for the most part, , 

occupies the narrowest section of the Queensland shelf. In 

this area, shelf width varies from 33 km in the south to 
28 km at its narrowest,opposite Cape Melville, and reaches 

160 km off Cape York. Due to fault control and the upward 
growth of shelf-edge reefs, the continental shelf ends 
abruptly and the continental slope descends steeply to the 

Coral Sea Basin and the Queensland Trough. Conspicuous con- 
tinental islands (High Islands) occur in the Howick Group, 



: 
I, 

1 ,t /. ,, ” ., 
c : ‘, , !  

I 
.: ,I, 

the: 'F'linders 'Group, ,. I' and in, the Torres: Strait? ~The,Murray, ; 11 I 
" " " i ! I, 

Dowar and Wyer ,Islets); Bramble~Cay,~ and parnl'ey,': ':' 
,' ,; ', Islands (Mer, 

: Island. are also,continentgl islands:,composed of: andesitic la&s 'I":',, 
1' ., ,' v 

and a&beds. ,' : I '. 
,;: 

q',' ,', ,,' 
'I :, 

'4," ,, '! 
'. '. / ,.' 

There.is a lack of detailed information,concerning thet II' ' ',', 
'/ 

" j 
reefs, or ,the~ nature and evolution of the‘she,lf in' this,rnorthl : :! ',, 

, .' I j,,;, ( 
ern pa,rt of,,,the Great Barrier Reef Province.' 'Interpretations, ( ;,I 

jr / ,,, , ': .' :,; 
'of its.:structure, geological history, and geomorphology are.< 

i4 I 
I' ,!. ,'I ,,, 

' ,q based largely on surficial 'features, on ,the implicationsof ..,,' .) I!,.., ,,I 
:, 

,.' 

the geology of the adjacent mainland, on,'geophys8ica!',data: , u ,,I'/,, 
,I 8, 

:A' I 

(aeromagnetic'and gravity surveys)', 
/' .' 

on inform&ion,provided by' 'I'., ,: , .'/ /.I, 
the inchor Cay bore hole,, ,and, by'I,inference, on,data: from bore ,: ,j. 1/:,,~1 j 

'1. ;.' ,/ $1 
.I , I . . 'holes drilled. in the Central and Southern Regions,. "Many .areas,: I ,,::,I 

,:".< 
'. 

I: '.I ,/ 
away from the sinner shippin,g ,channel have no,t. b,een:' surveyed:, ! ., ,!'l ,': :' 

81 
,., <' /I. , : : 

,consequently no bathymetr'ic information is available for: large', ,,,, , 
" I 

(' / 
tracts of the outer-shelf on published marine charts;" ,' ,I, ;'., /I ,I> 

, 
,: : 

, ,' II' 
In recent years investigations, of !reef complexes in' ,,,' t , : 

other parts of 'the world have res,ulted ina growing; awareness :;I,, 
, 

I 

';of the,effects of eustatic sea'level changes.,~and of the 
,'I 

,' 
influence'of'antecedent (pre,-Holocene) surfaces on the form ') I8 I,;',,:, 

: ') !, 
,I', , 

and distrib,ution of :Holocene coral,reefs, see e:,g. M;acNeil; 
:I 

,, I '!I I,, 
,, ,> ,, I (1954), ‘Hoffmeister and Ladd, (1944)#, Purdy (19,7ha) , ,and'i,i,t has I:' /'i,;.' 

,' ,I 
been 'shown that Holocene 'sediment' distribution patterns,~owe :',,I :,' ;;" 

,much to the influence of ,relict features‘ (Purdy, ,'1974b). 'ibn ,' ; ;,,:,:,b 
.( : ', 

'/' ! ' 
/ 1 

' the Queensland shelf; recognition' of bathymetric,, features, that ': l;;,';", 1;'1) 
II, ,' ! 1 

II ,' 
have,been accredited significance in terms of Quaternary ,:!; :i,j ;,; jj 

,:,':I. ,I 
S.,' ;',, 

,eustatic :sea,level changes (e.g. Thorn and Chappel 1975': 
,, I : ', ', 

I, ', ' 'Max- ;, 1 (!I : ,, 
lI: - "' : 

,,:.well 1973), and 'the detection of ' solution' unconformities,'! ,in,' 1 ,(:' 1 ':,!, 
,, 

I', Great Barrier!aReef,'Bores (e.'g, Davies '1974) stimulated spec- 1 'i ::5','8 

,ulation ,re'garding the thickness of' Holocene coral reefs, and: !!, ,,$y' 
: , 

8 
the 'nature and, .extent of pre-Holocene'. antecedentjsur,fades.,, ;: I:, 

: 
, " 

" Theref,oore a pr,i.ncip&l objective of the 'Royal Society ':(London)' ' :t',,;,, 
I ,I, I', 

,,) ,I 
'and Universi:ties of Queensland,Ex,pedition (1973) wasto seek ' ',I, :I;, 0, ,. , : I .' (I /s I, 'aevide:nce, of antecedent,'surfaces, and to determine 'the th'ick-;;, ' "1' I' ! I, ", :. ,I, 
ness 'of 'Ho.loc:enel:'reef growth through' drilling,jand tthe i,appli,c-,:' i : i!,-':, I,' ., , 
ation of h,igh::resolution seismic me,thods. 1, ' , 8' ;1,, 'II, , i,: ,., 

1, 
/h" 

,' 1 ,'I 
:( ,, '. ', ,/ II' ',, j. 

,',,, (,',, 'I / m,, > ,I '/ ,,: .* : /I ,I, ,, I (2 ,,, I, .* 
5 j I ,:I,' : 

I ,I Ai' ;I',,; ( ,' ", ), ,: 'I ,:: ,,, " , '!I ,,I, I,:,, ', ; I. ,; /' I, ,: 
!m. '., I, /. ,,, ,' ;' ,;{,'I, '.,I 1 " ,. / " ‘,, ‘, I, j: 1 ‘,’ , I. : ,! ,I ;, 
‘1 ,(, . 0 ; ,’ / j’, 

.’ 1 1:; I ,. .’ 
,;: : 1(, , s;’ ; :,’ : :’ , ! :, ( /;, / ‘) ,, I’ I : t’- ,,;I,. ,’ ‘, I,” ,m, > ,<I, : / 
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Initial results were presented at a discussion meeting 

of the Royal Society in London in January 1976, and papers 

based on these are now in press (see appendix). Confirmation 
of the antecedent surface hypothesis was achieved by demon- 

strating the existence of a prominent sub-bottom reflector rep- 

resenting an extensive, ancient, dissected surface, the 

remnant of a major phase of marine regression and shelf emer- 

gence. This surface represents a hiatus in the development of 

the continental shelf as a reef province and is believed to 

have influenced the location and thickness of reefs establish- 

ed during the subsequent marine transgression. Its relation- 
ship to reefs and interreef facies is particularly well 

developed on the outer shelf near Cairns (Orme, Webb, Kelland, 

and Sargent 1976, 1978). 

Shallow drilling at Bewick Island (Thorn and Orme, 1976) 

and subsequent investigations of other reefs in the Northern 
Region (Hopley, 1977; Harvey, 1977)‘ indicate that Holocene 

- reefal accumul-at-ion--i-s---relatively thin. --- - ----- 

Consequently a new approach to the evolution of the 

Great Barrier Reef Province has developed, and a re-assessment 

of many aspects of its geological history is in progress, 

which will involve a re-evaluation of genetic schemes for 

classifying shelf reefs. 

The 1973 expedition was concerned with the northern part 

of the Central Region and the Northern Region of the Great 

Barrier Reef Province. In the area north of Lizard Island 
many coral islands, islets and cays were mapped, studies of 
reef-top and interreef sediments were carried out, shallow 
drilling of two coral reefs, and seismic profiling and side- 
scan-sonar surveys were undertaken (see Figs. 1 and 2). 

In the following account the terms near-shore, inner- 
shelf, outer-shelf and shelf-edge are used in a geographical 

sense. The definition of the inner shelf, proposed by 
Maxwell, is not used. 
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Figure 2: Map of the northern part of the Great Barrier Reef indicating 
islands and cays mapped by D.R. Stoddart during the "Royal 
Society and Universities of Queensland Expedition" (1973). 
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.I ,/ “I THE GEOLOGICAL', SETTItiG " :," I 'ii ., :;',: ,, 
1’ ., ,' 

,'Mesozoic' and,Tertiary sediments'form'the &oastal litho-" ; I / ,' 1 : ‘ 
~,logies northof Princess Charlotte Bay,, but,in the:southern, :a I'., ,' 

1 
'part of this region,Lower, Palaeozo:ic metamorphic rocks : : \' (. ,,:, .', 
intruded by,granite <form,,the main, coastal lithologies. The ,,' I, ," ,; 

/ 
: differential weathering of these rock 'types when exposed :onn ( ,. 

,,l;, 

the21 shelf by &static 'lowering of sea level may still',be re-; ,I ;;:,': ,:I, /,,:,, 4 
flected,,in'the trend oflbathymetriccontdurs where:not corn- ':.I/: / ,,,j ,. I,~ 1 : I/ I:; 
pletely eradicated. by subsequent planation, reef 'growth and.',' ,:- .I$ ;!,I"':: : 

sedimentation. " 
5' ,', ,;. I 

> ,. ", , : I ,,' L, : .s. II 
The ,present "characteristics' olf:'the continental ,terra&e. ,I 1, 'I 1: ',j </ i I .., 

and:adjacent Coral-Sea: provinces,,were,initiated by Tertiary:, 
: ., 
:I.! s ./ ." : 

.events. Extensive planation,of the Australian ,continent.,'in, 0 * 
.' 

suiceeded ,by wides'pread $rustal ,, : 
.I' ,j i '. 

,,early,.Tertiary time was ,I ,.'I 
ml ,:_ ,I 

'warping and fracturing :in. late Tertiary time; ac‘companied. by.,,':, 4", ,:' 
: arching,of the.Eastern Highlands and subsidence,along,;normal. :',I, '( 

faults of adjacent areas to the,east. 
,' * (/', ,/.,I ..T',, : 3 ,. 

' This ,period of: tectonic,.a&ivify also promoted:,:ithe , ,a ';::Ij 

development of the QueenslandlTrough, subsidence of the 
9s .i' 

,;' 

,, Queensland Shelf, and .the separation of,the Coral Sea Plateau ;,",'I ,I 
: ,as'a distinct reef province (Orme 1977).' Pieistocene.ska ~', ,,'I 1, 

'level fluctuations strongly influenced shelf geomorphology '~ I'.,, II ;: 
', t 

. . fhe'lows permit,ting, drainage, systems to extend across!'it to I, ,:, ,:J :;;'I 
,I' 

: the continental slope to: produce ,features; that are still 
,' i,,,',, 

,(( : ,!I ', ;,, ,j' $/;I ,j, , L,' 
partly reflected ,by pre,sent shelf bathymetry i ,' ~, ' 

I 
'; ,, ', #I:, ;, 'I: ,::l :I .,,;, 

/' ,, :,i 
,'. 

The age of the northern Great Barrie,rReef " ', ' I, 'i 
', '( 

', ', '1 " '; ,,;,,, '/ ,, 
: ,;,/,m ', ,' : '/ ' a The bore hole drilled at AnchorCay Nproved'a, Pliocene:~ !:' lij, ; " 1 .; p,' 

", ; '. coral reef, and Tanner '(1969)' presented evidence ,for an ,, 1:. /I; 

"ar&stral 'Great: Barr,ier Reef" 
,( 8' 

of$,Miocene age, yhlch' extended 

,:' !, $ 

'. " < .:,, ,, :: ; 
latitude, no'rthwards across 'the 'Gulf of' Papu,a'. To i. 'I ,I.:' :I, 

the prevale,nce of a reefal environment onthe,outer ,. ,;'III ,/ 
Pliocene times is 'inipli,ed by, the Miqhaelmas, 'Cay'. '. I,,, 'I iI' 

,' ', '1) ', ,'$ ,/ ' / ,bore'hoie sequence .(Richards and Hill, 1942; Lloyd:,'~~l973~) '.,: :, 'I',I~z,;,, j I '3 I , !' ',' ,I " ,i I ' /. ,, : ,I 
/ ,'I,' , 'I ', I ,. I'S, ,, ',,I ; ,,' ,I .' .'! ,' i ,, " :. , .' ) I"' , ,, 1, I,,, u, I I /I ;, 

1, ,,' 1 'a '.' 
,I', *I I; '. m,, ,*I,,, I, '1 " I, /, : 

:: ,, (I ', / : : , ; 1: ,' ',i " ,, ,,, , ,; ;I 
,.I, ,/ ! "1, I' ,, ,I ',I/' /' I ,, 

',, " ': : ", ',I' ;I,' ;:; ', ::"' ((: ;; ;/:.;,, :,; ,,,:,!,, I, 
'! ", 'a, 

, * .::,,,,,/. A',,: ;, I/: 
),' .I 8, ,I ,: j ,I f 1 ~ ,I' ;,,, ,/,! " ',, (, 
..' ,' ~/, ,' ,I I/, ,, /' ,, ': ,.,/.', ,,,)~ 

:, * 11,' !" (, ';' :* ."., I , I~, j' 
,I ! ' 'I !: i’ ," _I: 1 I,,' ;, ,,j /I : ' : , 

, /, I 'I ,, ,, yj (I',; ,': I .,,II,, 1 Iii ' ,, I I*,, ,' 
I ,,, ", ,. ,, Ii ./ 'I ",mmm~;'I, :: ,, " ;,I ( ,,, " :,::. // '1 ;! ') , /" ,, 
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Continental Shelf Sediments 

The regional distribution of sediment facies, described 

and mapped by Maxwell (1968), reflects the influence of terri- 
genous sediment from the mainland and the carbonate production 

of the reefs. Thus, the terrigenous facies fringes the shore 
in an almost continuous zone in the southern part of this area 

and is succeeded across the shelf by the transitional facies, 

impure carbonate facies and high carbonate facies. Under the 
influence of discharge into Princess Charlotte Bay from the 

Normanby River, a broadening of the terrigenous and trans- 

itional facies zones occurs. However, northward of Princess 
Charlotte Bay the transitional facies borders the mainland 

shore and the terrigenous facies is restricted, which implies 

a significant supply of carbonate sediment from nearshore 

reefs. The pure carbonate facies also broadens northward 

extending from the shelf-edge and covering more than half of 

the continental shelf. 

Detailed studies of the shelf sediments and sedimen- 
tation have been carried out in Princess Charlotte Bay 

(Frankel, 1974), and in the vicinity of the Howick Group 
(Flood, Orme, and Scoffin, 1978). A detailed sediment samp- 
ling programme which encompassed the entire shelf width 

between latitudes 14'30's and 15'5'S, was undertaken during 

the Royal Society and Universities of Queensland Expedition. 

A comprehensive study of these sediments has recently been 

completed by Orme and Flood, and the results are being pre- 
pared for publication. Relict features are important in this 
area and sedimentation factors are complex. 

A recently published bibliography of the geology and 

hydrology of the Great Barrier Reef and the adjacent Queens- 

land coast is included in a review by Jones (1977). 
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'/,< REEF TYPES AND REEF DISTRIRUTION ,: ,; )I/?' : ,'; ; '1' " : : ,.I( . 1 I,, 1 ‘I , ’ .I 
,A,,purely descriptive dlassifica:tion of 'the reefs' may be,,, .,);,: 

based on readily recognised,.features such.as form,,(shape, ; '! ,::,!I : / .,,'/ I 
morphologic,al donation, structure), size, and location.; ' ,' :'.;, 

T Published classifications, of the reefs of,the'Great Rarr,ier ;',I I' ' II, 
:,,,:, 

I, 1 ' Reef Province. indorporate a genetic theme: in advocat:ing, the" ,,I :,-;', ,,,,, 
, 

I ( sequential development of 'reef types' (Fairbridge; 1950;: (; : ':, ", ,, 
(I;! ,Maxwell',: " 1968) due: to" the ',:progres,sive ,response of 

I 
,I di,ffe:ren- 'I ;',,ii,j /.I: ,.':,,:, 

tial growth to hydrologic and bathymetric 'fac,tor.s i II Thus,,"it >,I! '1 : ,!,,,,I 
,.I 3. 

has been suggested 'that ,from an'embryoni'c. reef.(patch reef); " ',':,":I~ 

>: dominantly radial ;growth 'result,s,:in the formation of;'a more, .' , ,$ ,;(' ii:, _,. 

or less symmetrical platform, reef; .or under other., less : ' ,' 
I:.' 

1 ,, .I uniformly"balancedlconditions ,the embyronic reef may become,,<' 

,,,,,::,,, 
.I,. _:; ( as 

'elong:ated to'form a ribbon (extended wall)' reef. ,&b$,kq&nt;, (I, ,.! !, I 

'modifications to both,types results in the progressi&elV'!, ': ): :, 
I ; 'I 

(I$ , 'development of otherreef'types and the reefs inay,finally,'be :,' '1 'I 
. I , ,. '. 

resorbed ,(Maxwell, ‘196'8). The .generalised physiographic 111 ' :',,,I 
'/ ., 

' . ., , sonation of some common reef types is shown in,,Fig.,'3., ", (, 
" : , ;: 

', ,. " If 
Conditions ,at the'shelf-edge or 'in the“near-shore ione ;, 

8) .; 
G. ' ,: ,I' 

are not suitable for the mainten,ance of ra"dia1 growth, con-,' I;/;, 
',' I 

r .sequently platform'types are developed on the outer,,;,, 'and ,, 1, .;, : :; 
;I 1, ! 

" ,' innertshelf behind the 'shelf-edge, iibbon reefs. 'I ', 1 ,/ : * ', 
!' : ,,,;,,;/ 
'I '( I : 

*ile variations 
j 

in the hydrologic-'bathymetric- #,I', ," ',, 
I" ., * 8. : 

I, ( ;: 'i '1, 
,,' I I, 

i I, ;I, biological 'baianc.e may account for the major differend,es ': ; ::," ',I ,, ; 
I, betwee,n reefs of the ne,ar:shore,inner and outer'shel&and I, ' I: ':,I:: 

I" ; I.,, i b' 
shelf-edge, other factors may influence,the differentiation I' ,i:l, .' r I ,, 

I of reef types (Floed and O,rme, : 197'7) and ' founda:tion', c'on,tro'l:; " ' )I '1: 
', ,,I " 
> namely' the nature and form of an antecedent surface~;is ,;like'ly: ,;, ,,:'I, " ,"I 

', ,'to,strongly affect, not only the distribution of Feefs,'but jI ;', /I:!,! I 

'also,their initial"fprm, thicknes's and orientation '(Orme;' II; : II' : I 

. 'W&b, Kelland and 'Sargent 1976, 1978'; Davis' et ali - -, ,1977),.:',',,; "' 'II, ,'I,, /,I, J, 

I 'The d'ense coral reef growth. along the 'I, 
' : 1 attributedit the, influx of ,carbonate rich wate,r 

Water) which has risen from the deeper' 

Sea .(Maxwell, 'i968).. : 
1,',1, ,, ,s&ale: cellular ,B:structure' in' 

"I. / ,,I I\ / ,' I , (8 i ',I. :, 
", ', '. I 8' ! 1 :: ;, ,, ',;. 

I. / 1,' I,, '8' 
i: ;I, ,!t !, ,' ,, ,(' ,' 

i " ,,I, (, 1;' , ', 
.I, '. '/ ,' 
I' : ! 
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Figure 3: Reef profiles of common'reef types showing the general physiographic wnation 
(after Maxwell, 1968). 



1. ;, ’ 
,l. ” IN 

1.. 1, ‘, i (,I (, :I, ’ , 
: ; ‘I ‘, :,I ,I ‘: /i ,,I 

/I’ ,i; :/’ (,/, c’,:; I,: y,i.‘1 ‘I’ 
il ‘i /r I ,, ‘,a / ,, , .’ ‘, ‘I 

, j ‘i ;, ’ ‘, 
:,: 

!  ; a,!,‘, ,: ‘, ,I! ,,’ !  ,. j : ,” ‘: 
!/, /I; :I 

,’ 
/ 8, / :’ i/’ 

I:, !  
:I!,i,li’l 

/ ,l /, ” ,I 

; ; iij’ , i, : ‘, 

/.( (’ 3;~ 
,~ 

/ ;,, 8’ ) ” : ,, I. 
‘, I h’ 

,/ ” 
I,., /,’ ‘, 

% .: 
i 

‘;! / / 
, 

: _a! 

I/‘, ‘,,,1! 

I 
: 

I,,1 

! 
,. ,! , ( ‘\ :;, 

.’ I’ 
‘, 

;! ‘, ‘,’ 
,i 

, 1 
‘I ; 8, ', 

', : ,I ', 
.I'#,, ',column,,, bringing.nutrient rich water into contact w,ith, reefs 4 ,' :, /, ; I ,is!,hypothesiz,ed by, Brandon (1973) rather' than ,the'deep-seated,., ,.: ., 

Immediately leeward, of," 

,! ,:, 
I iupwelling proposed,by Maxwell (l-968);. '(' ;: j 

P. I’ i 
/' 

%, '. 
the strong l,'ine:'of she,lf-,edge r,eefs .is a zpne, that has sparse I' ,' ,,~,:: 

patch reef'development which wias, called the "outer channel," 'i, : '1' .' ,i' 
by .Spender, :(1930), Steers (19,38),,, and,Fairbridge (1950),~and ' ' ,' 

which is referred to as the "Barren BackFreef,Zone" 'by ' '/,, " ' .' 
: -Maxwell (1968). '. In some areas this is a'zqne- of relative1.y ~, ,,,;I. 

: 'I 
,thick sediment, accumulations an,d may occupy approximately one .,,;': :, 

" 
,'quarter of't,he.shelf width. 

,I .I. 
However,, the influence of the : ,,'! 'a:I 

,' /' : 
‘I rich ocea,nic water maintains $ high,reef. density over.most of I'; " L /1 

I ; i. 
1' the narrow, shelf, and wes,tward ,of this depleted 'back-reef , ./ :!/, #_, 

.' 
8 zone large complex reef masses occua; smal.ler~platform, reefs::' ;,::, : 
,i, 

: occur on the inner-shelf adjacent'to the. steamer channel;"<. 
'8 ,, ,I: 

I ,' ,, ,' (, I .I 
,. 8' I Data from Wyrtki (1960);,indicated that the,innershe:lf 1 ej : 

8,, 
: ,,' 

,water flows southward iunder the summer monsoonal influence and, ,,,,: 

b\, 
,northward'in winter and spring under the Trade Wind influence., I' 

+I, ',/ Temperature and salinity characteristics of the northern shelf ' ., 

have: recently been 'described by Brandon (1.973:). 
! 

: 1,1 ,,.I 
.',, ,, 

' I '( Reefs of the Shelf-Edge ' 
1 *I 1 .(, 

A chain of reefs. extends. along the edge,of'the contin- ,' :t ';; 
'i '. 'I 

', "ental shelf',from approximat,ely lat?:, i6O5" south, northwards I ; 
I' 

,: to the Murray Isl,ahd,s '(9'58's). 
.I 

') They range fn' size from smal;l ,'; ,i, : 

patches to ribbons reefs (linear 'reefs., Jukes f184,7;. extended.;:,' I' 11, ,, 
1" , 

i, ,>, wall reefs', Maxwell, 1968) several'kilometres in'length, and,/' ,:i j,'i: ;I 

“ ,they are separated from .each 'other by #'narrow deep channel&in,,," " ',:', 

which swift tiidal cur,rents flow. Their outer *edge 'descends' ' ,I" 

"I ,' steeply to the Queensland Trough and .their alignment paraliel"" ,'::!', 

/ ,s I with 'the shelf-edge “affords, maximumexposure to the open, ', f ', ':/I: 

$4 
ocean and. the influence of prevailing southeastTradelWinds'.,:s ' 8: 11:: '8' I 
', " 

Most of ,these shelf-edge 'reefs.are either submerged'.o'ic::op~L-~" ',,' I!, ,'., 
,uncovered during the,lowest' spring tides. Raine Island, in ::' p' ':' '_ ;: :I 

1 ,'(11'36 ('S. ," 144oOloE. ) I', which hasrecently been studied by :lY,/! 
0 ".'. ,I. ', 

'< , ' ,I,' Stoddart '('1977, ,unpublishea'manuscr,ipt) ,. is one, of the few / ',.',,'I: 
'8' ! ' I/ islands associated with'them. Maxwell ($968) distinguished: , ', ',:,,;, 
,: ,, : ;;,;m ,/. 

1, several reef types: developed, by ,the ,, tCuspate",lreefs,' I, , , /j ,', :; l,,,!l, :i: 
i' ,,, ,I ,I, ,1,>' '.I, ' 
,* 0' ,,', 1' ,' ,' ,:I., :, ;; ;, ; I, ',I I,, ,,'I, 

,f/',,"' '8:) ,( ',' ': I,, .' ,,1 >,' 
'/ ,< ,!>I !', ', ,: I ,, I ( :3 

I 4 " .I :(,, 0 :I 'j I ,' : I ,' I I I ',I, 81 ,' ,' I" '!: )I 
,' ! !,-. 1 II. (,(' .;, . . ,, I' ,I '$a,, 

j> " ,, ,, )' '1 I II 8, ',. ' 'I', I, 
./ ',,,I ; "I. II ,' 11 ,. 'I I " ,, ,, / 

:I. '. .I " ,. I "' 
,, I' 'I, ,/(, ., /' 
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Figure 4: Diagrammatic sketch and cross-section of a typical shelf-edge 
reef. A-outer channel; B-back-reef zone; C-sand apron or zone; 
D-inner moat; E-reef crest; F-outer moat: G-reef front; H-reef 
slope. (after Fairbridge, 1968). 
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: 

I’ 

,' ba,&kward growth of the ' reef ends, the cusps provide shelter:: ; /, 
.'.. 

for.. g, lagoon-like, area,' (e.'g,,L Day .Reef, ,Carter Reef)':, and, where I ' ,, 
,' 

an extensive bbckfr'ed,f': apron or .wedge of sediment..has a&cumul- ,,' ;,, : 
, .' * 

ated:,the term "composite apron-re$f"'ha$ been applied,, ,, 'Prong I! *:' '. 
reef's.are.those ree'fs with' irregular buttresses or prongs,;, 3 ,( 

developed normal'to ,the axis of, ,the ree,fr 
't .') :. .( ,'I 
8: ;, 

: ,, . ' 
Fairbridge (1950:, p. 340) described three reefs "of ',I: :1 " ,/' ': p', 

: annular 'form at the shelf-edge, where it trends east-west .at "I I. j', 
' 
latit,ude ,14'S: These reefs ‘are elongated in the $a&-wes't 

two have a central sand flat with'shallow pools, 'Is 

11' "; ~,,, 
', 

,' direction,' : : 

but:the i'.., . . ' most westerly enclo'ses ‘a' fairly .deep, lagbon and :','.'/ !" 
,, ','/, 

",tis a true.shelf atoll", (closed'ring ree,f). ,Wherq "the. shkli' ', : :, " , ;' 
deepens 'in 'the, far north :of the, province delta& &ef.fo]rms, ": ;: I 

' 
and plug reefs occur which are discussed by: Veron (:&is IS ,I:, :' ,. : .',, 

I  
, (  

Prom studies made by members of,the 1928-29 Great ,: ,' : ,I" 
', 

: Barrier Reef Expedition on Yonge Reef and adjacent reefs;'a" 1' ' 

picture of the general strutiture,,:'of ribbon reef,s has .b,een~ ,,, ,' ' 
*' 
: 

Fairbridge. ($950) 
, 

produi=ed,(Stephenson, ,G al. 1931) J ,I .and , 

'Bennett (,1971). 

,, s, j ,' ,s 

.Seven physiographic, zones' can be r,ecognise,d I,, * 

(Fig: 4): ,, ', 
6’ i, ,’ ,’ 

j .  :‘I 
: i, 

/ 

The ,physiographid zones, recognised from,the",outef '(east: 
J ',I ,,' 8'. 

,! I : ern) 'edge':to leeward are: The reef, slopei'which descends' ,: :',I: ,, / ', 

I 8 ': 'steeply into the Queensland, Trough and which is' the zone: of: : a',;, ", 1:: .I ., 8' I 
a the reef front!:,which,is a fairly' /, I(' 
(,I <' most luxuriant',dbral. gr,owth'; ,I ,' 
.' ,' '.c'ontinuous ridge lying between the reef slope and'outer ',mo'at, ', ,:,{;'I':, 

,I ', I 
"and which is Fevered by,living coral::and,in places.is:encrusted ,: 

/,' s ,, I ,,. I' i'!i ';I( 
,' ', ,'( by coralline aigae.' This ridge,"is,:, narrower 'and r'ises',to a I lo& .'I,:' ,!. ,,' < I 

er ,elevation than the'reef crest, and 'well developed ,s:pur~&nd~ 8, ,; ;, 'j ,, 
II 
\') 1 'I .groove structures ,a,re characteristic of this zone. ::'The ,out&r- ;(: ,' '1: 

,' ' I 1 I',# 

$ moat may be up to 3grn in widthi,containing un,equal,masses' " 
.; 

,or ,' ", : 

platforms of coralrock heavily encrusted ,by coralline: 
I;,, 

I ". ;' 1. ;' 'I' : ,j,i, (I, ', I " >l_ 
algae 'and corals. The'fldor ,of the moat slopes,gradually ' .' :,,,:,;:i' 

The reef crest, rises to ,1.5, m above, lay"; 1' 
!: .'( 

'oceanward. ." '1 
I' ,' ', ,, 1 1 'I 

' ,' ,water ,mark and is 'the most conspicuous feature,. !It is a:,,', ,,! ,, 

,, ,,:,;',,;; 

~.,~:~'~: ti 1 
.' ,I ,!I' : 
', ,/ I'( a/, ,, broad ,(lOb-150m) algae encrusted' pavement which,'is,;,o'ftsn "8 !,I'; :, I,', g ; ', <; 1 (, I ,i) ,' '. I ,, ,,. 

,, " ,' I, .)'I/. 
', 0' 'I ,,.. ', I'/ 1: / 

"; "'i ,' ,: ,m 'I/ ./ .<;I, 1 ,' .' , 
; 'I, .I ,! : :,;I, /. I/,, ,, ', ,' “ ',I 

,, 'I ,:, 
" ,' ,;,; :, ,) :,, ,; ,/,,I ,: ,,' 'I / II, ,/i, II ; ., I, (',, 1 " ,'_ q,;. 8. b 

,' ,I i ., 18 ,f', : : ,;,,(/, : I/' ':i j; ,,,'I 0,: ;': 
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terraced seawards and except for scattered large reef blocks, 

and in some areas a leeward boulder zone, is devoid of sedi- 

ment, coral growth is restricted to shallow pools and most of 

the crest has a veneer of coralline algae (Lithothamnion, 

Porolithon, and Lithophyllum). The terms 'radial zone' or 
'trickle z-one' have been used to des'cribe the wider parts of 

the reef, where sediment debris and algae form a definite 

pattern normal to the reef edge. The inner-moat, lying 
immediately west of the reef crest, has a width of 30 - 50 m, 

is up to 0.5m deep at low tide and may be partly filled with 

clumps of living coral, boulders, and bioclastic gravels and 

sands. 

Sand zone (sanded zone) extends leeward of the moat; its 

floor deepens gradually and is covered with white shell sand. 

An extensive apron of sediment may develop which is interrup- 

ted by large coral patches. 

In the ba.&-reef zone..theewater--deepens to 30 - 40m -and ------------ h 

only a few patch reefs may reach the surface. t! I Recent pro- Ij.' , . 

filing work at Carter Reef revealed leeside terraces at - 

22.5m and - 30m. (See Fig.6 line 61). 

Near-shore reefs of the mainland and continental islands 

Near-shore reefs, designated fringing reefs by Fairbridge 

(1950). and others, are subdivided into fringing types and 

barrier types by Maxwell (1968) on the basis of their back- 

reef characteristics. They rise from 9m and are best 

developed along the coast where it is bordered by deep 

channels, and where penetration of oceanic water across the 

shelf is most'effective. 

Fringing reefs occur along the mainland shore between 

Cape Flattery to Cape Melville; on the west coast of Princess 

Charlotte Bay, and continue northwards towards Cape York. 

They appear to favour headlands, but also develop in more 
sheltered bays and seem to be unaffected by muddy sediment 

from rivers (Maxwell, 1968). These near-shore reefs have a 
veneer of sediment and are partly masked by mangroves in the 
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more sheltered areas., ,, Maxw,ell ,(1968') maintained that, the ,, /' , *' ":, I,' 

irgegu,lar p,attern'of ,the,development: of near-shore reefs&d 
', ./ 

"': 5, 
(I 

the unusual: constitution'of. their :faunas reflec,teddthe,. 1; :: iI 
:/ ,, 1' 

8 : ,,', 8. 
influence- of heavy summer iains which reduce surfac:e,salin-I', e;, I,, ,, 4' < ', 
ities, and the king tides. that dause periods,of deep.im&ersion, " ,i '. 
,and prolonged'periods of exposure. Although'many reefs 'have : ,,.,, 

the normal .,z,onation of 'the outez?shelf and shelf-edger. ofhers', '1' ,' 
/ 

have',extens'ive calcareous land'non~tialca$eo& algal'growth; :, I!' ',,: ,! 'I 
and pr'olific occurrences: of molluscs. , , 

,, I' I,' I' 

' / 
~: I 1. :', ,,,: ,. .,, 

1;s ,,, 
Reefs also' fringe'the c'ontinental.islands, and inithe ' " '.,,',. I' ' ) 

: 

'le'ss,turbid waters are,more vigorous. 
1 ' 

They are .associated : :l'!;., 

with the Flinders' Group and the,Howick Group. , The &n,tjnental :: 1' ', ' : ' I ,' 
islands of the' Tofres Strait have ,fring'ing reefs,with,sediment :: I,, 1 1 I 
cover,'and,are ,partially masked by mangrove, The volcanic :, 

" ,./, 8'. 
',, ' ,;.:.I 

Murray Islands near the edge'of,the continental shelf' '(Mez?;. :' i ,:; Ii! .I 
,Dowar; Wyer) are surrounded by fringing ree,fs (Mayei.1915, ,.!' 

1918) which 3were said tohave, ,/'one of the most luxuri,ant, ,' ',, I' l,1::, 

&oral growths ,to be found in the Pacific". Jardine ,'(1928 ; "'~,I~,.Y~,"~, 

a;b).mapped and described the reqf-fringed volcanic Darnley.,'.,': II ', 

and Bramble Islands, each with.broad, (4 km -I 1% km) fiat; Ii:,':, "I,: 
,.' : ' ! 1,,' 

reef platforms,devoid,of mangroves. : 0 ,, 11. ,,'.. '. / I '<,I 1 
Reefs of,'the"inner. and outer shelf, ., 

)I ,: '4 I, 
,' 

(' 
: ; :';. ;' ,: 

: 
/:;<;) 1. 

' The,reefs of 'the inn,er- ;, ( and outer-shelf vary: c'onsidel-.; 
,;:, 1.',, ,: 

'1, ;I#,".,, 

ably in' size and form,', from small patch reefs ,'to: enokmous" ":: -,: .j " " ", #I *,, I ' / ,,' ,' 
wall! and cuspate complexes. .The prevailing' wind-wave!!: " ,, (j,, 'z::'.: :, ,', 

directions have 'been considered'& ,be the main,influence in: '::" ,::( ,:l:j ," , 8, 
:'dete&ining form and .orientation of these .reefs. .However, ,:,'I, 

I ', 
'the' reefis 'of the Corbette-Hedge-Lytton complex may' owe ',the:ir I,, : , :,! ,m,; : : ,I ,' s .j/I ,, 
"form and orientation, to 'the "influende of 'foundation contti,ol ; ', ', ',,,i ;:I, ,'I ,f 

(Frankel, 1974.)'. ,' Corbette reef ,and. the a$ja&ent ,&eefs " ,,, ,( : ', $ 81' I; 

,I e,xtend eastwards from'the inner-shelf, 
!',_., i'l 

aciod the oute&shelf,, :, ;i 
i "q 
N 

1,: 
,I' \, 0,' 

,,' 
"almost to the shelf-edge. 

I /, i, ,'I, 

.I ,I ', 
Corbette,and Grubb, reefs are ,,, 1: I:;) ,: ,, 

I ,,I 
', '..&aracterised 'by extensive sand-bank development, along,i'tbeir ,, ,,I~ 1,;') 'I 1: , I, ,, : (1 ,/,\, ' 

"'inner margins, and their iarge sediment cove'red surfac:$s aheN:,,{;;. ,,' ,;;,' '.:,,, ', ',.' ;, 1 /I', 
',I, : I " ;, 
a 'Yeported to,>have negligible coral fauna. The'inner-shel$ ,,: " ,:. 

'I '4 ', /,~ 'I 
'reef,s, ne& the : steamer yhannel are smaller,,' platform~~type~s,~ ,,,I: 1,. ;'I! I', ;'l: ,a "I 

i: I',,,', ,N 8" ' 1: " ,,li "I 
',, ) /( ,." ,, '. ,' ! /' I, 
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1 ,' ,a ,' 1: ',;I' 
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Figure 5: Generalised sketch of a Low Wooded Island (after Steers, 1930). 
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: ~modified by excessive sediment and the development o,f','a ', '1, 
</( ,I, , ,.I/, j 

( 
1 ',;,. 1 

', : :‘variety of, reef :'top.'features which n-my lead to ,~the$ establish;, 
: " 

,,J:: 

'- nient of a '"low wooded island" (rFig;S) . ', I' .,:;::'I:' ;,: ,,' ',; 
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, ',, 

REEF-TOP ACCUMULATION'S -, CORAL REEF; ISLANBS 

./1 13X 'I 8, ' 
', 1: 

, I,',';,, I t', 
! ,, 

'The reef-top',,,especially of shall,ow reefs, 'in the ,,area .:'I': 
'. ' ', I, t/ .' 

of most active change; under the influenc'e of breakingand : 8, ., ,,,1 : 
,' '; .' 

translatory waves, 'and tidal currents, erosion.Vand, se&men-, 
,j,* 

,, ,/' I; 

tation compete 'with reef,' growth,, influence ecological 
i .,( ,'{, 

,,. iona- 0, ',,,, I" 
'_ ' 

'tions which"in,turnaffect sedimentation.', Large blocks and ,j(* ,, ', c: 
' boulders broken from the ,reef fr,ont maybe contributed to 'the, "' :I: ; 

off-'reef' sediment:'or 'may. accumulate onthe windward 'edge 'of I:' .,; :I, I),,: 
! ,I : ' 

the reef-top to form bo'ulder zones.' On,*,the reef, flat, b ',~j'. ,':l. ,, ., ', ,' 
especially under the, high energy conditions.near the Ireef ,: ',,'!;. ; I,, ' 
marg.in, coral stick gravel. may ,,form 'shingl,e banks;,,,while 'I_ ',I :I II 

/. : 
currents bf removal! carry f,ine debris 'away to leeward. ,li',. 

,' I ',I :. ) I/ 
,'*,I 

Large'areas ,of the reef flats of many reefs'in this ,,region : : 

have a veneer, of bioclastic sand which is ip transit.: to.,'the .' II: ; ,i ,., 
'leeward Sediment cone (Flood,,Orme and;'Scoffinl 1978; Flood;' ,. 

this volume), as <indicated by the current ripples and the,' I' ,: 
', ',. /' ,': 

avalanching of sand at the leeward margin,, e.g. Ingram- ,, I /, ;:' 
', ,‘, 

Beanley'reef. If. a reef-top' lagoon.is present whi,ch actsas, ,' '.: ,_ 1 , 
a 'settling tank', sediment may,r accumulate there, either ',I, ),I(,;', I ,," 
temporarily,or.more permanently, according, to ,'the depth. and ', ' I\, ';; ;<; 

,' size,of the lagoon.' 
'; 

: 
In accordance' with ,prevai,ling physical ,,: ", ?,: "i 4. 1 

conditions a,leeward sand lens may develop, which'may, even- ,' ,11:: : ;"I 

tually, build to the supratidal zone: to forma sand"cay,i,,';" ':" '//::"I': 
b <I ,I I 8, ,111 

'; 
I' ', As noted by 'Spender (1930) there is a' progress'ipe,; :', ' if' ,j:; I':,,:; 

,,.I( " 
:change, ins the types, of reef-top accumulations'acrosd~ the:' 1 :_ ,,' /) :/' :,(,,,, / .' , ', 
,shelf. Thuis, with'the exception ofwindward boulders',.' ',, ,' ,. , , / I,, 
conditions at the shelf-edge generally',prohibitthe' :accum- :, ',, I; :,,;,, I:~(, <: , u 
ulation of sediment, on the tops of .shelf-edge.'r~e~s.i, Sand;:'.!' ' ih ' ',!i':; ;, 'I * / 

cays.on the<outer reefs, occur north, of 1 lqtitude,140~Sl 
' ',,I 
gut, (,, :, ;:;::'I ;I (,.I I: /,, 

only ,one occurs south of this point viz. Waterwitch .Re,ef.,": j) : ,': ;'::; I. ~ '., #I, ,I ', .',I' 
Some, of'the exposed louter-shelf,reefs that,eeach;s,ea level,.':,,: ', I' ',:b 

( :' 
'. have : a supratidal sdnd cay at 'the leeward 'm&rgin o,f the' 

, ,' ; ', /;,' 
(,j 

,' 
': : 1,;,:;,1: ,;;d 

,( I/, ,, ,i . ,.' l,'):, . /, .' I,, " !, I, : ,:I" 
,_ 'I ,, '1 ',: ' i(!ll ,y;, /'. ; ;,,, 

: ,, I ,' 1, _'/,I ,' ," '. (8: 1 :I :,, 
I,!: , / ,' I ,!' ': '/ (, ,: ,' 1,,, ,,( I ,:I:, 

,, ,' ",, ,' (i / ,' //Ii 'I, ,,!/i , ,*' : ,I,' I ,,./ " (1:' /I' : / I,,, , )I ':/ ': (,.' , 
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reef-top, which may be vegetated or unvegetated. Exposed 

ramparts are absent, although scattered boulders at the reef 

margin may be prominent. 

Many of the reefs on the inner-shelf have tops elevated 

well above L.W.S.T. and have a marked relief due to a leeward 

sand cay which is commonly vegetated; unconsolidated and 

lithified shingle ramparts on the windward reef edge are 

usually present (several sets may develop separated by moats), 

and boulder tracts may be evident. Mangrove cover becomes 

more extensive on reefs nearer to the mainland. Such reefs 
were termed "low wooded islands" by Steers (1929) (Fig.5). 

Steers (1937, 1938) later extended his investigations and 

mapped more islands including Bewick Island, which he proposed 

as a type example. They have been called 'island-reefs' by 

Spender (1930), 'high islands' by Maxwell (1968), and 'moat 

islands' (Stoddart, 1965). 

Spender's (1930) classification of_ reefs was refined-by.-----.-- -- ;,. ____ __-- -. 
Fairbridge (195Cj), and the suggested sequential development 

c7' &rJ 

from a leeward sand cay to a 'low wooded island with mature 

vegetation has, in part, been confirmed by the work of the 

1973 expedition (Stoddart, McLean, Scoffin and Gibbs, 1978). 

The sea reached its present level about 6,000 years 

B.P. (McLean, Stoddart, Hopley and Polach, 1976 and 1978) and 

continued to a height of a metre or more above this level 

before returning to its present position. Erosion of reefs 
developed to the higher sea level contributed sediment to reef 

top deposits, which have been removed from the reefs more open 

to oceanic attack on the outer-shelf and shelf-edge (Maxwell, 

1968). Radiometric dating of samples collected during the 

1973 expedition from similar deposits on different reefs gave 

consistent ages. Several members of the Royal Society and 

Universities of Queensland expeditions have studied the nature 

and evolution of reef top accumulations, and the initial 

results are presented in papers listed in the appendix. 

L 
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Evidence..of Diagenesis in Reef-T&Accumulations 1: .':# :,, L !:I , 'I 
,' , ', s 

'_ '. ' L_ ; i' ', ,' 1' 1: 
The most apparent resultlo'f"diagenesis 'is qlithification, *, :;: 

I' 

and'there is widespread evidence 'of this .fnl the ,'reef-top act: 8,: ' .I:.,: ,,. ,' 
umuiationsof.the Gr'eat.Barrier Reef, especially in' the."Northern I/,., ,! 'I' 3 I. 
,Region where,'reef-top deposits are so diverse in texture'and';."' ',) 

,' 

;form, as is' a,lso 'the 'range of,geochemical conditions assiocTt:, : iI 
'iated withithem. Apart from the formation of ree,f-&ock:through ,, L',': 
the binding and cementing action of encrusting'~,or,ganisms~ -and. ,,: !,$I( ;,:, 

/ 

the en,s,uing'changes that, eventually'result inthe 'for@ti,on' of, :;,;* 
,,).' 

a complex limestone, shing1.e banks,' boulder tracts, ,and sand :,' :'.I, 
'3 ', I. 

.I I I;,, 
cays may all show evidenc,e. of lithification in' the intertidal ,,, ' j 

I 
and their lithified coun,terparts-may form extensive : ': :I ,.'? 

,,f' .I, 
zone; 

The limestones produced may be s&cif'ioa,lly,'des- :',,. ,I' 
,, ;. 

'pavements. 
.' 

,. 
': cribed'as beach-rock, rampart-rock?, 

I :* ,;: .<!I 
and,bould&-rock.; ,and to 6 ,:ali 

these may be added the supratidal phosphate-rock. :, 1 ' "'. I/':' 3 ; ': 
. .' " < 

'The most common cement produced'occurs"in the. beach7 , ; ',I' . 
I I r 

/ 
, 

rock associated, with leeward sand:cays; it consists o< acci-' " ,A;',, ,, 
cul_ar crystals of aragonite forming fringes around' t&corn-, I,' " ,/: .Qi,, t, 
ponent bioclastic grains, which may partially or completely 

; , 'I 
'. , : ,' 

'fill intergranular pores and intragrain cavities. 'Beach-rock, ',,,,,;i' 
1 

beingr,the result of in situ, cementationof beach-sand in.the jiI; ,:',,I'~ 
, :'<c ,, 

-- " 
intertidal,zone, helps ,tc'stabili'ze sand cays. I$;'is' wei" 'i' ," 1::; ',,!,,') 

/ 
: developed on many coral reef,cays and islands in the northern ,' ,::I 'i:/: 

',:. ", 

' Great ,Barrier Reef forming!:beds which are gently inclined sea<"':' /:I: "'Pi, " 
wards or some,times ,horizo.ntal; its s surface' may be smooth,, 1' : ;,+j 

I : ' ' 'I! 
8. 

pitted, or 'severely bioeroded (see* McI+ean 1974,, for a,descrip,- ':/': ,:1 I+ 
,, 

; tion of these features'j'. Although Steers (1929,, 1937') ~obser~: ,, I: !qil " I 
ved that beach+ock is fbund only on, vegetated cays,,'.it !',I' 

'., I, 11‘ 
/(,, j ;:.I I 

does occur 'on some unvegetated cays e.g. Wa~erw'ich~,Re~f'.','Ir~e~e ; #I:,,,! 

', has #<been considerable ,debate regarding the mechanism ,of'j,cjeme'n- ".j 'I' 
,' 
:,,'I i 

tation of* beach-sand to form:beach+ock in general ,je.&i,.' I; :'!' :, 
: ), 

.', 'Stoddart and :Cann, ,1965),, 
" 

anh' 'of Heron Island beac,h-rock in '(' ,: ; :qj.::,;I ,' ,p!', (. 
3 p'articular (Maxwell, 196,2; Davi,es and ',Kin,sey,'. 19'73) ; but,; the i ,' '/ '. 

,;:,y ; :,,: 
,p>esent 'consensus aipears to favour inorganic cementation. :, ';:"?,;',' q*+ .'( 

"The top 3m. of' the Bewick, core consists!' of' biospari,te of' &is' /I" ': ,: (I ','I: 
/I. L 

', 

type,." :, ,' ,: 1 
, s '. _,;' .I " ,, /,, 

/ It ,: :, /,I 
, <' 1: ; : : ,,I ,' : : ,/ 2: ':,, ;;, 
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On the other hand, the rampart-rock consists mainly of 
coral-stick-gravel with a void filling micrite matrix of high 

magnesium calcite with clay minerals (Scoffin and McLean, 

1976, 1978). Radiocarbon dates obtained from samples collected 

during the 1973 expedition indicate shingle accumulation .. 
approximately 3000 to 4000 years B.P., whereas the micritic 

matrix is somewhat younger (as much as 1500 years) thereby 

indicating a delay in lithification (McLean, personal commun- 

ication). 

A casual observation will suffice to indicate an assoc- 

iation between the presence of a micrite matrix and the 

occurrence of a mangrove swamp. The movement of water from the 
mangrove swamp through the shingle ramparts at low tide intro- 

duces suspended mud te rampart voids. Consequently the ram- 
parts are influenced by a completely different geochemical 

regime to that which prevails in the leeward beach-rock, and 

it is not surprising therefore that there is a difference in 
_--a-- .-__ ----------vo-id filling mdferlals. Boulder-rock also shows a similar 

variation in matrices according to its position on the reef 

top. 

Phosphate-rock formed by downward mineralization by 

phosphate solutions derived from guano has been reported from 

the high supratidal parts of a number of sand cays in this 

region e.g. Ingram, Bewick, and Stapleton Islands (Scoffin 
and McLean, 1978). It occurs at Raine Island (Stoddart, 1977), . 
and has been sampled from elsewhere in the Great Barrier Reef 

province by the author. The phosphate has been precipitated 
as a cement between bioclastic carbonate grains, which, in 

some cases, also show signs of replacement by 'phosphate. A 

study of these rock types and their diagenesis has been under- 

taken by Scoffin and McLean (1976, 1978). 

Diagenetic features of the Bewick Core 

The Bewick core provided an interesting illustration of 
the fabric and mineralogical changes that may occur in a 

' d sequence of marine carbonate deposits subjected to the 
I influence of periodic environmental changes, brought about by 
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, r  

;  I  
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,I' ,' ', ,,eustatic sea, level' fluctuations. 
',I /, .the beach-rockon the leeward side,'of Bewi!ck 

of 3Om,d passed,through, eigh,t 
' ,: 

.b . 

: ." ~: ated,deposition inenvironments ranging from sheltered'lagoons / ', 

B. I_ a'_ :i ._,_ ;__ ~_ ._. -d .' ' ' 
,', 

epositing carbonate,sediment and receiving some quartzisi'lt ,:",; 

,'and iron r,ic,h. solutions from an adjacent ,lanh~'mas~s;- ,to' the ' . . 

;,high< energy, beach environment.,represented by the'biosparites ! ,!" 
'at the top'of: the ,sequence. 

1-3 ! ,,,)!.. ' 'I ,A III' :, I '> 8! I,\, .( ,.,I ,, !, " The'core samples provide,d evidence of inversi'o?,,~,~ggrad-.,, b ,I, 

~ ing neomoiphism; solution,,'iron migration,,and.replacement; ' ,; 8'. ,I 

the importance of: these diagenetic processes varied,&thdepth ,',' 
I, ,' a '.' and 'to some extent reflected the ,presence of disconformgtfes.' ,,.,, ,,, 

' * ;Thus, at 7m '(about 3 - 4. m below L,,X.M.i) an abrupt change from' '.,,; I 
biosparites and.uhconsolidated"reef 'Iflat deposits :,to,biomic-. : 1 
rites; coincided with a marked',decrease tin aragonite;!which had ,,;' ,.: 

'/ ( to low magnesium calcite. At this 'level there wa's II, 
:, f-6. ,' ' .( 

"also. a change in radiocarbon dates from'6920 years B;P.. t ,; . . 

aj : 'more than 30,000 years B.P. '0onsequencly this break w&s, con; "' j; 

f 'sidered to represent the u "Thurber Discontinuity' (Thom and :N ; ,, 

'Orme 1976',, Thorn, Orme and Polach 1978) : '. 
: I 

., ,, At lower levels some sampxes have reached a.more advinced,,' *': 

1” 

/  

<. 
neomorph,ic state',and recr'yst,allizationsensu stricto 'has I. : I 

"occurred'reducing many,skeletaJ fragments to 'ghosts'.i :,The. 
11' :;'11 :I ,, 

',~,I, 
', I, I,'! 

', uneven distribution of recrystallization fabrics and/or : 'n I I 1:' ,</ I 
'. ,, ' * ,..,', ,) ' i'rreguiar, concentration.of impurities, resulted $n; the,form-,' ,I I:,, 1 

' ation, of pseudobreccias: at,,several levels,'and 'in the',lowe'st 
,' ,,I , 

,. " :, ',I ,I s : : /' ,' , 
par,ts, of the core ,authi&enfc quartz emplacement has 'occurred.;, ! .'I ":/,,#, 

,' : 
,' ,, ',It could,ibe inferred, therefore; from,the petrology'alohe, 8:' ,, ,!;' i' 
'. ,, 

,, ' that there was's considerable age difference betweenthe rocks,.:? :,;i I, '. j, ,,m I ,i 
at the,top and those at the bottom of this bore hole s&quenc,e., ~,~,:,;I~ 1 ,' d, ,, (, 

& “, 
, I 

ASPE0TS OF'.THE QUATERMARY':GE~LOGI~AL.HISTORY OF THE&HELP",:,,, ', 

:, ; 

I * ','j:~ 
..' ,. .';.( ! i: I, 

An insight into:.the Quaternary geoLogical,histo'~y.~~f " " ":':,: ',)_ ,! ,' ,I , .,I ', (0 ,the, Great Bacrier Reef hasbeen provided by an invedtigation : ," l,,;'l:' 88, ,'(I/ . I : of~shelf structure and, stratigraphy, employing highVresoflu-,ir :, ,,;, : 
', 

,, ,/I' I. ( ,: 
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I' ,:; &oh seismicmethods, I 
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Society and Universities of Queensland Expedition (1973). 

Although only the southern extremity of the area now being con- 

sidered was included in this survey, the results have implica- 

tions for the entire northern Great Barrier Reef. 

The most significant feature is a major disconformity 

(disconformity A, see Fig.6) represented by a prominent sub- 

bottom seismic reflector which extends across the entire shelf. 

This reflector is an erosion surface resulting from marine 

regression, shelf emergence, and erosioq related to glacial 

low sea levels; it is, in most areas, concealed by sedimentary 

accumulations and reefs, but is exposed in places, especially 

near the shelf-edge where it forms a rugged, channelled sea 

bed. 

Reflector 'A' truncates ancient sedimentary deposits and 

reef limestones, and rises beneath shelf-edge reefs. (Fig.6, 

line 61). Harvey (1977), by using a seismic refraction method, + 

demonstrated the existence of a surface, which indicates a _..__ -..- . . . . _ ._ __ _ _--.- .-.-- __- 
significant discontinuity-at shallow depth beneath Carter Reef. \&I 

Samples obtained by shallow drilling of the reef flat at the t 

same locality yielded radiocarbon dates, which show how thin 

the veneer of Holocene reef growth really is (Hopley, 1977). 

Overlying this reflector on the outer-shelf, extending 

from the lee of shelf-edge reefs to approximately the mid- 

shelf position is a cross-bedded sedimentary accumulation up 

to 18m in thickness, which forms banks and ridges covered with 

luxuriant Halimeda growth and surface deposits of Halimeda 

gravels and sands. The bank-tops are at a fairly uniform 

depth of -25m, but there is a descent to -3Om in intervening 

channels and rocky hollows. The bathymetric and geologic 

characteristics of the sea bed of the outer-shelf area have 

been illustrated by side scan sonar traverses. 

Near Cook's Passage the bank forming deposit is absent, 

the prominent reflector (A) occurs at -45m, it is channelled 

to -69m and is clear of sediment (Fig.6, line 54). However, 

to leeward of the shelf-edge reefs some channels were filled 

by acoustically more transparent sediments, which lie beneath 
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Figure 6: Interpretations of segments of high-resolution-boomer profiles of the outer-shelf (back-reef) area near 

Carter Reef (after Orme, Flood and Sargent, 1978). 

Line 61 extends from Carter Reef in a south westerly direction , and is viewed from the northwest. It 

shows two disconformities which can be traced iinto Carter Reef. Above the main disconformity (A) lie 

the bedded deposits of the Halimeda covered 'banks'. 

Line 54 trends parallel with the shelf-edge andI crosses the approaches to Cook's Passage. This cross 

section is viewed from the southwest and shows :disconformity 'A' exposed as a 'rocky', non-depositional 
I 

seabed composed of both bedded deposits and reef-rock, Surface'A'has been channelled to a depth of 69m. 

Line 69 shows a cross section of the outer-shelf area along a line running parallel with the shelf-edge 

to the west of line 54. Disconformity 'A' occurs between the younger bedded deposits of the Halimeda 

covered banks, and the underlying bedded deposits and reef-rock. The older formations have been 

channelled to a depth of 66m below sea level. The channel was filled with sediments and subsequently 

buried beneath the bank deposits. 
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I ,;,/ I" I : 8" the' bank' deposits (Figl.6, 

I',, 
i,irm 69,) .' ,, 

.'_,) / ., I/I' 
suggests that a:fter the &ssection,of.:the shelf, : 

,i', . 
;' ,I" ,, ;,,' <,, 

;  (reflector A) ,by streams adj,usted ,to,,a. lower ,base' level,' :jaI: !I' i','$ ',/ 
$;.,,.. rise of sea level brought &bout(the deposition of sediments.'in 

: ; 
. : ,j 

,,, .', (, 
their channels prior to the relestablishment of normal'marine I ,: 

('.,. conditions, and before. the accumulation of,the overlying dank ' !' 
8' : 

', deposi#ts.. ,'At the shelf-edge some, channels were maintained,! ",,, 'i ,, 

; 1' others may have bee,n.temporarily'fill,ed with sedfment and were' : *:fi: 
I ,'. later e.tiumed:,' ,", .,/.,I 'S, . ,' ,,, .: ,,I '. / '; I /# ., 

,a , .  ‘. , ,  1, I ,  
,j 

,  
, , , :  

I  ,,,’ On bathymetric evidence some channels, have been traced," : i,, ;a :.; 
r ," 0, 

I( 1,andward from passages between the ribbon reefs e.g,. ,Lowry", ',, :I: I .,' ", i 
i.';. Passage. Nevertheless the seism%,c evidenc,e indicates. 'that,, 8% ') ,,',jqJ 

,, ,' .' :. .such channels are probably'much ,older than the' s'ea'bed, I; ,Y ., ,'I" 

I "feature,s formed by, the stratigraphically' younger sedimentary: ' :)I ,,*,: 
" iv'. ', 

and reefai accumi&tions of ,the.'outer-shelf. ; 
',/ /I, 

,I ', ,, : I. / 
($b' ; :I I' ; 1 ,\ ,L 

', ! ;,'. I' .,, 
" 

$ ", 
As 'a result,of this seismic investigatcon u,s$ng high,:' ,'I: ) 

'resolution methods .it is clear that the sea bed is a complex" 
'< 

"(1 , 
I. ,, 1, / 

41 of both depositional and erosional, inherited and Holocene.' ' :' 'I ', /j 
.' I 

features. Furthermore, in addition to the reefa'l shoals ': i ,~ .,, I,': '( :j, 

shown on marine charts,, ,drowned reefsat greater depthsoccur '. 
*', 

* ;:!" 

~ ,: ' ',onthe outer-shelf; 
/,, 1 

which suggests';'that reefs: may have been ! ', '/' :,'I 
" ,,.' 'I ,~more'~numerous previously. ', Th,e‘ reas,ons for, the .bathymetr,ic 'I ': ,I' *, 1'1 * I,, I." ,!, I i'.,' 

++.a_ compl,exity of the outer-shelf in the area ,investigatedi and : I ;,i ',,:;,I,~ 
" '.< ' " ,, 

for 'the apparent, dis.tributionof ,,, different 
s ,,,.I' 

8' 
,<; are"now apparent?. " ; : 

sea bed substra'&qsi, :;'I .*:I, .' /" I' ,, ,, ;': /a ', : /I ', !, ,/ ,' : _r, I ,, .I I '1 (' 
" ', ,,' 

'. Details regarding the characteristics and evolution of f ",,,i,,,l 
'8,' I 
I" ,thtk I Outer-shelf have been presented by Orme, Flood and',,,, ,, 1 i" : ,:11: I 

:Sargent (1978) . ,:#. ', 
,, : 'I ,/ : : 

. ., , ,1 , ', ., ,,, " s,, I:( ~ ,I ) :',I, 
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CONCLUSIONS AND' RFC'OMMEND'ATIONS 

Emergence and subaerial erosion of the continental shelf 

during Pleistocene glacial low sea levels has profoundly 

influenced the presen,t characteristics of the Great Barrier 

Reef Province. Ancient eroded rock surfaces and relict 

deposits inherited from pre-Holocene phases of shelf evolution 

contribute to its present geological and bathymetric diversity, 

and may be significant in terms of present shelf ecology. 

The Holocene reefal,veneer, while responding to contem- 

porary hydrological factors, is related in form and distrib- 

ution to an antecedent surface,which has truncated both 

ancient reef masses and sedimentary deposits, so that although 

reefs may extend upwards from a shelf depth of 30m, only a 

fraction of their vertical thickness represents reef growth 

during the last marine transgression. Mean sea level and 

tidal range are significant factors in determining dlagenetic Sf 
trends in such carbonate complexes, and lengthy periods of __.._ -...- -. .~- 

--s-%baeFi~exp&ur&~cf the-biogenic carbonate of the northern $ 

,Great Barrier Reef due to shelf emergence, are reflected by .ti 

some of the diagenetic characteristics of the Bewick core. 

Only the upper surface of the Quaternary geology has been 

penetrated by the Bewick bore hole and the seismic work 

carried out during the Royal Society and Universities of 

Queensland Expedition, but it has been sufficient to demonstrate 

how important eustatic sea level changes have been in deter- 

mining sedimentation and diagenetic trends, and in controlling 

reef evolution, 

Thus, a better understanding of the present Great Barrier 
Reef is likely to be achieved through an appreciation of its 
past viscissitudes, which may be strikingly revealed through 
the application of improved, spohisticated exploration and 
analytical techniques. 

An initial priority for future investigations of the 

northern Great Barrier Reef should be the acquisition of 

accurate data regarding the bathymetry of the uncharted areas 
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APPENDIX 

The Royal Society and Universities of Queensland Expedition 
Volumes 

Papers presenting the initial results of the expedition will 
be published in two volumes (in press) of the Philosophical 
Transactions of the Royal Society. Subsequently the Royal 
Society will issue the two parts as a separate hardback 
volume. A list of contents follows:- 

Part A: Phil. Trans. A 

C.M. Yonge: Introductory remarks 

G.R. Orme, J.P. Webb, N.J. Kelland and G.E.G. Sargent: 
Aspects of the geological history and structure of the northern 
Great Barrier Reef. 

B.G. Thorn, G.R. Orme and H.A. Pollach: Drilling investiga- 
tion of Bewick and Stapleton Islands. 

P.G. Flood and T.P. Scoffin: Reefal sediments of the northern 
Great Barrier Reef (with an appendix by A. Cribb: Algae 
collected on Ingram-Beanley Reef). _ __._ --.- .-.. --- - -- --- __.._.. -.-- -. ___- -. - 
P.G. Flood, G.R. Orme and T.P. Scoffin: An analysis of the 
textural variability displayed by inter-reef sediments of the 
Impure Carbonate Facies in the vicinity of the Howick Group. 

G.R. Orme, P.G. Flood and G.E.G. Sargent: Sedimentation 
.trends in the lee of outer (ribbon) reefs, Northern Region of 
the Great Barrier Reef Province. 

R.F. McLean and D.R. Stoddart: Reef island sediments of the 
northern Great Barrier Reef. 

T.P. Scoffin and R.F. McLean: Exposed limestones of the 
Northern Province of the Great Barrier Reef. 

H.A. Polach, R.F. McLean, J.R. Caldwell and B.G. Thorn: 
Radiocarbon ages from the northern Great Barrier Reef. 

D. Hopley: Sea-level change on the Great Barrier Reef: an 
introduction. 

R.F. McLean, D.R. Stoddart, D. Hopley and H.A. Polach: Sea 
level change in the Holocene on the northern Great Barrier 
Reef. 

I B.G. Thorn and J. Chappell: Holocene sea level change: an 
I interpretation. 

J.M. Beaton: Archaeology and the Great Barrier Reef. 
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Barrier reefs of.the Northern Region 

J.E.N. Veron 

Abstract 

The outer "shelf edge" or "barrier" reefs of the Northern 

Region are composed of three successive reef types called "ribbon", 

"deltaic" and "dissected" reefs. The ribbon reefs extend along the 

side of the Queensland Trench from about the latitude of Port 

Douglas to an area north of Rain Island where the Trench and barrier 

reefs diverge and deltaic formations appear. 

. _ ..--- _ _ . - --.. -. 
---------------T-he--d-e-l-tai;c-reef-system is composed of 96km of reef front 

characterised by the presence of regular, well defined channels 

containing very strong tidal currents , and also by the presence of 

a deltaic pattern at the reef back. The dissected reefs are the 

northern-most of the shelf edge reefs. They are composed of many 

small, E-W elongate reefs interspersed by many wide channels. Both 

reef types are part of the one structure, their differing surface 

morphologies being attributed to bathymetric and hydrodynamic factors 

of the present and of the past. 
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I I ,I’,‘. 
of ,the':,yny well-defined r&f' systems withm the Great ,/, 

I, ‘. ,, ‘., 
,,:. / t ,’ , ‘,I<. . ,~ 

Tiy:,,,:’ ,’ I Barrier, Reef (GBR) province, the northern barrier reefs are by, /: ,I I' ,, *: ', ,. ; : /. 
far the most in&zcessible. 

,' $' 

jip ', :. .' 
They, are,remote from,any port or ':( ; ;I 

township and, for most .of the year, are pounded by heavy seas 
'. 

', : ,, 
',, " I' driven by' the Sk trade winds. Thus they have remained unstudied', a , L 'I, 

,, 8," c 
'. ( ," 

ahd,almost completelyundescribed. 
/, 

Nevertheless they form one.df ! .,<' '/ : ,I(; 
'I 

" # 8, ,,,' : ,' 
the most,dominating physiographic units of the GBR province and :, '.I 1 ,( '. 

are potentially one of ,the most important to the understanding of ,. . 
,I s: '. 

.the GBR's complex morphology, structure and'evolution. 
., (, ,I .'!, 

/ : ,,':':,LI,, ,, : 
,' ' ) II8 

Maxwel$ (1968)'has divided:the GBR ,into three regions,on the, ",,,l' 1: I,, - 1 '. ) ! ',, 
' basis of bathymetry and geomorphic changes and::correlated these,with ,, : ;;; 

.' !', 1 

#k ,( i, _ 
differences' in reef densi,ty, morphology and,devel~pme,nt. The Northern' ; ', 

I. ,, 
I .G Region/north ofNl6'S. lat.', is,characterised by shallow,waterj the 

s ,' 

$:'; '. 1, .; ',' ; /! j 
,,I 

presence.of a barrierreef system and prolific reef growth induced #by ,, 
3 ,, 8, I 

the proximity of a steep continental slope. This paper gives a general " ':',, 
., ', . ' I 

Idescription of the barrier system north to the northern limit of',the'. 
,_i 1 , f I '.I 

"ribbon reefs" (pig.' 1) and a brief description'of the barrier reefs ! 
,I 

,I" ,', 
". , ; ; ' '1 : 
i , north of the ribbon reefs', the r'deltaic" reefs ,and the"'+5ssected" 

,,,'(1. 
1 ,,j 1' ISI /, ,, /' 

‘< 

reefs',(F;ig. 4).' 
!. 1 1, ‘, ” 

! 

,,I’ ., ,, i ,',' I, 
I', 'I (, 1 I. " I ',( ', <' 8. The deltaic reefs extend northward for a distance of,a&rqximately. II":,: , .' ,. * / ,:) 1' 

I' 9acli+ ,They'are composed of approximately 28 major reefs, 0.4-3.7&n'& :1 ; 
; ,' ' j 

/ I ,' 
: I :length; which are interspersed by ,about 33 major channeisl, tier this' 

: I i,, 
,, ,, ,';I ,, 

, 1 
distance the deltaic appearance becomes'i&easingly more '&umplexi 

r$, ,,: :; -I .' ( : a ,: 
kajor ', i(,,,,i 

"1' ', :I, , /1 
/, 

' , 0 ,:I' 
/ 'channels bec0m.e less distinctive.and are increasingly confused $th an, (II I 1 i. I ,',.,,I 

i' 
# 

!\ 
I interlocking network'of smaller, channels., Thus, at lG"lO~'S. ?,t. ;the,, 'i :I ll'b;, 

',. ,.,( 
,' 

II , ! ,, ', deltaic p+ttern consiqts of a,thoroughly confused :network,or i&@&r': .,,: 1 jI'::' ,I 
'< I' I, ., 

< 8): '. I, ',I,, ,, 
. ,elongate patches,intermixed qJith a mass 'of channels,.most.of which ar,e ,I i 

1 ,I", 
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small and shallow. The general appearance is broadly similar to the' 

outer edge of a mature river delta. 

From this point north, the barrier line becomes increasingly 

simplified. The reefs and channels retain their irregular appearance 

but the channels become less interwoven. At about 10's. lat. the 

barrier line consists of alternating elongate reefs separated by 

relatively well defined, straight channels. For the purposes of this 

account, these reefs are called "dissected" reefs; 

At its northern limit the barrier line consists of an irregular 

row of very small reefs which become increasingly difficult to distinguish 

in aerial photographs. Beyond the visible northern limit, Chart AUS 377 

indicates a shallow area annotated "strong ripplings". 

The only previous description 

is that of Captain Blackwood (1844): 

runs N.E.b.N., seven miles, to Olinda _--_- 

of these reefs known to the author 

"From Pandora entrance the reef 

Entrance and is intersected-by-------- - 

small but narrow openings unfit for shipping, and then gradually turns 

away N.b.W. running for a space of nearly ninety miles in an impenetrable 

line of reef, until Murray Island is approached". Navigationa; charts 

(2354 and AUS 377) indicate the position of the reef line but no detail 

given can be recognized in aerial photographs. More recent reconnaissance 

maps (SC 54-16, 55-13, 54-12, 55-9, 55-5) from satellite imagery 

distinguish the approximate shape of major reefs, but again, detail is 

lacking. As with the first..paper,of this series, the present paper dogs 

not give comprehensive accounts; rather it is designed to give a broad 

simplified description of a large and important section of the Great 

Barrier Reef which has hitherto remained almost completely unknown. 

This study was undertaken during Phase 3 of the "Stoddart" 

expedition and during the second northern voyage of R.V. "James Kirby" 

in November, 1974. The following is an extract from the expedition 
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,’ 
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i :. ‘: , I, ,, 
/,, ,:, ,, 

1 ),,“. 
‘) , ‘, 

.I 
,I ",..I 

', ,/ (, 1, 8 1 ,, ,I 
,, ( / ,* * 
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y,'.': I ', ' ! 8, ,;, 

Limitations of ship-time'and accessibility ,of the reef,s 1 ' j I,,',# I.' I, 1 'I,, , 
1 .I 

~~ ,,.I: 
" : ., I 

have necessitated :a somewhat opportunistic appr,oatih to @ch,of the, 'j I '; 
,, 

I 
, field work undertaken for 'this study; consequently someamethods, j;,, :' ; I' , , d' 

: 1 ; .( ',, 
3.. vary from onei reef to the next ac,cording to problems !encountar,d.', 1: : if 
,. " ', I, ,' " ',I. / 
1 ,, 

'. 'Resnlts were'quantified'as.faras possible in'the tirie available, ; : ,, ; 
',,., I '. ,, " ., 1'. 

., I, and conditions encountered. I'S 'Ok,\, 
* ,' I( /, I 

1' I ,,' ,'( ,," I. ', / ., ,, 8. 
; " ,, ,, ',', " : .' ' 

:/ _,, " " ,; % ),,I.,; '1, 
',I4 ,* a),,' Aerial photogranhf ,I, " /' ,. ', ,, ! ',', 1: ,;! ,f, 

/ I 
,,' /I ,' I v ~ : I ,/;, 

I .' ', '. ,/ ,:,,, 
,a;.,: *,, Commonwealth ,aerial photographs cover the, barrier r,eefs from (,' 

, " ', : I, 
,' ,". 

;: " 
/ ! 

their southern limit north to ,12'35'S. lat. 
:. 

A further series 'of! 3: runs' :'*' 
j,, 

( 
,’ 

:, ,’ ,; 
/ 

:$I;;, ,, cover part. of .the northern deltaic reefs; RAAF aerial photographs of,' " ' , I:, 
, 'b ) '/ 

a' greatly redu'ced quality are available for most far northern,barrier s .' '.:,I: 
I ,: ,: . . 

;,r;efs, % ', ' : !' 
.' . ,, ,1 

9 s '. I ,, *'. ,', ,I. <' ,' ',, *, 

,I 
: 

'Specific areas of study in the'vicinity of Tijou; Reef were:' 
'. ! 

,. I' 

photograp,hed from a, chartered aircraft using 35mm and Polaroid cameras: ,:,I %;, ',.,I: 
:, / ,' ', ', I, " 

c r 
Zonation pa:tterns discern&e in',a'erial'photograghs,,were 

,' "' I ," I 
'1 ;/ 'I ,, II , : ' s ,, I:.',, 

'8 

frequently compared with zones present on, the reef. ,, Wilson,reef'.' 1: I/ 
I, ',:,:' 

',I ( .' ,;," ,1), I.\,1l 
,/ .,I ,,, ,, ,s 8' r : ,: I" " ,, ',I 

". " /. (13°15'S."laf:) was'described as &example.., II ,, " !I' ,: ,,,, ,;' :;,:,,, 
', , 

,' ,, I01 , ',, : ; 
,, 's ,: I. 

/ ,. 8. I ,,I ', : i: "' 
J .: ,', .'! ,,' I ,, 

b) Bathhetry ,' 4 l" " I' (,,)',' 
," 

,; ,'I ,, 
,I(:, ;, :;,, ,:, ,,,I jI ;I.,';~ 

" : Bathymetric data in the vicinity of reefs were obtained' from' YI" i : ,,: ,,, ,: j' j;;'~, I 
, ,m / : '! 

' pL 
,' ,I S' 

"James Kirby" using a, "Furuno 'F850 )Grk, III? .sounder,. ','! Ro&tions, ' "',*' ,I'/) ,I 
,/ 

of. the.vessei' relative to, reefs; 

,"I : 
,' ; ,t in a,dinghy for ,greater d,istances. 

' ,, 

I. 1'. ,,' 
'I : I',,"* : !,More:detailed data were obtained, by:SCUBA. 

' ,: I 
', ,I' " gauges: and.'un,derw&t,er mea&ring lineslaid, .,' : ,: (, 1.' ,I ,, 

,, ,, /;I, 
.' ,. I '/' / .' : ; : ! ','; :I I'* ,/I ', 

,I,, ,: '. : 
' :,', : I, ., ,. ,I,' ',,'I, / 

I,;,' ,' / ,,' “1 ,' ; ', :., ,' ,I, ,' '8 ,,'I " / ,! ,/ 8.' 
I 1,' " s I _, : / /, 

i’,‘, ,:,‘;),, ,, ,, ; 
i ;' 1, iI /I ,. 

, ,I 1 ” ‘/ ,,( 
is ,‘,,, ‘,/, ,’ 

N,, !, ‘, ,, 
,j ,i, ,i’ ‘,( I, jl ,, ,; ,! ,I ,, ,,’ 

,! ‘,I 
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Bathymetric data at greater distance from reefs were 

obtained from the Hydrographic Office of the Royal Australian Navy 

and from R.A.N. and British Admiralty charts. 

c> Reef transects 

Rope transect lines laid perpendicular to the reef front 

were used by SCUBA divers to measure the width of major reef zones. 

The depth, nature of the substrate, dominant biota and estimated 

percentage cover of dead and living coral were estimated every few 

metres. 

These transects were continued across the reef flat and down 

the reef front (eastern side) and back (western side). Bathymetric 

profiles (described above) were positioned so as to be continuous with 

the reef transects. 

d) ~ Sampling 
.-- --- _---- 

Detailed collections of corals were made at the position of 

each quantitative transect (see below) and at all well-defined biotopes 

studied. 

Samples of the substrate along reef .transects were collected 

where possible. At greater depths, substrate and coral samples were 

collected using custom made anchor dredges. 

e) Quantitative transects 

Quantitative measurements were made of percentage area cover 

of dominant biota and substrate types as well as the percentage area 

cover of dominant coral species by use of a 30m measuring line laid 

parallel to the front of Tijou and Great Detached Reefs. Measurements 

were recorded, for species or substrate type, as the distance covered 

by the 3Cm line expressed as a percentage. These quantitative transects 

were centred as near as possible to the reef transects. 



’ /; ‘, 1 Ea'ch locality studied,,was selected on the basis that, ~1' " /:j 1 :I:',,. io : , 
,: : ',, ,' I " ;,; ,;I 

large area'of reef.": I 1' ; t:,,, I" 
/ '. #,I" ,(/ * 1 ,,,' 

,/ Selection 'waemade ac,cording to data obtained~from.a~ial~photographs, ' *.; : 1.': ,,! .' 
(, : 

:;,; I' ,? 
> 

;: aerial,:surveys; and survey' by SCUBA divers being towed behind &uill ,,j ,I' ' 0' 
>,I 

I . , ! ,' < 
' boats: ' 3 . I' ./, ,. 

/' 'I ., , /', 
,/ ' : '** ,' 

', ,' "Other localities wei-e selected for.brief survey beca:use, ,, I' : 
,,,' ,s I ,,' (, ' ', ,If ,( .:,(I (, : b ,,I. 
.< they differed greatfy'from main study localities. I' r ,,,;, ,* ' ,, ;r ,:I 

/ * i '. ,:, ') I. 1 ' ., 
+l',of the above methods were occasionally supplemented'by,:' ,' , '1 

,'( 
,I 

.' ' 3. /. I ,. . ! )I .I ,' : 
Such cases are .indicated in the text below.' ' ,, others.. ,I<8 i',":;$ 

: : '. i ; > ' <I /' ', j ,:I I :, :* : 'I I/, ,: '; ; ,' 7, ,, : 
, ', I I' ,I 

,a ,/ (.1 
(L: ,(, 4 /. ,' : ' : !'/ .I , 
I' i., t ,' II, ,', /,I,L, .,L/ 
1' ,', j ',,.. 
1,, ,' ,s I THE'RIBBON REEE'S 

: /' ;I ,/' ,I I ." 
1 , : ,a ', .' 'I: : (, (,,. 

.' _, ',,I. .: ,! " I b,. ,. 1, / (, 
;  &NERAL CHARACTERS OF TEE lijORTHERN BARRIER REEFS' '. 

qf$ 
' b : .:; 

'(. : . ,I.' ': : 
s // ., ,' '. 

., ,' , 
3 

In the south, the line of barrier, reefs starts 4'3km. offshore 
,.,I( 

"j2 ,, 'I ' 'b ," ,' ,,I 
:, 

'frqm Cape Kimberley (.16'17'S. lat.) and continues north running 
!., 

8 / I : ,, 1 ",, 

,: ,' approximately parallel with the coast. Off Cap,e Melville,, the reef * 
IS 

I~,:,,,:':: 
:. I ' I: ,,!' !' ', ,',,,. 

.A' curves. closer to the mainiand,than at any other point in it5 entire' ,I, I: ,, 
; "8 I ' I, ',' 

I  

, /  

:  
length (.25km). The &eef then *curves 'nqr'thwards away f$,om ,&e:cogst, !' ,,, .F!'qI,," 

"' ;' : < /'I '! 
.I ' 

,,," 
I,#' ,,pist Princess'charlotte Bay'!to be some 65km 'off Claremont'Point. 

"I ,, 
,j ,,((I~ 

', /' 
. Coast and reef once again converge'to .be 2&n apart off Cape Direcfion,~, 

,! ,, ' 
: : 'I, 'i 

I(! ,' ~ , " ,/ " 1' 
then diverge increasingly until the reef ends~.205kmnorth-eest :~f.,',,:~ ' 'I' / ,I I 

', . '( ,I 4 ', ,' 
0 ',' :I 

,' /I 
Cape York,'j.& north,of the Murray Islands. ' : 1 ',,':', ; ".,; J1 

: ,. 'I ' I 
From Opal Reef up' to ,the norihern,li.mit of, Lagoon Reef'. 

*.,, ',I 
'1 I" :! ', I(:: (, ? 'I.' 

I .." 'II . , 
'C12'23'S. lat.);'there is a total,distance of 555.5&I 

1 ,/1/ 

41' ',',, ', Within Qhis,. ,, 
:, ,I I' 

,,""', : ,:: ,I;:,!! 
,. : 9.1 .,1 

,i ,,'. 
: distance,there are'l17,reefs ,ranging from small plug reefs' to long ';: ,I: II, i 

$$I , ,,,';: 'j' ': ;/ ,, I I/ ,; ,I,, I,, sj 
' I 'I I,, " 1, ', : ,I,. ,, 

'ribbon reefs which 'collectively present;'approximately,:$361a6 of, reef 
,/I 1 ,,I,: 

I', .. 8, , mI:;li': 
'I<I~I, 

": II' ,,: 
,,( '; front'to oceanic conditions.* 
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defined channels, which together account for 116lon of the total 

length of the outer edge.' 

The general bathymetric features of the Coral Sea are 

readily available but detailed information concerning the bathymetry 

of the continental shelf in the area immediately behind the reefs, 

and even more so of the continental slope on their seaward side, is 

lacking. Available bathymetric charts of the Coral Sea show that the 

reefs are situated near to the edge of the continental shelf from 

Cruiser Pass (15'40's. lat.) northwards, orientated with their axes 

parallel to the edge. 

In the back reef area the depth of the water is variable and, 

while it generally does not exceed 36m, it is more commonly in the 

order of 28m. 

Southwards from cruiser Pass, between Lena Reef and Opal Reef, &' 

the-reefs-occur at increasingly-greater-distances shorewards fr-orn-the.--- __.-- 
!Q 

edge of the continental slope. They are not orientated with respect W 

to the continental margin but in a generally south-east direction. There 

appears to be a plateau at about 55m between the outer limit of these 

reefs and the continental slope, probably a remnant of the 58m 

(32 fathoms) strand line (Maxwell, 1968). The sea floor shows a 
I 

distinct declination eastwards to the outer reefs and in the back-reef 

area is deeper than that found further north. The depth of water is 

now greater than 36m and it is possible to distinguish the Marginal 

Shelf in Maxwell's terminology, as defined by the 36m and 92m'(20 and 

50 fathom) contours. 

The depth of water in the channels between the reefs is largely 

unknown. Where data are available, the depth would appear to be similar 

to, or greater than, that of the back reef ,area. Marked exceptions 

occur where strong currents flow and deep channels have been cut by 
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patterns of water movement. Strong currents flowing around the ends 

cause the ends to curve back, and this appears to lead to "prong and 

buttress" formation in the back-reef zone. Eventually the arms of the 

reef may join to form a lagoon. A number of other growth forms are 

described by Maxwell. As a result of continued growth, hydrological and 

y- 

i 

‘t- 

biological conditions can change to such an extent that reefs appear to 

decay by some means, a process termed "resorption" by Maxwell. 

The outer edge reefs are mostly elongate. They occur in an 

almost continuous series, separated by channels of varying widths as 

described below. Of the considerable variation in size and surface 

shape found amongst them, ten distinguishable types (elaborating 

Maxwell's scheme) can be distinguished (Fig. 3). They range from 

simple ribbon reefs (Types A and B) to closed ring reefs (Type C), 

a variety of plug reefs (Types II, J and K), and finally to a few reefs P 

that show resorption-like decay (Type L). With thesexception- of the -. _ _ . .- -..- - __.- .- (0, 
J-type plug reefs the different reef morphologies all appear to be (4 

elaborations of a basic unit - the short wall reef (Type A). Plug 

reefs develop in the openings between reefs or are remnants of earlier 

existing reefs. Coral growth occurs parallel with the current, and 

so leads to the formation of a triangular plug reef with the apex 

directed upstream. 

The reefs lying between and including Opal Reef at the southern 

limit of the region and Cruiser Pass (15'41's. lat.) represent the 

transition from the scattered patch reef development, so characteristic 

of the Central Region, to the linear reefs that typify the Northern 

Region. Within this section the reefs are generally crescentic with, 

in some cases, considerable secondary coral growth in the back-reef area. 

They appear, however, to be undergoing some form of decay and are thus 

Type L. The orientation of these reefs would appear to be determined 
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differentiated as in this section.+ The marked curvings of the ends 

of these reefs and the extensive secondary broken reef formation in 

the back-reef area appear to be indicative of good water circulation. 

The Open Ring formation, in Maxwell's terminology, develops progress- 

ively northwards in this section , which suggests that this region is 

one of the major sites for water exchange between the inner reef and 

oceanic waters and that major currents pass through Two-mile and One- 

and-half-mile Openings. . Possible influence of the S.E. trade winds is 

seen in the greater coral growth in the southern recurved arms. The 

seaward reef flats are 780-600m wide. Their average length is 6630m 

(range: 3460-865Om). The ratio between length of reef front and 

channel width from Yonge Reef to Hilder Reef is 5.4:1. 

North of Two-mile Opening the reef continues as a series of 

narrow ribbon reefs, Types C and D, to Waterwitch Passage (14'12's. lat.). 

. . -_-The-strong--currents- at -the- southern-end-of-this section and the long - _-__ 

fetch over unobstructed water in the inner reef region for the 

prevailing S.E. trade winds, appears to have led to the inward 

extension of Jewel1 Reef and its continuation in a line traversing 

the inner shelf by Parke Reef and Waining Reef. These appear very 

similar to the linear reefs, Type A and Type B respectively, of the 

outer edge. The presence and shape of sand levees indicates that 

strong currents flow in a north-westerly direction between these 

inner, reefs. A kite-shaped plug-reef (Type J) occurs as an outer 

reef off the northern end of Jewel1 Reef. It is followed by four 

elongate reefs, 3,780-13,580m in length which have an average width 

of 9OOm (range: 690-1,15Om). 

A single large irregular Type C reef, 49,050m in length with 

a variable width of 1,340-3,37Om, separates Waterwitch Passage from 

the group of Passes from North-Broken Passage to Lowry Passage 

h 

L 
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North of First Three-mile Opening, the barrier becomes 

composed of reefs of similar width following closely after one 

another. They are mostly Typ-s A-D, and are generally shorter 

and narrower than the reefs to the south (except for 27,800m long 

Tijou Reef). Excluding the various plug reefs and Tijou Reef, the 

average length of the linear reefs is 6,600m (range: 11,510-3,160m) 

and their average minimum width 830m (range: 1,150-590m). The 

channels between these reefs are significantly narrower than those 

of the southern sections. Secondary coral growth infilling back- 

reef areas is markedly reduced. 

Strpng tidal currents occur in Second Three-mile Opening. 

This is the only site of major exchange between reef and oceanic waters 

in this section, although strong currents also appear to occur in the 

narrow channels between the reefs. Two small.Type K reefs, one unnamed, 3 

the .-other Franklin--Reef..,-are-situa-ted--in Second Three-mile--Opening-; - .-.- ;# 

These reefs, in common with the two larger Type K reefs (Ham and Derry) (3 

that continue the barrier line north, have sand banks on their west or 

north-west sides. A number of small plug reefs (Type J) have become 

established close to the rear margins of the reefs in the strong 

currents running through several narrow channels. These currents have 

in places led to marked but narrow rearward growth of the ends of some 

reefs, while in others the ends of the reefs have thickened. In some 

cases, e.g. Long Sandy Reef (12'31's. lat.), the ends of the linear 

reefs remain unmodified. Presumably the currents round these reefs 

are slight. Several short linear reefs (Type A) show overall thickening 

to create short broad rectangular reefs, similar in appearance to those 

R 

,$ 
described above in Melville Pass and Waterwitch Passage, although 

smaller. These reefs suggest that great water movements and exchange 

occur in their vicinity. 
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Between 100 and 330~1 were three tributary channels, 

respectively 50, 20 and 6Om wide. These channels had rugged, 

irregularly eroded surfaces of limestone and coral debris with 

little or no fauna1 or algal cover. The upper edges of the channels 

were covered with corals of the species dominant on the reef flats 

plus thickets of Millepora tenera (Boschma). Their floors were 

covered with sand and rubble except for the small channel which had 

a cemented limestone floor. 

Between 330 and 720m there were two converging areas of reef 

flat which make up the southern and northern walls of the third . 

tributary channel and the first main channel respectively. Coral 

cover on these flats was approximately 20% and was dominated by 

A. palifera, 4. humilis and Porites lobata (Dana) with some Stylophora 

pistillata. The reef surface was very hard and well cemented by P 9 

calcareous algae. -Toyard the edge of-the-main-channel--the reef _____ -- ----. --.___ 
d 

became corrugated by small regular grooves about 3Ocm deep. 0 

The deeper area between these reef flat areas, which represents 

an extension of the open sea and sea floor, was mostly flat and was 

covered with sand and rubble with large patches of 

and Acropora species. 

blue-green algae 

The reef flats adjoining the main channels were similar to 

the first reef flat area described above. Coral cover decreased 

markedly with increasing distance from the channels. The transition 

zone between the reef flat and the deeper areas that are extensions 

of the open sea floor was composed mainly of poorly cemented reef with 

approximately 5% coral cover, dominated by Porites spp. and the hydroid 

Agloaphania cupressina. Below approximately 6m the reef surface became 

covered with soft calcareous sand and an almost continuous although sparse 

cover of A. formosa (Dana). 
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found below 21m; the still hard substrate had a sparse cover of 

filamentous red-brown algae, filamentous green algae, Halimeda and 

fine hydroids. 

Various profiles of major channels were compiled. In each 

case the walls descended vertically to a depth of 12-1!3m, then 

curved in a regular fashion to form the channel floor at depths of 

approximately 25-33m. The vertical walls were always deeply pitted; 

sometimes the pits were in the form of horizontal, current-worn 

grooves up to 2m deep. The cunred parts of the channel walls were 

mostly slightly pitted or smooth. The flat channel floors were mostly 

smooth and hard; in some places regular current worn undulations were 

formed, in others, ridges of coarse sand and/or rubble. 

Small, elongate reef patches frequently occurred in the centre 

of major channels. Their bases are much more elongate than their tops, 

SO much SQ -that-the bases--of-success&e-reef-s-appear to connect to--form----Pm 

a central ridge running along much of the centre of most major channels. 

A second type of reef frequently occurs at the backs of major 

channels where they fork or branch into smaller channels leaving roughly 

triangular reefs with sharply defined apexes pointing east, and irregularly 

shaped inner slopes. Many such reefs are illustrated in Fig. 5. 

The apex of one of these reefs studied was similar to the eastern 

point of the channel reefs. It gradually sloped to a depth of 31m. 

To a depth of 2m, the coral cover was approximately 10% and consisted 

almost exclusively of A. palifera. The coral cover increased to 

approximately 60% at 2-1Om depth with encrusting species of Millepora 

and Porites becoming dominant. At lo-18m the consolidated reef gave way 

to rubble at which point soft corals, especially Lobophytum became 

dominant. Few hard corals were observed below 26m. 
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of them and for this reason they have been largely omitted from 

the discussions of earlier writers on the theory of reef evolution 

and even from more recent accounts of the GBR itself (notably 

Dakin, 1963; Maxwell, 1968; Bennett, 1971); Darwin (1842) mostly 

restricted his observations on the GBR to the conclusion that I( . . . if 

instead of an island, the shore of a continent fringed by a reef were 

to subside, a great barrier reef, like that of NE Australia would be 

the necessary result." 

Yet Darwin's concepts of reef development have indirectly 

influenced all subsequent attempts to define and categorize reef 

systems within the GBR province. The most recent of these, Maxwell 

(1968), is generally applicable to the GBR if not to reef systems 

in general. Maxwell divided the GBR into the three Regions already 

noted, and each Region into six more-or-less bathymetrically defined, 

__ . ..semi+neridionaLzones-.-Gf--these.- the outermost.-% fhF555e~cf the 

"Shelf Edge reefs". These occur in the Southern Region as the 

IlPompey Complex'* and in the Northern Region, the subject of the 

present study. 

Ribbon reefs differ substantially from other reefs within the 

GBR province. Their position and general shape is determined 

bathymetrically, but is modified by various hydrodynamic influences 

which are mostly of their own making. Their surface features are 

further modified by the climate of the Region, a climate dominated by 

the Trade Wind system which generates a heavy oceanic swell for 

approximately 8 months per year. 

As with their general appearance, the surface features of 

ribbon reefs are very distinctive, being above all characterised by 

extremely well defined zones. 'The zones of the reef front and the 

reef back are dominated by coral, usually the one polymorphic species, 
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range, which is uniformly near minimal for the GBR throughout the 

whole distance of the ribbon reef system, increases rapidly 

towards the Torres Strait (Maxwell, 1968). So does the volume of 

water involved, as the continental shelf widens over the area of the 

Torres Strait and the western Gulf of Papua. These factors combine 

to produce the very strong tidal currents characteristic of the whole 

Torres Strait region. 

Clearly, the northern shelf edge reefs, which provide such a 

formidable obstacle to tidal movements, have their present morphologies 

largely determined by them. This applies especially to the deltaic 

reefs, where the barrier continues both to the north and south. 

Reefs of the Pompey Complex in the Southern Region of the GBR 

have been described by Maxwell (1970) as being "deltaic", and certainly 

that, term can be applied equally to both reef systems. Both are 
_ _-.. ------- - _ _ -------- - ..- --__ charac-terfs-ed-by--the-presence of well defined &&n&s containing very 9 

strong tidal currents. As Maxwell stated, the currents serve to scour the 

passages while the reef body serves to localise depositions which 

provide bathymetric elevations suitable for reef colonization. 

In other respects, however, the Pompey Complex differs greatly 

from the northern reefs; primarily in being composed of a multitude of 
‘ 

enclosed and semi-enclosed lagoons interspersed through a matrix of 

ChaMels, reef zones of varying elevations and sand zones. Brief 

personal observation indicates that the major channels are not as 

steep-sided as those of the northern reefs; those investigated were 

asymmetrical, having western walls steeper than eastern ones, with 

currents running obliquely to them, over the reef.flat. The single 

channel sounded had a relatively uniform depth of 98-109m throughout 

its central portion (i.e. about three times the depth of the northern 

reefs), and a very wide outer region rising 'to a relatively uniform 32m. 
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The'Cape York Pen&s&l? cat&me& wh;c,h drain to the,Cbral,'Sl':' ', ;':' 
_ , - I 

' I' ,* I 
Sea are mostly small.with ,the exception'of ,tliose to thessduth of ;';,I 

* ; 8. ,'I,, ,1., 
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seasonal rajnfall., '*inland geology is relatively 's+mp'le and ,raiief ,I ',I; ;' +,,' I ,' 8 ,': '. : .1 /I '. " 

'is generally low except in the central and south eastern parts; A: j II' : ,' II: ; / 1. ,I, a 
.' . . 3 ‘ 

'number of diverse vegeta,tion communities is present al,though' ,,.. II , ;, ~~~,,:'~i~, 
., I, _I / , : .,' 

;. woodlands and open forests predominate. 

'),, (2 ,:. j 
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,. ', ,' .',, ' .),, '8, ,;,, ..: /,,. 
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I. Introduction 

Ihis paper-is concerned with that part of Cape York Peninsula 

north of Lizard Island (14'3S'S) which drains to the Coral Sea 

(Fig. 1). Tiiis area is approximately 41,000 km2. A number of 

stream catchments are involved but with the exception of those 

draining into Princess Charlotte Bay, all are small and most streams 

are short. Much of the area has a low relief, consisting of mostly 

narrow coastal plains. The main exceptions are the hilly to 

mountainous areas which comprise much of the Pascoe and Lockhart 

River catchments, where the highest lands are commonly about 300 m 

and may rise to about 700 m, an d a highland region in the extreme 

south east. 

The entire region is very sparsely settled and by comparison 

with elsewhere in coastal Queensland, disturbance due to man is 

minimal. In recent years considerable areas in the north, center, _ _.------ 

and south east have been declared National Parks (discussed elsewhere 

in this Works'hop), and for the remainder of the region sparse beef 

cattle grazing is the main form of land use. The only agriculture 

practised is restricted to a relatively small area near the headwaters 

of the Normanby River. Minor mining activity has occurred in a few 

localities in the past. 

Insert Figure .1 

(a) Climate 

II. Physical Environment 

The area has a monsoonal-type climate. Mean annual rainfall is 

mostly between 1500 and 1800 mm. The driest area, to the south of 

Princess Charlotte Bay, receives between 1000 and 1200 mm. The 

rainfall is strongly summer dominant and is highly reliable by 

Australian standards. A feature is the extreme falls that may occur 
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,I 'I,, " * ,I 'I,, " * I/ ' ; ( ;(, I/ ' ; ( ;(, ', ', :' ,, :' ,, I ""," I ""," .I .I ;, ,,:,,' j,,; ;, ,,:,,' j,,; 
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(except for a few halophytes) occur.fringing Princess Charlotte 

Bay and the Cape Melville-Cape Flattery part of the coast. Although 

mangroves (a considerable number of genera are involved) occur 

bordering most stream estuaries and tidal inlets, the largest areas 

are found around Newcastle Bay in the north and. at the mouth of the 

Lockhart River. 

(ii) Grasslands 

Only small areas occur and they are mainly confined to low- 

lying marine plains dominated by Sporobolus virginicus at the base 

of Princess Charlotte Bay. More limited grassland areas adjacent to 

the Lockhart River are dominated.by Imperata cylindrica var, major, 

these are probably induced and maintained by fire. Small grassy "balds" 

on the mountainous plateau north east of Coen probably have a similar 

origin. 
_ . -- 

(iii) Heath 

..------ ___... ..-------- - 

, 

Appreciable areas of both closed and open heath ranging from 

about 1 to 2 m tall and with some emergent shrubs of Grevillea glauca 

to 4 m occur in the far north and south east. A large number of 

species are present but the ground cover is very sparse and the main 

constituent is Schoenus sparteus. 

(iv) Woodlands 

These are most common in the south and there are a number of 

distinctive communities. ,The lowest and more open are those with 

Melaleuca viridiflora and Petalostigma banksii. Other woodlands 

are mainly dominated by eucalypts. The most extensive are those 

with E. leptophleba, E. p - - olycarpa and E. alba and occur mainly in the -- 

Jeannie River catchment. Small areas of an E. cullenii-E. - - 

dichromophloia woodland occur in the Olive-Pascoe Rivers catchment. 
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A severe deficiency occurs during the latter-part of the dry season 

in many soils while excess soil water is a feature during the wet 

season. Fire is also an important factor affecting plant 

distribution, although its role is difficult to assess. At present 

much of the region is burnt every year, with the exception of the 

fire-sensitive vine forests and to a lesser extent the heaths. 

The vegetation as a whole is so well adapted to fire that frequent 

burning must have been a feature of the environment for much longer 

than the period of human occupation. 

Most of the plant communities have been little-disturbed by 

man and the pressure of grazing by native or introduced animals is 

low, particularly in the north, and the vegetation has probably been 

little-affected. Small areas of vine forest have been cleared in the I+ 

Pascoe-Lockhart Rivers catchment, and also small areas of woodland __----- - - ___.-- .--- - .- - ---.--.---- _. __ _ .- -_. .---- 
near the headwaters of the Normanby River. 

.- - 
$5 

kY 

(d) Soils 

The soils of Cape York Peninsula have been mapped by Isbell et - 

al. (1968) and the relationships with the vegetation have been - 

discussed by Pedley & Isbell (1971). The soils may be grouped into 

five broad classes. Names in italics are those of State et al. (1968), -e 

other soil names are those of Northcote et al. (1975). -- 

(i) Shallow stony soils 

These are mostly lithosols and are widespread on many of the 

metamorphic and igneous rocks, on some sandstones, and on the 

Palaeozoic sediments in the south. They usually occur on upland sites 

and soil texture is largely governed by the nature of the underlying 

rocks. The more siliceous parent materials'give rise to sandy soils 

whilst loamy textures are more common on the less-acid rocks. 

y, 

?!+,I 
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metamorp‘hic rocks. They are moderately deep to deep. soils (l-2 m), 

often with relatively high organic matter contents in their surface 

horizons. 

(v) Soils with texture-contrast profiles 

This group has sandy or loamy surface horizons overlying 

medium or heavy clay subsoils and hence internal drainage is slow. 

They are widespread on the lowland alluvial areas adjacent to 

Princess Charlotte Bay; most are solodic soils, their subsoils are 

. often alkaline and free carbonate may occur. In some wetter sites, 

e.g. adjacent to the lower reaches of the Lockhart River, the soils 

are acid and their subsoils are strongly gleyed (gleyed podzolics). 

Throughout the metamorphic-igneous rock upland areas small areas of 

mostly shallow soils with red or yellow clay subsoils (red and yellow 
b 

podzolics) are common on more gentle slopes. 
.- ._---.- 

Some general comments on the soils may be made. While most of 

the soils of the upland areas are shallow, those under vine forest 

are deep, as are most other soils throughout the region. With the 

exception of some of the poorly-drained lowland sites, many of the 

soils elsewhere are permeable, usually strongly leached, mostly acid, 

and free of salt. Almost all soils in the region are of low chemical 

fertility, the major exception being a small area of friable red 

soils (kraznozems) derived from basalt at the south eastern margin 

of the Nonnanby River catcbment. 

Although many of the soils are moderately to highly permeable, 

the high rainfall concentrated in a short wet season period leads to 

extensive waterlogging, The main exceptions are those soils on 

steeper slopes, the red earths, most of the siliceous sands, and the \ 

soils under vine forest. 
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(iv) Stewart River 

This small basin is very similar to. the southern part of the 

Lockhart River basin although headwater relief is somewhat lower. 

It is a drier catchmeat and this is reflected in the soils and 

vegetation of the upper reaches of the major streams. Lithosols with 

eucalypt woodlands are most common on the upland areas. At lower 

altitudes are pediments with deep sands, and old fans with red earths 

and eucalypt open forest. The alluvial coastal plains have texture- 

contrast soils and Melaleuca woodlands, 

(v) Normanby River 

This is the largest basin and it also has the lowest rainfall. 

Relief is generally low throughout with the exception of the headwaters 

of the Normanby River, and much of the catchment consists of gently 
b 

undulating plains. The higher areas in the south east are mainly __-_. . __ - . - -. _ - --... __- -.. -. 
Mesozoic sandstone mesas that are often dissected to form narrow and 

deep valleys. Soils are shallow to moderately deep sands with open 

forests dominated by Eucalyptus dichromophloia and E. phoenicea. In - 

addition there are other hilly areas of Middle Palaeozoic sediments 

with shallow stony soils and eucalypt low woodlands. 

The headwaters of streams to the south and south west of Princess 

Charlotte Bay - e.g. the Kennedy, Harm and Morehead Rivers - are much 

lower. Here the Mesozoic and Cainozoic sediments give rise to mostly 

deep sandy soils and red earths, and the vegetation is usually eucalypt 

woodland. The middle reaches of most streams are flanked by extensive 

old fans or remnants of Cainozoic sand and gravel deposits which have 

very deep red earth soils and eucalypt open forests. 

This basin has large areas of alluvial plains adjacent to the 

middle and lower reaches of all streams. The soils range from 

i?! 

L‘ 

extensive areas of yellow earths and grey massive earths to solodic 

soils and some cracking clays adjacent to the coast. Vegetation 
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There are too,few analyses available for the region to give 

an indication of levels and kind of dissolved and suspended solids, 

particularly when it is realised that considerable variation will 

be experienced at different times of the year, and often within short 

periods. However, some idea of possible values may be gained from 

the results of Douglas (1967 a, b, 1969) who has studied stream 

catchments further south in north Queensland. He found that in high 

rainfall granite catchments with complete vine forest cover, solute 

content was low at all times, rarely exceeding 60 ppm. Suspended 

sediment concentration was also low, although subject to significant 

variation. The most important factor affecting total sediment load in 

such catchments is the frequency of intense storms, and evidence 

indicates that such events have even greater significance in non- 
i* 

vine forest catchments, particularly if they occur when ground cover _._ _--- -- 
d 

has been reduced by overgrazing or temporarily removed by fire. 
'* 

IV. Mainland Influences on the Great Barrier Reef 

Although the outer Reef is at least 50 km offshore for much of 
e 

Cape York Peninsula, many smaller reefs occur much closer to the 

coast. Hence it is probable that mainland events can have some 

influence on at least the closer reefs. The most likely effects on 

coral reef ecosystems are those due to excess freshwater inflow, sediment 

load, and deleterious effects due to fertilizer and pesticide residues. 

It has already been pointed out,that by comparison with other 

coastal Queensland regions, disturbance by man in this area is minimal. 

Agriculture and the use of improved pastures are extremely limited, 

hence any effects due to fertilizers and pesticides are likely to be' 

negligible at present. 
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economic. The region is remote in terms of source materials and % . 

markets, is largely lacking in any infrastructure, and hence 

development costs, particularly those involving transport, are high. 

Soil fertility is generally low and hence agriculture and any more- 

intensive pasture development will require high fertilizer inputs. 

,A more likely possibility involves the up,grading of native pastures 

through use of legumes better .adapted to conditions of low soil 

fertility, but even this will probably require some minimum input of 

phosphorus fertilizer and a marked improvement in the present 

economics of the beef cattle industry. 
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Table 1 

Some hydrological features of the drainage basins . . 

5 

Drainage Are2 Average annual discharge (m3x106) Average annual 
basin (km > Fresh Brackish & Total run-off (mm) 

1. Jacky Jacky Creek 2770 1540 570 2110 

2. Olive-Pascoe Rivers 4350 2730 140 2870 

3. Lockhart River 2825 1500 200 1700 

4. Stewart River 2795 1120 240 1360 

5. Normanby River 24605 7510 20 7530 

6. Jeannie River 3755 1900 650 2550 

-- Johnstone River 

Burdekin River 

Fitzroy River 

_-_---. -- 
2330 4470 550 

129,860 8520 250 

142,645 5940 50 
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NATIONAL PARKS IN THE AREA AND ADJACENT 
AREAS 

Dr.G.W. Saunders, Director, National Parks 
and Wildlife Service of Queensland 

INTRODUCTION 

The National Parks and Wildlife Service is the Queensland Government 
authority responsible for nature conservation on the land mass and 
islands that make up the State of Queensland. This responsibility in 
the case of land is presently confined to national parks, environmental 
Parks, and fauna reserves. In the case of native fauna responsibility 
extends over all lands within the State. In the case of native flora, 
outside parks and reserves it is limited to gazetted species on some 
lands. 

The region identified for consideration at this workshop is of major 
significance for nature conservation purposes. It contains widespread 
and diverse natural areas which on present world standards must be re- 
garded as almost pristine. 

EXISTING NATIONAL PARKS 

A. ISLANDS 

Hope Islands N.P. 151. Government Gazettal 2.12.39. 
Area: 430 acres (174 'hectares) 
35 km S.E. Cooktown. 

Three Islands N.P. 150. Government Gazettal 2.12.39. 
Area: 100 acres (40.47 hectares) 
9 miles N.E. Cape Bedford. 

Two Islands N.P. 149. Government Gazettal 2.12.39. 
Area: 36 acres (14.57 hectares) 
7 miles S.E. Cape Flattery. 

Significance 
all representative of an island formation consisting of: 

vegetated sand cay 
shingle rampart 
mangrove swamp. 

southern extremity ,of this type of system marked by Low Isles. 
Hope Islands - known breeding area of Torres Strait Pigeon. 
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,’ , I' ':,Lizard Isltid N.P. 453.. G&ernmerit dazegtal 2:12.39,., ,'I: I; ': ' 
2,,5qO a&es (,1,012 hkctdi-es), 

, .' I ', mij 
' Area3 ', 

: :' 

y : 
! 

/ " " ,' , / 
," (Ii j ': ; 1, ',' 'I':, 

0 II_ ' 
a 1 ', 

: :' ,: ,,. 

* Significtice: 
5, ., ', ,, 

) , '., / I,, I : I. 
' 

i* 
Historical'- 12 August 1770 Captair'James'Cook discovered passage ', ' '1 

i through outer barrier, from summit. a( ' ' ,I ,' :, ; ,: 
1:s ‘ 

', 2 October i88i Mrs.Watson threatened,,by Aborigines' left ( !, 1 
I ' the island in bechefde-mer tank: ,' : : b' I 

', 
.: ' Remains of stone house still,.,exist, thought to,),have been: I: 1':; 

', Watson re&dence. '1 " ": 
~ ,,'I, .* / ,' : 

I'., ., . :: ,a ,,: ,/ '; : 

Vegetation: -I unusual variety of vegetation for an island inthat area., .I/ 8,' 
'/ ? 1 / " ', * ,/ ' Physical .' - ' '. I no'other island innorthern area of such's$ucture% tor 

height. ,' ,,' ,' 
if ~1 8," ', 8, :' ,. ,I 

.' ' ?' ( ._ t : 0 
'Fauna. - unusual number of reptiles for an isla.nd'soI'far'offshore. j 

/' ,. / ', 
I 

.' .: .., 
'.', Background: ' /( 

: ,,, ! . 
' I, Phy&& I- 

: 
20 miles N.E.Cape Flattery. High, granite, continental 1 ';' i, 3 "island. Maximum 'altitude 1360 ,met.res., 

'i$' ',I, '/ 
. I) : 

5 land systems - grmitic soils ' 
/ ;! 

"li ,,I' s ' i,. 

'I' -siliceous sands ; ., ' ,, ,_,I ~ 11' 
a'! :; - calcareous'coastal sand dunes :' ,!, 

.' I, y, b '. - freshwater swamps I' 
I 

rl. " - mangrove'vegetation ‘ I, ,. : :: 

',' Flora 
', 

,, - l$ distinct plant communities 
communities changed &.ttle since Cook's visit 1770 . . 

, 1: 
, ‘: 

'/, /,, 
flora similar to comparable sites on Cape'York Peninsula' ", ,/, 11 8,'; ' ; : and ArnhemLand ' :. ,m ,,. ,' ',. .: ; ., .no endemic species ,I 

"' ~ 6'0% of .isl&nd is ,treeless grassland (,Themedaj ' " " " ',, 
,, ?% 8' ,:' !, 

1 ,!', ,I/;, 
Fauna' " '16 specjes 'of rep,tiles .(C,, Limpus 1977)' j :' * '? " ,' '; ,", 

,'/ I, 'I ,Cook named island' after 'plentiful number of,!lizards"seen ,I .I, ,, I'. '. . ! 
, s ~22 sp; seabirds and waders' (S. Domm 1977),' ,, '. ":' ', ,,' 

,, : 
', : I. ', ,/I, 

,, History 
,, 1 / / 1 

, '/ 4 f,' /' 1 ', ,a' :, ~ 
.European 1770 Cook "Endeavour" . : I ;. 

,' ,,, 1819 King "Mermaid" 
, '. '; :, , 'I,( 

,, ,, .' 1820 +ng ', "Me&d"s !  
I',' 

', '; !, ,I,:' : ,,,, ,:I ,: ,;j :, I, 
' ,I', : / 4s .~ 

,,I .' ,182l King "Bathurst" :, 8,' I/ 
,' , 

l# ,. " 1839 Stokes "Beagle", ,: ," ;,m , ', .I 'f ",, 1. 
/ ,I I' I' 

1844 Blackwood ) I. ,, ', ,, ,', ,' 
MacGillivray) "Fly" I, 

'I 1848 Stanley ),,Rattlesnake,: " .: 
,> /,;",I ', II MacGillivray,) 
,' 

1: 
I :: ,' 18%2,Mosesby "Basil&" 

,' * ,, '8, ., ,; ', all stopped 'at Lizard during ,cha.rt$ng and bioiogical.ex-,', 
, ,, I,' I 

,I' '/ ', ,, , peditions, ,of, Queensland coast. 
,' I,' ,,', ', " ; * 
II, , 'I ", ,,' 
,I ', 1. ',, ,/ 1, I ','b '. (', 'I " / ,, I. 

: ;'I '1 :,,: 
: ,'* ,/I' /I '2, ', (,' 

.'; ,I ,, /; 1 (,I 
* ,' '. 4. .I " I' , ! ,, ' 5. ,:,I: ,. 1 , 

ji." t, I, '/ ', : ,I '( , ,' 
,I /' ,:I,,, ." I, ,; :, '8 " " ' ),I . I., ,I )'I 1. / ., ,. 2' 1: ,.', 
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2nd October 1881 Mrs. Watson fled from island in beche-de- 
mer tank with son Ferrier and Chinese gardener: not 
found until 19 January 1882 on No.5 Howick Island - died 
of privation. 

History 
Aboriginal Known as tDyiigurru" in local language (Guugu-Yimidhirr) 

claimed jointly by three landholding units from opposite 
mainland. 
Possible ceremonial significance re stone arrangements 
and attack on Mrs. Watson. 
Seasonal food source re middens. 

4 

Y 

4, A 

Present day 
Research Station- 

Special Lease No. 37520 granted 1st July 1973 over approx- 
imately 5.34 ha. 
to Australian Museum as Trustee of Lizard Island 
Research Station. 

Tourist 
Resort - 

Ideal site for study of marine and terrestrial systems 
of northern Great Barrier Beef: 
within 15' mile radius most of the reef and island types 
characteristic of entire G.B.R. province are found. 

01 

Special Lease No. 33210 granted 1 September 1967 over __--_- . .-- . ..__ 
appro%iiuately 19.84 ha. $ 
to Lizard Island Pty. Ltd. for resort. 
Also special leases for airstrip and water supply. 
Resort open by end of 1974. 

Turtle Group N.P. 148. Government Gazettal 2.12.39. 
Area: 225 acres (91.05 hectares). 

Significance 
Physical Of Similar structure to Hope, Two, Three Islands. 

Unusual formation in that mangroves have grown around the 
central sand cay rather than in lee of shingle rampant. 

Background 6.9 miles N. Point Lookout. 

Possession Island N.P. 23. Government Gazettal 17.9.77. 
Area: 510 hectares. 

Significance 
Historical Marks the beginning of.Australia as a nation. 

22nd August 1770 Captain James Cook took possession of the 
whole eastern coast from the latitude above to New South 
Wales for British Grown. 

Background-. 
- island consists of - a low ridge aligned N.E. to S.E. 

sandy beaches on S.E. and N.E. sections 
rest of coastline - small sandy beaches 
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‘1 8 : rocky ,outcrops,,I ! ' ', ; I .' : :. : rocky ,outcrops,,I ! s ', ; I .' : :. 
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1 ; ,, 1 ; ,, 1 
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, mangroves ! 1 ;(: 'I ;(: ,I , ', ) ,. 
,. 

mudflats , :I :L " 
G' I, G' I, '. '. ';. ';. IL i', 'I ', / 'I ', / ,,,I ,,,I '.':I '.':I 

.' ,' 3 3 / . . / . . 
,I’:, I ': / : , , i ,: i ,: I' I' 1.x 1.x 

Vegetation .' low sclerophyll 
i, i, : : : : : : 

,: , , 
/ 13 (, / 13 (, mangr,ove,,swamps~on mcentre ~of' eastern ,sectf,onI ,', mangrpve ,,swamps' on mcentre ~of' eastern sectionI ,', 

1: 1: : :, : :, 1 : 1 : 
': .! .! 

'/ I/, '/ I/, 
/ / ': I I 

( ( / / <, <, : : , , ,! ,' ,! ,' 1. 1. 
History ', 

t 'I 
/  ', , 1," , 

,- 
,;. 

gold,discovered'l896 by' J.!Ti Embly .' : .' : I, I 
:, ,-' )' reefs worked 1896-1907'to depth of 60 feet 8: ',, ,: 

: 3365'tons mined for 2480 oz. bullion, '1.' :,' ', j. 
/ 

,, ,':, prior, to,.gazettal: 
'1 I, I ,' ,,! 
: , ..' ,;' ', 

256'ha. leased by Cape York Pearling'do. Pty.Ltd.: ,: '/ -: .,I ,, 
Lease was to'have expired'1984. I 

, ,:I"' 
I',,/ 8' / : .s; 1 1 ', 

-1 4 hi. Sc&ic F&erve.plus monument erected,by Fe'deral' 1 ', 'i, .'+ 
/ Government,. 'Can&lled.lO September' 1977 G.G. ';,:':i"i m/i' : -, I 

I ', 1. rest,vacant,Crown land 
,,a 3 *c : ,, ; 

,, whole of island a provisional.gold and mineral field until 1, ' I. : 
" : 29 October 1977'G.G. 8, ,' 1 : ./ ,, ._ .' i * " I I 

:  

Flindkrs Group - N.P.' 3. '. 
,,, '< 

Governmen't Gazettal ,12.2,.39. '; ,':f* .: : 
Area:, 7320 acres (2962 'hectafes) " ' :I. , '1: ./ : I' 

.a . '; 
y : I< 
L&p 

Significance 
Aboriginal'sa,cred sites - decorated shelters '. ,,'( 

, , 
f? _' ,' (.' 1 , -'burial sites , 

,Background - 'i6 miles W. Cape, Melville I', 
,- consists of 5 islands - Flinders ' 

,I ' Stanley " ;' : s 
Blackwood. a, 

,I I,/ I 8: ', , " j, 
, I ,/ '. ,'I ; 

', Maclear ,I : , :,, 
D&da, '/ ' ! " : .( <' 

iIt ,:‘, ;‘, .; iIt ,:', ;', .; 
: " : " - in ,1,937 Flinders Island was i transhipping station'for, ImI - in ,1,937 Flinders Island was i transhipping station'for, I', J p ;'I J p ;'I 

I I '0 I '0 I passengers and,,cargo carried by S.S. Wandana for Point ', II ', passengers and,,cargo carried by S.S. Wandana for Point :, II ', 

1 
(' (' 

, ,._ 
'Stewart. ,Transport to, port was then via iugger. 1 ,Transport to, port was then via iugger. 1 : : : I : j :" : I : j :" 

,'_ / ; '! 8, ; ,I " I', )' .:I 
' .I ,I 

1 ,, 
': 

,I, B 1,: 
I 

j 

', ,, 

. MAINLAND MAINLAND 
1 1 ,m I I ,m 

1 ' ~~'.harck~ ' F.P. 215. 1 ' ~~'.harck~ ' F.P. 215. 
I I ,1 

Governznent‘Gazeftal 5.111.77.' ' Governznent‘Gazeftal 5.111.77.' ' 
,;! 'I I' ',: ., :, ',: ., :, ', ', 8: ,,I' I 8: ,,I' I 

.' I, .' I, 
,C((,' ' I,,,' ' 'tiea: 'tiea: 7960'hectares. ' ,. ",' 7960'hectares. ' ,. " ,' 

88 '. ,, 88 '. ,, 
! ! / / 

") : ", : 
'1,s ':, '1,s ':, 

:, . . 1 ,,i, 
.' f, : !F, ,I 

Signifitiance .' 1 4' I _', 'II #II' 
I /' :I 8 '1 

\I ,. :" 1. Ritgged'coaipact area of high 's$enid value, 
,dr ;: : I.;, ,, 2. ,: in 'geology, soils and vegetation types., ' 

I ,,, : 
', Preserves a small sample.of plateau and escarpment .' 

sceiyery at its wetter range. ' ' 
', " : ,, i :.3:;j ..,dontains vegetation'types' uncommon 'on the Pe+nsula. .;; ,' .' , " 
1 1': 

.I', : L( 4 I, :' ,'. ,, ,/' 
I/' ,' :,. ,(, <' I, : ,' h ,1 , 1 ', ,I ; ',; I', ': II /, 

I; .'/ :'<! , ,(,, ,, ', (' I " I 1 'I 1, ;, I' ; ,) ,/: ,,I 
! ',,, 1: 

1' : 8 
', I, : '/' 

'r 8' ,I( ,I I, ', ,,,' ~ j/4 , ;; '1, ,,,~~,,f:,'!~~ 
,, I 1 

: ,I, > ' '1'; I;, ;; " 'I ,I' 
'6 ," 

', , ,, 
1 /, I:, 

,, ,/,, 3 ,, ,,I' ,,;,., I a;', :, ' ,, ::..,i 
' ,1 //I ,, ,I# : ; 

!. , , I, 'I< t:,' 1 I, ,,,I, ;,, '!. ! ,, *m / j,',,", ,, 
I',,/ I. i 

,I ( ,I, II, * (Y,! ', 
: ,, ,( f,,' :'. I,' ;, ':a ', '. ! ,G' j :;, j'l. I" 3'1 1 ,: ';. ,, 

' " ,: ,,: 
,' ,'I, /,' 'I, ,,,,: I , ,' 'I ,' ' 'I,' I;, 

: ': <, 'I ; I :m, ,, ,)I : ':I, ,, 
-. / 1' 1: ,PI' iIt ,,,,' ! I', 
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Background 

Geology Patchwork of various metamorphic rocks with minor basalt, 
and remnants of a former sandstone layer as broken capping. 
Maximum elevation 490 metres. 

c+ 

Sharp changes on eastern side from sea level to 455 metres. '8 

Flora Higher sandstone plateaux carry heath and shruhland 
elsewhere heavily vegetated ranging from grassland to a 
number of types of well-developed rainforest and closed 
sclerophyll communities. 

5, 

Northern limit of E. tereticornis occurring in habitat type 
and in association with peculiar range of species not dis- 
covered elsewhere on Peninsula. 

- 

CAPE MELVILLE N.P. 4. Government Gazettal 27.10.73. 
Area: 16,470 hectares. 

Significance 

Scenic 1. beaches 
2. Melville Range - many miles of range separated by narrow 

bands of low vegetation. unusual granite boulder 
formations with no covering vegetation. b' 

Vegetation # 
---- - - ----l--Broad--fiat-p~~n-heavily wooded with---how--forest-to--~e. - -$ 

west of the Range. 
2. Minor tableland formation supporting low evergreen,scrub 

north of Abbey Peak in the south western region. 
3. Painforest vegetation developed on basalt in the southern 

region. 

(Y 

Historical 
1. Monument marking disaster of the late 1800's when a large 

pearling fleet was wrecked by storms and several people 
lost their lives on the western shores of Cape Melville. 

Extension 

Government Gazettal 29.10.77. Area: 19,700 hectares bringing total 
area of N.P. 4 to about 36,000 hectares. 

Significance - to include a number of important vegetation types 
absent or poorly represented in existing national park. 

1. Areas of medium to tall Eucalyptus tetrodonta forest in basin of w 
Eumangin Creek and on colluvial material of western side of 
Melville Range. 

I 

2. Extensive areas of heath and shrubland dominated by Grevillea i&J 

pteridifolia between southern extremity of Melville Range and 
right bank tributary of large N.S. creek known as Muck River. 

3. Complicated patterns of heath, shrubland and low layered vegeta- 
tion developed on young quartose sand dunes occupying most of 
the southern half of the proposal. 



.’ :' 
',\' 

.:'4.; .TWO: lairge. swamps ,fed,by water from sand dunes.'situated ,on Muck 
carry+ng,extensive sw,amp forest o<f a',complexity 'and: Ye.' "< 

I/ ;' ,!I 
,, River : ', ',, ' 

', p;' :,, , ., ;' 1 degree of development occurring nowhere '&se between: Point , / 
'I 

' "1 "' 'I:":,;' 
"3; I I':. I 8 Lookout dnd Rock9 River at southernlend,of.,McZ~~raith,Range: ! " 

., '8, 

IR& RANGE Ni 8. 

,.,’ :! : 3’ .’ 
I,..‘. ), ; :, '/ :, 

8’ ,s, I, 5 ;: i y,, 
I (, 1.’ 

q+ ,’ ,,; I j ! ,, ~ov&rnment Gaiettal 24.)i.j7. 
! ,' 'b " "i ,. 

I, .' .' / Area: "30,800,hectares. ,:':' 
,' ', I' 1 

,' ; <; 'Significance, it_ ,.) ,,' 
'9 1. 

i ,/ 
Contains largest remaining araa*of low&d rainforest to,, be ': ;" /"!', 

1 found in 'Australia; almost completely free ifrom disrupt++ ' ,' / : ' 
; ( '1' 'I' / 

I " influences of cyclonic,~&inds'.and human activi.z%es -'of,ainter-1, '," I.. '. ,,;' 
t,( ,', : , national scientific +terest.' 1 .; 

2.. ’ 
', (, '..'! ,,,I ' 

Contains' a large,'nur+er of .plhts a&animals not recorded 
."I /, .' , , j ; :' ',f'!' ' 

1; ' .,' , : ,e&where in Australia, 'including~ many New iGuinea species.. ,,, ,I'; 1 ' ' !:, 
,,.: “I I ,,,a 1' 

i.3 . ,At',least lO%'iof flor,a"collected represents,,u$known or undescribed 
,/ ,/' ." (' :'l I' 

:, > I. species. 
:. 

; , $' ' ,' ,'.I ), it,' : !, I.8 ', i I' 
(, ; ,' I f 1' .o ,I ,(/ 

'P '4.1. ', Aesthetics -, , colourful ,fore,sts ,and &ldPife ", s ' ,, .I' -, i!, 

?' ' abundant freshwater streams " 
/ '. - < wild coastline. : . . I-: 

j, ,! ', ,I ,*, ./1,, ;, 1 ',,:;' I 1, 

L" : ' * I: ,.. 
, 's.,, '4 ., ,j I s ,: ,' 

: ",':Background 
a ; 11,(/f 
,. " 1 ',, ,~ ' I... : ,.,I: 

1 1 d ; /, : : 
4 cdassificatlons dfarainforest vegetation:- 

', :' ! : ) : Y ,' ', ,' , 
*' ', ;' :,'U 

81 
I+, 

.' (,a)'Bldpharocarya ,sclerophyll vegetation - vine forest :;, ' ' 

I (b) Semi-deciduops,mesophyll vine forest' 
(c) 'Vine, thickets. ;', 

:I, * , ; ', 

I, ,,: (d)' Sclerophyll,vine forest complexes of 'coastal',country. I"' I:?,;! 
!.', I' ,' .*:, ,' " 

,, *,, I'\' / ' l ',. 
JARDINE RIVER N.P. 26. Gbvekqtnent Gazettal 5.11,.77: (1 : ', 
Area: 235,000 hectares. ', ,I, II m( 

;. 
/- 

(" ,;, 
; I (, ,,:) ', j :I 

;, ;3, 
', ]:,f+ignificmce 

., ., 8' 
. .,' ,,'. II : 

, <,!,.I I :", 
I 

I' :I,. "/, I I';,: 'j 88 ,.'/', 
' ,:lI ,'( Jard&ne!,Ri;ver *is Que$nsland's'largest Iperennial' stream and,& ,, 

': " ',, '. , the whole of'itscatchment area isti virginq,con&tion. ':"', ,,' u" 
' I:; 'I/, 

:_,# 
,, , ,, 

:2. ' 
,' < I," I I:, m..,, 

Unp&aileled'r&serire in Queens&&& of &large 'virgi,n,w$lderness ', 
,I ,(I, 
I' 1::: :I\ 

,. I : ' ,, :,,, 
I 4 

"in the high rainfall belt. " ': i ,'s 8 " , I,. ,,' ,, '. '~, ! 
3 'Contains vast areas of'qetland country, perenn$al'rivers~a& ::: :I. 8.’ l ;, 

- iinportant:resource,,for.'future, wilderness type recreation. 
,,/ I' 11 ,I : dreams 

', .' ,, )/. ,;, '. '1 1'. 

Pres.ervation,'of Jardine River' - 
ark, a rarity. 

j.n a continent whe're S.&h' s'&e&s 
,: ,I 

', ; 1, , " 
,' ,, : ', I, .' 
,' ,. 
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-ARdHER B&ND LkP.3. GOtieriIRK$i G&&tai 12.11.7?. 
Area: 166,000 hectares. 

Significance 
1. Preserves a complex of' the vegetation associations of the levee 

banks and flood plain of one of the larger rivers of Cape York 
Peninsula. 

2. Contains river scenery of the Peninsula at its best. 

3. Doubtful that a number of the significant vegetation types re- 
presented are included in any other national park. 

;+ 

R 

$1 

Background 

Consists of 
(a) Broad b&ds of alluvial flats of the Archer and Coen Rivers. 

(b) Woodland and Savannah developed on heavy clays and loams of 
shale and mudstone formations. 

(cl Low ridgesof sandstone with minor ironstone carrying 
Eucalyptus tetrodohta - E. nesophila forest community at S.W. 
border. 

Flora : 
Ranges from: tall gully rainforests of the levee banks fY 

to llthorn scrubs", eucalypt and melaleuca wood- 
land. '.> --- __- -.- - _____ -__ ----.-.- ..~__ -. .- 

k 

I W 

MITCHELL AND ALICE RIVERS N.P. 5. Government Gazettal 29.10.77. 
Area: 37,100 hectares. 

Significance 

1. Affords a cross-section oi the woodland and grassland vegeta- 
tion of the extensive alluvial plains of the lower rainfall 
regions of the Peninsula. 

2. Scenic - permanent water and gallery forests of the large streams. 

Background 
Vegetation on further inspection expected to be different structurally 
and in a number of floristic aspects from the major vegetation types of 
other Peninsula national parks.' 

I 
STAATEN N.P. 2. Government Gazettal 12.11.77. 
Area: 467,000 hectares. 

Queensland's second largest national park. This substantial area of 
typical lower Peninsula Gulf lowlands provides a viable sampling of the 
range of ecosystems occurring along and adjacent to the Gulf flowing 
rivers. This includes extensive areas of Melaleuca viridiflora. and 
areas of gallery rainforest and flood plain vegetation along both sides 
of the Staaten River. 
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LAKEFIELD AREA 

98 ---- -- 

Significance 

1. Central location in relation to other national parks in Cape York 
for establishment of management facilities for the whole of the 
peninsula. 

2. Wetlands - most extensive series of lakes of this kind in the 
Princess Charlotte Bay region. 
Abundance of associated wildlife. 
2X11 major streams flowing into Princess Charlotte Bay 
coalesce on Lakefield and form a vast flood plain. 

Normanby 1 
North Kennedy) 
HaIUl 1 

plus tributaries 

Morehead 1 

3. Marine plains - grasslands occupy l/3 of the northern end of the 
property. 

@ 

Vastness broken by spectacular. pa-lm Corypha elata _. --. -. --__ -. --_. 
forming scenic relief of a type not found elsewhere in 
north Queensland. 

4. Salt flats The southern end of Princess Charlotte Bay has the 
greatest development of salt flats in Queensland out- 
side the lower Gulf of Carpentaria. 

Between the North Kennedy and Normanby Rivers tidal 
influence ranges over 10 kilometres. 

5. Wildlife Abundance of wildlife associated with permanent lagoons. 

Occurrence of rare Golden-shouldered parrot Psephotus 
chrysopterygius expected to be associated with extensive 
areas of Melaleuca woodland at the western and southern 
boundaries. 

6. Visitation Most accessible part of the Cape York Peninsula. 

usually larger number of visitors than any other region 
of the peninsula. 

\C> 

7. Scenic River and lagoon scenery. 

Series of flat topped hills rising starkly from the 
Normanby Plain. 

Jane Table Hill 160 metres and the monsoon forest on 
upper slopes dominate the landscape of the southern 
shores of Princess Charlotte Bay. 
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McIh%AITH .lWNGE -'NEsBIT RIVER 'AREA' 
.,,,,:, ,I : I ,'j 

4. ," ', 4, 
,, 8". t .' i : / i I I, ,y ,' ,' / 

Significance' 
,. ! 3, : ', : ,,I 

,., .,, ,', 

in: essential, area,for which~there can be no substitu~te if there,:; j 1' 
I. 

:I., I .' 
I. is to 'be a serious 'attempt to preserve the'major vegetation types' ': 1),,;! 

on Cape York Peninsula. 
1 ':, 

, I :I I' ,, 
: :/ 6 1 I ', 

2. ,I* I Contains the Peninsula's richest 'biological,resources along with , ', ,I;,# ', 
IronRange ,area.m '1 ," .(,' '> I 

' .* ,, ,'I , 

3. Scenkc wilderness resource'- mountains, gorge's,, waterfalis,, 
forests and plains. : ,: 

', , ,b ,'i, s,i / 
; t ', 

,I': 1 ; *,," 
'8 (I /;. 

Immense variety of flora #and fauna ,- one of Au.&t.&lia~s~~~~ 
j:ij 

4. I: ' ,I .i*! 
richest'future fields for biological. exploration.', ",' ti " ., ': / ,' 

5. opportunity to preserve a continuous spec&s.bf the,coxnpiex.'. :' :, 
'of rainforest and sclerophylltype vegetation, on'? range;.,of."I ' I::"'./ 
soil, types, .from~sea,,,level to,,extensive'higher .altitude plateau. ; :'I ', 

! '1 / ' 
,  

Background ~' :> 
Flora 

(a) ,' 

(b) 

(cl, 
," I. 

: .  .’ * 

high plateau rainforest.- investigation so far indicated' ': ! / ' / 
'differences in many important respects from Irori:+ge area,,: ,I :,',I 
occurring at 450 metres.. ,' ,I ', ,.'.! 

.i,’ 

: 
,, ‘,‘I, 

low lay,ered,fores'ts of Meldeuca viridiflora j ' 1' :; :,,, 
) ! ,, '. 

forest form rarely covers extensive areas 1 ', ,,. '1 ',I' 
: 'I 

,: ,!,I~:, 
unusually large number of associated species. ', :, 

'., I ',,, 
grasslan$ communities of lower Nesbit,occur nowhere eis& excepe , 
along the Lockhart River. '. ' : 

,' ( I ', 
: I ., ,,,o ., 

I 
,' 

, /, ,:I,' iI ., ‘. 

OLIVERIVER L CA.@E GRENVZLLE AND ADJACENT ISLAdDS" ,, " ': 8' ', II ', <, ' /j>,, 
.- : : .' 8, I , 8, 

(aj 
', ,,, : I : ., 

Olive' River 3 / ,I ,I: .,I, ,, ,,, ., :A 
I) ; 3:, 

Significance ,: ,, /' ,! 
. ,'b 1. ', ̂ ,,,( ., ., 8: ,' 1 ', 1. ,'.." I' ! ,I 

1. Contains most'concentrated and varied'wetland &c,enery on '.I ' '." 
,,I,, 
: I':,:: ,'I , 

the Peninsula. 
,I 

,./ 1'. ',! ', ,, I' 
8, ,,II, ,I '1 

'2. ! Scenic resource - sand,dunes,' 'vegetated and moving. 
j, 1 

:, ' I,,,'?': I' ', 
- lakes,~lagodi~s., littoral aspects' 11, : ( L / 

i. 
: 

Together with Jardine River, National 'Park it &ill,help 'provide 
," ,, 

a " ; 
'. a significant sample of the range of ,vegetat:on,oh thb exdensine ",, / *I 

sand dune inasses' of' the Peninsula east coast,. : :, : .,I, 8, ', 'I 1 ,;,1 ',:,I 
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Background 

Contains samples of all major wetland types, both saltwater and fresh, 
to be foundinwetter country of eastern Cape York: 

freshwater swamp forests 
open lagoons 
sedge swamps 
billabongs 
heath swamps 
perched dune lakes 
bogs 
mangroves 
saline and brackish swamps 

The area is of mineralogical interest for silica sand and coal. 

(b) Cape Grenville 

Geology Great number of rhyolitic, volcanic and pyroclastic rock 
types in a relatively small area. 

Scenic 

-__-- 

Rocky headlands and sandy beaches. 
Surrounding archipelago of small rocky islands - e 

Hicks, Clerke, Penny and Nab, Orton, Gore, Haggerstone 
ISlandE~~~ ._ _- - - -.---__~ _ 

'Fringing coral reefs. 
.__ -----.-;; 

Low heath vegetation of Cape and islands afford '9 
excellent views. 
Virtually inaccessible by land. 

All islands except Hicks Island are Aboriginal Reserves. 

LOCKERBIE-SOMERSET 

Significance 

1. Historic - sites of Lockerbie and Somerset. 
2. One of most important historic type localities for 'type' 

material of flora and fauna. 
3. Fbpresentative of vine forest type found elsewhere only. in 

Iron Range area. Unique in the combination of species, 
fauna which inhabits it and parent material of which it 
is formed. 

4. Outstanding scenery. 
5. Northern most land point on the Australian continent. 

L 

Background 

Area of 16,089 hectares under consideration. 
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‘/ ’ ,. 
;’ 

/ : , .‘, _I * 

,Flora - 
, 

Because,,of establis,hment.,of'Somerset settlement much:.biolog-. ',, :I' 'I" 
I I, ical material was collected and described,from'the,~are;a long ., .,I ,I 

/. before there ,were,iany other settlements,in northernAustralia. ,' "' 8. 1 I, I " , 
Vine:forests'- 

'1 : .,, 
separated by: considerable distance :from,other' " :' ,,,' ', 

' "' similar vine forests.' :, I. ,I ,I 1' 
I ' ,,;,, 4 _,' I, 

Evidence indicates these forests were never'continuous with ,. ' 
,-others. " .' .! ,!, . . II 

* ?' I ' .: 
&logy Parent material,- ', indurated, iferruginized'sandstone. ' 1 ,'I ' 

Unique ,in supporting tall rainforest. / ! ,I 
.' 

1 ' 1 ,I I: :,' 
/ '( ! <:I 

,,,." 
' 

Historic End point of - Jardine Brother exploration: ,: )I 
, ;, " 'I'; .I .'," 

- R. Logan-Jack, expedition. ,.I 1 I' ?.I 
I i 

,' ! .' 
,," ',I ,I 
p. '/. 4 : iI : , 

i&h of,the are'a.is Aboriginal Reserve and'not,available. f&national ,:'/ .' 

The subject of 
I 

'research .by the National Parks and'wildlife Service, 
.h ',, 

,:, 
on Cape York Peninsula is a difficult one not only by reason of the..' I," 
complexity, of'the flora; fauna and,landforms 'there, but'also because; ': 1 
of the obvious logistical problems with attendant high cost factors. 

,:, 

,' ,, ,' 2 : I" I; 
The region i's reasonably familiar to Service research personnel. '9" " "'.:, 
The work.of:Service botanists has been instrumental in'having:large,j' 
repiesentative'areas identified. 

;jl 
Subsequent work, for.example'on 

exhaustive ,inventories of fauna species in the major tract of Pen& 
< ,' 

',,I' 
sula rainforest that is McIlwraith Range (in collaborationwith the : ; J/ 
Australian National Parks and Wildlife Se*ice),. on'comprehensive ,, 
inventories of some flora, vi&.()rchidaceae, and on other taxonomic 

l,":,i 
',, ', 

and ecological matters e.g. native rodents, vegetation of;:Jar'dine :' 
,' ! ,, 

Rive2 catchmerit, etc.,, is providin,g. for a better understanding of 
I', 1, . . ,,I 

some of the "management aspects.,, ' 
"t "1 ,,/';',)I ,i, e, ;: :' ': ,:, I, iI, ,: ,I 

3 ,' '. ,;:,; !,,' 8, ; 
There’ still remains the need to'establish some basicmatters of prim-1 ;,'I, ':j': ::I 
'ary concern to this Servicec What."are' the anthropogenic factors, that 
apply in such remote and difficult circumstances? 

'I" :,I 
How are <these ., ,, I;,';;; 

minimized,:to'retain,,the peculiar features of the region? ,In Iwhat I' ' ,: ,/ :., 
order of priority should these inevitably expensive procedures be 1.11,:~ " a,' 
tackled? s 'rind on which areas? I' . / *', ,/: ' .' ,, 

,' , ,, ,j, 'I ', I, ,1 1, 

Priorie'can be attributed to'" 
:, ,: 

terrestrial" 
, ,' I. '. , 1, 'I 

rather .than , "marine" / 
situations because of 'ourlmandatory responsibilities. 

, ,'I II., I:,'! '1'1 
,Buf-&j& ,' !'I ,;,,,,i: ~ 

this may,: be more feasible and tidier, if,may prove folly,' 'What about ; 
Lizard Island National Park, or Paine' Island' Fauna Sanctuary. &at 

,/ I ,, ; 

about the $orres Strait pigeon;, or 'the,island;hopping,riigratory , :'I 
i' ,:',1.1 

waterfowl. 
,sl ,.'::: 

,.',, ', '. j': '., :I,," ,/I ,'. 'I, ,( 
I I 4 ” , / 

I’ 
‘, ‘, : ;‘1.‘/! 

; ii, i: 
i Marine turtles that are so v@n,erable'because of their :l&d'based' ' : r ',"' '! ',I: 

,, 
breeding ro,okeries constitute a large'and formidable topic.. 'Mz, !Limpus,"' 

', i, ,,,. ; 8' of,my,Service, discusses these problems elsewhere in this, Workshop,, 
,""i: 

': ':/" 4" ,,,. ,' ',,' .' ,' , ', :,' I 
'; ,I ' ,,( ',, :1' ; /I 

I ::I, .' ;, "I ', 1 : I : 
:, /d ,/' ,I, , 'I, J"', .I * 

.'a!/,, 
:, ',,, ;,. I " ..; ,:m ,, i 

, ,I :: '3 .,s/ ,I ,,:, " 
.’ 

,'/, /i ,.,‘, ’ 
:,,“,’ :.,I ,,,,” ,’ 

,I.. 1,. 

, ,;,,,I 8’,, ’ 4, 
‘, / */ 

I’, ,(,! ’ I, 81 ./’ 
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My Service proposes, for conservation purposes, to prepare plans for 
the region that fulfil two major purposes (as well as many minor ones)- 

(a) To prepare a map (or Set of maps) of appropriate scale 
whereby the natural resources (flora, fauna, landforms) 
are defined (with textual technical justification) to 
provide for a comparative analysis of these features 
and hence a ranking of'their importance. 

(b) For reSerVatiOn purposes, to reconcile this against 
the alternative land uses proposed for the region so 
that an acceptable realistic strategy of land use 
may be promoted. 

The above research scheme is ambitious and may well prove to be 
premature for other than scientific reasons. Manpower is deplorably 
lacking, especially considering that even if it were possible finan- 
cially to overcome this, then experienced scientists of appropriate 
perspective,willinq to spend the field time necessary to acquire 
relevant management programmes are a rare commodity. 

A modified programme, of this research is presently being compiled; 
it may rely on a floristic approach to represent fauna and landforms 
to best advantage. It will depend on our ability to devise sound 
techniques applicable to these situations; and it will depend on f? 

tolerance in order that we are not forced to impose management devices 
perhaps-best-left--in-the-ve-r-d-i-f-ferent--reqion from which the~yyha%~beXs~-- - 
no doubt hastily adapted. After all., the Jardine River is probably 

$ 

no different today as a park from yesterday. Our concern is for the 3 
future, and we should strive to remember this and invest wisely of 
our effort to secure it. 

MANAGEMENT 

Although half the national park estate in Queensland now lies within 
the Cape York region, to date the Queensland National Parks and Wild- 
life Service has exercised management options resulting in develop- 
ment on only one national park, namely Lizard Island. 

On Lizard Island National Park the national park authority has per- 
mitted three leases to be issued - one for the development of a 
tourist resort, one for the development of a research station, and 
the other for the development of an air strip. Because the issue 
of these leases has resulted in increased human activity on the island 
national park, the Service has been forced into exercising other 
management options, these are - construction of a walking track to 
Cook's Look, erection of park'signs, provision of a camping area, 
and more regular visits by rangers and other personnel to police 
the legislation and.liaise with the lessees. 

, 

‘F 
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,’ I’ 1 Mention shoul,d be made that the Queensland, Forestry &partme,nt ,; 
‘,,I 

1 

'1 : ,: til : 
,' ,(the National Parks and Wildlife Service predecessor in national ,: I* ,', ;,, 

parksmanagement) ,was proposing .to'gaiette a large marine~na,tional. 'I' ,. 
% park over the 'reefs and yaters s,urrou;nding~Lizard Island. ,I ',This was ; '; 
-I$ ," 15, ,I not proceeded with pending clarification of the ju&.sdictional' ': ', ';I " 

position with regard to off-shore areas. Sb far asthe 'Queensland 1 ,' ,: 
evehment is concerned the matter of carryinti forw&rd that proposal, ' ; ',' 
would now rest with the"Queensland Fisheries Service. ,' ,' , " ,:I,,' w I 

/ :, ,'N: I ; 
The Queensland legislation 'governing n'ational parks states 'that the , ! ,:, ; 
cardinal principle to be,observed in their'management'shall.be the 1 ,I. : ,, I;' 

,I perf?anent:prese&atio,n 'to the grea,test possible extent of their 8' ,,, 
It'follows that the aim of'&nagement:must 'be 

,', ' : 
: natural condition. L "' j( 

Ii 'to cater'for'legitimate use while ,,preserving this natural'conditi~oh.' ; 1 q 
. . : / 9. ‘, I’ ,’ 

,( ,I I I 
All 'too often.parks are surrounded, by &nipulated environments and _' I':' ' 
subject to many'quite *unnatural influences. This. state&ant is', less,,' ' '. ,' '..; 
true.of the area'under discussion th&:it.is of most other parts 
of coastal Australia.' " 

/ ,' '1 ',:I :' ?", 
*e ,. , . ( L ", 

,, ,' 'I ,:/;I ' 
I' I 1, 

I Ideally, each national pa.rk.and similar reserve needsto'be thorough- 
. :, 

j ' : 
ly studied and assessed to decide what purposes'and functions it is ,! ( ',, 

L to fulfil and how best to manage it to that,end. .Unthinking devel-' I' 
opments can alter the nature and quality of the recreationaI:ex- ,' ', I' ,' 
perience which may be enjoyed by the visitor. Each individual ' 
has his own specific recreational requirements. ', If all.visitors,~' , 
are to have a chance to fu:lfil l+ose.'heeds, it'will be necessary 1' 

,' to plti to provide the evident range of recreational facilities' 
', differing in degree of isolation, relative comfort, sophistication, 

:j 1 

accessibility and cost, while ensuring'that the, essential nature 'I: ', ; 
,of the resocirce8is not,altered. ,, '. ,,' ,, " : : 

" ,,I "8 I 
T It is too'early for me to',predict wher,e the Queensland/Service will 

2: I, 1 
', 'I 

"next exercisesome management options in this, region. I$ie ov+ ',' : ' {,,,I 
a thousand vehicles arriving at the 'Jardine' River crossing'in '19'77:' 

!' '8, ',I ,, I,\ 
,. ': it is obvious there are several.thousand people visiting the Penin- "' 'I~:,~"", 

' I' sula in~the.winter and spring months.' 'Something,.has to be done about '1 ,, '.:j' ': ,' 
:, I 4 ,planaging 'these people.' With, its;ai&trip and importance for nature,.;,, lj ; 

, ;conservation Iron Range could be'the logical place for the Service to I, '! ",')' 
establish its'first presence in the Peninsula. ,I ,,,I 8' ,', ,' -,,a! 
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,  ;  I ,,I 
,! Management of the 'islands, particularly the coral;&ys cannot, bell' 1: ;,' : 

" > : :divorced from management of'the surrounding waters, 'reefs and sub- ,I',' ,;I 
merged lands. The reverse.also is true., &Therefore in theAus-,' 

* ; tralian non-unitary political situation it becomes :;a matterof co- 
', , :' ;',!:( 
,/I, ; I:,, ;,, 

, ', operation; The National Parks and Wildlife Service of Queensland'is, " :' " 
committed;,to that end. I,, ,' , , ,' ';. "1 
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INTERNATIONAL CONVENTIONS AND LAW APPLIC.&%,E TO THE AREA 
1 . 

by H.R'i. Jitts 
Marine Branch, Department of Environment, Hcusing 

and Community Development, Canberra, A.C.T. 
'i: 

ABSTRACT 
l 

‘r, 

As elsewhere, a variety of international conventions 
and a body of international law to which Australia adheres are 
applicable to the waters and seabed of the Great Barrier Reef ' 
Region. In recent years, the Third United Nations Law of the 
Sea Conference has been attempting to codify these and a range 
of newly evolved principles into a single comprehensive convention 
on the Law of the Sea. 

The paper will outline the,main existing international 
laws which affect the area,, indicate the consequences of the 
current draft Law of the Sea Convention, and how these affect 
the capability of the GBRMPA to plan and manage the area. 

. . 
I. INTRODUCTION 

With the Great Barrier Reef Marine Park Act of 1975, 
Australia created its first legal instrument for dealing with 
the Great Barrier Reef on a regional basis. The Act declared 
a GBR Region, created the Authorit-y-and--d.escribed- the---role---and-- 

-----fun&-ions of~72i&tZKit&~y. Dealing as it must with,the sea, 
the seabed, the living creatures of both of these, as well as 
man's actual and potential activities in the Region, the Authority 
will need to find its way through the maze of international laws 
pertaining to these. Without claiming any legal or cartographic 
expertise, the author intends to describe some of these laws, 
both conventional and customary and both in force and prospective. 
Some of the implications of these laws for the work of the 
Authority will also be described. 

II. INTERNATIONAL LAW PERTAINING TO THE SEA 

The concept of a coastal state's sovereign rights 
the sea adjacent to its shore was only developed slowly'. In over 

early days, some nations of vigorous navigators and colonisers 
did attempt to arrogate to themselves sovereign rights to huge 
portions of the world ocean but these received very little 
recognition. In more recent history the concept of territorial 
waters adjacent to the coast became widely accepted; the most 
common width of this territorial sea was accepted as three 
nautical miles, the range of a good cannon.shot. For the rest 
of the oceans the concept of freedom of the high seas became 
widely accepted. Under this regime the coastal state had the 
right to control activities within its territorial sea 
nations were free to 

but all 
engage 

in the seas beyond. 
in whatever activities the; chose to 

- 
With the coming of industrialisation, increasing trade 

and the increasing dependence of many states on the resources of 
the sea, it has become necessary to codify the customary 
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,. international 
8.:' I, at .Geneva ih 1958'under the‘aegis of :the Unitea INations,;: j, ( I, ,were two Geneva Conven.tions in 1958, ‘one or, "the Territorial ,/, "Sea and the Contiguous Zonei' " and ,the other .on ?the Continental, ',, :j ,,: ,I / Shelf'!. ', ,: ,' ! , ,,, ,,,, ,' 
,i$, ! I' / ,!' .,/ ,I * . :I/, ',,. !. ,. 
ik Utider the Convention on.,the'Territorial ‘Sea. and the ' ;' (I 'a Contiguous ,Zone, 1 4!+ contrdcting p'arties .establ,ished: the *right. of: : " /, ,: : :' ,' 

: ,a coastal state to a territorial sea adjacent to its shore,jand j J..':,' 
iI,’ : ;, described in,some detail how this sea should be.chartedi‘and the' :!,,,,';I, 

nature of the rights and obligations of'the,,coastal'istate. 
However, the Convention failed to degcribe,the width of'the :' :,,. '1 

" ,I/ 

('I territorial,sea. Many'nations ascribed to t,he 'customary.thre,e, I 1' ,' *. :, 'm mile, limit,.however, an increasing number insisted that:the' ,:.I :, ,I, 'I 
's 1imi.t should 'be twelve miles'.' Some South American states 'I 1: ,: 'I 

cl:aimed a "'pa,trimonial sea" up to 200 miles, inwidth;. The main "" :', : : , '. prob$em was the. inability to reconcile the desire.of"c'oasta,l ,',.' 'I 'II-:): 
,I states to control the exploitation of marine resources,with :' j":: : 

* that' of trading nations to maximise free,dom of the sea for I'! jJ $, , navigati,dn. In spite of. its shortcomings, this? Convlention! ' ', I' , " m_,: y0 
' 'represented a major step forward in $he,law of,'the~ sea. ' ' : 4, /, 

I,( .;I., I. ,. : 
8' .', 

1 ,, The Convention on the,,Continefital Shelf was' significantly ,' 
more suckessful. It'establishedthe sovereign right of,the, coastal '/', 
state to the mineral resources of:and: the living resc&irces~'on ',:. 1 

I; the dontinental shelf~adjpining its shpre:to a depth of 2Cd metres " s ' 
$9 .,' or greater to the limit of ,exploitabilitys. With 'developing :! : ,' :I,,:; 

technology the latter,limit is.@osing,serious doubts, as; to its ,I : 
+I ' 
y, ,: pres,ent day:acce@tability. Twoosignificant :new condepts ,were' 1 s')/ 

II' ,.'included 'in this Convention,. The first was that ,other .stateS..': ,, : (, 
& I could conduct research on'the:,continental sh,elf of a c'dastaL i 8: 

.sta,te only with the,consent,of the coastal state,. but that this;' #! 'r 
,' 1 ' consent should not normally b,e withheld. The second'was that a' ', 

,I cqastal,state, in exploiting the resources of its' shelf, should ,:eJ 
.I ensure,,that freedom, of 'navigation and,the liqink.resdurces of 

the overlying waters should not be. adversely affected. These,': ,,#: 
IIS' I 

iI 
,concepts'for the first <time recognised certain bbligation,s,.ori , ' .t:sl:, , 
the 'part 02 the coastal state regarding the seas b3eyond,,,.i,ts " I ', 1(,# " I., I' 1 ,s,overeignty. /, ,,,,:: 

,' 1 ', ,' .,' ',, II., I \. ,I ". I,! :, 

from shipping. 

,I, 

I, ‘, ’ 

,I :. 
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protection of the Reef, but also in that for the first time 
it gives international legal recognition of Australia's special 
interest and responsibility in the GBR Region. 

III. THE THIRD UN CONFEARENCE ON THE LAW OF THE SEA (UNCLOS) 

Since the 1958 Geneva Conventions, apart from the 9 
already mentioned weaknesses of these Conventions, four matters c 
have arisen which have made urgent the need for a new Law of the b, 
Sea Convention. The first is the world's increasing need for 
both nutritional and mineral resources, the second is the desire 
of developing nations for a greater share of these resources, 
the third is the discovery of important potential mineral 
resources on the deep seabed, and the fourth is the increasing 
recognition of the need to protect the world environment. Related i uo the first three matters is the emergence of the concept that 
the resources of the sea beyond national jurisdiction form part 
of the Common Heritage of Mankind and should be exploited for _ 
the benefit of-all nations, whether coastal or not, particularly 
the developing nations. The fourth matter was brought into focus 
at the UN Conference on the Human Environment at Stockholm in 
1972, where nations agreed in principle to the obligation of all 
nations to protect man's environment, including the marine, 
environment, from the threat of pollution resulting from increasing 
industrial activity. 

As a result of these pressures, the United Nations !s 
convened the Third UN Conference on the Law of the Sea in 1974, 
giving the Conference an exceed_ngly.amb.it.ious--manda-te---to- prepare - - -- _- --- ~-*A 

--an--international convention on all matters pertaining to the law 'i' 
of the sea. The Conference has worked intensively at succeeding 
sessions and is now engaged in its Seventh Session. This Conference 'y 
is undoubtedly one of the most important activities undertaken by 
the UN since its inception. If successful, it will have prepared 
the most comprehensive set of international law yet attempted. 
Even if it fails to achieve a convention, the Conference is 
creating a whole series of ccncepts which are achieving universal 
acceptance and which will, and indeed have already, become the 
basis for customary international law. 

Until the present, the Conference has worked in three 
concurrent, almost independent, committees and a fourth series 
of informal plenary sessions. The First Committee is charged 
with matters related to the exploitation of deep seabed minerals. 
The Second Committee deals with questions of national jurisd.ictions, 
freedom of the high seas, 
to them. 

as well as living resources and access 
The Third Committee deals with the protection of the 

marine environment, marine scientific research and the transfer 
of technology. The Informal Plenary Sessions deal with the 
settlement of disputes. A wealth of informal documents has 
emerged from succeeding sessions of the Conference, each leading 
closer to a universally acceptable Convention. .At the Sixth 
Session held in 1977 the work of the four groups was amalgamated 
into an Informal Composite Negotiating Text (ICNT), consisting 
of just over 300 separate Articles with ,7 lengthy Annexes. 

The ICNT has not yet achieved the status of a draft 
Convention. In fact, many important nations and groups of nations 
still find the text unacceptable as a whole, to the hoint where 
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i,, "(; nations A?--- - 
i ,I, :' ,,' ,I';' the, matters rr-,----- __ ___ ---- __ 

', evei? though-with varvinw success,, 
I ;,% i ” 

the remarkable fact::'is,,tha& the: great,'ma,jorit3f of 'the ,300 ,,'Art~icles',l I.' i 
have becbme’ infohnal’l’~ acckpte$ “dy sconsensuk of thesome:' 1,,,5C:L i ': ': ,,( ;: ,j 

,narticipating in. the Conference.:' The ICNT treat,s;;all :" ,j 
&ferred 3n in the' first paragraph of ,thisXsection,, '1; ',,, 

-;; V A, delicate balance has been i ," ':.,,, 
achieved .between theviights of the coastal state and freedomI'of! / 

1: 
,: ; 

the high seas. <'The major points of'disagreement remaining relate ',,. ,, ;' 
to'exploitatibn of deep seabed' resources,,and.to the $ight"of ; (,' ,: ;, 
acces's'of land-loc,ked snd geographi&lly'disadvant&ged states to. L ..'. 
the livingresources'of the sea under coast&.state jurisdiction. / ",,' : I ,, 

One of the.most important concepts ,that has emerged :' : 'IJ'8y' 
from the Conference is that of the, regime.of the 200 mile: Ex'clusi;v,;,; 
Economic Zone,,(EEZ). 'Under th'is'regime a coastal statehas the, Al!', h in ' 
r,ight to d,eclare an EEZ extending 200.,miles Ifrom the,baselines‘ 1 ,',, 

:from which it! constructs )its Territorial 'Sea (accepted in the _,I 
ICNT as 12 miles).! ,In its Territorial Sea, 'the coastal state..'j:, 

s,,~', 

has' the right to enact whatever national legislation.it cqnsiders '..::', 
c 

necessary, ,provided, that this does not unduly hamper':the, &nnocent :'!,' ', 
'passage of shigs through these,'waters.: ,The coastal, st&te also .:,‘, 'I 
,has scvereign rights over the resourcesin its Territorial Sea'., ,,-j 
,The co,astal state has the right and the o,bligati.on.to enact-,;and: : ' 
enforce legislation to protect the environment, in,these waters. /. I::,,,: 
Some of these rightslsand,obligations are specified:to,extend. to )' ,I, *:,,: 
the EEZ. With regard to'living resources of the,:,BEZ,: the coast+1 :, '!, 
,state 'is' ob,iiged to'grant ,access'to other states!:,toze,x$loit. that II 
Vpo,rtion,:of the resourc,e beyond.its 'capacity to exploit'. The .' 'I 

;'I, 
', ; " ,,'I 

coastal statel's obligation to protect the.marine environment of ,,,;' ,, 8iI 
the' EEZ is limited in‘.that any legislation ,must be,in accordance : "' .', 
with generally accepted,international rules and agreements. The 
ICNT specifies,that in the EEZ other states, can :coriduc't sc,ientific,, a /I~: 
research'only with the'consentof- the coastal, state,, and that the ,, 
coastal state has,the rightto parti'cipste inthe research.,, ,, '1 ,,, I:,, 

, (,' ' ,I I,, I,' ,' 
:: An Article in the ICNT of particular relevance to the ,'/ ' " 

'future'management of the GBR, Region'is Article 21,2, paragraphl,?. :I. 
This would' enable the coastal state to est&blish within'its .EEZ , : :,:,' 

'a "special area" wherein :national,laws .and regulations 'may,b:e' '; I .' 
!a$plied which go beyond general international'rules' regarding the :) .I'.';: 
control of pollution from:ships within an EEZ. ,Such':.'I'special;areas"',. ~j( 

,and proposed national regulations re'quire the anproval,of:8the ,;lI;':' ' 
competent, international jorganisation (e.g. IMCQ): ,'i' ! ,I 8,' I' 

" ,I ,' t ,,;. I ,’ ’ ., ,' I ; I,.,,,( 
1 1, Under the '.regime, propos'ed !in 'the ICNT,; all states' will, I, ,,;": ,I' ' 

', " have 'both the" right and the obligation to ,establish and, 'to enforce ;:)I, c'i 
' national laws and regulations.to prevent,' reduce..and control I, ,I;. :,,,. I; :I,fl 

:'pollution of the mar,+e environment from all so:urces,,' of, pollution;r:~~~~ "iI ,(,,' ,' ,, ! (, ,(': 
.' 8, 'I '.., 

" .,,,I ,, ', / (4. .N1. P-USTRAL~~ 'LAW PBRTA~INING To THE SEA 
',, 0 ;: ~ 'I, ,,, .' ,, ',, 

1 ' ,, ? 
,,:, ,:, : ,: ,i ,,/: 

, ., ( I,/ ,' 
$3 '1,. 

" a Australia is' a signatocy'to the,,ttio Geneva Conventions, 
:'* ' ,, (!I 

!;'to 'the:,,many IMCO Conventions 'on pollutioh and safety r;'elated, to I 
;,//j 

:I:~:; /, 
>c:, shipping as, well as to the London, Dumping Convention 'of8'.1'y7i2. ,,:I ,';. :I,,,!' II 

8, ' 19 ,, Adstralia'has 
"Conventions',, 

ratified the Geneva Conventions' andsome 'of the ;IMCC (:,. ;,,:P: 
'I ,' but not the'others. 
I ,;,, 

,To do so +n 'most, cases requir.e,s :,, I,),,' ,,' 
, ,:'L ' the ,passage,'of ,nati.dnaL,legislation~,. While ,matter's ;are 'inhand 8I :I*, ': 

for this .to be done as soon:ag'poss&ble,, the process &IX Atiqtr$i'il& I;,.,, :,: 
II 1, !.is nec,essarily ,jcomplex .a+ 'time-consuming. I: /I II", (' 11,' 1 fia ;; ':'I j 1)' Ij I 
'. ,, ',d,,',,* ', ': ', /, .,,I, ,,:t; : 8, 

'. .I /, I, 
I ,, ' ,I ! ,, '1, ,', ('8, I ,' 0, p ,, ,,I." ,‘I(, " 

,' , I ,:, ,' '!, 1' ', ,(I I;' 
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The basic Australian national legislation is the Seas 
and Submerged Lands Act of 1973, whereby Australia has implemented 
both of the Geneva Conventions-. Under this Act, Australia has 
established its sovereign rights within the Territorial Sea and 
on the Continental Shelf. 
of the Territorial Sea, 

The Act does not specify the breadth 

3 mile limit. 
but Australia at present adheres to the 

The Act does permit the determination by Proclamation 
by the Governor-General of the breadth of the Territorial Sea and 
the baselines from which this is to be-measured. Work is underway 
to complete the enormous task of charting these baselines. 

Australia's legislative control of the Great Barrier 
Reef is reinforced by the Continental Shelf (Living Natural 
Resources) Act (1968-1973) with respect to sedentary organisms 
and by the Great Barrier Reef Marine Park Act (1975) under which 
Australia asserts environmental control over the GBR Region, 
subject to international law. 

Related matters are dealt with by other Australian 
legislation which includes the Navigation Act (1912-76), the 
Fisheries Act (1952-73) and the Petroleum (Submerged Lands) Act 
(1967-74). 
Conventions. 

As well there are Acts implementing some of the IMCO 

On the basis of justification under recently established 
customary international law, most of the major coastal states have 
declared either a 200 mile Fisheries Zone or a 200 mile EEZ off 
their coasts. a. The Minister for Foreign Affairs announced in 1977 n 

that Australia, in concert with its neighbours of the South Pacific_,--.-.. ---.- _____-~t.ends-to-es-tabl-ash--a-- -200 -mile-Fishizi~-Zo?ie and that this -represents Is, 
the first step towards Australia exercising at some future,stage 

w 

its full rights under a 200 mile EEZ. w 

V. IMPLICATIONS OF RECENT DEVELOPMENTS IN INTERNATIONAL LAW 

Under existing legislation, Australia has unquestionable 
control over all seabed activities in the GBR Region. The imminent 
200 mile Fisheries Zone legislation will reinforce Australia's 
control over fisheries activities in the Region. The 1971 
amendment to the IMCO Convention on oil pollution from ships gives 
Australia adequate rights in this respect but domestic legislation 
is still needed. The main jurisdictional uncertainty remaining is 
in the overlying waters in the Region, with respect to shipping 
tourism, pollution and even research. 

9 

On the chart attached, lines have been drawn approximately 
3 and 12 miles off the mainland and around islands in the Region. 
These do not purport to represent either present or possible 
future Australian Territorial Seas as these will require very 
careful determinations of baselines. However, they do illustrate 
that a 3 mile Territorial Sea covers only a very small proportion 
of the Region, and that much of the international shipping passing 
along lanes inside the reef is in waters beyond Australian 
jurisdiction. With a 12 mile Territorial Sea most of the shipping 
lanes would come under Australian jurisdictio; (although subject - to international law on passage through' straits); however the 
greater part of the waters of the Region would still be b;yond 
Australian jurisdiction'. 



: pollution they,cause. Austral'ia Gould ,also take some me'asures ‘to :"' 
.,N ,% pro,tectthe Region fr'om;:sources of pollution,:outside the Region'. "Y 
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,There' isno certainty as to when,, ,or evei <if, 

' '1 
a new": " 

II Law ;of, the Sea'Convention will: be. achieved..: gowever, the':'. :', '., 
I !_ ,,' <I, .: negotiations at the Conference 'have produced such a,growing,' ',. : ", :',;' 
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,I ,,, ,/I 
I I ,’ ) , , AND ITS a&DtiNISTRATIOti ' :I ,$:I ,I \> '1 :. 

9' ,',,a ,'. 1 4 1 
* 

:* CHAIRMAN : DR: . I J . :BAKER < / / ': ".a ' 
/ 

" : ', /', ,*, '. ' 
E; Frankel:' " I would like 'to make a ,komment 'con&rning 

,'\, SO,/ : >' 

h Isbell ',s, s'tatement . 
1'1 /i :' I ' 

. In the Normanby-Kennedy &t&m&t ,',,;' ,,; "; 
marea*a huge wedge of sediment flows out into Princess "- II' 
: Charlotte Bay with ab,out 8O"/p mud 'suspended in coastal. .: " ;- 1 .'.""'. 
waters and, gradually.decreasing with distance (offshore). , ,,I :11(, 

., Because of the mud, some of' the inner ,reefs ,particularfy /:1 " "I ; j " 
Corbett, Redge'and the, like, are extremely'dep&uperate,on .' "8 :'; 

', their more southerly, extremities. ' The Fly River.o'f: ' ,' II 'II' 
southern New Guinea hiis a trem&ndous'influence"on;:'the 

; 
:1 

L 'northern end'of. the Barrier,'Reef. 1 thi& the '# influ&e 
: #I ;‘, 

,,/ :' I 11 :' , 
,o,f the sediment: discharge and;,fresh water 0.f the ,Fly is the : 
controlling ,factor in the,northeti end .of:.the Barrier'Reef.:! " Y: *! 

I( Mainland, factors; particularly fresh waterrinr-offs and ,,, (' ;' :' : 
associated sediment are extremely important in formation' ,j,, ; 
and ,control'of reefs. 

,) ,( ,I " 1 .' :. " ,#' I,.( , ./' b , '3 I _I I..,., ',,I , t 
'R;, 1sbell:i I lthink that ,is &very fair cotient..'. The' thing II" 

', we have 'to keep'in,perspective is,'the time.s&le; Has' the 31' 1, ',' !' ,, 
$ " Reef'been subject to catastrophic events,:in our #lifetime 

.or in the eontext of historical man? 
I.1 

? *, Some records,::are now 1%'. .,' .:' 1 
being,,established on pest climatic change in nort,hern " : #.' %' 

il I Queensland for example, Mr. Peter Kershaw'fromsMonash. ,i : ;' 
$4 :, University has shown that the Atherton,Tablelands region, 8 

&? ,', 
has been subject to considerable qhiingesinrainfall over ," + ; 
the'last 50,000,to 60,000 years.' #We must expect that over : ' ,I 

" that kind of'time span there are. going to be event+ha$+& 
: a marked effect,on the Barrier'Reef. (I. I :l,i I, ', 

: ' ',, 
'* /),/ 

D.W. Conne.11: 
i,; 

I 
In ~pursuing that point a little,!the ,salinityy 'I"",, 

'I< ' varia,tions m coastal areas, throughout'Australia,'haver had 'j ,!'::,'l.' 
a dramatic impact on some,marine areas and ticoral reefs,' a* ;' s ;I ' ,I' 

', (.; for .example,,, in Moreton Bay. I .was just/ wondering whether,, 1 ', ,I .: I,'I,~ 
'the,re are any data available on salinity Fiations :in 
the northern part of the Reef,., 

'ii, /\': 'I 
I :-' ( '!, .I ,, ,I, ( 9' ,, : ) 8, 

‘, 

,’ , .  

‘,‘,( ,;,m’ 

I ,  , I ,  ;  ,,’ 

/ There is a Masters I&esis on 'that ,subje'ct ,'I .'I I, " :' "',I '(ii 

',,I 
" by Braddon'which has some. data'on salinity variations ,for , _: 

; around Princess Charlotte Bay. 
,-iii; 

jI 
,I /,', 

: s!': / 
I :, : ," ' ,I ,,'I, 'I 

"! :, 
I!, 

1 I 
I ,  ;  

ChBir&n,n 
.,%;:I 

', ,. 
Is there any geological'evidence of the,past:; ; 11 :, :,';), ,, 

",history, of run-off? 8' .I ,' I I,, 8, ( I,') 
:’ : r 

; J,.E :N': Veron: 
, ‘. . . . :.>, 

(3. I, 
I. !’ 

Cores have been taken from 'ground Mud 'Island '. ': g",::-: i 
VI 

&l',: ;, 
and there +s, a lot known about the fossil:coral'sequenc,p‘: ',I,, ,I:, , (1, 
in Moreton#..Bay. Love11 ' s study during 'the big flood 
,enabled,,.him to map the ,coral communities 'hefore, 

'1, 1'8, /' ' 
and after; :'. 

1 :',"" i,iII 
I ;i";: 

'/I' 'I ,the 
;, 

flooding'. ' 
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F. T'albot: I would- just like to make a comment here on 
the problems of sediment potential and land run-off. 
One of the things we seem to lack is information on the 
hydrography of the area. Why is this information not 
presented in our symposium? 

P. Mather: C.S.I.R.O. Fisheries and Oceanography Division 
who have done most work on the hydrology around Australia 
are aware of the shocking lack of information in the Great 
Barrier Reef region. I think it would be very useful for 
this meeting to emphasise how very much needed this 
information is. 

Chairman: As to Professor Talbot's question, the Navy was 
approached but declined to speak on this particular area. 

E. Frankel: There are eleven publications on hydrographic 
surveys ot the Great Barrier Reef. 

D. Barnes: At least three and perhaps four people have 
mentioned the apparent great age of the Reef, perhaps one 
of the speakers would like to comment on the actual age 

. 

of those processes. 

!%s%% Research programmes we have been involved in 
ast three years have involved shallow drilling 

into a number of reef-caps.+- I-thin-k-we-ha-ve-gone --into .-. -.---- ~-- 
---.-- __.-- --- sixteen reefs now, and the C"* dating that we have for 

those reef caps indicates that the material within 25cms 
of the surface of present reefs dates as old as 6,100 
years, and I think the youngest date we have for any of 
these reefs we have drilled for that depth, is 2,000 or 
2,500 years. In other words the indications are that the 
present reef flats are relatively old and that present 
run-off is not affecting reef tops. 

D. Barnes: In fact 20,000 years ago the sea level was 
10~ its present height and everything that we 

now see as living coral units on the Great Barrier Reef 
would not be older than 20,000 years and probably younger 
than 6,000 years. 

E. Frankel: I agree. I thought the whole thing could be 
summed up ln an expression which says that "the present 
expression of the Great Barrier Reef is no older than 
10,000 years" because if you take accepted sea level curves 
world wide, sea levels started rising to about where the 
bottom of the reefs start now about 10,000 years ago, more 
likely 8,000 years ago - that is when it all started in its 
present expression. 
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Could;>&; just' make a fcommedt? T&!major .surface; 
isdovered,.with seismic 'metho'ds is -ss'&med to have ,';' ' :i')ji:', / 

',, ,. ,*, :, :' , 
,,,been produced during s'helf emerg.ence during Low .stands,,of, ,I, '( :, L,,'!, IT, 

,/ , ;/ '. sea- lCye1 ., In fact‘,the! evidence suggests that: ft could have :,; ,' , 
u.. 1 ,, .been ,produced over a numbe?,of ph&es ,of shelf emergence ,'; .;, : ', !: 
! ', ,* ' " caused by regressions, I ,' 'and 'the"re' is no guarantee 'that", ft, ;,',,," 'I' '8 ,' ;I 

precisel,y"'correlates with that~ level,, ,and it is' puree (' 
,, ,. konjec'ture that the deposits ,lying' above.,:,it are ,Holocene.'., 

:((, ;I /i. 
I ,,, 1' . . . . Furthemore with regard to, the banks ;north ,of Lizard',Is‘land~ .' 1,,!, i';: 

/I',, ":that 'are. covered by Halimeda'st 'the moment, we%'merely .bay ,i ! ' l," '.,:' I! 
: ,, .I 'that those.banks 'are $overed by Halimeda: meadows,,land by'.,'3 ;/;,! 

el-,and sand., 'W& "do,,not, say they ,'ake" q@josed [ 
. I' They,have sedimentary,structuress tihich, indicate. 1 

II "1 (2" 11 

entation 'and as to, thei,r,'composition, i,t ii,'* i ) , 
;I$, 

r I 1. " (1 ', ,I ,,,;' 
4 ' st,lll', $oubtful);,. :,' ; : ", ' 

:,,, ,j ,, :,, : ,;1 .: ,,!,', ,/. ,, :; /: 1; 
,s,,,. ';' 'I ! ," M. @it&n':' ,:My' I ask Mf,"'Jitts 1 ab& &s,tr-ii&!',i so+er$?$& I It',!~: " I. 

4 
I ’ 

I' ,+n the' northern, section o"f Reef in +nsider&tion,'of. Papua,. ,’ ,, ;, .‘,! :’ ,:,!’ ;_, ,I 
St ” ', 

New iGuinea's 200 mi..le zone? " :I ., 1 
: : ". . : '/ : t.' : ' 

:,,: ,' ,,' : ,.I,' ; I,, 
/'. I ,q ,,.(I' 

'I ,'H. bitts :' The ,de-liberations of.(.tlie,,, Lat;j of. tth'e ,Se"a,: 
Conterence were 'large,ly concerned. wl.th the 200 m$l,e ,' : 

,' ..' .,,~j~,~,~ 
B. .,, 1 ,,':, 

: ,I, ! ,',, 
,@Y. )' 't zones. Regarding Papua'New Guinea, ,I .think I am 

;: 
I", '/ : 

correct in saying. that if, you define the Great ,B&rrier ; :., 
',, 

' 'I; ', 
Reef Marine Park Regjon a,s 'paralleling ,the'top of Cape' ,";,'-,, r. 

;,I ,,I '. 
',*I , : I/ 
'*, (' York PenFnsula , ,then ,there.'is no confUct at 'all. <Trea+ ..:', " : ' 

'/, 
&, " 

negotiations are'proceeding with Papua N&w GuTnea on the 
subjeCt ,of the,iimitations bettieen Australia'and ,Papua 

'J; ,,:,1,, '::, 
I " ', 

1 New -Guinea and.these are complex for;all sorts 0%' reasons, ' " ', , /;1 
'but I do not think'it affectsthe ,Grdat Barrier 'Reef s$ " ,I :': ', : .: 

I .  1' ' M+rine Pa&Authority at all'with the.Region's bo,&dary ,'I.:' ', I 2 II .', 
',,, 'being level with thel'top of Cape York,-Peninsula'; I ,' . ,* ,,'.',' 1 ; ,,:',I;:;! 

,a”  , ,  c!,;,., 
" ,' ,B': Goldman:, I' would like to.'see s'ome ciarif&at$on in' this : '*.';: ::,':;' 

.' ,() tslk about <the. geolbgical,8history. of the reef.; differentiating: 1: :,s 3 b,etieen '$the geomorphologica$ .and ,the"biological htstory. l4 : 1; 1' :U",i, 
'I " Despite se& sevel:changes, I' ,would as'sume that there, hai always ,I " :',I:, 

: 
" be,en some'dort-of,'coral reef community on the fringe, of the 

:,continen,t 'during..evolgtionary' time. Is th?s 'the ,case? I/, 
: : ',, 

s: ,I .1 'I t,1 'i :I 
:', 
,: .I ., .,:Gr# ,has. there been in the pas't 'a system, where 'the &oast&ine ", ' I: ,, ;/( '.;!,,.I' 

,,' ",,h& ,,abruptly stopped 'and'there have been no fringing' or:! ; ',' ,; ,;;i :, , 
,/, ', cbr'&l ,Lreefs?T,l :,: " '. (8, '/! ,' ', ,. 

,: ' ::, ,, ( : . j ,; "',s/ 
I, .',,I . ,,' .' ,' $4' ,I. 

;J.,E.N. 'iieron:' On'the farnorthernBarrier Reef an 'oil' ',.J 'I 1, ,I' : 
exploration company sunk ,a well' near' Brkmble Cay:tihich,". 'I I.', ,' :J .,,m !ii I[,,/ 

I' : m'i w&nt.'r+ght 'down ,to, Miocene deposi'ts while still go,+ng: ': ': ,' ,, j;,';,,s:: 
'I ,through coral reef,in a relatively cont,%nuous,,se.quence. ,,. ; ,, ,' "',' ; ;/ ;: : ; :,,,,I , : ,:I 

': ,,B. Goldman: 
i 

'So'from the ,evoTution& point ,of view,' 
8. 

!  : 

t&fei 1, ‘i/::l;: ;ii ‘: ‘, 1 ',;, (1!? 
'/S ,has been,,al,continuation 0,f >a, coral reef +amunfty. "# I,, it $'j., 4, " :,..:,JI,, ! !, 

/(,;I :,,'I : ,', 
,:' ,:,:I ,) ':I '- ' /,;!+ I. ',,I /I;I,' 

'. t, I' ,'1, 'I';, ,I ,,I I 
I :! I" ,,'I, ," !I'. ' ",,, ,I ,,I,, : 'I ! ,. 1 I, '0, ,I ; 

I :, ." t ,, ,:' ,, ,,',f' 
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J .E‘. N. 'Ver'on : We believe so. In all probability there 
be something about the edge of the Queensland trench to 
the present situation possible. 

must 
make 

A. Birtles: You stre,ssed the-fact that mainland events are 
having little effect on the Barrier Reef system at the moment 
and you do not stress future agricultural development. I 
would just like to emphasise the importance of base line 
studies. When you consider slightly.more developed areas 
further south than the area at which we are looking, there 
is a great deal of discussion and disagreement about 
previous conditions. Magnetic Island is an example where 
there has been a demonstrable change in the reefs around 
the island; whether this is to do with dredging, agricultural 
practices or the city of Townsville it is really impossible 
to say, because there were no baseline studies. 
Sir Maurice Yonge was really quite depressed by what he 
felt had happened to Low Isles in the last 50 years, because 
of increased run-off from the Daintree and Mossman area 
as a result of agricultural development. Dr. Saunders 
emphasised that this northern area is largely pristine and 
it is fine and proper to set up baseline studies to monitor 
possible changes in the biological system. 

r 

a, 

tb, 

n.. 

Chairman: I would agree with this and expect that the 
Piuthorltyla-planning-wi-l-l-in-vo-l-ve-co-ordinati-on-w~th- 
Queensland Government bodies. 

J. Woods: Now tha't Dr. Veron has established the longevity 
and viability of the reef systems, I would like to ask 
Mr. Jitts of what significance is the Premiers' Conference 
resolution of October 21, 1977 involving the transferance 
of jurisdiction of the territorial sea to the'states and 
what effect this will have on the future declaration and 
management of Marine Park areas? 

H. Jitts: The legal situation recognised at present is 
that the"Seas and Submerged Lands Act" of the Commonwealth 
Government is the law. At the Premiers' 'Conference last 
October the question was not whether or not this is the 
law, but what should be done to live with this law. Under r 
the policy of the government of the day, what the Federal 
Government has been seeking is a system whereby those 
things that have been traditionally controlled by the 
States should continue to be controlled by the States. 
The object is'to find some administrative means of doing g, 

this that does not cause any'legal problem. At the 
Premiers' Conference there was a comprehensive discussion, 
but they finished up with an agreement of what they would 

.4& 

like to see take place. The problem is that having agreed 
to that, the lawyers have not been able, up till now, ,to n 
find a way of making that legally.possible. -Whatever happens - 



'as, 'a'result: of ongoing consultations on this matter,. the : li 
1 .,position with regard .td the Great'B&rrier Reef Marine!Park: : ,'/I ' 

,Authority wilI,not really change. The. Great, Barrier. Reef ' ,~, ,:I 
Marine,Park Authority'.s basis has'altiays been,one of," 

1: 1, 
, 
I co-operation between the F,ederal ~Government'.s ,needs, and 

',I I! I' 
I' I',, I:, ,' 1' ,:i' 

c 'aspirations and those of 'the States., and I think,that this J 
situationwill. continue 'whatever‘the outcome of the ,N : " 

'I,' Premiers': Conference, There, might, be a slight shift.' ',) i 'I II' ';(I, 
' in balance from S,tate to F,ederal predominance of'legal' $1 )' ,' i': 

' I instruments, ' : but 'no j other great .change.. _', ‘1,' ]. : ,' ,j'*,. .I ,I i ,,,,:: 

: 1 ", / : I,, ,. ', 
Chairman:,. Could I on yqur behalf' 

> ,' : ,,'I I: 

Through D 
thank the'speakers? .., ';, 

Orme and Dr. Veron,, w;! have been given a 
: :I , :,, r.. -" ': 

t@j ,:, i izery'sound 'descriptiorxof the Reef Region and many po'ints , : ' it : I' / of the:Reef north of Lizard Island I am sure ,have high- ,,' ,: 1: ', I 

*I .'I. lighted our inadequate knowledge.. The very poor state of,, 
knowledge'on the Reef's bathymetry was stressed'by, 

I. :I. 1,' 
c* ,i :, 

Dr. Veron.and he also showed the marked contrast between ,'," 
8 : y the northern area and vha,t we know.of'the southi, 

',I 
I,, think "'- 

,: ;, ,, ., 'that he gave indications to the Great Barrier Reef Marine, ': if,: ':,,: 
,Park Authority on some regions ,that do need protection I: :/ 

', : or consideration for protection even now, and,%iill' ' ,/j 'I';' 8, 
/ lhear'much more about Raine Island and the deltaic neef I,,,. :I::, : ', 

' t.* < lsystdms in the.future. ' ,I ,/, :, " I I ,: I I I , ,', 1' , .' ',, 
,,,' I; ',I , ,':. ,, , ,, 

" II,'. Ray ,Isbell, in speaking about the land'masses,;, 
! ' 'gave us the heartening news that there is relatively (/,':',::'( 

', .: ' : little: disturbance due; 'to man at,this state: if therel: are',,", .*,U(~ * jl 
',', 

I' ',, "1 / to" be studi,es on the ..effect. of m&n-made, changes ,,to 'the',; s s. " , ,L:/:,' 
I / :environment this is an area 'in which the:Authority should,: jI ,' 

i ,,keep a,close watch. 
: .:/ I 0 

,: 'I He stressed,; and',Dr.' Saunders later I( ,t ",'I! 
,,." 

)' '< reinforced, ,the need for, ,collaboration, b.etween different' ., : "'I( 'I"':,!/ 
: bod,ies if any meaningful studies are to be under,taken#; ,. ! I:': I< 1;, ', /. 1 ', ‘i ’ 1. ,, “. 

.‘c+., ” 
> 

‘I 

i' In'iDr. Saunder's' paper, we saw the ben'eIfi:t of ,': ',I,: L" 1, 
a's'oiirid development of 'national parks as long ago' as the , 1 8,I/ :#:I: 
'1930's 'and'how we in Australia are benefitting from those '?":I,' 1 
actions,to-day.. He stressed and againsupported Mr. Isbell I'*'! 1, 

'/ that' you cannot divorce. land from sea and therefore ina&; 'I, ~ is' 
considerations of the Authority, it is essehtkal: that tie 

,'!L 

collaborate with State, bodies'. I'fhink this shobld' be', 
! : 11,' ,;.',I: 

discussed 'in a'later session. ", ,# 
, ;: :: ,ij' : II 

/I : 
; (,,,,;,, ',I : '; : :! : ,i,,:!i,,4;: 

,( !, ,, ,,,. 3s; I, " ;' <' IS, " ',, ', 1," " $' *' , ,' , '! ,,,,'/ ,I ,: .I I 
I II,, ', ,. / 'I s 

a<: ,,, ,, 1 1 I' :- 
I, ,', 'I, . i. /II 

: I. * ?', ;', .I , .,, <.' .,', ,,' I.,', ,!',(I, : I /!,, / ,, ,, ..' ',,, I ,, ,,' 'i! ': 8, ': jI :' ,,I 'i,, 8, I 
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The public conception of the Great Barrier Re-ef 
is tremendously important to the Authority, because as 
Dr. Saunders said, most people imagined it as something 
around Magnetic Island, Heron Island or Green Island, 
and its a much larger problem than that. 

Mr. Jitts, in finalising this session, brought 
to our notice the changes in legislative procedures 
involved in the Great Barrier Reef Region and the 
significance of the 200 mile economic zone. I think 
that we have been given food for thought for the 
subsequent sessions and I would like you to join me 
in thanking the speakers for their contributions. 

_ _ -_ --_--- _____._ -------- 
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DEFENCE INTEREST IN THE GREAT BARRIER REEF 

.~lcolm W. Buckham 

First Assistant Secretary, Facilities Division 

Department of Defence 

Canberra 

Abstract 

Past, present and likely future use by Defence 

of reef areas are described,and general Defence 

interest in the reef is discussed 
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('. : 'I 
i.. IThe ,Great'Barrier'Reef is not only a ma,jor asset ,'% : ,j '- 

+> ; '/. 
'I ,.in Australia+'s .yational Estate;': / / 

<if>' 
j it :i,s also a 'natural weapon<,;; 8" ,I ,,'I; , 1 

(',I, of continental defence, forming,: asit does,' a. bulwark to .,,' ,: " ' * s~ 
,' 

(' 4 ' protect',our north-east c,oa,st against threat of seaborne 
' 

,,, : I,:., 
j  

;I , ', invaqion. 

1% ', * (I ) // '7 (, 
11 I I Captain,James Cook twicel'fell victim to the ,reef.;li ' : .',' 

*' 
./ 1 ./ in' June ,and'August of 1770, while exploring ,Australiais~, 'j :, ; ,: jr) 1 ', 

I. -" I L east'coast. Iti, his. Journai, 'he describesthe reef as: ,'i ',. : 
'.,, ,. < 'I / '/ 1,' " ,I. , 

., II '8 > . ..a'wall of coral rock:risitig almost 
,, 

,':,I : I .iY' 
I I/," t: ,, ; ,, ,' i' 'I , perpendicular out of the urifathomable " Y : I':'; .,' 

2 ', ' '. ': 
, ': ,/ <I ocean". : /', 

/ ,, /Y 1 ,' I: : ,,I_ I ,' ,' ,' i 

.' " ,' The efficacy of this /wall' against. attack ,from the sea.was ';:. .j / 

@roved duriG World,War:II,: After coastal.vessels had been '! ,I, ., 
a'.; ', ,used as mine,layers to block passages through southernsectionsl 

: 
., ,. (/ ',:: 

+Yl -of the re,ef it afforded good protection"to:Australian convoys " ,::' 
@ 

/ 
,travelling~north,from Brisbane with troops' and supplies for 'the 1 ,:; :, 

8' ', 8, ,., 
t&j ,New Guinea theatre of war. : The potential of the reef as a ; ', ,",I, 

'I I,' 
I' defence against! unfriendly maritime activity along the 'north ., ,;, 

': .' : 
: eastern coast of Australia is an enduring,factor. : I' II! ; ,fi(' :; ', ,I. ' 1' I ; ',,!I' 
I, ;, ,' 

I' '. I ,' 'a 
< Since World War II., the"Austra1ia.n Defence Force has! //' "!': 

8'. ,' ,,.!', 
I ,I ma&air&an interest 'in training and exercising in t$ Gre,at ,,,,:i (1 

; ,I ,I ,,, t .'( 
I 
! ', Barrier Reef region, and there'.'will b& 'a continuing need 'to' 1: ,, '/:# : ,. ,, :, ., 

,, use,the ar&for such purposes. En&g peac,etime these 
. I 

', :) :, : jl 
Ii, ,8' ,.,' / ! 
~2, . "activities, are carefully planned ,to ensure that #they' have. the "I',, :'pi 
I,,. ,:, 

,least possible'detrimental, effect.on 'the, enviro&entY 'j; /I ,I I;:, 
', VA; 

'8 ,' (/,~I' 
/' , 
,,. ,,, I. v 

4 ‘I ,' 1 ,' 
, I' ,J I 3 ,, @ /’ Ii,1 

~ : ,.) , ;’ I would now like'+ give you an outline of pre:sent. 8, ;(I 
8' 

ii4 ', : and proposed militaryactivities;'in the area. . . 8.X 
; '.' 
', : this,description of the .program,,willl convince you of its' ; ,,, .:; : 

'I:$, ,/,I, ";, ( 
1 

necessity and worth and offer reassurance .that: it will'not, i, #,,'i\ 1;; ,, 
I,', .<j .' 1 ./ / 

'b ,' i :' J& ,.have atiy"undue environmental impact. dn a delicate, and ,I 1,,,,', : i,, : ': "I ': ,,I,' 8, 

,,: ,irreplaceable part of,,that national.heritage which,'we:'shoul$'i I :)' 'i 

bear, &mind, .it is part of ‘our task &defend:', '. 
I 
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be useful to recall that an additional safeguard stems from 

the requirement that all Defence activities, including works 

and land acquisition proposals, are subject to the provisions 

of the Environmental Protection (Impact of Proposals) Act. 

Under this Act, we are obliged to determine the ecological 

and social impact of every proposal and to pay particular 

attention to proposals which may affect any part of the 

National Estate. 

It is vital to the operational proficiency of the 

armed forces that they have access to a variety of bombardment 

and firing ranges. Not only is it necessary to have such 

ranges situated in a number of areas representative of different 

conditions and terrain types, but it is also important to have 

available more than one example of each such category of range. 

Restriction to, say, one maritime bombing range, would very 

significantly reduce training efficiency, since crews would 

quickly become over-familiar with landmarks in the area and 

--training-tasks-would---thus- -fail--to--produce-sufficiently -- - - --. -..- 

challenging problems. 

It is also important that some bombing ranges and 

exercise areas should be situated in those parts of the 

continent which might be subject to attack should a threat 

arise. However remote such a possibility might seem at 

present, it must be considered prudent for the Defence Force 

to maintain operational familiarity with the northern part of 

Australia and surrounding waters. 

Two further factors which govern the choice of range 

areas are the location of the units using them and a sufficient 

degree of isolation. The latter is becoming more difficult 

to satisfy within the limits imposed by base locations. Urban 

development, for example, threatens existing ranges in the 

Darwin area. 

b 

/ 

There are two RAAF live bombing ranges in the Great 

Barrier Reef area. Both involve relatively small areas and 

in neither case do their impact areas include any part of the 

reef itself. You will see on this map that the first of these 



li j 
i 1 8, 

I : 'i.sCordeliaRock in,.Halifax Bay, 
. / :  ;  i , ! I . ,  

and the- second is Townshe&' j "' i ~ , 
! ( I ,Islandl 

,'I; 
1, 1 This latter :is 'also,the site of a 'Navy'firing,:range-, : / ,' 

administered by Army and,,' 
, ,,' 

,as part' of the,.total Shoalwater , ', ; Iv (I, I' 'I ' ! I 
Bay T$a&ing Area, ,is .at present, the only, area# tihere joint ",::' I' " .,, 

' ;! 
pp ' .' trainingexercises,: may be carried 'out. Such exe'rcises:, ..I ,,: ,; "I :: ,i' 

Y 
@I ,I':; : tri;iService and ,multi-,nati,onal, using.the Shoalwater, Bay' region, 1' " 

", ',i _-, play a,'vital parIt 'in the development of joint Service and I',:' 
I~, 

:,' ,' I;' 

( I ,international tactical defence coope:ration. 
' 

I ! For this reason: 'I : 'i, 
j, 

lTownshenrd Island isan area of importance,to Defence; and ~., ,* 
‘, 

,’ ,  there,are plans to upgrade, its facilftie&.as albombing' range by * ;:, 
1 

'the installation,'of new targets and equipment.to record:bombing': 
~3 ' '1 

#:, 
aquracy.. : I, , ', 

: ; _, ,I'. , : 
,. 
' ::. 

Careful consideration,, however! isbeing given to the,. t, *'I, 
I ‘, ‘: preservation of some; features of the island:, A gunnery ringe ,~ 

'I 
L1 I ,' 

,I:. : ,'may, for example, be moved - on thelsuggestion, of:the 'CSIRO - j ,' ' 
/ . 

./ ’ to; preserve' an area of &id-dunes.in the northern part of ,the,',,, 

island.' " : 
'< I' ; 

@ )lt" " ',,, i : " ', .,,I , 
9 .' 
& '+ : .'The future development :of Townshend'island should be: ': ; ,., 

‘.N 

f?), 
seen in the.context of,past and present,activity. ',,The ,,island :', 1, ,! 

I has been,subjected to bombardment for a number‘of years 'and ', 8, (2, ', ; .' ' .the'problem ,of'unexploded ordnance is one which ,already.exists, I/ 
: IAny developme,nt c,ontemplated would not entail,a change in 5 1 I 

I 
;:/ 

.' / 'I ',, 
,', usage, but'cduld involve an increase: in the fre'quency of such I I, ,:I, 
,,: ~ 

I': ,,', ,/ '.usage, beyondtthe current average of.'two weeks per year: I," you " ,,, ,j j‘, 
, I ,, ,(' 

,/,' ,:, :: ,t might'care to note that the, denial of Townshend Island for live, ;I 
!S I' :, ': ,. ,;: firing'&ould,only result in the pollution'of an,,alternativei'site ',y'*, 

,,' ,,I -'~ " 
I With uriexploded ordnance'and that there'could be no guarantee' j!j:fl 

~, " 
thatiTownshend Island dould,be 

8 'I(: ,,,,,, 
I* ;, 1' 4 ;,/:: 

s&~essfully.cleared,'of unexploded ,I, 4 
,,I ,, .,. I ; 

I, 4 'I 'ok-dnance, " '; !I i ,),I 
4) ,I # ', 8, 

~ ,/: ; ,' ' I ,I I,* .I ,,I. ', :,,, 8; 
I+$ 

4part,from these two areas, the only other 'relevant :: 1' j ;, 

RAAk bombing rage is at: Saumarez'keef, ; which amendments to t'he,, 'I;, ,I: I 

" legislation place lout,side,the'Great, Barrier Reef Marine Park ',,, I'!' _I', & ,' : : 
" I ,,akea.' ';Tne'wreck of the SS'FRANCZS P. .&AIR on the reef !provides'!' ~,' ,;, 

(g+>', !.#a,. valuable' radar 'contact and navigation a&; ', : ',. : 'L, I 
bomb&,. smoke and 'flash are 'dropped. on',8Saumarez.' : <, / 

! ,,' 
'. odcasio~ally oalled upon to bombobjec,ts in the. area whi&ha{ ;, ;:' ,,m:: ,' 

,:; 4, ,' ,I 81, ,'I' ; ,, I ,/, /I),, ;,: :j,,, ' 
'I,;. I ' :, (1 , " 'I :,;I I I ,'i 

;I,',, .,,,' " '8' _, ," ', ,,/I 
,, ,,' I b ',"(I, i, ,,, ,. I '/I I,, ( ,:' " / /,, '.' ;,,: ,I ', ',' I' r/1 

s 1 ( ,I ,, 'x : ,;,/ 
,, ', (' , " ,, : I, 'I, ,' I,",' ,/ ,, 

/ 1 ! 1 I '1 >I. 'I', ',I / h,; 
I ;/I ', ! ,' ; 

I .' , ,'! 81 ,, 
I' I, ,, 'G I, ,,. ,,' : I;;, '8 d! {:*,,I " ,I, 

I( , 3 ,.I. , ', y : 1, ,;I# ' !I'! .', 
: ',I 1) 'I ,/,'g ',',I,I;, .,'_ ,, 

.' a 'I ' /II 0 * t ,', 'i ! ; : I:), ',I ,I ::<, ', i ,j/, 
,. , ,s I . ,I,,, ",' 1: I!!, 
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3 I 1 
TheRAAF'also hasan air-to-air firing, range,'over TheRAAF'also hasan air-to-air firing, range,'over ,,, .,, 

/ 
, the reef'nort,h-east of Townsv;ille,. ,,,,, the reef'nort,h-east of Townsv;ille,. ,,,,, The statusof thi&,area is !:'l I The statusof thi&,area is !:'l I 1, 1, 

$j. currently under review 'to dete,rmi&our kontitiued, need,,for it, ',I ,: " currently under review 'to dete,rmi&our kontitiued, need,,for it, ',I,: " 
, , ',. ., ," ., ," ',. 8: ,, 8: ,, 

;$ j / / I: ,I: I: ,I: ,,"' ,,"' 
'At this stage it'should ,bepointed out 'that, reviews ; 1: 1 :' 'At this stage it'should ,bepointed out 'that, reviews ; 1: 1 :' ' ' 

i!,: ,;(’ 
: 

6f range requirements are carried out periodically., 
I' 

kilter 2 ,' ; ., 
./I, , :. ;*, I. ,I :' 

fevlew, 'tidertaken only a few years' ago, 'a numberlof,iareas, ,~ ,, ;I 
:I 1 I I 'I 'Gere, derestricted, 

: 
including the Holmes Reef live~b&nbing~,range', ..I: 

abouit"20Okms east'of Port Douglas. It is Defence po,+icy to (I, .I : 

':I retain only those areas which 'are,enecess,ary. 
:, :'!. 

)I*' should"be' ., :I ," '. :, " ' 
,i 

noted that in many cases where. it is considered tiecessary'to,. 
' .'/ 

/ '. ":.j; ', 1 ,:: 
,, ,, retain an area'as a range, its 'rate :of usage 'm&y still be lo;. ,," ,':,;',, 

'I 
:, ';', 

1, For'example, it'might be used only one heck eve&two or three I ;,:: 
I., " .') ,,, '1 ,. / years.' ,', , ,I " 

,' ; ' !i (,"/ * ':' 
'/, : I 2' i, 

Such low usage rates apply tothe majority'bf Naval , ;;Y 
3 

, 'gunnery ranges,in the Great Barrier Reef area,. Threk ,,of these. 1, ,. :.I.' , 
(8' ,,are situated off. Cairns. Only the most northerly ,is used,'mor,e', 3' ; 

: / 
, than once a year. The RAN also uses Townshend Islax-id'whi<h~ I ',' 

23 * , 
(!ib have mentioned,, and has a further three ranges ofi the; Queensland L: 

$1 'boast - Lizard, Island surface and'anti-aircraft~range,l;Fairfax' ,:'?: 'i 
Island Naval,bombardment and 'live bombing range'; !'and Hervey,:Bay ""' ..! * 
Naval gunnery range. : These, : as their designations.imply; serve',:; '* 

I a number of different:purposes and'are also used'infre,quently. $1 : 
'. ', : 

., ,, 
'* : Other Naval activity in, the area is limited;,, Apart I, y:'; 

‘ ,., ,' 
from partiqipation in.m&jor exercises, use of B,arrier,I,Reef tiiters '.' / .' ,' 

,I ,,is chiefly &fined to transit,purposes; 
'. 

. Two :&raining cruises , 
.' ' I '&. 
: ;, 

are conducted each year iti the Whitsunday Passage,:area t; fndt,ruc'g., 
;, , 'I'., 1 , / : ,I '#,I midshipmen in navigation; ,' Three patrol boats whi&Icarryout 1: 111 /" 

I 
/ ., n '. ,~%rvefllance'of coastal waters are basdd'at Cairns, Ghere,':"' , 1, ;I' ,,, 

',, ', ,: I 
' ,refitting work is albo.done on 'patrol Wats fromj,other bases;' .! ,,, 'I'!: ,. " ;, 1/' ,, ,", I( 1, ,'. ,I I, '1: ,'I 'I ,,' ,,,!;: 

4% II ' Cne ,further firifig.:range is the SealTest,:,Range~ operated,; !' .I 

'4 ; ,y ,; !' 
by, the Tropical Tr,ials Establishment 'at ,Cowley Bea'ch ne,ar I,' ';': :( ,,I,;#;:, 

I' 
Innisfai14*. This are%, was last used.during the~,&iod IN&em&r '8 #, 

8, /,, ,I ', 
.' 5. ', ,; , 1976lFebruary 1977 for trials,, o,f 105/155mm howitzers;,using #high,,': $ )' 

I/ I' I,, 
,I : 'I ('3 I explosive, rounds which detonate on impact <with the,wateir,i 

!_ /, 
,I ,' C+ze /'I s " ,',c'., II ',a ' ',, ,' I,, " 3 ', ;, ".' ( I' ,, 

" .j",*' 1, ", ,, I,, 
I' 1,' '** 
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I 

was t&ken to ensure thgt 'the reef' itself! was V'not within:: th'e ,;I ' 18~i ,/( 'I' 'I b 
,, ': 

1 : 'I:/' I,' 'impact area. " This trial was the first'actjvation of the.'r&e ' I' I ;' / ,I,, " <; 
' in over two years andno further trials'are planned ,at .presentl ,I e' 

: ,, '. ', s., 

'q# ! 
The range serves ,a",unique pu,rpo'se, 

,m : 
and .it; is import&t .that ' (' 1: ;'i ,'( , , 

I,, .it 'should be retained. ,* 
,: a',, / 

'8 ‘I I :, , I' I, ,', '/ 
I’ 

>I ‘, f ” ’ : I 
:’ ,“. ,. /I’ 1 ;, /( 

L$, ( :> 

/ ,,., ,‘I 
.’ II 

: ‘: I, ', 
',,I ; 

All other Defen,ceI activities inthe Great B&ri'erReef,: ':' 
t ', 

area fall'into"the category of,research: ,'Most'have no " " ) '1 ,"' 
I . I' ' , 

,i,< significant environmental impact At all,: 'some'may~be:positi,vely ': , .' ', ' ' 
i , beneficial to the environment. These include :Navql,,,assis&nce 
1 :; ,/ ,I 

,', '/ :,: to the\Department'of Science insurveys of;Crown of Thorns. , ' j , I "2 Starfish inthe area, and could be, repeat.ed in,,,severil 
: ! 

ye&s' : .,( I.;, 
;I 8 

: , 1 *time, and continuing hydrogrdphic survey work,by me&s,'of'wh,ich :I 1' 
.I : : ', I I ,,I, 
(I.. /_ 'charts are made available,)to oth'er bodies, indluding,:ehe,,Mdrine ,!,'I 

’ ’ ,m Park AuthOrity.. 
,' 

'. ,, , .', : .N 'I " ,, ,.' I, ., ' '. ,' ,,' ., ,i s, I ,' 1,: ! 
We intend establishing a per&ient' Patrol Boat Base ":x: 1' 

(‘, 

in Cairns. 
i@ Y 

.(you ,are no doubt aware of. the, c&tract to build.' ,# '1' I/',,+, 

..I, new 'longer range,'p,atrol boats'. ) : Thus.our capacity te ,jl ,' /II _, , a!,, ;' 
kinterdict-intruders into the 'Great Barrier Reef, a'rea will b&' " !' {iI' ! ./' 

,' improved. 
n\ 

Further, we plan to'station hydrogr$phicships at i !,'I' ', :' 
Cairns.' 

'. 
I, I: We are hopeful that the Australian Defence,S,cience 

developed airborne laser depth sounder will prove to be : 1, : 
,' ; I; 

': , ' 

"' successful. If it is, 
i, ,, I4 

'; 0 ,it will be peculiarly su,$ted to reef; ,,, I ),:, j' : 
* ,.I 

I: 'wat&s and will greatly:increase our capabilityto chart&e "j :,,% 
.I 

reef, a, 
,’ I ; ‘1 

’ , !  
,; 

// 
,:, ,’ 

’ .I 
,‘, 

1,; 
.’ 

,:, ,_,’ 
‘, ) .I, ,’ ,,’ 

!  1, 
“<> 

:  

‘,’ 
I. 

, / . :  , , , ,  /' .I "Materials Research Laboratories have 'a tropicalinarinee 
, ' 

si,te at ,North"Barnard Islland, 'where rese&rch,h& ,been.' con,ducted'i:. :I 
I' to, determine the effect ,of 'nutrient availability and s'eawate,r" ',;.' I 

,, q&lity on marine fouling severity, as parf of' a project i.to .' : 1' :' ,:: 

',, , develop anti-foul,ing paints. This ,facility h:as alsb;beeti' " '* '.I 

,employed to 'evaluate life-raftsand life-j,ackets for the ',' 
I'/. ,' 

8, 
k-q ',; " ,;" 'I!' ', 1 

I' " S+vices. Investigations have been cdrried outto characterise : , 

Lg l',,, the,chemistryand biology of'the North Barnard Island, s'ite' and':' I" e 
a'further'site at Clump Point, 

)I : j 
,, 

,' and it 'is expected that operations 
II .c 

at one, of thes'e:'sites will ce'ase inthe 'near future,.:~ '8Further, 1/: 
s " I:, : 

', !,I , j/l, ,/. ,, ', I 
', I. ', trials to evaluate materials under tropical i&ersion conditions,',:~~~ 
” ,. 

will continue atthe remaining site. r4 
I 

:#'I 
', ,/ '. 

Such, studies ,are useful ,, 
in the ,gatherfng ,of oceanogr!aphic, data in the ,,ar'ea. )*;,, I' :1, ,I; : 

" ill 
;,. ,, 

8. ;,; 'I ' :' :,! ,; 
', <,; ( .' 8' :, , :, ,, : ," " ,I I. ' e ,' ,, 8' 8, I 'I ,,,",, ,I,, " / :( .,/ II ',,, 'I, 81 I j 'I ; ': 
< ,:,, I",, /,'/ ,I II 

.' , ,: / II : ,, 
'. ', ',. ,, :,! ; ( ,"I " 1 /, ,,, 4, '1, 

1, /,',< s 'I, ', ;,. ,,I 
:I\, :; 1 '( ' , ';*,/, : 111 .., ',. /, ,'I ' ', :: , I' I II ,' ! : ' I' ,, /) I ,. : I;;: ,' :., 'I ,, I',, 'jr 1 ,: 

',h ,I " ! ,s I, ,/ ,(#I; 
I'. I :! 1 ~I 
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(, 

/’ ‘I " :' ', i ,, , ', I ', II 
', ., Defence Force ,and" the 

' ,,/ t ; ,/ 
protect the environment.' ,I ; ,s' : j 0 

(,' ,m ,1 /' j. i , '. ', ', ,,,',', I' 
(, L .) ', 

1 ", ' , ,; : ,I ,',' ; .', ., ,,'.) :*_ 
,; : ', s's ,, 

; /' .I j /(/I ,Ij : 
* ,, ,') /et 

I. ,./ i, ; 
In sunrmary. Defende has $itai' ititerests.'in,, the re'ef,', ; ~ ,,,I 

I , ' 
*I ' 

' ,. 1 e, ,though'fovert aotivity i:& ,,c&ifined to. a few,. 'sma&l: ar'eas I ove'r which ,I' ':I,', ,' I' : ,' ', I 
,/ cit,exerci.se& contrbl ,in.'the, interests of mi~imjsing'adverse~ : ' ~ ~, ,I,, , s 1,' I, 

,,, I ! i 

,, 

,,,, : 
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SHIPPING AND TRANSPORT 

GREAT BARRIER REEF INNER ROUTE & TORRESSTRAIT 

by Captain Bruce Whiteman 

.r 
r,' 

@; 
Shipping channels through the Torres are comprised of:- 

(1) Booby Island through Gannet, Prince of Wales, Adolphus 
and the inner coastal passage via Gubbins Reef to 
Cairns and southern ports. 

(2) Booby Island via Prince of Wales and Great North East 
channels to the Gulf of Papua via Bramble Cay or Bligh 
Passage. 

(3) Variations via several openings on the East coast such 
as Cooks Passage Raine Island Entrance, Euston Reef at 
Grafton Passage and Palm Passage near Lucinda Point. 

These passages (in Annex (A)) are classified as international 
waterways. The main channels of the East/West passages were 
originally noted by Luis Vais de Torres in 1605 and then more 
or less forgotten until the Cook era. It is possible that 
some were used by traders in the east but there is no firm 
record of this, despite rumours of Spanish Galleons wrecked 

-on--the-reef .Spanish T~~-~~rs__did-however use the East West ___---- -. _ 
Passage as many relics were recovered in this area. 

Following settlement of N.S.W. and Victoria, Traders sought 
a quick route to India and Eastern Ports and records indicate 
constant use of the outer passage from N.S.W.., entering the 
Torres via Raine Island, some 70 miles South East of Cape 
York. 

Navigation of this passage, particularly the locating of Raine 
Island from seawards was extremely difficult, due to incomplete 
charts, the probability of several days without sights, and 
lack of knowledge of current and tidal streams. Vessels 
finding themselves in the reef often were unable to beat off 
a lee shore due to the strong prevailing South East Trades 
which blow consistently from May until October. The large 
number of wrecks in the vicinity of Raine Island and the 
Great Detached Reef nearby bear witness to the hazards of 
this route. Cook's epic voyage up the uncharted east coast 
as far as Lizard Island and his efforts to make the open 
sea in this locality is one of the great sagas of maritime co 
history. 
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‘,_ ,.’ 

, I  8 
I  I  

j:; ,‘,,! 
;N I .  

, ,  
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:’ ‘. 1 ‘. ‘,b 08 

‘, ,I Surveys"by King and(31ackwood were'followed,with detgil work. ,,:!"I:' 
,lby .Owen S,tanley, in 'lfRattle'snaketl 'in ,N'l'848': .Add,i.tional close 1 ' :' II"' ,' 

+b surveys were, completed'by'the' vessels '~ 
II ,,,,," "Pel~g~in!I , Water%itchll ,. an'd '.lfPaXlumatl.. 

rlAler'tIf ,‘ "iLark'! )' !'Dartt', . . : 
'Despite 'the 19~s of, :. "jI 

&. 1,'. 
llQuettall,which foundered on' an'uncharted rock'in '1890; with, 

"a loss off 133.persons the ,popularity of the,Inner Route, ;j 
; :1 

" increased yearly and has 'never looked.back; (,I,- : " .I 
I' * (.', I, ,' 

Nevertheless mariners.persisted and 'eventually a'survey of ,i, I'flf' 

:,, 
the inner bassage enabled thesevessels to use the #entire, , ,' 1 
inner route to Cape York,..&th confidence,;.: 

'/! ,, 1 ", ',a /I I 
., " ', ,I ,' I .I',, 

'The close, section of'the‘ Inner Route 'commences dt"Gubbins 
,' 1 / 

'* I' ' 
,: Reef (an English 'mariners' 

,,, 
term ,for, a botch pot.& ,of fo'odjt : ,.' : 

., south of' Cooktown *and tr,ave,rses over 400,'nauticals milesof' : 
narrow passages,which are: only 2 mile wid,e'in,p81aces and!' 

St :' ,I ,'/ )I' "I' i ne'cessitate'many very sharp turnal '_( .', (,:' 
" ,', ,, :' ,, ,I 

)' ;' :' 
c ! ).( !/, 

With"increasing reluctance to go south-about ** 
I, 

via the Great ,' ,I:' ‘i, I, 

Aust:ralian Bight with.,its.constant head wind.&'mariners' I' I:' ~ 
' /pressed for ,further survey and'the introdu.ction of'navigational ', 

,aidss,‘together with a pilbtage facility.,‘ Queensland,argued,' :I) ', 
,for a guick,aand efficient mail service to the East and,Europe.' :I', 

‘. .' ~. .' 
Eventually a steam packet mail service was started by two : *'.,~ 
vessels:,::the ~130uch~~~s1r and Were", and these ships quickly. I' 
proved the ,financial feasibil,ity of'the, passage.' One major 
drawback remained&'. .Marine,Insurers refused,to yift their. 

:, 
', '# 

qualification 'Warranted not to proceed .via'the Torres Stra'it' ,,;' ', 
despite extreme 'bressux%from the,Queensland.Gove,rient. , ,. 

,' ., /' I ',' 8' " 1 "8, 8.' 
'Licensed: p:ilots "were already offering their servi:ces tol" 8' , II" 
lvessels,and it was notuntil the' pilots form&an assdcia,tion : ':# / 
'which enabled t,hem to run the service effi,ciently'.that,, I~. : 

insurance companies finally relaxed #the,ir conditions:," *I 'I 
:;,(I 
,' 

,A particularly interesting facet of reef .navigation.'in'the ,'I' 
! few,ye'ars before thelturn of the' century is thatof 57' ‘b. 

'I;' 
’ ,: 

casualties occurring on the Australian' coast only three I) 
1, 

happened 'on the, Inner Route via T'orres Strait.. II 1 
', 'I, 

I; 'I :,'I' I Ii,".! ,' I 1' ,I ; ,, ,' ", ,: 
,' : 

'IThe Queensland Gove,rnment commenced instailing navigation '1: 
j' ,J'i/ 

'L/ 1 
$) I': 

.aids: t,hrough the reef and eventua,lly the' passage could: safely ,' ' ;:, 
.be traversed,day and night. This facility.was later,taken I,:" 
over by the Cdmmonwealth~Government and,today over 30 ,beacons' "1 1,:; 
and< light buoys: as.$.ist the vessels using the.passage.1, ,:': j " 

&': '4 : I I , $1' : , '1 I #I!, 
,. 1,' ( (".I',,' (I 

,' ' The i,T.orres Strait and ‘Co,ast P,ilot' &rvice,' today ,i's managed' by ~ '1, ai 
Secretaries and manned by over, forty experienced pilots tiho‘ :I I':", ,"':, 

I, 'are (licensed by themMarine 3,pard.8:o,f Queensland; ,, ' ,i ', " '/ ,, ,/,, " ,' I', ,, '(1 ,,i,,( .I, ,? II/ II " 
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Vessels drawing a maximum of 39 feet (11.9 metres) constantly 
use the Inner Route. There are no size limitations on ships. 
In 1977, 1410 vessels were piloted through the reef, and 
whilst this is rather less than average, the size of vessels 
has increased dramatically. Average size last year was 
25,000 tonnes and a total rough estimate of throughput was 
estimated to be about 35,000,OOO tonnes. The re-opening of 
the Suez Canal is expected to increase this traffic and 
should offset the loss of crude oil tankerage due to the 
Australian local production of this commodity. Approximately 
5% of the total users are non-piloted, whilst 200 to 300 
voyages are made by small local coastal vessels on regular 
trades servicing Thursday Island and the Gulf ports, together 
with some fishing vessels and cruise operators.*, 

Main cargoes through the reef comprise large quantities of 
bauxite, sugar, and coal, whilst general and freezer cargoes 
are carried in an ever increasing number of container ships. 
Some tankers still bring crude oil to southern refineries and 
return in ballast through the passage. Silica sand traffic 
from extremely large deposits at Cape Flattery on the mainland 
near Lizard Island is expected to increase. 

The very large bulk ships which load at Hay Point and Gladstone 
are unable to use the inner route owing to a draft in excess 
o-f-50-feet--~-('15-;-3---metre-s-)-and-a-re-compe-l-l-ed to --go -south-o-f--the--- 
Barrier at Swain Reefs. There are firm indications of a 
passage through the reef east of Hay Point and south of the 
Vhitsunday Islands following satellite photographs and personal 
investigations by Alan Schneider of Mackay. Further 
investigation is indeed warranted to enable these large ships, 
often in excess of 150,000 tons deadweight, to gain the open 
sea as quickly as possible and thus shorten their passage to 
destinations. 

Pollution 

The first major pollution incident occurred when "Oceanic 
Granduer" hit a rock east of Thursday Island, whilst bound 
for Brisbane with 50,000 tonnes of crude oil. Fortunately 
the main part of her cargo was able to be transhipped to 
another tanker'whilst the weather remained calm. The leaking 
oil moved out over the reefs and was dissapated in the Coral 
Sea. 

Undisciplined and indiscriminate use of dispersant proved 
impractical, 
Canyon" 

as had previously happened in the case of "Torrey 
and had little effect. Nature, in the form of photo 

synthesis and wave action finally dispersed the pollutant. 

-. 
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1 
1 2 

)I  ,’ 
,’ ! ,  

!  / 
I Modern .booms', skimmersi and 'dispersant-applicitidn:, equipment,;, : .:;" :, 
"together tiith less toxic dispersants are now st'ockpiled 'in, ,; :) (j )' 
Istrategic parts of, Au&-all& un,der a ~ti,ational'~Plan,"to',,ti~e ,!in.' ' (j ,*' 1 

; :;with' In,t,ernational Pollutiqn'Convention of 1967 a@,!,973 in. I: I :I.; ' which Commontiealth, State and local authorities co-operate:' : / :).I:,, 
:,very closely in pollutionLi,ncidents. Chemical dispersants., : (I, 1,; ,, 

&e not allowed to be usedlin Queensland tijaters,"except,in : I,, ,I 
cases where there is a risk to human life; or where a ,slick ; '.,, :/' 
may threatenbird rookeries.:: 
particular locations 

Harbour use is permitted in' ':~ ,'I<: 

! 
, particularly in dredged channels which 

cou,ld ,be called marine deserts,. ' ,a ,, 
, 

,, J ,,' ): ,:, ,;:, j ,,j ,I ,~ ; j ; 
.; ,;:* .ti : ,, ,', 

Inhis Mcent tests of the 5effects'of oil on coral reefs,, ! 1: :s' 
.., 

" ' / 
: ;Ernest Grant has indications that certain corals recover ,: :',81,:z~" ., 

: a,.:quite,rapidly following attack,by oil. This however would',,* ', /,.,," 
, ,'probably,not:be,the, ca,se ifschronic pollution was allowed to :' .':' : 

continue.' ,f: ', .' ':I,'. 
, a, ,.: ', '3 I: Ij 

.' '-, : : ,) ,, " / 
Another major:poliutant'of:the reef is ship oriented' garbage,' :' : ii' 
and evidence of this is always present dn'th:e:.remote 'be,a,ches' :") 1,' 
of the ,innerl route, 'Control of pollution in" this form i:s /I',, :i ,' 
contained inan annex: to the 1973 Convention,, when,masceration',!, : 
incineration,, or',retention for shore disposal is mandatory:, : ,' 
This: Convention also contains details of sewage disposal. ,: j ." .' 

,’ 
8, ,, 

Even then I would consider policing would be necessary to':,a, 'I" / 
,limited, extent. The presence of,'an authorised :person.on board. " 'I 11,:: 
vessels'in the reef 
#deterrent,. I - possibly 'the pil,ot, w,ould 'act ,'a,s a ,I' i ., 1 !I~;::': 

,, ,, '0 ' ,, I 1 ,' '1 I / ,t 
I II' , 

Ov,er ,90% of reported oil slicks ,wi,thin 'the reef 'turn ,out to "1 ,:I ;;;"a,: 
,&what iscommonly called'"reef scum" 'or plankton.. ,:These : 
prevalent heavy slicks, 'whilst. predominantly lignt bro&.:in '( ": 

?:,I; 

colour,.'often are brilliantly coloured in orange'and.green ',' 
,/:1 
', :'I,, 

and look! almqst exactly 4ike ,oil slick., I, 
;i " 1'. " I, (/, ;. ': ! ' ( 11 1 

'( ,:., I 8. , ,, " 
Examination and"tracking are most costlyl,, and ;when samples 1:!,'; " ','I',', 
are collected for analysis, the material ,is thick arid: n,ot, , 1, ,, ,'; ,II' 

,unlike degraded,oil. 
: analysis+ 

'On arrival in Brissbane,and prion,.to 'I,: : 
however,. the ,liquid bec'omes quite cle.ar. and .is",, !.' 

obviously,not oil.. ,,I /' ; :, 
,' :, 15 I, ! 

', ,' '; I/ 8: / 11' t ]I, ', ', ', , '. 
/' 1,' ,' :: 

Several we'eks,"ago, almost <the ,entire coastline from ,Prazer Ii X" ', '! ,,,' 
Island 'to Ballina was polluted by .a' decayed petrolific <' '. ",,I:; ;) 
materialnot unlike bitumen. D,e<radation was 'we,ll!,ad*ance& : jN," 
and'the~small'par~icles were semi-solid,' whilstthe.largee 

,' ,y I, " 
parts,,, sometimes over a'.metre in diameter, were, crusty 'and, '., 1: ',.(i' 

' so,lid on the outside., whilst semi liquid internally. ',,, ',:, ' 1';. i;!, 
'4 ,,, :' .li :, 

1 ,,) 4 8, ,,lC '. 5, 
". i, 1 I.', ;I : b',, ,, # ,I,! ) ,(/. 

.' 1 I' *I .'\I,, I./ 
.I i ' ,* ! ,' ., Is ,, ,, ,,(, I' 

,I ,' ,' ' !' ,I '1 I,, 
.,I (! .: : 1 '(,,,,, 

:: I/' .' '( ,>'/ "' ,,,, 
,, ,, " ,', ,,, ; 1 ' ,I ,' ,,'/ * (, ,' I':, _I 

,', ,' ' I" ;::/ ', , 
, Ii, '//' I, ', ., 

( '. ;' I,,,,:: 4 ./. //! ,, ', ;, .' ,:, '8 ,i, j, :!, 
'. I 'I '. ':,,r ,, 
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This pollutant could have come from hundreds of miles away 
in the Coral Sea. Clean-up was most difficult and involved 
the use of both manual and mechanical methods. Nature again 
came to our assistance and the pollutant gradually broke up 
into fine particles, 
sand level, 

degraded, and dispersed below the dry 
or blew away. 

through the Inner Route, 
In considering tanker traffic 

of the large 
it should be remembered that many 

ocean -going vessels are in effect tankers 
themselves, as they very often carry as much fuel as the 
tankers of the 1950"s. 

Shipwrecks. 

Over 700 known wrecks exist in the Great Barrier Reef. Some 
have been located, but the majority have only been vaguely 
reported, particularly those occurring in the early days of 
our nation in the sailing ship era. 
of the wreck of HMS llPandoralt in the-- 

The recent discovery 
detached Reefs near 

Raine Island, led to proclamation of the vessel under "The 
Historic Shipwreck Act". This Act was enacted originally to 
protect the looting of known Dutch wrecks on the West 
Australian North Vestern coast. 

transporting some of the !YBountyll mutineers from Tahiti to 
the United Kingdom. She missed the Raine Island entrance 
and became entangled in the notorious conglonerate of reefs 
some miles to the north. Some 17 other vessels lie in the 
vicinity but have yet to be fully identified. 

I am sure that we all agree that these wrecks should be 
protected from the itinerant plunderer. Historic relics 
and artifacts are known to exist in some of these vessels 
and when recovered should be restored for posterity. 

The Queensland Maritime Museum Association together with the 
Queensland Museum proposes to list these wrecks and the 
materials collected will be restored and made a$ailable for 
viewing to the public throughout Australia. This will be 
a long and arduous task but certainly rewarding. 

Perhaps fortunately, in the case of "fPandora'l, her position 
at the outer extremities of the reef and in dangerous and 
deep waters will prevent only the authorised professionals 
from working on the wreck. 
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,I 3RAKBLE CAY I' 
,I, ,I, .I .I I,, &\ IfIGS !tBr&&lef!. IfIGS !tBr&&lef!. 

,, ,, , 
Captl 3la+woo,d Ca$tl i3~a+wbo,$ 
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??LY, RIVER (P.N.G.) 
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mtimxi&*11~1 ctiria 

,Survey vessel attached :to 153ramble,r1; ',: ', Survey vessel attached ,to‘ 153rambler1';' ':: ' I I 
8' I(~ 'EL ' ,'>Katthew Z'linders travelled' to 'Australia ' ,'>Katthew Z'linders travelled' to 'Australia ,j ,j 

'. 'as Kidshipm&'in HKS "Providencer: '. 'as Kidshipm&'in HKS "Providepeer: 
'tithBli.gh ', 'tithBli.gh ', 

'1 ,., :, ., i' ' (: ,., :, ., i' ' ,,') ,,') 
,:' /!', ,:' /!', 'I 'I " " 1 1 

1 
&&,,,, . Rm ' 

: : ', : .',,I : .',,I I. !I !I 
,I '/ :, 1.' : ,.’ , 

' HATE ,m,: . ,: , : 
Cook"~ .grou.nding8,took placethere Cook"~ .grounding8,took placethere : ,:."/ l', : ,:."/ l', 

.L' v .L' v ! , 1 I ' &e&and Portmtister. li ,' :, &eensland Portmtister. li ,' :, i i ,I',,.' ,I',,.' 
, EZ&LD.PRON~GS : r-II% r-II% "iiera'ld", "iiera'ld", 

4 4 I ' I ' : ,I "I , : ,I "I , 
.) .) survey ship,' ,, :, ,, ; , ,,i,;,;,' survey ship,' ,, :, ,, ; , ,,i,;,;,' 

,’ 
s jl ;*: " 'I" Regiment eti ,ro.iit,e in :convoy ,'to' India i 

r, s, ,' .:(, 
I 

stranded and refloated 'on this reef; , ',, I, ,, 
'is ",'j ! 

'8' ', 
9; miiD@S ‘&Ocp 

.,: Katthew,Flinders (PrincessCharlotte ,." 3' 
3ajr>, ,," I' > ', ', 1 tv / ., <' : t!" ,(.,, ,,, 

, ,  

SLAPID (Prin. Charlotte Survegor.~ Commanded HH'& t.'Fierm&df! " /  KING I 
m, . ; ,j' 

Bd 
.- ,' : 1 

,' ,, 1 '. 

3 '. 'SUIK'AY ,I.%& (PALUHA PASSAGR)' 3ligh reported attempted mutiny.:on' 
,I ,' 

,'; ;I:, "I 
f& .' I * thisday, : (5. I '(. : 
+:: PALUU PASSAGE (CAPE G~JVILLZ) Queensland Government Gunboat and ,I I, ,; I: '. 

,' ,, 
" &hey vessel; Located ',fl,&,uettafq Rock ,, ,,, 

PANDCRA 
:I, 

HhS wrec,ked near Raine IIsland ; , ', 
($lackwood Channel) 

; (,!I 
., ; ',' 
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TOURIST & RECREATION ACTIVITY IN TBE NORTHERN SECTION 

OF TBE GREAT BARRIER REEF 
*, 

BY J. WILSON fd 

DIRECTOR-GENERAL OF TOURIST SERVICES e, 

This paper presents a resume of current tourist and 

recreational activities in the northern section of the Great 

Barrier Reef Region, and considers briefly their impact on the 

region and future trends. 

North Queensland is an area which is rapidly becoming 

recoqnised for its tourist potential. The Commonwealth Bureau 

of Statistics' quarterly 'Survey of Tourist Accommodation 

Establishments* shows a 5.2% increase in the number of room 
k 

nights spent in far north Queensland (Cardwell north) during ,x 
. . --  

the second half of 1976 compared with the same period in 1975; 

while the rest of Queensland showed no growth and Australia as 

a whole showed a decline. Much of this tourist appeal is 

attributable to the Great Barrier Reef , and it might be expected 

that this Northern Section would have considerable tourist 

attraction. 

Present activity in the area under discussion can be 

divided into three major categories: 

1. Activities centred around Lizard Island, 

2. Activities carried out from charter boats, and 

3. Private trips to the area. 
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‘, 
I Lizard Islandi is &'centre oftbe most'impor,tant..: ', ,' : ;I /. 'I 

., : 
,, " ,/ ' ,I!,' :' _~ ', 

tourist activity in the ncrthern sec,tion'. : It is the,most ' ,' 
,/ ,' 1' 

4 I I' 'I, 
I.' 

', 
northerly island resort in tQueensland;' lying approximately _, L: , ,,i '1 : 

'I I' ,, 

99km North-East, of Cooktown. 
I ', 

(' / 
The island is rugged,,sparsely', ;',I', ,j , /' I' , I ,; :,: 8 , I'. , 

vegetated and covers 1,000 hectares. :It.'has:'a number'of natural :, 1 a: ',I, 
/ ! .'." ' 

features which make it a tourist attraction, includi,ng white ,)I ,: 
'4 : 

I,,,' ,'I 
, i :' f '1 I I:, 

sandy.beaches, an, unspoiled- fringing reef, clearwaters;' : i,l ,, '/ ,, 
: 

1,' ,:;,,, 
* . 

" 
'proximity tc,the outer 'Barrier (16km) and a good anchorage;' I' 

1' ', b 
1 '!'. , ,, I,, ,,,;,, 

,. 

It also has a' colourfu,l history which includes,its use by 
! ", _:' , 
:' * ': ,t':' ,' / \ ,I !I,,. 'I ,' ,', ~_ I,; 

,Aborigines as a ceremonial'area (stone arrangements ,and'middens, , ,, 1 : 
4 .., .I’ 

still~survive),~ a landing by Cap,tain Cook in,Augusf 11: 
II :I,. : 

,lr/?O '., 
$) " . 

.:' I,; :, : ',: : ",: 

#$ 
II / ,,,' 

and its use as a headquarters for a beche-de-mer fishery. It 1 : ,,; ,I< 
,. ,' 'I' 'I :', .'a , / 

$1 8, 
was the site,of Mary Watson's (the wife; of a beche-de-mer "I ' : :? 

2' '8 ,,,., 
,' / " 

fisherman) attempted':escape from attack by Aborigines in :an 
,,,I/ 

(! 
,.',I 1' ',. /I ,.h 

8, ,' 8, ,' 

,'. ,I;, iron, pot. ;' The ruin ofa the Watson's Cottage still stands' on ,, ,, /, " 1, ', 
I ,, ', " '. , I,',:,'., I ', ,/ ,. ,'I ,'I, ': 

: 
;. 1 

I I ,' ',', the island. ,,,,' ; :, :; ,, 
'. 

),, : ), ; I/ 
i ’ 

.I, : II ,‘I ‘, 1. 
', ,' 8'. The resort was 'opened in .1975 and i.s'&&ed'and,; :,I,:, ? ,' /'I 1 .:e I ,I ,. i1 

I’ / 

I’;; ‘8, ,, ” 
operated,by a 'consortium which 

I: <,,', , I , 
, ,' TheI;resort operates on a lease 

I " 

: island 'is a.kational Park 'I 
Iand 

I  
/’ ‘< 

/  , ,  I /  

in,c'ludes Bush Pilot Airways.' ,' ,;lll;y * toI : :', ,,i j1 
/,i ', ,, a: 

,,,' I; ,! 

o,f 60 hectares' (m&of the j '1 ,: ':' ;,.. "! 
/ / 'I ,,I ' , a,, ,' 

consists of a' single lodge,I( ', ,:. 
,,8 /,,I 

,, ; 'I':: 
'. 

ai ,', ' :, 
,(I ,', ' : 

I' ',i ' I,,.' ,' ,' /. ” 
” (b, : 
,’ r ',,modelled on a "homestead ' design:; plus .:four small self,'conA " ; 'I'~~ ' , 

'4, " 
rs), 

,' : : (':I 
" ',I ', ;I*, :, 'I 
/ I, 

'8, I:' ,, tained units'~ 'The,reSort consists of nine accomiodation':units: ,:I,';' ,$ 
.I ,/I" s, ,, ,, I I' I,(/, 

' / ',, " ! ,. i.8, 
$1, ,’ 'catering,for a 'I. maximum of 20 visitors :at any 'one'time.' ;The' I,, ;:,, ,d,, ',, "" I'," I;, 

' ,I '1 " (,I 0 !,' 8, /,. ., ,, I I ,',?I t ~,", ', ,I 8, 
units ,averagd at 60% 'occupancy over jthe year:'&.th a' peak 

,,' ,I' ;' I 
Q I, ' <I' .' 8' II ':,, ' " ,, :' q :I,,; It I., :),; 

8' ,c' '., 4'. 
', I ', >:t 

I I/ ! :, ,,m t I' :; ;I:. ,',, ':I ;' 

!, .' I , between,:'Augustand November duri,ng the marlin season:!", ':". : ,,, : /' ': " :, 
,,I ,I,' '! 4 ,i 

5, 
,I,, :I I,,;’ 

,I,,":.,': 
,;, ,‘I’ I,, I, 
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communications with Lizard Island 

Transport to the Island is by air. Bush Pilots Airways rr 

(* 
run scheduled flights to the Island five times a week,.except 

between December and March when there are only three fl,ights per 

week. Bush Pilots also organise a cooktown/Lizard Island day 

tour. The combination of these two services means that there 

are a. large number of visitors to the Island on a daily basis. 

A total of 2,005 passengers were carried on the day tour in 1977. 

(Table 1) For the months in which comparable figures are 

available, there was a 160% increase in passengers carried 

between 1976,and 1977 and a 300% increase between 1975 and 1977. 

Scheduled flights also take day visitors to the Island. 

Seating capacity of the plane is 17 persons and approximately 

20-25% of these passengers are connected with the Reseaxch Station. 

It is estimated that approximately 1,000 people may visit the 

Island as day visitors on these flights. 

It is possible to camp on the Island if one has a 

permit issued by Queensland National Parks and Wildlife Service 

(Bush Pilots will not carry passengers intending to stay overnight 

if they do not carry such a permit). National Parks records 

(Table 2) show that in 1977, twenty permits were issued covering 

61 persons. 
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:  
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, . , I . ,  ” ,  : I : . ,  11 

: ,  
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I  
)i, 1 !  

( , ; ,  

I  I ,  
I’ :  i 

; ,  ,?’ ‘. ,  I’; /  

9 ,’ 

, , :  

I  ! Recreational actitiities, of visitors toi the islAd !,I.,; ! " : "' 
., I v,, ! ;': ; '!, I 2 : /I 1 , ,I. ./ 

g) /'I 
include, big: ,game 'fishiug', fishing,..sno,rkelli,ng and'spea~fishing, ,',' 'I i j " / I' ; : ,, ,' ! !'. I ,i; 
coral viewing from a glass-bottom boat, hiking, birdwatching / ,' % 

I,I 2' ,' 
; I? ( I : 

, :, 
'.I' .,I ,and general relaxation. ' .' ,,.h'~ * , ,, b " :. ,: : The management of*,& Lizard Island, resort:&ve projected. I(,,, , 

'1 '(. .,' " '< ,, 
1 I', " , 

an image.of exc1usivenes.s , caiering for a l@nited~ n&ber,'of ; : 1, ,' 
:m :, j 

' ',' ,' 1' ,' 'II ,, " : 
, I 'persons, in' an area of unspoi'lt beauty. 'They have:a keen 

: /, 
! ',, ,'I ,I /,' 

,', 1 I,,: : 
,'I/ "'i' '/ 

I S ihterest in maintaining the area in a condition as near:'to )' I,' ./( ,, 
,' ', ., 

,I ;' ,! $' ' *,' ,'I,",, 2, I. ". pristine. as possibleAnd encourage .guests and ,'day vis,it,or&;.to,,im I, I,; ' ! ' ,. .' 
I '. ' . . . I' ,' j,.' 

,' 8. ,. 
'I undertake non-disturbing -activities&d to keep both beaclqas‘ :'i " ":,',' ,:, 

/ ',' 
/ 1 I./ 

and seafloor free of litters; 
s,, ,,,I : 

For example; guests are ,asked, to",: ,', " 
"I' ',I,. 

' ,,IS" 
,I ,, /. .; 

' ,f, / ,. 
$1 ' 

catch'no n&e fish than can be used at the table. ', : 1' ,: ', 1, e 1, , :, 

fib: 
,,' : ' '. 

" In this endeavour, they appear to have been fairly ',, ':: 
/ ; : , ,' ,' cd II ',I 

successful.' Their control of'course.only covers the 60 hectares ': ,, ,' j: ;' 
'., 8, I 

/' 
within the lease,and there has been some criticism of ctipers. I ,, '8' " 

I a " (' ,, 

, .I .on the Island follotiing problems of litter and excessive fishing;. I I,;#';, ;,,,i I ,' ,' )',, 2' I' ( ', I. 
'I " Overall,. activities on'the'Isiand:are probdbly'not, :;:I 1, I':,, ',:j 

'. 8, ,I ::' :,: 
" ', 

having a sigtiificant effect on the.fringing* reefs (in 'c&Last 1: i ::‘.Y,! :I:,, I :!, 
,' ;I ; " I I I ,/ 

IS 
i 
j  ’ 

., ., 
,, '3 'I ,' . with,for example,Green,or 'Heron Islarids) , and very few ~visitors;~,,, 'I' with,for example,Green,or 'Heron Islaids) , and very few ~visitors;~,,, 'I' 

,,, :' ,,, :' 
: c : c < < ,/ ,/ ',, II: ',, II: ,: ,: 'I; I,, iii ; 'I; I,, iii ; 

" I ', 4 ,!", 4 ,!", :, ', '!1,1; :, ', '!1,1; 
,'I 

2.' ,j would use other,'near,by reefs. ,j would use other,'near,by reefs. This situation,is likely to, i! J' This situation,is likely to, i! J' ;, /I ;, /I 
: < < / / 3, ',; 3, ',; ,' :, ~ ,' :, ~ 

I/ I' continue,at least ,iri the'near future,@ the syndicate' o@eratirig ', continue,at least ,iri the'near future,@ the syndicate' o@eratirig ', :, 'S, , I;',':' , I;',':' 
' I,,. , I,,. , .' 
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CHARTER BOAT ACTIVITES 

Two types of charter vessels predominate in the Cairns 

area: the game fishing boats and larger, slower charter boats 

that mainly take large numbers of persons on day-trips to inshore 

reefs. 

Game Fishing 

The game fishing season runs from the beginning of 

August through to mid-December. Boats using the northern area 

operate out of Cairns during this period. It has been estimated 

that thirty boats operated out of Cairns during 1977 and the 

numbers have been rising steadily since 1965. (Table 32 The 

game fishing activity has become an important factor in the 

economy of the Cairns district,with boat hire alone generating 

an income of nearly $500,000 in 1974. 

Most vessels operate between Cairns and Lizard Island 

and the heaviest fishing is concentrated in the outer Ribbon 

reefs. Estimates by gameboat operators suggest that up to ten 

game boats may go beyond Lizard to the Jewel1 reef area and 

perhaps three to four may continue to Princess Charlotte Bay. 

The emphasis in the last category is on pleasure cruising. 

Boats may use Lizard Island as a base, flying 

their owners/charterers to that point. From the Island, they 

can fish the outer reef during the day and return each evening. 
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I 30 people. Overnight fishing trips are also undertaken. 

wing to the distances involved, this type of boat rarely goes 

beyond Lizard Island. However, a few extended charters are 

undertaken by most operators; Princess Charlotte Bay is the most 

common destination but trips may go through to Thursday Island. 

The type of charter varies,but includes purely pleasure cruises 

which may stop at a large number of reefs and islands on the 

way through; and scientific or filming expeditions with a 

specific destination. During the last few years, approxi- 

mately twenty trips of this nature have been made each year, 

usually between one and six weeks in duration. The number of 

people on each trip rarely exceeds-ten. 

,“’ 

__ -..- -_ _ ..--...-._-.-- - __._. -- -y' 
Private Trips to the Area 

Small boat activity in the area is very low. It is 

too far away from Cairns or Cooktown to allow open boats to 

reach it with any safety and there are no major centres along 

the coast from which they could be launched. A few boats 

may go out from Iron Range. 

Private yachts passing through the Reef are probably 

the most important users. The Torres Strait Pilot Service 

have estimated that an average of three such pleasure craft 

pass northward each day. This figure is confirmed by charter 

boat operators,. These yachts tend to stay within the shipping 
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,. ,, ~. 

for b,ig game boats. * The number of 'mother ships" which use 

the outer reef near Lizard Island is also likely to increase,and, 

as suggested previously,it is possible that game fishing grounds 

may extend northwards. Kowever, there is no indication that 

it would go beyond Princess Charlotte Bay. 

Access to the reef for &ll boats is seriously 

restricted. This situation could only change if centres 

along the northern coast were developedrand this is not anticipated. 

If the road to the Cape was greatly upgraded it would probably 

still follow its present inland route. Beyond Lloyd Bay, 

the reef diverges from the coast , making access difficult for 

small boats. 

There are no known plans for further resort-style 
___- ------.-.---i-- --- .--. . . _ _ _. __ 

accommodation in the northern area - the isolation factor 

weighs against the area because of the high cost of travel. 

However, the aesthetic potential is there and the possibility 

that such a resort could operate profitably cannot be entirely 

ruled out. 

Private pleasure craft traffic may be expected to 

increase in time with the world wide boom. Those islands and 

cays with water or good anchorages near ,the main shipping channels 

(e.g. Hicks Island, Hannibal Island and the Flinders group) 

will probably be visited more frequentiy. 
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Table 1.: Number of perstins carrizd on Bush Pilots AimayS 

cooktown/Lizard Island day tour 

J F M A M J J A S 0 N D 

1977 72 0 47 138 209 326 209 304 338 231 142 38 

1976 42 0 11 58 158 161 181 229 

1975 38 6 23 7 105 82 

Table 2: Camping permits issued by Queensland National Parks and 

Wildlife Service for Lizard Island 

Permits Issued 1977 1978 No. in 
Cto June 11 Party 

3 1 
9 2 2 
4 3 
1 1 4 
0 1 5 

---- -..- - -2.- .-.-_ __- -..6 .._ .._ 
0 7 
0 8 
0 9 
0 10 
0 ll 
1 12 

Table 3: Number of Game Boats operating out of Cairns during 
season 1965 through 1975 

Year No. of Boats 
1965/66 

1967 
1968 
1969 
1970 
1972 
1973 
1974 
1975 

1 
3 
6 
5 
7 

14 
16 
25 
25Cestr 
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BETWEEN LAND AND SEA: ABORIGINAL COASTAL GROUPS 

IN CAPE YORX PENINSULA 

'A.K.' 'CWSE 

School of Australian Environmental Studies, 

Griffith University, Nathan, Queensland .,. 

Ngana walinyana wantum waathangkana wantumu? I-. 
Pakay waathangkana Pilmumu-e kayinana 

yaawalingkana taraku. 

We have winched up the anchor, Which way are we going? 

We are going down to Pilmuku (island). 

We have anchored now and are rowing to the reef 

(for trochus shell). 

(Contact song from the lugger days, composed by Matty Ropeyarn) 

INTRODUCTION 

Aboriginal anthropology, in line with general trends 

elsewhere, has recently become more aware of variables 
----- -- -.--- - ~.__ --- .- 

associated wlth-~hephysi~l-~~~ir~~e~ts with-in-whizti--~ -- ---.-.- 

Aboriginal people operated in pre-contact times, and in 

some cases still operate, Ecological analysis of man - 

habitat interactions for example is offering new insights 

into such problems as the meaning of "tribe" and "territory", 

"subsistence", and the nature of hunting and gathering 

as a way of life. 

In this way, anthropologists have become interested 

in wider issues than kinship and marriage structures, 

ceremonies, grammars of languages and the like, and the 

way is open for multidisciplinary teamwork in understanding 

the dynamic interactions between socio-cultural man aqd his 

biophysical environment. This will hopefully integrate 

what has often been separate and fragmented areas of research. 

Hunting and gathering groups as represented by 
Australian Aborigines have always been seen as having a 

special relationship with the land they occupy and use 
(see Bicchieri, 1972; Lee and DeVore, 1968) and this is 

partially based on the fact that for some 99% of the two 

million years man has been in existence, he has operated 

as a hunter and gatherer. Australian Aborigines in particular 

_ __=I-_; 



,’ 

I  

have' long been of particular interest to theorFats; I 1 ;j : II '! 
concerned with man's h'istory,, though olften thiis jnterest' ,: ':' ,, 

has produced crude evolutionary frameworks which view them' I 

as frozen relics from past stages of man's "progress". In 

many- c,ases such studies have failed to reveal the ri'ch and I 
complex interconnections between Aboriginal peop?e and their 

'environments., 

In.Australia, anthropology has been p'artly responsible 

for other stereotypes which have grown up concerning Aborigines. 

In the eyes of most Australiars.Aboriginal: tradjtional culture 

has come to be associated with those groups from the arid and:' 

desert zones, and this reflects the heavy concentration of, 

literature upon these inland environments. This is, of 

course, partly due to settlement patterns of the Australian 

mainland by Europeans - a process which rapidly displaced 

Aborigines who occupied the more fertile coastlands and 

river systems, and who formed the bulk of the Aboriginal 

population. 

This disproportionate attention to Aborigines of 

arid. zones has meant thatcoastal groups generally have not 

received the anthropological attention they deserve. Across 

the northern tropical coastline of Australia Aboriginal 

groups still exist, and despite their resettlement in 

missions and communities they still possess considerable 

knowledge of their traditional'pract%ces and have retaine,d 

relationships with their lands, albeit on a part-time or 

sporadic,basis. 

Aboriginal Groups of Eastern Cape York 

This paper takes as its focus those Aboriginal groups I 

who prior to European contact, occupied the coastal strip , 

from Cape Melville to Cape Direction; As will be outlined' ' 

later, these groups operated within a highly complex mosaic 

of plant communities which formed the littoral dune system : 

.' and its immediate hinterland, and most importantly, a 
similarly complex mosiac of marine environments which 

extended from the beachfront and estuarine margins :outwar,d 

to encompass sandbars, 'offshore islands and fringing reef " 

systems. 
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This area of Cape York represents a unique area from 

a scientific viewpoint. The area is impressive with its 

wide range of environments suitable for human occupation 

and use, and these range from dense coastal scrubs and 

riverine vineforests, saltpans and mangrove communities 

to open woodlands, swamplands and rainforest-clad mountain 

slopes (see Pedley and Isbell, 1971; Harris, 1976). 

The strongly marked seasonal variation produces an 

annual fluctuation from the heavy monsoonal rains of February 

to my, to the extreme dry of early December. This results 

in a cyclical pattern of large areas of inundation, flooded 

streams and strong vegetation growth followed by reduced 

surface waters, dry grasslands which were, and still are 

burned, and animal concentrations upon the few permanent 

waterholes. 

Marine and island environments also alter with the 

seasonal cycle. Heavy stream discharge during and immediately 

after the wet season muddies the shallow coastal waters and 

appears to initiate various fish migrations associated with 

food chain processes. Rhythmic alterations to tide levels 
provide access to shellbeds at certain times of the year, and 

islands follow their own micro-processes across the seasons 

with migratory bird populations and series of plant fruitings. 

The most detailed coverage of the traditional culture 

of Aborigines from this area of Cape York can be found in Hale 

and Tindale (1933-1934), Thomson (1933, 1934, 1956) and Chase 

and Sutton (1978 in press). In distinction to other coastal 

groups from the western side of Cape York Peninsula, these 

people possessed large outrigger canoes with single and 

double outriggers, which were capable of holding up to four 

adults. These canoes were paddled, and were,used as a 

hunting platform as well as transport. Large detachable 

head harpoons were used in conjunction with the canoes to 

capture such large sea animals as dugong and green turtle. 

These people threfore possessed an efficient means 

of marine mobility which allowed them to ply up and down 

the coastline, and as well outwards to offshore islands, 
reefs and sandbars,. In this way such groups exploited 
environments ranging from the inner reef areas to the 

foothills of the coastal range system several miles inland 



from 'the: beach. 
:  ‘,,, 1. 

‘, : ', , ,  
‘1 I 

zi?. the: area from Port Stewart nor&,' ,!, ' 
1' 

these people' referr,ed. to themselves as p'ama malnkana " ', 

("men of the sandbeach") and this self classification 

reveals in part their occupational strategy. 'Locating ,. . 1 
their camps on the immediate beachfront right through, 

:the, seasonal cycle allowed them ,to exploi!t'both 

terrestrial and marine environments in the most efficent 

manner. Situated on, the foredunes they were truly between. 

land and water, and able to strike out in either direction 
when seasonal or accidental concentrations of animal and 

vegetable resources made their appear'ance. 
', 

Ano.ther factor in the occupational pattern of 

these beach peoples is the extreme (by inland standards) 

sedentism throughout the year (see Thomson, 1934; Chase 

and Sutton, 1978). Camps moved little more than a half- 
kilometre at a time in the normal situation, and reasons 

for such shifts are nearly always based on the need for a 

clean ,campsite or the occurrence of a particularly known 

seasonal abundance such as yams, crabs and the like, 

Larger gatherings were held at intervals of two to three 

years at well established sites to carry out ceremonial 

activities and initiations of young men. Particular 
individuals would have moved further afield, visiting the 

countries of their wives, looking for new social stimulation, '# 
and making various personal arrangements that feature in 

the lives of' any human group. 

stabilised series of groups. occupying 

continuous series of strips along the 

possessing mobility across both their 

marine environments. They knew these 
intimately and were able to draw upon 

rich diversity of resources ,for their 

Contact History 

An overall picture, in summary, is of a highly , 

small areas in a 

coastline and 

terrestrial and 

environments : I ' 
an extraordinariI!y, 

1' 
subsistence. 

The first contacts for the area were by sea, 'notably 
,I 

the arrival of Bligh at the Australian mainland, the sea 

explorations of Captain King and various surveying ships. * 

On land Kennedy was the first explorer followed some thirty , 

years later in the 1870's by Robert LoganJack. Soon ,, " 

after Jack's expeditions Japanese and European boats began, ': 1 
:I, ; 



- 

164 

heavy contact along the coastal: area searching for 

trepang, pearlshell, Aboriginal women and cheap labour 

for the boat crews. From the many fragmented reports 

of this period there did not appear to be any general 

hositility between the lugger operators and the coastal 

people; rather the relationship seemed to be one 

of guarded exploitation by both sides. On the part of 

the Europeans and Japanese there was economic rationality 

in keeping relations on a reasonable footing not only for 

their survival, but in order that a continuing labour force 

could be tapped. On the Aboriginal side, the foreigners 

possessed what seemed to be unlimited potential supplies 

of steel tools, clothes, flour, tobacco and alcohol, and 

by the turn of the century all of these had become firmly 

entrenched in the Aboriginal economy. In the area from 

Cape Sidmouth to the Pascoe River an enduring relationship 

was‘maintained between the various Aboriginal groups and 

one European entrepreneur who gathered sandalwood as well 

as fishing for marine products. 

While this mutual dependency had its obvious costs 

on TV--Ab~r~g-Gael-s-ad-e-(for-- -example -remova-L-o-f--young- men 

from their obligations and roles in Aboriginal society) 

the lugger industry did however allow certain traditional 

factors to continue. It increased marine mobility among a 

people who were very much at home on the sea and allowed 

them to retain regular contact with their beach, reef and 

island sites along the coastline. Older men could educate 

the young men into the complexities of sacred and secular 

sites and their myths, and show them favoured traditional 

sources of food and materials. Ceremonies continued during 

this period with boat crews gathering at the many boat 

anchorages along the coast. This presents a remarkable 

parallel to cultural continuity occuring in the cattle 

industry where stockmen carried out a similar underground 

education of young men while doing cattle work. 

S-rising this brief overview of contact history 

.; it can be seen that there has been a considerable cultura 

continuity of knowledge particularly associated with 

'marine and littoral environments and this has survived 

one hundred years of contact in the area. This, as I 

will discuss later, has implications for the development 

of marine and terrestrial parks. 



From the. 16th parallel northwards there were about 

$5 distinct Aboriginal language clusters in the Peninsula,' 

'before :contact,, and these consisted 'of several hundred 
dialects. The Carpentarian. coast, the far,northern tip 

and the Princess Charlotte Bay area were'areas of concentrated : 
linguistic diversity with some dialects restricted to a few' 

score people. It was not unusual in these areas for major 
lingucstic differences to occur within twenty kilometre,s. 

For the area under discussion there is a major cultural : 
boundary in the vicinity of Port' Stewart separatin,g 

Princess Charlotte Bay people from the "sandbeach men" 

further north. Here there is a change from the scores 

of associated dialects of the Bay to a larg,e area extending 

one hundred miles northward containing only three dialects. 

This boundary also separates major ceremonial complexes and 

seems to have acted as outer limits for marriage exchange. 

Certain technological features associated with canoe 

manufacture. change dramatically at this point. 

It is perhaps worthwhile pointing out that for this : 

area.names‘ of the major languages have often been wrongly 

taken to mean "'tribes", and this ignores other crosslinking 
social dimensions which can combine and separate Aboriginal 

groups across linguistic boundaries. The 'considerable 

anthropological argument which has developed over the 

notion of "tribe" in Australia can be pursued in Peterson 

(1976). For the purposes of this paper I shall concentrate 

upon the notion of local group territories: discrete areas 

(usually of about 2Okm? land area) which small groups of , 

kinsmen see as their primary estate. These groups, ranging 

perhaps from twenty to fifty individuals in traditional 

times, validated their claim to this estate by patrilineal 

descent, mythological sites, explanatory myth and associated 

ceremonies. Such an area is often referred to in the literature : 

as a clan territory. They,have clearly defined boundaries 

and confer primary rights to the resources'within them upon 
8 

the members. 

In both the Princess Charlotte Bay area and the:Nesbit.: 

regFon to its north, these territories extended beyond the 1; ,, 

land and'across marine environments taking into their ambit ' 

'I 
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the of'fshore islands, sandbars and reefs. Such marine 

locations commonly possess formal names, and can be 

mythological sites with restrictions placed upon their 

accessibility. Maps A and B show locations of territories 

and their boundaries for selected areas of Princess Charlotte 

Bay and the Nesbit region. 

For the Flinders Island group and the mainland from 

Cape Melville to Bathurst Head it can be seen that these 

territories crosscut both the mainlands and islands, while 

in some cases they consist entirely of island and marine 

areas. In the Nesbit region there is a much more regularised 

division with the territories appearing as parallel segments 

each of which includes a complete strip of coastal flatland 

and an offshore component of islands reefs etc. Below are 

listed by way of example, some of the names of offshore 

reefs for one small segment of the coastline in the 

Night Island area. 

pulatyi, thinityi _ 
maathuy 

reefs at the northern end of Night Island 

Kupanthaku- -- -------reefs-and-cay----at Binstead Island 

wuypanamuyku - reefs and Lowrie Island 

thuypa - Bobardt reefs 

wukaka - Bobardt reefs 

ngalungun - reef off Voaden Point 

puunytyanuku - Stork reef 

kumutyi - Treat reef 

From these examples we can infer that formal names 

were associated with all major patches of inshore reef along 

the coastline. When these sites are added to the similarly 

prolific naming of sandbars, cays and islands in the marine 

environment, and these in turn added to the extensive naming 

of locations and features on the mainland coastal strip, there 

emerges a picture of a highly formalised and named landscape. 

This is part of a complex cognition of the total environment 

both physical and spiritual, and encompasses myth, ceremony, - 

resource usage, camping locations and sacred sites. 

Each territory can, in this way, be seen as a central 

universe containing its own explanation of existence, 
, 

validating firstly for the clan members their own social 

existence, and secondly in conjunction with other territories 

- ~~~ .~ ~~ ~~ 



': 
'do&l reefs have a'descrip'tiiveenvironment~l term I' 

in the languages so far worked'with, and as well they have ' 

; a generic term for cor,al as a substance. Several types of ,! I 
coral are recognised as well, though extensive linguistic 

I 

work has not been carried ;out in this &ea. srn order to: 

Illustrate some of the distinctions, the followfng examples ,' 

are given from the Flinders Island language: 

,coral' reef thandhuula 

coral (gen.) - arrnggan ,' 

rock coral arrnggan abu 

black tree coral - I/ 

("sea wood") - arrnggan wulpay 
' 

Often underwater features of reefs share environmental 

terms with land features, for example in the language of 

the Nesbit area 'awi refers to clear sand patches among the -. 
coral, cleared patches in vegetatfon, or,open areas on the 

foredune; uuntyi refers to deep holes in the coral, holes in 

the surface of the ground and in trees etc., as well as 

orifices of the body. 

Land and Marine resources 

Resource usage of the reef areas must be seen within' 1 

a wider system of exploitation'strategies which Aborigines, , 

had at their disposal. For the purposes of explaining this, 

wider framework it is convenient to visualise a series'of I 

environmental zones encompassing the total potentially 

usable land and seascape: 

1. Outer marine zone - consisting of large coral reefs, I 
: offshore islands and sandbanks. This is the deepwater, ' 

zone usually unaffected by the muddy stream discharges 

and coastal silts. I, 

'2. Tnner. marine zone - the area most affected by seasonal " : 

runoff and consisting of beaches, river and creek estuaries I; 

and mangrove zones, small offshore fringe reefs and ' 

sandbars. 

3: Coastal land., zone - containing coastal -duhe systems,with ,, ,,; 

: associated swales,: swamps, saltpans, littoral scrubs,, I .i 
,, 

: / 
, I 

',,; .' ', : ,' 'I 
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rainforest headlands etc. Movement in this area can 

be severely affected by inundation in the wet season. 

4. Inland zone - the back country of the territories 

extending some five miles or so from the beachline and 

typified by open sclerophyll woodland, open' grass 

plains, riverine vineforests and upland rainforest. 

Mobility in this area is generally less affected by 

the wet season. 

Potential resources for each of these zones can be 

categorised as either seasonally specific or seasonally 

generalised, and brief examples for the terrestrial zones 

are as follows. 

Specific Generalised 

many fruits and tubers . mammals e.g. wallabies kangaroo 

migratory bird populations cuscus echidna 

and eggs. s certain bird species e.g. emu, 

certain freshwater fishes cassowary, scrubfowl 

and tortoises. certain plants e.g. palms, for 
certain plant products food. 

..-..for-techno.lo.gy- cer-tain-plants--for.technology 

Reefs form part of both the inner and outer marine, 

zones, and their products fall almost entirely into the 

category ofsneralised resources. Aborigines therefore see 

reefs as forming part of the area of exploitation which can 

provide a relatively certain supply of foods irrespective 

of the time of the year and particular seasonal fluctuations. 

In this way reefs contribute to a certainty factor in their 

yearly round, When the fringing reefs of the inner marine 

zone are difficult to exploit through muddy water, they 

possess the mobility with their canoes'to move to the 

larger reefs of the outer zone. In this way the outer 

reefs become a standby area for food gathering. 

The most important reef products were fishes and 

shellfish, and of course, the prolific crayfish. All of 

the species of these which occur on the reefs are classified 

and named extensively (so far over one hundred separate 

fish names have been recorded for the Nesbit groups), and 

there is considerable knowledge of their habitats, foods, 
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behaviours and edible"qualities,. Examples of reef;fishes :j t' 

particularly sought are cods '(tha'thila), groper ,(p‘uy,-A),' ' 

coral trout .(wukuturu), "snappers" or emperors (takula) 

.i parrotfish '(wurungkala) and crayfish (puku). These'were 

,' hunted traditionally by spearing either',f,rom a canoe or, 

standing on a reef, . . or by diving with a spear.' 
: 

1 / 
Large shellfish such as bailer, helmetshell and '. 

trumpetshell were considered prime foods and gathered off 

reef areas by diving. Large and small clams were gathered, 

for their meat, and clamshells and bailershells used fpr ' 

liquid containers and cooking pots. A variey of smaller ' 

shellfish from reef areas were also gathered and eaten, 

for example trochus and pearlshell, and pearlshell and 

cone shells used for making ornaments. In one area, clamshells 

were used for facemasks in ceremonies. Pieces of braincoral 
-were gathered'to be used as highly efficient scrapers to 

shred tubers (Tacca leontopetaloides, orlwild arrowroot) 

p,rior to soaking and leaching. 

The importance of reef shellfish in precontact times 

can still be seen by surface examination of the many shei 

middens which are to be found along the coast, and from my 

own observation the use of reef shells seems particularly 

heavy in the Flinders Island group where large reef formations, 

extend right to the shoreline. 

Ree.fs ‘and the' my.thological S'vstem 

Many of the reef names that'have been ga,thered so far : 

in fieldwork refer to associations with mythological beings 

who occupied the area before humanity. It is neither 

necessary nor politic to go into these in any great detail 

beyond noting that these also can be categorised. Reefs 

can be points where creator beings rested or passed through 

in their odysseys., such as wukala (reef heron) and maathuy I 

d(pelican) in the'lists presented earlier. They can also : 

be places where these beings carried out specific act,ions, ', 

,as ,is the case with Blackwood Island in the Flinders. group, 

and these actions are believed to .have permanently affected' ,, 
the locality in terms of present humans, Finally they can' 'j 

,be places:where the creator beings finally stop and., 

: ' 
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become metamorphosed into present natural forms, and the 

Clack Island reef area is an example of this. While this 

latter category is somewhat rarer than the others, such 

sites do occur along the coastline.. 

Such mythological sites form part of a larger 

mythological complex which often extends to mainland 

areas as well. 

Discussion 

This paper has attempted to outline a broad man - 

environment interaction for Aboriginal people who 

traditionally inhabited the eastern coastline of Cape 

York Peninsula. It has assumed (perhaps wrongly) that 

its readers are not familiar with this area of study, 

nor with the literature of Aboriginal anthropology in 

general and of Cape York anthropology in particular. 

Accordingly it has presented certain fundamental propositions 

which I believe are necessary for any appreciation of 

Aboriginal cutlure for the area. These are: 
---.. 

(1) that despite the preponderance of literature on Central 

Australia and Arnhem Land, there are significart variations 

in the nature of Aboriginal society and its operations across 

the continent. Tropical coastal people are difficult to see 

as uniform either in their sociocultural organisation or in 

their use of coastal environments. Presence and absence of 

coral reefs and offshore islands may be an important variable 

in this differentiation. 

(2) Coastal groups from central-eastern Cape York responded 

to the highly differentiated marine and terrestrial 

environments they occupied by developing strategies of 

emploitation. These capitalised upon the extreme diversity 

of potential resources across the whole environmental range. 

A significant portion of this range were the ree. environments 

inside the main barrier. 

(3) Exploitation of particular segments such as reefs can 

only be understood in the context of social territories which 

are imposed upon the landscape and seascape, and the way these 

social divisions interact. 
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Such continuity of knowledge by direct enculturation 

allows Aboriginal culture to adopt its own dynamic patterns 

of change that has always been a feature of these people. 

In this way it adjusts and compensates to the new circumstances 

'of their lives. It is perhaps worthwhile pointing out in 

this context that what I have chosen to refer to as "traditional" 

knowledge was not a static and frozen phenomenon, but was 

constantly changing up to the time of contact. 

The Relevance of Aboriginal Culture to Proposed Marine 'Parks 

Included in the set of objectives for this workshop 

are the responsibilities of creating a Marine Park in the 

area I have been discussing, and I note that several of the 
papers listed emphasis the overall environmental system of 

which the reef complexes are part. My emphasis in this paper 
has been to present Aboriginal cultural phenomena as they 

apply to reefs as part of a similar complex. As pointed out 
earlier, mythological sties on reefs and islands are part 
of a larger system which only becomes meaningful in its, 

totality. Whether the Authority chooses to consider Aboriginal __---- - 
elements in its deliberations or not, the reality of this 

knowledge for present day Aborigines still remains. On the 
assumption that the Authority may consider Aboriginal dimensions, 

I make the following suggestions. 

Firstly we can consider those locations which possess 

evidence in a material sense of past Aboriginal history and 

beliefs. The most important area from this viewpoint is the 

Flinders Islands Group and Cliff Island in Princess Charlotte 

Bay, and the coastal mainland from Cape Melville to Bathurst 

Head. All of this area contains many galleries of rock paintings 
and there are spectacular examples at Bathurst Head, Stanley 

Island, Clack Island and Cliff Island. Associated with these 
are very large occupation sites of immense importance to the 

few remaining people of the area, because of the burials located 
there. The future archaeological importance of the many 

middens and occupation sites goes without further elaboration. 

It is very difficult to conceive of this area as separate units 

of islands, mainland etc., and my first suggestion is that the 
complete area as outlined above be incorporated into whatever 
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Finally, removing my anthropological cap, I would 

like to make one further suggestion with regard to points 

(ii);and (iv) of the Workshop's objectives. ,From my owns 

work and interest in Cape York, I see a very great need for 

a detailed and comprehensive history of man's involvement 

with the Great Barrier Reef and the associated coastline. 

For some seventy to eighty years the reef was fished 

extensively by luggers and formed an important economic 

resource. What effects did this involvement have upon 

those reef areas which were major sources for trepang, 

pearlshell and trochus? What places of historical 

importance are there in the reef area which need recognition 

and preservation? The colourful and diverse history of the 

Reef surely needs some attention, and forms part of the 

history of this country. Perhaps with this historical 

information available we might gain some insights into 

resilience and fragility of reef environments. A large part 

of that history is preserved in the recollections of older 

Abor-i;gines and Islanders who spent many years crewing the 

luggers, and it needs to be systematically collected before 
--1'-t-.$s --l;O.Sf . __----.~ -. .---. __.._ ~. _ 
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NOTE’S 

1. An archaeologist (J.M. Beaton) carried out a rapid 

archaeological survey of continental and reef islands 

south of Princess Charlotte Bay. The article is most 
useful for its discussion of the prehistory of the 

reef area, and the summary statements which deal with 
important questions which can be used archaeologically about 

the area. The reference list is also useful. 

John M. Beaton: A report on the archaelogical findings, 

The Royal Society and Universities of 

Queensland Expedition to the Great Barrier 

Reef Phase II, 1973 

Issued from the Dept. of Prehistory, Research 

School of Pacific Studies, A.N.U. 

2. For a brief history from an Aboriginal viewpoint of the 

Cape Melville area, see tape extracts printed as: 

Funds 2 s I-and s--E.xwxii-t,t_i_o_n +Australi.an Institute. .of 
ok Aboriginal Studies Newsletter, N.S.3, 34 - 37 

This extract discusses the personal history of Mr. Bob 

Flinders of Hopevale Mission, and his views on Aboriginal 
sites in the area. 
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guano deposits. The lease was afterwards transferred to the Anglo- 

Australian Guano Company. This appears to be the first record of 

economic mineral occurrence in the region. 

Raine Island is unique in that it is the only island lying on the 

outer barrier of the reef complex. Historically, it was visited in 1843 

by Captain Blackwood in H. M. S. “Fly”, ,who in the following year placed 

on it a circular navigational tower 64 feet high built of stone quarried 

on the island - built in fact of phosphate.rock. The excavations for this 

and later mining were reported to be still identifiable in 1967 when a 

lease was again applied for. This and later applications for a mining 

lease were rejected and the island is now proposed as a Queensland 

National Park. 

. Theziicir-the-rn part- of the --ar-ea-ha-s-b-e-en-held--und-er- exploration -- 

permit for petroleum, but no drilling has been carried out. ta I 

The waters of the region under review provide the principal 

means of access to the eastern coastal strip of the northern half of 

Cape York Peninsula in which a variety of mineral wealth has been 

located. 

GEOLOGY AND MINERAL RESOURCES 

In the absence of details of the submarine geology of the area, 

the geology of the adjacent coastal parts of Cape York Peninsula has 

some relevance. (r 

North to Cape Melville Silurian - Devonian rocks of the Hodgkinson 
r, 

Formation outcrop in the northern continuation of the Hodgkinson Basin. 

These are intruded by granites which are also exposed in some of the 

continental islands of the Howick Group and on Lizard Island. 
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Tin Alluvial tin has been worked at Granite or Tin Creek, a 

tributary of the Archer River, and in northern tributaries running into 

the lower reaches of the Pascoe River. 

Tungsten Wolfram was discovered in 1892 in quartz lodes adjacent 

to a granite-mica schist contract at Bowden, 3Okm west of Iron Range. 

A small reef was worked for wolfram on Rocky Island near Portland 

Roads, and also north of the Pascoe River mouth. It also occurs with 

molybdenite in a small lode 10 km east of Coen. 

Another occurrence of considerable interest is on Noble Island 

in the South of the area. 

Molybdenum Minor production resulted from the lode mentioned above. 
---.- _... .----. ----- ~_.._ _. 

Antimony Stibnite has been worked at Cocoa Creek and occurs also 

in association with gold reefs on the Starcke goldfield. 

Coal Thin seams of coal occur in measures along the Pascoe River, 

but to date investigations have failed to locate a workable deposit. 

Iron and manganese Deposits at Iron Range were investigated by the 

Broken Hill Proprietary Co. Ltd. in the period from 1957 to 1968. The 

ore varies from magnetite quartzite containing manganese at Black Hill 

in the north to hematite quartz-schist at Lamond Hill in the south. Indicated 

reserves amount to one million tonnes and inferred reserves 300 000 tonnes. 

Mineral sands Small deposits generally rich in ilmenite occur near the 

mouths of the Nesbit and Pascoe Rivers. High rutile-zircon concentrates 
. 

have been located on Shelburne Bay; elsewhere sand is high in monazite. 

- - 
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PETROLEUM PROSPECTS 

The region covers three sedimentary basins, the Laura Basin 

in the south and the Papuan Basin and Peninsula Trough in the north. 

The Laura Basin developed mainly as an onshore basin, but from 

geophysical evidence is known to extend and thicken for some distance 

offshore. Its maximum thickness has been estimated at 2100 m. It 

may be continuous northwards with the Papuan Basin, but there is no 

firm evidence for this. The Papuan Basin is a complex Jurassic to 

Quaternary basin extending frqm onshore Papua southwards under the 

Gulf of Papua into Queensland waters where the thickness,of sediments 

reaches 4000 m. The Peninsula Trough lies to the west of the southern 

part of the Papuan Basin and east of a line from Cape York to Daru. 

It is continuous with the Papuan Basin in the north, but is believed to 
- ---- -.---. -- 

be separated from it by the offshore extension of the Coen Inlier in 

the south that is; within the subject region. The sediments of the 

Peninsula Trough are thought to range in age from Jurassic to 

Quaternary. 

There has been little exploration for petroleum in the region. 

Three wells, all onshore, have been drilled in the Laura Basin. There 

has been no drilling in the Peninsula Trough, but one well (Tenneco-Signal 

Anchor Cay’l) was drilled to the north in the Queensland portion of the 

Papuan Basin. None of these wells met any occurrences of petroleum. 

The region has been covered almost entirely by aeromagnetic surveys, and 

partly by seismic surveys* but at reconnaissance scale only. 

The prospects of finding petroleum in the Laura Basin are 

considered to be poor onshore, but possibly better in the thicker sequence 

offshore. The Papuan Basin offers better prospects, as several discoveries 

of gas have been made in Papuan waters. The prospects of the Peninsula 

Trough are possibly fair by analogy with the Papuan Basin, but our knowledge 

of this feature is very limited. 
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Introduction 

Although the Australian prawning industry started 
about 150 years ago, it has only obtained national 
importance and attracted general interest in the past decade 
following the development of several new fisheries and the 
expansion of the export trade. The industry grew rapidly in 
the 1950's following the development of offshore prawning in 
New South Wales and Queensland, and Australian Fisheries 
Newsletter devoted its February 1956 issue to articles on 
this important subject. Twelve years later, after the 
development of new fisheries in the Gulf of Carpentaria, 
Western Australia and South Australia, the January issue was 
a special edition dealing with prawns and this new era in 
the prawning industry. Today, prawns are the most important 
sector in the Australian fishing industry in terms of 
landings and value. The historical development of the 
prawning industry in Australia has been reviewed in detail 
by Rue110 (1975). 

Historical Review of the Development of Prawning 
in the Lizard Island to Cape York area 

Rue110 (1975) suggests that the commercial prawn 
fishery in Queensland commenced in the 1840's. The fishery 
delvelo.ped -around-th.e-estuarineeresources _ associated with 
rivers entering Moreton Bay, then gradually diversified in 
the 1900's with the use of seine nets, stripe nets, pocket 
nets and beam trawls, extending into many of the southern 
Queensland river mouths. Development of the offshore 
fishery however, was relatively slow in Queensland, and 
never' really got underway until 1950 when otter' trawling was 
officially permitted in State waters. 

Although not directed toward trawl species, the 
Queensland Government in 1948 carried out the first 
commercial fish resource study in Princess Charlotte Bay 
area. The Department of Harbours and Marine, Annual Report 
for 1949 (page 14), states that the purpose of the 
investigation and survey was to determine the species of 
fish inhabiting each area and to assess the quantities 
available. "A 809foot vessel was chartered and the survey 
took place over the three-month period July to September 
1948 . . . . . . . . . . . The survey revealed that many commercial 
fish inhabited this area and are in good quantities". The 
Department of Harbours and Marine, Annual Report for 1950 
(page 151, -- stated that as a consequence of this survey, one 
fisherman in 1949, installed, "the most up-to-date 
snap-freezing plant on his,boat", for use in Princess 
Charlotte Bay. This probably represents the commencement of 
commercial fish exploitation in the area. 
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I ,.I', ', ,(L.F.B. "Challenge"~) , were:- " ,. ,,' ' ,I I' " ',,I 

( i ,” :  

. m  

XI, 4 

to locate commercial @antities d'fs,prawns, 
: v, 

‘ !  !  I' 
in 1.1 .' ,,', 

particular' banana prawns, outside the present' ,m', e' 
known prawn trawl ing grounds, 

; i ' ,,' i I,. 

1 

,,; 

I” 

: ’ < 
: ’ (ii); to ,define, where possible 

_,< 

/, , 'the ,iimits of ,goo$d? ' : 
,I' : 

prawn fishing areas in relation: to ,the s--bed! " ', I 'I. ,' ./ 
, ” I : ,, 

1 
!. '0 , 

' (iii), to obtaininformation for use' in defining.':the,?, I:, 8' 
: : fishing season in any particular, area. , 
,. ( : ., ., 
! ',. 

) '(iv) ' to'carry out'tests to compare 
, ,: I' 
~, ,I.. various 'types of prawn trawl. , , 

,. ' '. . 
The "Challenge" .&rvey' played 

in the. development 'of the,'offshore prawn 
( .) Queensland.. Trawling gradually extended up'the'c'oast .' ' : 1 :.' 

,' 
m /.I 

.' resulting inprawn 'fisheries bei,ng established off t ;'(, ; ,, 
Gladstone, Keppel Ba,y,.Sarinai'Mackay, Proserpinep.Bowen, 

'I~ lI 

'Townsville and,Cairns. ,;,: ;I' 
f1 :, I ',( 

.$, (. : I 'I 1 
,~ " .I 

'44 " : : ,'Z 
In the'area betwqen Barrow Island and P,F:incess, ':, (' 

& : ; Charlotte,Bay, 'the L.F.B;: ~Chall'enge", between.1957 and 'I 'I.! 
1958, made a total of 45 trawls., Whilst the survey did,not "' I,)': 'Ii) 

I#, 
'I 

produce results,sufficient'to precipitate 'a "gold, rush":, the: 'I, ':,'I 
survey did demonstrate thatprawn trawl 'grounds existed.. 

I' I 
:: ," 

" Furtheri'the survey demonstrated ':that the principal prawn s.' 
,, (‘ 'i 

,.I:' sped'ies present ,included:- 1' g : : ', ;:;, ; ,J 
: ', 

" ,;:, 
,: ,!#; I' ,, 

',A ;' : Penaeus semisulcatds :-' 
'>! '$',.,' ' i , 'I c 

Northern. or gke&:t$ger ', " ', ,':,: i:, 

$'Penaeus esculentus 
prawn I' ;: 

4 + " 
I! !: ,,, ; ., : ', :3i :I, ::,' :;, ;: 

: ,, '8 ': I; 
),I:, ', ', '4 

Southern' or common tiger ,I 
I,( 1;., " ., ,!I j. Penaeus'merguiensis - 

prawn ! I, ,,;,,: 
Banana :prawn 1 ; :; l. ; : 

',,',, Penaeus latisulcatus - Western or blue'legged 8' ,"I : ':":I , 
:, ,' ', 

(, ' ', ' king piram ', : , I ,111 
i :- I, '.) Penaeus longistylus, Redrs'potted ,king, 'prawn ,: I,~~;! IsI '(I ; 

I', : I/ ,'; 'Metapenaeus endeavouri .'i 'lEnd,eavour prawn ' 1:. 1: ; ,I 'I) I!, '1 "1: 
,/ 8, ,, ;" Parapeneopsis cornuta ,' - Coral.prawn .':,,: ,' /m " ,: 

: I',' ,'e I,, 1, ,' ,,<' : ,,. 
;' ,' 'I., 

' '̂ i) / j L * 1 In addition to prawns,! the trawl.catches includedI.. 0 ' 'I,, ,.I 
\v* ', 

,, :, b&he-de-mer,. starfish, shells, crabs, smallfish;'~ scallops'~ 1' ,;,,. ,, ; ', .I > 
.&?J 

:Foreton Bay'~ bugs.; s@id, 
Division, 

sea snakes and weed ,(Fisheries' /",111 'II 
I , .,'I .' ,,: :I Department.of Primary 1ndustry;'sExplorjatory Prawnq.,i :/'::"l 

')I t ,I ,,Trawling in .Eastern Australian Waters, .'no. ,date)::,: 'i( * ,,I ,, .,:;,;;: 
,, ', - 

t$;) ','I' ;, ,I, ' /.,I XL 
:: I " .,, St, 

I' ,: '!' I"1 ,a, " t. J,'< ,I ,, ;/ ';/;,"I: 'P' q', 
'I ,,: I :' "I ,"' " ,, (' * ' ,,, ‘ I 

"1' ,I ', :!,; It{ 
I; 

, ' '. ,, ' 'I *,,I '(,I 
1', ;,, " ', /, ,; ,r ' '8, 

,, ' ,', ;/, ,' I' ,I /,; ,!: : 'I I(' ,I 
.; I/' j/; 111, 

:I ,' ,,,. I_ (, ,(', 'I, ,, ,I " I, I, ',, ,, / .'A,, 
',>, " ~? ,' ; ,' I ,, " iI 

:, /I' ; : 1,<, l,,,, ', a.,/:'y 
: , ,i.. ). ,, /' " 

,; 'I , " ', ' 8: ' '\ ,,.'m I,:!,>, 
I, : ' ,, ', ,' ,I ,,I: ', ,.: ,'I., ,,,' 

I 
(, /I, ,/' (" I' 

I I" ., I', 
II ; j:' ;' ,' ,' I', I' i, ' ,' I 

, 4 .' I, ,,, ;,: "I, , 1," ,I ,I! 1 ,, lb,' ,,,, '1 / 18, ,'i, 't,1 .,' ,, , ', ', ! I', ', ! I ,I 
,, ,, ,,' '(:/I ',, 

/. ',, 
,:'; ', ', ,I 

(/<, ' .,' ;' I~ ,:: 1, ,',, i ,,: ;' , ,,I ,'A,, ', ,I ,I ,I~;,: 
'/ 8, i , :, ', ,. .'.1(/ ,I ' I, I' \. : , ,, 

i / ,, d,, 1 ', ,I!,, , ., 'I : ,, s :; , I' , ,I ,, ,: ,, II 1.11' '. ,j,,,/ i:, / / 
,,, / I/, '( ,/ :I 

,, ,, ,' ,I' ,' ,:' ' /' ' ~. '!' :: ,, /', ,, ',, 9, .I' !'::I /, , I' I :: b (1 I, ,, :.,I! ,:I ,I i (, 
i I ’ 
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While the commercial development of the trawl 
fishery in the Lizard Island to Cape York area has not been 
documented since the initial "Challenge" survey in 1957-58, 
it is suggested that development is almost certain to have 
proceeded along with the development of the Gulf prawn 
fishery after 1963. 
suggested, 

Such early commercial activity, it is 
was transient in nature, being carried out by 

S.E. Queensland trawlers on their way to and from the Gulf 
fishery. 

Status of the Present Day Trawl Fishery 

In considering the status of the present day 
trawl fishery in the Lizard Island to Cape York area, it is 
important to bear in mind that this area is subjected to 
cyclonic depressions from January to May and receives 
monsoonal rains from December to March. 
discussed by Haysom (1967: 

Further, as 

Conference, 
Australian Fisheries Development 

AFD/67/MP/4), development in this relatively 
remote area must be hampered to a greater or lesser extent 
by:- 

"(i) The d' t 1s ante from established grounds which could 
provide alternative working areas; 

(ii) The distance from major centres of population; 
(iii) The limitations of existing knowledge and/or 

wpe&ence--of- &.he-a.rea-;----.------- -_--_ _ 

(iv) The difference in techniques required by a 
fishery in such an area compared with established 
fisheries elsewhere: 

1-v 1 The limited knowledge of the economics involved." 

pi 

p 
c+-- 

iY 

As suggested previously, the development of a 
commercial trawl fishery in the Lizard Island to Cape York 
area accompanied the development of the Gulf prawn fishery. 
It is suggested further, that vessels engaged in the initial 
stages originated from S.E. Queensland ports as the 
Department of Harbours and Marine, Annual Report for 1967,. 
1968 and 1969 show that their were only 1imitedEberof 
trawlers licenced in the ports of Townsville and Cairns:- 

1966 
1967 
1968 

Townsville 

12 
12 
20 

Cairns _ 

2 
3 

15 rr 
Following the rapid expansion of the Gulf prawn 

fishery in the early 1970's, 
of the area being worked, 

and because of the remoteness 
a number of important changes took 

place in respect of the commercial trawler fleet. The 
traditional small Queensland east coast brine trawler (wet 
boat) which was. limited in its operations by its capacity to 
preserve the catch, 
steel, 

has been gradually replaced by larger 
dry-refrigerated, double-rigged prawn trawlers fitted 



)’ :._ ,, 

remote areas. , , : operational1 
I ,: j ',,m&de of resources,previously unexploited.'or under-exploited;. : I,:',; ,', ,i'*' i ) Today there'is in:the order of 112 prawn trawlersoperating.! 'y 

:,f 3; 
8,' 

$2 I : I ':'out of the por,ts of Innisfail, Cairns, a,nd Port, Douglas. :. I , 1; ,,,:' ;; ., 
,,,' .' I, ,I'# /.'.,,I ,,!,I ,! ( 

1q' /( 
I 

c* Whi'lst the trawl fishery in the Lizard Island'to , " I' '.I;' 
Cape, York area, based almost 'entirely on prawns; is not ,of- 1.' I : 

',the same magnitude as the.Gulf prawn fishery, it, "' ',,/ ;I ',, 
( ,, aevertheless forms an important component in the'ilalready : 'I, ( )I I/ 

well established Queensland' N.g. coast fishing regime', 'The I_: 'I ' 
.' L, : pres:ent day: fishery, isc'entred ,around the inshore prawn 

resources in Pr,incess,Charlotte :Bay, Cape Melville and' Lloyd., l::i" i 
', 

I I,' : .: I ,':,I Bay.and‘ t.he numerous other ?pockets" of inshore prawnright' ,I' I:, ; 
, ,:; throughoutlthe area (illustrated, in Pigure 17.. Subject to I' : .~ I 

weather conditions, these 8',resources are fished fr.om January': ', :"I ,:' 
I' ,. to mid-March' each year by trawlers temporarily/permanently" :;, 

'*, '; ' ' ,b,ased 'in Cairns, UPort, Douglas and Cookto,wn, before ,the Gulf. 1 ". .: V (,:',:: (3, ! , 8.9' ', 'banana prawn season opens, .and again 'by these vessels, on, b /I'; ',:I ,,, 
,.: ,, .:, their return from the Gulf around May. FOJ the remainder: of: 1. ,! 1 .: +. " , the'year (May through to December), the'resource is,: fi'shed.'by, 'i:' ', 

Townsville; Cairns and Port Douglas resid,ent trawlers. The :,, ;' : ,, 
/: ;' 

.' : catch landed from these'areas for the period May to,March;*:,,' 1 : /',', ', s-forms a very'important component of the total landings in '. ; 
,I3' :,, II1 Cairns during this ,period., 'Table l.illustrates sometof, thee ,, ' ,' 

/I ,:fishing activity reported from this area by'the Northern, ,I., a $2 " 
II @+ 1' : Fis,heries Unit (Fisheries Division, Department of Pri.mar,y 1~ ', ,:,;; 

I.,,, I,,, ',( ,; ,)('., 
Industry), Cairns. ', .,." ,' I'* IIt 1 ' ,' : 

V? : :,/ 
', ., 

, No precise landing figures are available for 'the 1,: '),I: 
II :, ,, 

~ b,( : 
.prawns <taken in the Lizard Island, to Cape York jarea; The': !8,8,:, .,',I;, 

' I' difficulty ,of ache'iving such without a comprehensive % ,i ', 
log-book'system is we,11 illustrated in Table 1, where , ,, I,,,,, :':;!! 

' 
1,. 1:' product taken is landed both in Cairns '(and other southern ;:. 

:Queensland:'ports,) and at Thursday Island (and more, than I' 'd: 'I,'!': " :: : ) 
rj 'likely other Gulf ports): '.Whilst acknowledging',that there ; /I II ' 

i ;:,,,]I, 

I! are, several, prawn processing pl,ants located in Cairns j " :* 'I' jl.,;,: ', 
8' through ,which prawns taken, from,.the Lizard Island,tb,Cape, '8 ': ,I,, ::I. 
, / a' ,.:lYork area pass, it has not been.possible in this, paher to,';; ; ,,,i,, 

,I , I,, collate~all~av&ilable.landings~ data. "'Thus; prawn landing ,' 3 I',,',,.*: 
I,, ', through the Cairns Fish Board for the,,period.l962 'to 1975 m ', 'II ,'//,, 
'. l ,, I !have been selected for the purpo,se of illustrating.&e ~ 

'trends and species composition that could,beexpected.from, ;:': .',I; 
(is:_; 

,‘,,‘, ,, 

I,, I ",the area under consideration. Table 2 illustrates the total, 1','1,,1 ,: ; 
1 prawn intake'by year through the Cairns Fish Board, while N",::: ,;;I, '.' / 'Figure 2 ,illustrates the composition of the .prawn infake by ',I,,~ II. ,;,;. 

r'p \"A principal &pec$es for ,the same period. 1 ; ,; ,),,:,_,, :, ), ,, ;,/ j i, ,m ,' I I, 
(.,. , / , I' 
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Prospects for further development in the area 

It is suggested that whilst the inshore prawn 
trawl fishery has become firmly established around Princess 
Charlotte Bay, Cape Melville and Lloyd Bay, there still 
exists a potential for expansion of this inshore fishery 
northwards eventually joining up with the established tiger 
prawn fishery in the Torres Strait. Further, little 
attention has been given to the potential for red spot king 
prawn resources being located out on the coral bottom 
adjacent to the outer barrier reef. 

In addition to prawns, little attention has been 
directed at this point in time to the potential for 
development of scallop, squid and Moreton Bay bug resources 
as indicated by the "Challenge" survey. 



8’ I 

i,,' / 

'/ ,, ,' : ,," ,: ,I!‘ ;,; ,, ,,;, l..;. f ,, I' ', : - ,',, 
rfb 1 : 

/ : :;. I I 4. ,. ', ', ', I,' ; ,. 
/ iv ;,Date. '. ,, " 1 

I, ' h'& 1 " 
6 August 1969 I : ,, 

,' ., ),, 1, 
61 ,One"carrier vessel plus six :,'. , ,!" ; ,, 

trailers,; trawlers &veragi,ng more, ', ;,, 
: than 98.9 kg/vessel/night;', : 1, ., : ..Y') ./' 

i ' 6,.818 .2 kgjwet. landed, to,,date& :' I,,;!' i ,, 
,s,, ':, 'I 

12-19 August 1969' 
i /, T@o carrier vessels"'ancho,red'in " :,: ',I: : 

!\ ', Stokes Bay, Stanley 'Island; more ,I' ,;',,;: ". ;,~ '1 
,., than ten 'trawlers ,working; ,' il., : *' , : trawlers ,averhging between .68;2-1,. ; ', ',, 

90.,9 kg/vessel/night. : ", :, ' 'VL , ., 1 ,I ,,' ', ,j ,' ., I' : ,/~ , 
8 October,'1969: ., g : 

., a' ,.j 
B bne carr'ier vBsse1 enroute, to*' "'. : : 1. (1 .I, '. I.,, ,, ., ' Cairns' took on 9,545..5 ,kg prawn;,' ~ '1. *! ;,, 

,I " trawlers.averaging' 68.2~ + : ';>,' .,) : ; I, 
9,O.g -kg/vessel/night. * 1 ,,I. 1 ; ,) ,i 8; 

~ 
/_' ,!' 

14 .October,, 1969 
, 

One carrier' 'took on 18,'182 Ikgs;. " : 
1: cf? " 

.I 4. ', 
15:May 1970 ", " Six trawlers' working; tra+ier.s '.' 1, :'< ',':, ! 

Q ,, "averaging 318,.2 kg/vessel/ni,ght,. ', ,: ': :. B,': ,, ,. ,~ I 
281 May 1976 

' : t'. 
More than six trawler,s work,ing;' I ,I.,:; :; ', 

6*, 5' ,' trawler averaging : 
,' 

;, 227 ; 3 kg/vessel/night. I; : ,,I ;,, ; 'i; 'I"~! .'I 
3 July 197,i) One ,carr,ier vessel delivered ito! , : ',,;,' 

1 : 

1, ',, ,.I. ,;' Cairns'6,363.6 kg- prawns to,dafe. ,: ,I / /' /. :I : 
/' ',5 August 1970 " Two', carrier ,vessels'*','in the ,,area. : ,, ,: i,/ ; 1,; : I '1 

I' ,' 1 ,I '. , < 1 >"/ I',, . 'I I ," 3-17 Septemberl97d: #Two 'moth&ships and nineteen I': : I/:,, ! 
ii',, ,, 

I 
/ .' 'trailers ,,working in"the Grub,,and ', ;', . ' ', ' /, / ,.' ,, i, "H“e&i$h Reef ,area; /, ;I/, : ':I ,,f '.. * ,, 3’6’3,. 7 kg]$&ssel/higKt, m-&i@&t ~’ .’ t ‘i:, !I., :,,‘I 

,t, 
I 

. ’ single-rigged vessels ..averag;ing. ' : '<, .' ql, :,, 
/' .' 264.6 -, 227.3 ,kg/vessel[night,. II ; :, ', ', ',: 1; ' , 6' 88 (, f ,I 8 ', 

6 October 197,O :' 
': j(," 

't ., One, mothership in 'area. j 1' ), 11 , :' 1 ,/I,, ,' 
I / ,' :' 

:/ : " "' '; :,, 
'. 30 June 1971., .,: One mothership operd~ing;~,bgd'::.'~ : : : 

/ ',),I 1 ;, 
'4 / ,- ,I ' weather ,',hampering 'trawlers., ,;, ;, '; ". ", ':. " 4 ," ; ., I,; .' ,; 

,' 'I,,, 
29 July '197.1.) 

I 1 ,' ,' 
'.One mothership operating.& ;, ": ;," 

1 '_ 
+f+ 

Burkett, Island with twelve " ,: , I!,, 
trawl,ers' supplying;, init,ially'~ "I 'I' ,' '>j ',, 

:??I '~' 454.6, kg tiger prawns,/vesselynight' Ti '*II,) ; .' , ,'I :/. .I "( : ,,' ( dropping'to ,272.7, - #31'8:'2 kg~;ti@er: " ;I!: :I)' 
,, 3, I, ', 8.' ' 3 ,' ,I prawns/vess,el%night;' 'some':king; I, ,, 1' (/ I ( ': ,, . . prawns ,land,ed; ", ': ;:, 't," ,J, , : ?. ,:) (,:,bi(, 
,( , :, I, I ,I ,. ;, ,a ,, '8 ,j. ,,' '$8 .! 1 /' ,, ', ; ,I I , 111 " < I:, / , ', '( ',,I , , '_ < ', ', , ',,, :,,; ', : ','. ; ,;i ', , I ,.I ',' 80 : ,,', j ,," I' 1, .," ', I: '(/ ::;I:, j ,,: " : ,I I' ,, : I,; 

: ', ,' I / :; ,;s,: ,,"y': /I ', 0, '/ ( ,I / I ,, ',_ ,i :. " '. I " ,,; :' II ,' .., (. 4 I ,/ I :I' ',.I ; '/ - ,', " ', ", : / ', ,,:,/( , 'k' .,I '/I - i I 1 : , ,' , .I' ,/,.. ,,'I,,,: 'I ,;,,* ,,( ,,. 1, 



20 June to 2 July 1972 

10 July 1972' 

17 August 1972 

17-27 June 1973 

16 August 1973 

31 August 1973 

4 June 1974 

22 July 1974 

27 July 1974 

14 August 1975 

22 August 1975 

17 September 1975 

23 September 1975 

18 October 1977 

1.94 

One mothership in area. 

Two trawlers working in area. 

Two trawlers working: averaging 
between 181.8 - 
545.5 kg/vessel/night. 

Trawlers averaging ' 
272.7 kg/vessel/night. 

Three to four trawlers working 
over two days landed 7272.7 kg. 

Three trawlers working: averaging 
227.3 kg/vessel/night. 

Three trawlers working. 

Trawlers averaging 
454.6 kg/vessel/night. 

930.9 kg tiger prawn unloaded at 
Thursday Island from Princess 
Charlotte Bay: exceptionally good 
size and quality. 

Twenty to twenty-five trawlers 
working the area; averaging .- _ ._ -- 
-181.8 kg/vessel/night: 90% catch 
is tiger prawn. 

Twenty-five to thirty trawlers 
working the area; averaging 
318.2 kg/vessel/night: 66.6% 
catch is tiger prawn. 

13,636.3 kg landed by three 
trawlers over a three week period. 

24,545.4 kg landed by three 
trawlers over a ten week period. 

2,727.3 kg tiger prawn landed by 
one trawler over ti three week 
period. 



',,< ',,< 
:w ' :w ' 
kl. kl. 

.I .I 
1965' 1965' 
1966 1966 .', ', .', ', 1,290.?, ', ', ' : .I: I~/ 1,290.?, ', ', ' : .I: I~/ 

: : 1967 1967 16,656.8 :' '1, ." 16,656.8 :' '1, ." 
; ,,, ; ,,, 

I’ I’ 
'1968 t ,' ; '1968 t ,' ; 18.,864.5 “: ,’ : “I ‘, ,‘;. :’ 1 18.,864.5 “: ,’ : “I ‘, ,‘;. :’ 1 

: ,, 8, : ,, 8, 19,69, 19,69, ; ., ; ., 
1970 I' 

11,,110.0. ,,' ,' ; : ';.: /, ':,I;, ,;,,,;;; 
* * 1970 I' 9,,.4.7 2.3 ', :I., I;, ,", 

:1, :1, 1971, 1971, : ,' .'I .'I !/ / !/ / : ,' 13,'74'1.3:, , :,,: ',, ,!I: ;:j ,b , ;'b,,,; 'a 
fi fi /' /' '1972 ,' 'I: ' '1972 ,' 'I: ' 3:4 ; 3'06.'3 " ': : .,: )' ,", ',! ,I 

" " 4 4 197'3 197'3 II,, 96'7.2, 
..' ..' 

', I, j: ;,: < ,' / ". .I 
% ~' % ~' 

,I ,n 4 : ,I ,n 4 : .,' 3 
~, ' ~, ' 1. I 1. I ,j; 1974 'I " ,j; 1974 'I " 63',665;,9 : ,; ,' ,I ,;. ; ,I ',I :!'+;, 
j (I I, j (I I, / / I I 1975 ,' /: .I,: ,' 1975 ,'I/: .I,:,, 42+$8"A: (,, : ,.,j. (s ; : 

', , .' 
', : (4 '> , 



COOKTOWN 

Figure-l. Location of the principal inshore prawn trawling 
grow?+ imthe Lizard Island to Cape York area. 
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GENERAL FISHERIES - LIZARD ISLAND‘T'O CAPE YORK 

INTRCUUCTION 

This paper deals with those fisheries (other than prawn trawling and rock- 

lobster fishing) which are either currently established in the waters 

between Lizard Island and the latitude of Cape York, or are likely in the 

foreseeable future to be established in those waters. 

Not surprisingly, these fisheries are not well documented in terms of 

production, effort, or location of grounds, despite the fact that one of 

them is probably Australia's oldest export fishery. The tragic story of Mrs. 

Watson's attempted escape from Lizard Island in a rainwater tank is a well- 

known epic of Queensland's early history, but perhaps few'people realise 

that she was on the island in the first place because of'her husband's 

involvement in the beche-de-mer fishery. 
~--- --_. ___-.- 

TROLL-LINE FISHERY 

The main commercial fishery in the area at present is the troll-line fishery. 

This is based principally on spanish mackerel, but other reef fish such as 

coral trout feature in the catch. A conservative estimate of the live-weight 

annual catch from the area would be of the order of 50,000 kg of Spanish 

mackerel, 7,000 kg of coral trout and 40,000 kg of other assorted reef-fish. 

This catch would be taken in the main by some eight fishing vessels. For 

the operators of these eight boats, the area provides a substantial proportion 

of their total take for the year, and furthermore the production from this 

area, which is mainly concentrated in the period from March to August, is a 

valuable supplementary source of supply to the north Queensland fish markets 

at a time when landings from local grounds generally are at their lowest ebb. . 

PEARL-CULTURE INDUSTRY 

Although no pearl-shell grounds are known in the area, four pearl culture 

farms exist just south of the northern boundary of the area under consideration 

in today's workship. one of the farms is at Albany Island and the other 

three are located near the mouth of the Escape River. They cover a combined 
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,/‘, :, ,: 'area of a little over 1,000 hectares ,;' *hi.& represents about' 69% <of ,the'::total " ,: " I', 
,,r9 I',' ', ,, ., ,' ,' I 8' ., ; 

*area.,'covered by pearl: culture, ,farms currently licensed ,in &eensland.' ,I ,I h&ve : " s, 
,&A, 1 I' 1 ' 

be'enjunable'to assemble any figures .on;the .value of p&u&ion inrecent ; '1 
c?i, ,' 
@l 'I, ,: y&s, j'but " 

,, :I, .,I. ,, 
the Australian pearl culture production was&orth'$6,6 million ' 

.'( ,, 8, .i ', ,' in'197.4, whir;h suggests'that potential production, from within the area which I 

: this workshop ,is considering-could be well in excess of $1 million. ,,' .'; '. / ;'I 
;'I " .(' :' / ,, .', II , ,I I.' ,I ,' 
0, I 

Although most of' the,offshore reef areas are not suitable for pearl+ulture. 

farming," 
,' ,/ ,: '),. 

~ome~interest has been shown by 'operators in the possible use 'of' _,,, ,; ; ,,, I :I/( shelteked sites associated withsome of the continental type islands between', :I ( >I '4, I' ,', ,I 
': 14o and l5o: south latitude'.- : ,' 1 ' ,,, / ,.;" ,,' .I ' , i I/', *,' ., ', ' 

I’ 

'I/ ‘TRkHus FJSHEXY ' 
: : /.,, * , 

. ,,;' 
., 
' ', The trochus fishery has been virtually':non-existent in Queensland-for'at." 

p , " 
,least fifteen' years, but 'there have been recent.signs of a,revivai of 

. . 

+l ; ,' '. 
,,'( '>I 
8 '.: interest in;this ~ommodity,'~though the world market demand is~exp&ted to 
a" I 

, 
be,relatively small, specialised and spasmodid. It can be expected that 

‘, 

; 91 
,iuiyone fis,bing for trochuswould be likely'to take an interest in I)zhe,reefs : '/"j: I:.' 

i ,I 
between Cape York and Lizard Island, : ' 

I 1' 
1 

', ,, .' '< '. (', 
~ : I':. 1 / I ', 

,' :,BECHE-DE&B FISHERY 1 ': 
,I : '1 ,I ,, 1' 

/ I ~ ,, 'I, ,,: 
'; ! I A simil,ar revival of interest in beche-de-mer 'fishing has occurred, ,and : " ,: ' ,. ,' y ,, 

I ‘ 1 
," ,/,, ,:,,'discnssions have taken place;betweenthe Queensland Fisheries, Service, the ::' l,<:' /I, 1 

:I, 
y .,I: 

Department of Primary Industry and,the Great harrier Ree*,&Lri'ne park' ' I' 
I, ,I,, ,( 

Ci, 1 / 
; *. 

Authority with a view'to formulating aninterim management policy 'for'&Ch ',;:." '[i, 

\ 
I ".,a: fishery pending'& assessment of the current'status of, the b&e-de-mer' 

: .', 
'i, 

,'_,' II. 
;;, 

', 2' ! 
stocksand their cqacity to tolerateexploitation. 

',, 
At:the time ,of writing, ; ,I * ;' 

8 I', 
I' I ' ',' 

,' 
the policy being examined suggests a system of licence 'limitation but not 

'. ' I ,. 
,*j, ,', ,; ,A ,, I' iexclusivity of lice&es, and freedom to operate only on specified parts -of"' I j; 
: ', ,,' /' * 

the'region. '.' 
1 

,’ 
II ,’ 

‘I , I  I  , ,  

, .  

, ,  

&h~COMMERCIAL"FISWERIES 
6 : 

The, only,:'other carmnercial 'fi&eri& . . 'conducted by 

‘, ‘, 

‘, 

nationals I 1 
(, 

s area are,barr&mu& ana. mud crab 
: m+&lyl$n &e vicinity of 

I ,, ,' .', _I ,, , 1 *', 
,,;,/ ',, 1,. 

',',',:4 ', ) , ,, , ,,I 
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generally land-based and operate within the internal waters of the mainland. 

The northern reefs are subject to illegal visits by Taiwanese clam-poachers. 

To date six such'vessels have been apprehended in the area under discussion, 

with another three just to the south of but very close to Lizard Island. 

There is also a possibility that Japanese long-line tuna vessels may fish 

waters close to but outside the outer barrier. 

SPORT FISHERIES 

. 
The region is generally too remote from centres of urbanisation for any large- 

scale use of the area by amateur fishermen. There would be some very 

localised fishing associated with the resort at Lizard Island, and 

occasional long-range pleasure cruisers, either private or chartered, may 

penetrate the area on an irregular basis. However the waters immediately 

outside the Barrier Reef within reasonable striking distance of Lizard 

Island are becoming ever-increasingly popular and famous with the game- 

fishing fraternisy seeking thrills amongst the big marlin. It should.be -~-- ~- 
noted that this sport-fishery is not merely a recreational activity, but 

represents a livelihood for probably as many people as are fishing the area 

commercially. Moreover, the charter boats in the marlin fleet represent a 

not insignificant capital investment. 

- 

.- 



I  
I’ 

I  

”  
‘, 

P 

C'URIIENT AND PRO'JE'CTED 1 VI /_ : :' ~ 
1 1 

,' ; /  CHAIRMAN: 'MR. ti:J: ITIGGS 
! 

;' ; 

Chairman:. I think we have had a very ,good'in,troductiontp,, ':I‘ 
the use and resources,'of this northern sector.,~ The major, 

;, 

uses appear to be:normal shipping movements and,'fishing,' : 
",i' 

activity< 
j 

The rest of.the resour6es of the areaseem tom ,m 1 ,I 
be potential rather ~than actual at, the moment, which doe,s (' ,, 
perhaps lend weight to the-view that 'the area' is largely, 
pristine. However, that does in some way make. it'more :" '. 
difficult for us tosmake decisions about it. ,:Against that :, 

: 

sort ,of background,' does anyone 'wish to probe.any,pfthe! (' '01 
speakers more deeply on that particular topic? '/ I ', ',,,.. 1 

/ !' 
1 i 

J. Bunt:' I would like to ask if ,there is any.specific ' ; 
intormation about, the amount of,river and estuary E 1 

.,; ,j: 
,': 

fishing on that far northern 'coast;, One,, suspects. that, ,$: 
,it is 'substantial, but I'am not aware of,any real'.figures." 

', 
', 

., ', 

IN'. Haysom: 
/ ,' 

Yes I agree with you'. It is probab,ly ,substanti'al,' I', 
,173 certain areas, it would be mostly by people Gith.four-' 
wheel drive vehicles and nets, and very likely without a ,:' 
iicence. It is a very difficult area,to patrol and to ,' 
manage. But we are certainly concerned about: the extentof. I 
traffic into the area of people,with-crab-pots and barramundi i. 
nets in the back of their vehicles. :: ', ., 

P.L; Ellis: ~Mr. Buckham, from,your'Department's point of ';:',: :, 
view would you agree that the Declaration of Marine Parks 
under the Authority's Act (1975) or indeed,the regulation' 

1, :. 
1 II 

of fisheries along:the lines 'you suggested would not be : " 
very significant, unless,, simultaneously, 'some sort ,of I,, ,j 
coastal surveillance capability is~ developed at 'the Federal ,. :,,s ,: 
level? ,I,would 'like: to,ta.ke it one stepafurther - is there 1 
much-point in drawing up zoning plans unless ,they can be ' ;I,; 

8"": 
* 

'policed? " 
i ',:,,:' ,, 

,' a,' '8, 
P .', , ,, '/!I/ ,'I' Y. 

ti:W. Buckham: Mr. Chairman, I Iwould like to agree with 'that, 
publicly. Defence is on the periphery'of this'. The ' 

""'I,, 

surveillance that we do for civilian purposes is co,:ordinated 
! : I', ,// 

by 'the Marine Operations'Centre',in Canberra. The Cent& : 
;, 1. :; 

'1 ,, 
is run by the Department .of,Transport and is concerned with ::.',;I' 
overall iurveillance responsibilities. The.monitoring of ': 
fishing activities .is a'far more, specialised operation. '. ! I 

Ch&rm&n: Just' to'add to thatpoint; I think we probably.al1.I' " /,i 
,recnPnj - ---0'- ~Z'the enormous problems of surveillance'an'd control, ': ; 
o'f the reef area itself, let,alone the 200 mile:economic zone.;' ',' ,:); 
How,ever, 'that s,hould not stop:,us,from proceeding 'towards' , I:, '!' 
zoning, plans which';may ,be better policed in,the future,, I ,;I.,', 'Ii 

I " ,. .' " * :, 
:' , II 'I 1' I ,'I' 

I 

I  
11 
,  

((1 

.’ 
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.and in some ways this is why possibly a little more time 
should be spent over the planning operations, rather than 
making some zoning arrangement which cannot be properly 
policed. 

M.W. Buckham: Generally the Defence Force undertakes 
surveillance and regulation enforcement of foreign 
fishing activities. They are not involved in enforcement 
activities against our own nationals. If we are going 
to have any form of policing activities of 'Australian 
fishermen, 
outside 

it would best be undertaken by some organisation 
the Defence Force. 

H. Jitts: I would like to add a little bit to the question 
ot surveillance while not in any way wishing to diminish 
the problems involved in the question of surveillance of 
fishing activities for instance. I think it ought to be 
recognised that surveillance is not the only way of policing 
fishing operations, not only of Australian but also of 
foreign fishing operations. There are other ways, by 
co-operative agreements with the distant fishing.nations, 
or with working through, for instance, the returns of 
fishing vessels within the Australian industry and both 
of these in many ways are very much more effeciive than 
chasing them with patrol boats and overflying. 

E. Hegerl: I would like to ask Captain Whiteman what 
percentage of ships using the Barrier Reef actually 
utilise the Blackwood Channel today and is it any 
safer today than previously in view of the twenty 
shipwrecks that you mentioned? 

B.B. Whiteman: Nobody uses the Blackwood Channel these days. 

A. Birtles: The long line-up on our panel this afternoon 
perhaps illustrates the diversity of interests involved 
in the Barrier Reef. One realises that the Marine Park 
Authority is dealing with quite an historical complexity 
of the usages and these have been illustrated today. 
in setting up new projects, 

But 
one hopes that with the Great 

Barrier Reef Marine Park Authority there will be encouragement 
for maximisation of information obtained from these projects. 
Hence I would like to direct a question to Mr. Haysom in 
relation to the beche-de-mer industry. While certain areas 
of the Reef have been excised from the proposal for 
collection, I wonder on what basis the other areas have 
been delineated and on what knowledge of the resource. 

N. Haysom: This interim policy had to be brought into force 
very, very quickly. It resulted from a mixture of information 
from the industry in its heyday, consultations with Mr. 
Richard Kenchington and other workers, and our own people 
on their activities on particular.reefs. We also felt we would 



4 

’ : 

:  ') ; 1 ", / 
like to space out activity along the re,eftrather than'have,. 
it 'i&l1 concentrated in one place. : 

,, .::, 
I might add; incidentally,,'that' the beche-deymer. ' 

,fisherv is Australia"s oldest industrv. 'It dates back 'to 
about's hundred years before Captain Cook arrived,(mostly.: ., 
up around the Northern Territory and the Gulf of,,Carp'entaria 
and did not, come on to the' Queensland side until'some time I 

’ 

‘, 

: 

/’ 

in the, early nineteenth century; The early activities of .' 1 
the beche-de-mer fishery were very well documented., ,I$have 
a book hqre on the,'history of the fishery in the,Northern 1 
Territory, and in it are s,ome: excellent graphs produced ,I,), 
from the datakept inthose' days; providing probably better' 
sets of' data 'on catch per unit effort'than we, have &for most:,:' m 
of our modern fisherie,s today. / : / * 

,D.W., Connell: Mr.' Chase mentioned the need to conserve 
aboriginal relics, rock art,' burial sites etc.,, and.I'was 

.! ! 
', 

wondering,if there ,are any traditional usageis of the ,area.by 
aboriginals that need to'be taken, into account in the ' 
development of any management ,plans for that region. 

A.'K. Chase: There are very few areas to which:'aboriginal 
.people are actually returning on a full time basis. Although 
there has been some news recently, of attempts.to'do this in 
the Aurukunarea on the west ,coast, there isnothing similar 
on the :east side. There havel'been a number of attempts :by 
some of those people'from the area from Pascoe River.dowr.to, 
the .,Stuart River ‘to return, largely to educate the,young people 
in the names of places and the importance of,.placies.where . 
families are aligned to 'in a biological sense. So people have 
attempted to carrylon some sort of ac.tive education programme, 
with regard to their own culture. 

H. Marsh: Mr. Chase, I wond,er whether you thfnk,that,present 
3 day aboriginal hunting or fishing activities:along' that coast I 

are likely to be affected,by,,National Parks legislation?, ',, 
I  

, ,  ,  

I .  A.K.' Chase': An interesting question - I do not think Iso; ;'I:' 
suppose that'most of, the issues, that ,have' occurred along lthe ' " 

,' area that the Authority has been consideri+g would be based 
at I,ockhart.' You would be deal,ing with a population ,of':300 ',I, 
people; men, women and children: ,They'still take dugong and: 1 

"qu,ite a quantity of fish. I ,think if the,Authority':s;,, :,/ ", 
j,urisdiction extends into the,coas,tline, they should,take ; 

', some account of people pursuing'athese natural and,,traditional 
,hunting techniques. I think you would want to,look fairly 1 
seriously at the use of rifles,, for example, for capturing 
dugong. ' I, do not quite think that is playing cricket; : I / :' 

,’ 
‘> 

, 

1 

/,, 

,, :  / I  .’ ‘, 
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H. Mar'&: How do 'you define traditional techniques -‘because* 
I have seen dugong hunts at Lockhart River and although 
rifles were not used, speedboats certainly were? Do you 
call using speedboats and harpoons traditional techniques? 

A.K. Chase: If it is run by Europeans, no. This often 
happens at Lockhart. I do not see anything wrong with 
pursuing dugong with dinghies which is mostly the case. 
I think I can be fairly certain that the dugong would not 
have a great deal to worry about from Lockhart inhabitants' 
outboard motors. Obviously we cannot expect the aboriginal 
people to return entirely to their original customs. An 
example of this happened at some of the National Parks in 
the Northern Territory recently, where a law was brought in 
prohibiting aborigines from hunting if they used guns or 
cars. This was revoked because it was pointed out that it 
is a bit ridiculous to expect aboriginal people today to 
chase kangaroos with a spear and a woomera when a .22 
or a ,303 rifle is quite effective. What is important is 
how many of these animals are taken. From my experience, 
few dugong are taken, maybe 40 or 50 over twelve months. 

J. Baker: Mr. Chase, in your studie,s, have you come across 
any islands that currently have European names for which 
you feel Aboriginal names would be more appropriate; and, 
if so, have you submitted such names to be changed? It 

-------migh-t-be-in-teres-t-ing--if--Mr-. -Wilson--would-comment--on-.whe.ther--- 
that would increase the attraction to tourists or not. 
Also, have you been able to initiate anything to ensure 
that what is still known of legends or the heritage of the 
aboriginals in the trochus shell gathering and other 
activities at the turn of the century, be preserved? 
Have you any recordings or are you:-accumulating data 
on that, or do you need any help on it? 

A.K. Chase: Yes, all European names islands do.have 
aboriginal names; that is, islands which are fairly close 
off the coast. Yes, personally I would like to see all 
of them have their aboriginal names. No, I would not 
like to see the names introduced on1 for the sake of 
tourism. Yes, + a lot of the materia is on paper and 
lodged at the Institute of Aboriginal Studies but it 
will take three years or so to work it up gainfully. 

J. Wilson: From a tourist point of view only, I can see 
no problem at all in them carrying aboriginal names. In 
fact we would prefer it that way. However, what the 
practical aspects of changes of present names to Aboriginal 
names would incur, I could not answer. 



/ ,,:: 

G.E. Hein'sohn:.' I just want to make'a comment about'tourism. 
Wilson's attitude towards tourism seems to jbe,,mainly : 

'9, ' concerned with'money-making and caters,mainly'forwell-to&do 

it", people. It is a'matter of some concern to me that few "' 

ii ! 
' :Australians have an'opportunity to see' the Reef 'unless they' 

ar‘e wealthy or are, movie stars. I 'think.that tourism should 
+!I ' be extended'so,tha,t every Australian has a rea:sonable. 

op@ortunity to,see the' Reef other than at ,Heron, Green, ' 
,Magnetic and Whitsunday' Islands. 

/ 
) ,  / ,  J. Wiison: 

I 
If I could confine my' comment to the,coastal 

region generally, 'I' should' make the point that Ithere 'is ,, : : ," 
/ ,: oppo,rtunity for AustraLians to see :the Reef at HeronIsland; 

and,Green'Is.land, and thre is an opportunity to look at '. 
the Unde,rwater Observatories at Green Island and Hook Island 
which is not the Reef itself; and I acknowledge ,that. ',I, 
think one of the+,things we have to consider is that the 
present ,day'operator',s busines's is ,viable;, Now, I forecast, 
.a little time ago that the future wasnot bright and this' ,' 

' is :not a secret. However, 
' 

the input of funds from R & 0 ', 
into Heron and Lindeman-. Islands and from ?'.A.A. into Dunk ; 

'. and Great Keppel Islands has revitalised them. : ," ,I! : ,. 
d'r .', Now I ,cannot see a reason why I could support a 

recommendat,ion :that another island developmentshould ! 
$1" occur unless it is of an outstanding nature.' I should 
,Pi also point out that ,there'is a service which operates 

@I' : 
out ,of Happy Bay on Long Island via Whitsunday which, : 
takes people on Hardy Reef. There they can ,stay and 
wait for the airplane to return on that particular run: 

i' 

alternatively they 'can remain on,,a vessel which'has been l 
placed out there by the operator ,and spend one, or,two 

,' ," nights,before returning to the Island or Shute Harbour. 1 ,., 
Thisgives them the opportunity to see as much reef: as. 

3 they wish to in that time. 
iii 

I* 

,, 
‘,W 

I.would like *to'direct a question'to,Mr. ,' a' am a out Defen,ce Force shelling practice on'the , I" ,' 
Great .Barrier Reef; Fairfax Island is a national park' 3' 
and a fairly'important seabird nesting colony. :,I would 
like to ask Mr. Buckham how his Department,justifiesl : ', 

I, both legally and morally continuing with'that'sort'of,, : 
activity on a national park? f. ,: ', 

'. M.W. Buckham: We, are in the process of negotiating with . . 
the New South Wales Go,vernment!who, are 'running an area' $3 called Beecroft Range as a national,park. 
is not,a national ,park, 

Although it 
it is an area which is,used for, ,' 

” m/,, ,?++.s the purpose of ,an air-to-ground range and a sea-to-shore! 
gunnery'range, but'we hope it becomes a national park I::, ', 

,,+> 
to benefit more people than it does currently,." ', ,,: I 1 

: : /, ‘i 
,.,’ 

I/, .' ,: ,: 

‘I. , 
,. 

#(I ,. , ,! 
/, ;’ ,. 

I,‘:,,; ,’ ,; (,,#,\ I 

,’ ‘,/ 

I 
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,, 
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. -. “, . .- 
The use of any particular range tends to be infrequent and 
the amount of very serious damage is limited hopefully to 
a very small area around the impact area. However one has 
to designate a much larger area to cover all contingencies 
and thus reduce risks to levels which everyone could 
consider reasonable. This tends to mean that if you are ' 
managing it properly you are maintaining a wilderness area. 

We are talking about an island 0% about 15 
this is a very small area. 

R.A. Kenchington: 
details to that. 

Perhaps I could add a few peripheral 
My advice from the Naval 05ficer in 

charge in Queensland, 
has been used for 

is that the Fairfax Island range 
five years, and that they intend 

that all their firing and bombing would be done at the 
extended Townshed range. I believe that a proposal 
has gone through or will be shortly going through 
suggesting that R699 could be discontinued from the 
point of view of the Navy. 

F. Talbot: I have a similar, immediate, 'emotional and 
quite irrational response to this matter, and although 
I take your point that perhaps damage is minimal, this 
is an area I would consider of supreme world importance 
and worthy of world heritage. 
WoYldHerZt&ge-Area , 

If it is declared a -- .-. -...- wh-ich--I think L+Xikely, emoti?ZiZl 
reaction might be on a much larger scale. Perhaps to 
avoid this clash, other areas not as precious in the 
coral sense could be used, for example further off-shore 
islands in the Coral Sea. 

M.W. Buckham: Mr. Chairman, all things are possible, it 
just costs money. Clearly you could organisesan air-to- ' 
surface range by engaging a target which is moored in deep 
water, but in addition to the capital cost, the maintenance 
cost of ensuring that it has appropriate navigational 
beacons etc. 'is incurred. I think the answer is yes, and it 
is a question of resolution of national priorities. 

P. Mather: . This is a counnent directed to Mr. Buckham and 
It relates to the use -of live 
the Great.Barrier Reef. 

ammunition on targets in 
The previous questioner referred 

only to Fairfax Island which is a national park under the 
Queensland Parks and Wildlife legislation. Is Townshend 
Island a coral cay or a continental island? Although 
I would, like Professor Talbot, feel emotionally opposed 
to the use of even a continental island as live 
ammunition target, I feel that the question becomes 
more profoundly concerning if it is a coral cay, 

Anonymous: Townshend Island is a continental island. 
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My question is addressed,to,Mr. ,Haysom. ,Are ,there 'G. Webb: ",I ." 
any rivers along the east, coast of,'Cape Yo,rk that are,' : " 
closed.to netting? 
no netting going on? 

Do you feel confident that there is ' : 
,' ,, / 

': 
,I :/ 

' ' ; I 3' / ,' 1 
.N'. Haysom:" Th e answer 'to the second part,of.your,.question : 
- no you cannot be confident, There is a whole string ) I ,, 
of rivers:which are closed to or partially closed to : 1 
netting just recently, and I just cannotremember whether'- 
any,of these ,are.loc,ated in the area with which'we are' ._ 

1, " : , ~', 
concerned' in this work,shdp. ,: " ': I:,, r " ; I,,,; 

, ,,I 
G. Webb': Perhaps:it would.be 'possible'for- ,there to 'be'one ( '. 

; /' : 
riverwith a resident officer to ensure protection ,from 
netting. I ,, 1 : : 23 

4' _: 

'N Ha some I do not think there'are any rivers closed in !.Wh 
I',,,: 

t e .area t at we are talking ab,out, except perhaps somewhere I:,' ',:I,': 
down around the Princess Charlotte Bay area; It is a,little 
bit south of there, between Cooktown and'princess Charlotte, : 
Bay, where,most of the netting,is occurring. ,: , ; " 

,: : 

A. Gilmour: Captain Whiteman, you mentioned:hazardous ;, j' 
cargoes moving through the inner passage and, in this q ' 
context I think particularly of tetraethyl lead. "If,,we 

I,,: ,, ,, 
I' 

lost a barge of that around the, reef, oil pollution might" , . 
pale into insignificance. Have there been discussions with ', 
shippin'g authorities, the Department of Transport,.the. ,' :'I 
port authorities,, on the matter of a national'approach:to 
the handling of hazardous cargo materials'around the '1' 
Australian coast?,, ,' ,' ,' ., 
.B.B. Whiteman: The whole subject of hazardous cargoes is '1 ',I, 
'covered by 'certain I.M.C.O.,, * Conventionsi and s,ome'of ,these . ';;' 
iConventions are stillmnot in effect as they have, notbeen ,: ,, I,,,' 
'signed by the'necessa'ry percentage of nations., However, ; " ,.# /, 
we are constantly in committee on' the handling.of hazardous : 
cargoes through Australian Port,Authorities Conference and 

,,'<I 

the Marine and Port Council which 'is a Commonwealth oriented', : ; ; 
,bb.dy,in which all States 'are represented. These ,conferences ' 
take place on a regular basis, probably every six,weeks, to I 
upgrade the,,safety facilities required of ships. But overall,, I' ; 'I,,: 
the control of hazardous cargoes sits with the:Department ,,';I 
,of Transportunder their legislation and that is particularly, lI::, 
'relevant when you, take in the international conventions; #the " ,.I ',. 
States' do not ,have any international involvement 'in 'this 'area; ,, i 

.I 
L' t '<,' 
H. Jitts:! .If I might'add to that;'1 would like to-remind' .,I' j:,, 
Dr., Gilmour.that the Australian Environment,Council has : ',',,jl. 1, 
recently' formed ahNational Advisory Cbmmittee to deal,,with " 

'environmentally hazardous chemicals ,and,that 'this ac,tlvity 1) ',,:I "., 
will cover many aspects.. One of'the,more important 'of,these: : ':;,;, '. ,; ,, ,, '. 8, ,/ ,' .: 
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will be the transport of chemicals, and this would.be 
the complement to the sort of .things that Captain Whiteman 
has been telling us. The I.M.C.0.. * Conventions deal 
with the transport question from the shipping viewpoint, 
and they of course, also look at the environmental 
aspects of it. 

Chairman: Well, I think, ladies and gentlemen, that we 
have had a very stimulating discussion and a good 
overview of the use and resources of the area, and on 
your behalf, I would like to thank all our speakers. 

* International Maritime Consultative Organisation. 

~_----- __- -... ._ -..----- 
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Reef corals of the Northern Region of the Great Barrier Reef 

J.E.N. Veron 

Abstract 

A brief summary is given of the world-wide distribution of 

hematypic coral genera and the relationships of Great Barrier Reef 

corals to the Indo-Pacific centre of diversity. The distribution of 

corals within the Great Barrier Reef and the two principal factors 

which influence high diversity in the Northern Region (environmental 

diversity and ocean temperature) are discnssed. 

There are two regional centres of hermatypic (reef building) coral 

diversityz- the Caribbean and the central tropical Indo-Pa,cific 

i?iZidZiiIKdonesiZ~~ the Pliiiipp3nes, northern Nkgini and the northern 

Great Barrier Reef (Fig. 1). The two regions have a completely different 

assemblage of species although many genera are common to both and most 

of the common Indo-Pacific genera now absent from the Caribbean have a 

fossil record there extending at least to the middle Tertiary. 

There are at least 500 Indo-Pacific hermatypic species representing 

about 80 genera and subgenera. The majority of these are widely spread 

across the tropical Indian Ocean west to the Red Sea. Eastward from 

Njiugini both species and generic diversity decrease rapidly, e.g. the 

Marshall Islands has approximately 20% of the diversity of the Great 

Barrier Reef. 

To a very large extent, the corals of the Great Barrier Reef are 

geographically isolated. In the north-east, the inflow of fresh water 
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consequently there ,are many differences between the.fa& of eastern 
' ., : 4 ,', 

Niuginil f.5 and','that of the northern Great Barr,ier,Reef. In .the north : ! 
: ; , ,~ : ,' ': " 

:$I ., 
the shallow, turbid waters;of western,Torres Straitland, the j 

, /.! 
,west, 1' :; ,: ' 

g .I ,. ,' 
@I> ! , eastern Arafura Sea.also form a barrier where veiy'little reef 'growth .' : 

1' 'I 
. occurs and thus the,fauna of eastern Indonesia has more'in cormnon with I,' I' 

; r I ' 8. 
I that of north west Australia' and the Philippines than with that of, ; 

I, ,. _' 11, : .I ,', .', /I 
! *, the Great Barrier Reef. : ,' :,<, 

i * ' ! (' / ' 
,: .' I, " ' I j 

: , ,I / 1: 
'.The distribution of ,reef co& genera along,eastern.Australia,, : 

,.. 1 
. . ., 

: has been described by Wells (1955)'who shows a progressive diminution. 
; ,I 

!"; 
I 

from,north to, south>as follows:- 1 ,. ', '(, : " 
t’ 

I  
‘, 

South Latitude " 1 Recorded Genera' ' : ., ! 
go ,,: ,170, ;', * . . . . ..' *' 60 - :  59. ‘j ,; :, 

17O A’ 2&O ) Gr,=t 
r., ,I :; : 

. . L :. >9 ,- 53' I, 
) Barrier ', 

‘1 / ; 

2%’ - 23%’ > ‘Reef ; 53' -', 35 
I ‘, 4 

,” 

) ;--*.* ),’ 

2&O - 24%' ) ,..: . . ,.. ,35, - ‘25,, ‘.,,: I’, 

‘0 
24% _- 27%: Moreton Bay . . . . .: 25 .- '12 

: 

27%' - 34' ' Sydney .'. . . .'. . . 
/I .,, 

, 12, .-I/ ? ,; 
,.,I , : ,I 

‘. i a I 

Although subsequent stud'ies h&e added to, or changed, much "o,f '/ 
!,, I ,' 

't ;' ,, ';' 
,the data used by Wells, 

1 
it can still be shown that this diminution ' 

', ',/I /, ,. ';,' !I ,,m '. 
hoesoccur, both at a generic'and species level. I I. 

'I ' ', /' I'/: 
I 'I 

: i" 
There is "also a longitudinal gradation of species' within any ',.: .*, 8, 

*, 7, I, ', , :, 
:b Region of the Great Barrier Reef. This is more marked in the Northern' ' " 1:' 

,' I I, '_ ; 3 ., /' 
I I : 

Region than 'any other where there,a,re markedly: different'fauna's (,, 
: 1, ' .' :, ', / ' .,.'/' I, I' 

associated with (a): the outer barrier, (b) the,lagoonal :reefs (c),, ('1 
': / 

,I, " II .:, 
: ,./' 

* 
,' islands,(Fig. 2). These can be briefly described as: follows:~'~',~' : /:, 

1. ,' ',/ ,I> : 'I,' 
,i ., I .' 

‘, 
. : , ,  

,’ :I#, !  

,: ,Footnote; 1' 1. Evidence for, some of these :o'bservations is, jat best, 'h ;I 
8. ', ,' ,: 0 ' L,) 

‘,’ ! ’  
:, 

I. 
' 81, ,' -,superficial and awaits the confirmation of ~further study.:,;, :' :,!I 

1 18 .' I,. , " "" 'i,' , : I:' i 
1 ) '.' ,I I, "'> ,I !',,:, 

,I .!,," 4 
L,' ' ,; !! ! I, , ., ,I 5.' , ', 

'4 i : ,/ ', ', *.:. ', ,I *I 
'I >I ,' I ,;: ,' 

/ ', ,,',:I " J 
:-s,) 

,, ., ,. .' ," ,, ,I 8, '/i ', ', , ,;!' ! :, 1 , 
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(a) The outer barrier or shelf edge reefs (Fig. 3). These are 

the ribbon, deltaic and dissected reefs described* earlier in this 

volume. All these reefs are very strongly zoned (Fig. 4) with dense 

coral growth occurring on the outer slope and along the back reef 

margin. The depth to which major communities occur-on the outer slope 

has yet to be studied in detail but certainly they regularly occur to 

greater depth than anywhere else in the Great Barrier Reef and can be 

expected to have fauna1 compositions which substantially differ from 

other communities. Maximal light penetration, turbulence and upwelling 

all contribute to creating an optimal environment for coral growth. 

On the upper outer slope coral zones change with increasing wave action. 

Coral cover remains dense until the surf, zone is reached where a 

community of thickened stunted corals unique to very turbulent waters is 

replaced by flat, denuded limestone. Prolific coral growth occurs again 

along the back reef margin. These communities typically have a very 

large number of species and in this, as well as many other respects, 

are substantially different from those of the reef front. 

(b) The lagoonal reefs. These typically have a greater generic 

diversity of corals than do the barrier reefs and, with the exception 

of Acropora, usually have many more species. However, very little is 

known of the myriad of lagoonal reefs of the far north of the Region 

or of the various coral communities associated with the east-west 

elongate reefs north of Princess Charlotte Bay. 

(c) The islands. Islands, especially complex groups of high 

islands, provide the greatest diversity of marine habitats, and 

consequently the greatest diversity of benthic fauna, to be found in 

the Region. Markedly different communities occur in the various biotopes 

associated with the flat ocean floor, the fringing reefs, the intertidal 
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and sub-intertidal. ,mud flats and the',&nes of coral growths on! the :,, :I , ,: 
'i 

f$’ : 

I 

., 

,.’ 

.r ,! 

,, ,, : 

,, 

‘, I, 

’ 

I 

1 

, ,  .’ ‘. 

,’ 

,protected .sides'(western) of islands (Fig. 5). ,' 'I 
* ' ' ,j ; r; 

" , ,'I,., 1 , 
There are thus north,to south as well as west to east changes 

'I 
: I' 

!I ' .' - '; ,'I I' ," 
', ',. 

in, coral abundance and diversity. The former effect may,well,be ," ', ,. ; 
/ / I 

primarily'a matter'of temperature as the' Northern Region has high'er ',I 
', 

' 
I' ,' ', 

(Fig. 6). as well as'more stabl'e water. temperatures: 'The'latfer effect I 
I" <c <.,' 

is clearly a reflection of the vaiiety of habitats available:,3n the" : 
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wave action 
. 

Fig. 3 Diagrammatic profile of a ribbon reef (after Veron & Pichon, 1976). 

\ 

\ 

,----- .- - --. 

Fig. 4 Diagrammatic profile of the north end of Tijou Reef showing the 

position of the coral zones of the outer slope and back reef 

margin (after Veron & Hudson, in press). 



Fig. 
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5 #Diagrammatic profile: of: a, high island with associated rkef,: 
1 ' ' '. 

(after V&on C Pichon,.1976). ' 
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' Fig. 6 
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/ I ! 
This.‘paper deals with the Great Barrier .Reef from lSoOo( South near;. ,” 

I’,. “, .Lizard Island’to approxim~tely.llOOO1 .South’(Fig. 1)::’ It does not examine, ,’ .(’ * : “1 
! 

;the distinctive ree’f province ‘at the entrance to’ Torres Strait; ‘but inFor- 
/ ,, I’ 
1: . . ; 

porates most of the morphologically uniform area of the northern Great,, ‘:‘, : 

” Barrier Reef which commences at about’ 16OOO ’ South near Cape Tribulation. ,” ; ‘I 

!The distinctive features of this reef province are largely the result of I’ 
I 

!’ 
‘, 

‘, ‘, 1 
.‘th#e narrow and shallow nature of the continental shelf; ,generally less 

., .; 
,’ I “ 

than 50,‘m deep, and its ,box shape :with steep shelf margins descending to. ‘, ~ 

over 1000 m within- a kiiometre of, the outer reefs., Acres’s this shelf it 

is possible to recognize six .zones of reef and island development: , :. 
/ ! 

I. 
/. : 

1 .’ an inner zone of small low ‘wooded, island reefs ,‘a.nd ‘small’ reefs with : I 

s’and cays generally, within 20 km of the mainland coa& .’ 3 “! ’ 

2. a zone of reefs with, vegetated or unvegetated sand: &s. These ,are I’ /,, 
/ 

sometimes small reefs similar in size to the low wooded, island’ reefs; I 

or altenatively the westernmost parts of the much larger, reefs of’ 
: I, 

zone 3 where significant ,areas ‘of reef’ flat have developed. 

I/ 

1’ 

3. 
1 : 

N, level.’ f, level.’ f, ‘. ‘. 8 8 I( ” ” I( ” ” / /  
(8 ’ ./ ,” ” ./ ,” ” : I, : I, 

‘. 4; 4; 
‘,+; 

a zone on the outer 30% of the, shelf which ‘is apparentlydevoid of : : : ;,;;‘;i”,; a zone on the outer 30% of the, shelf which ‘is apparentlydevoid of : : : ;,;;‘;i”,; 
/ / 

. ” 
reefs but in Which, ‘there is ‘a weathered limestone’ surface ‘at:‘dep’ths’ I; reefs but in Which, ‘there is ‘a weathered limestone’ surface ‘at:‘dep’ths’ I; 

.’ .’ ., >, ., >, ii’ ’ ii’ ’ 
,., ,between ‘20 m and 40 rn;p ,between ‘20 m and 40 rn;p 

,’ ,’ ,’ ,’ :./ : :./ : ;‘,, ;‘,, 
(1; ‘I ,/ I I ,,: ,’ ,,: ,’ :,, :,, 

I I : ’ : ’ 8: ,I, 8: ,I, 
“: ., “: ., ,’ ;. ;. 

” , ‘8 ,’ ,’ ‘, ‘, ,:1 :,, ! ,:1 :,, ! 
‘, ,, ‘, ,, !, !, 3 4” ,, 3 4” ,, ,,, i: ,,, i: I I 

~ 

, I,. 
, ,,, ,, , ,,, ,, 7 ,: 1 7 ,: 1 i i 

‘: ‘: ,I: ; ,I: ; 
I 

0 ., . . . . 

II 
: I’ I’ ~:, ~:, 

,, ,, 
1)) 1)) 

iI. ;,’ iI. ;,’ 

{;,I iI {;,I iI 
‘, ‘, 

0, /,;, ; ; 0, /,;, ; ; 1 1 

I .,‘,: ,’ 
1’ : ,I ‘, #,, I) ‘, #,, I) 

: ., ‘, 
,I(, ,,:: ,.,‘. ,I(, ,,:: ,.,‘. 8,’ ,’ 8,’ ,’ ,,‘!a, /,I,‘, ,,‘!a, /,I,‘, 

I I II ,, II ,, :I !  :I !  ,‘I ,‘I 
I 8’ 8’ ‘,’ ‘,’ ‘ : ‘ : 1’ (1,. 1’ (1,. 

1, i i .‘,,, i’ .‘,,, i’ 

1. ‘,(, I, : : 
s” ; ‘I s” ; ‘I 

‘I : ,/ / / :’ :’ ,,. “” /, ” ,,. “” /, ” 
,N ‘: ,N ‘: ! ,  I’ ! ,  I’ 

.’ .’ / ,. / ,. 

I., .’ 
, ‘, ‘, I’ I’ : . : . 

1, . ;. . ;. ’ ,,’ ’ ,,’ .’ .’ I t, I t, 
,,,, J ,,,, J 

(,’ I, (,’ I, I) I) ,’ I,< ,’ I,< I( .‘,, I( .‘,, 
I.:; I.:; 

’ 
“. ‘, “. ‘, ‘; ./ 1 ., 1 ., / ‘,I, / ‘,I, 

‘. ‘. ,I, ,I, iI .I iI .I 
,,, I , !  ,,, I , !  

i, : ,,,, !I”, ‘(8 i, : ,,,, !I”, ‘(8 
:‘, :‘, ‘:’ I ‘:’ I I, I, 

:I.,: I,, ‘, -i- -i- .I’ .I’ iI iI ‘~, ‘~, ; ‘,‘, , ; ‘,‘, , ,’ ,I1 ,’ ,I1 

, . ,  

, /  

,  ‘8 

I  
I , .  

:  

1’ :  

:  . ,  

1, 

‘, ( ,  

:  , /  
!  

‘/ 1, ‘; 

:  I , ,  ‘, 

,’ 

‘.I 
a mid shelf zone of massive reefs up to 25 km long ,and 125 km2 ,in 

.I 
,,’ 

area,. and with ‘narrow intervening passages, Commonly these ‘reefs ’ : 1 

l have hard line margins and reef development only on their’ western, 
.‘, 

sides facings the inner shipping channel.’ Towards the ‘east they r, 
/:, ‘( 

gradually descend and only’ isolat’ed patc‘hes of reef flat, are ’ I ‘1, /, 
developed from a reef, level which: is ‘generally 5 to 10: m. below se,a 1 ‘, 

* , ,: 
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5. a line of ribbon. reefs, less than 600 m widen but individually up to 

18 km long with narrow intervening passages situated at the outer 

edge of the continental shelf. 

6. ‘a zone of detached reefs rising from the deeper waters beyond the 

shelf edge. 

Although remote from the major centres of population, there have been 

a number of significant contributions to the description and understanding 

of the geomorphology of the northern Great Barrier Reef. Observations 

made on the exploratory voyages of HMS Fly (1843-45) and HMS Rattlesnake 

(1846-50) on the northernmost reefs, including those of Torres Strait, 

suggested that raised reefs and raised beaches existed in this area 

(Jukes, 1847; MacGillivray, 185.2), observations which were supported by 

later workers in the area (Rattray, 1869; Hadden, et al 1894; Mayer, 1918). 

Their evidence was quoted as recently as 1967 by Fairbridge.’ However, 

more recent work (Stoddart, et al 1978 in press) has shown that the raised 

reefs and beach rocks of the Raine Island area, at least, have been misin- 

terpreted (see below) . Alexander Agassiz in his voyage in the steamer 

Yroydon” in 1896 reached only the southernmost part of the area under 

discussion (Agassiz, 1898) and his views on the evolution of the Reef are 

now outmoded. Although the major part of the 1928 Royal Society 

Expedition to the Great Barrier Reef was spent on Low Isles, the geog- 

raphical section comprising Steers, Spender and Moorhouse carried out a 

reconnaissance survey as far north as the Flinders Islands (Steers, 1929; 

Spender, 1930) . A second geographical expedition in 1936 of Steers and 

Kemp extended the reconnaissance work as far north as Chapman Island 

(12O53’S). Most of the work on both these expeditions was concentrated on 

the low wooded islands, the salient features of which are described in 

detail, and discussion was generated about the origin of these features 

especially in relation to higher sea levels (Steers, 1937; 1938). Further 

reconnaissance level work on the northern reef was carried out by Fair- 

bridge and Teichert during World War ‘II and fitted into a picture of the 

total Great Barrier Reef (Fairbridge, 1950; 1967). More recently Maxwell 

(1968, 1973) has examined the sediments of the total reef region and 

Frankel (1974) the sediments of the Princess Charlotte Bay area. A major 



advance in knowledge of the area Lizard I'sland to Cape:Melville occured in' 

j, 1,973;when this region formed part of:the. research area of the Royal ~' 
, 

,', 
s; I', , 

Society-Universitie,s of Queensland Expedition *to the -Northern'Great :Bar-, ~ I, .: I / , 

rier Reef (Stoddart', etsal 1978' in press). I, : The third:phase of"this I( , I 
., 

'expedition involved a reconnais,sance ,level survey of the inner reefs .as i. 
<' I, 

far north as 11042'S with extension of work out to the'Great: Detached Reef ,' 

and' Raine Island. Research carried out on this expedition forms' the core 1:' 

of.the present paper.1 Subsequent'to,l973 the author ,and his. postgraduate ' 

students have carried out further work of relevance to'the interpretation, (' 
1 

'of reef geomorpholdgy in the ,Lizard Island area supported by AF+C ,fund;# ,.' '/ ,., 

'(ARGC E75/15519). 
, ,I I : ,' ' ,( I /, 

s . ,  
,  :  

:  

.’ 

DESCRIPTION OF THE GEOMORPHOLOGY OF THE REEFS AND'ISIiANDS " : 
/i ,, 

,l. The Low Wooded Islands (Fig. 2) ! ',,: : t', " ,, p 
4 -;, ,/ 

4, ' .: 

Description 
; ,I. ' 

" s , 
', , 

The .low wooded island reefs are by far the best known 'of all the!,reef. ,: ,'. 

types of the Great Barrier, Reef. The fol,lowing description -of the'.charac-" '. ., 

teristic features is based on Stoddart, McLean and Hopley (1978 in 'press); 
.’ 

I ” ,  1’ 
’ 

;  :  

', 
i> Windward reef flat, 

The windward'reef flat; normally 60-100 m wide, usually.dries. at *low; : 

water springsl;. Its outer edge is formed of living.corals the' in&most : : 

zone of corals'frequently being'Porites,andrewsi. This'merges, into a flat .' 

or gently sloping algal surf&e, 
': 

drilling through which: suggests that it ,.' 

overlies an older coral'fringe, whichihas been,infilled and veneered with I. 
encrusting coralline algae. Beyond 'this is a~zone ,of rubble, mostly, 'I' 

,: 
broken Acropora beneath which the algal surface.,may be'dontinued. ','I " '. ',, 

1 ', ', 8' 
/ ,; I 

< ,. , 'I 'iI j 
* a' c ,( 

1 Throughout the northernmost Great Barrier Reef, tidal'levels,.afe very /,: 'i 
similar to those of.Cairns, ie Mean High,Wat'er Springs (MHWS):'.2.3 m;', ' .', 
Mean High, Water Neaps (MHWN)'.1.6 m; Mean Sea Level (MSL) 1.40 m; Mean 

1 Low Water Neaps (MLWN) 11.2 m; Mean Low,Water, Springs (MLWS:):O:SO rn. 4 
,,;: ~ 

.- '. ,, : 
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ii) Ramparts 

Ramparts are asymmetric ridges of coral shingle with steep inward 

face (up to 80°) and gentle seaward slope of less than loo, which merges 

into the reef flat rubble zone. Tongues of shingle form extensions in- 

wards over the reef flat from the ramparts which generally have a width of 

about 50 m. Mean heights of ramparts measured in 1973 was 1.8 m (Tidal 

Datum), but they may be as high as MHWS. Remnants of lithified rampart 

foreset beds forming projecting steeply dipping ridges known as basset 

edges occur on the reef flat where the uncemented upper rampart materials 

have been eroded. Ramparts may be colonised by a low scrub of Aegialitis 

annulata and Avicennia marina, whilst higher shingle sheets, may be 

covered by succulents (Sesuvium sp., Saliconia sp., Arthrocnemum sp and 

Sueda australis) . 

iii) Moat 

Shallow ponds may be enclosed by the shingle ramparts on the inner 

reef flats. In these moats corals commonly in the form of micro-atolls 

grow to heights of 1.0 m (Tidal Datum) and, exceptionally, to MSL. 
- -- -- _._. .--. --.-- .---~~~-----. -~--- 

iv) Platforms or promenades 

Conglomerate platforms of cemented coral shingle with horizontal up- 

per surfaces often fringe the inner margins of moats and form the seaward 

edge of the land bodies of low wooded islands. Frequently the platforms 

overlie fossil micro-atolls. They appear to have resulted from basal 

cementation of old ramparts. The height of cementation varies consider- 

ably, and earlier workers, notably Steers and Spender identified an upper 

and lower platform, Steers (1938) in particular arguing that both features 

were the result of higher sea levels. However, the majority of “lower 

platformstl have elevations at or below MHWS, ie within the range of modern 

intertidal cementation. However “high” platforms may reach 3.5 m (TD) 

which may imply a higher relative sea level of up to 1.2 m at time of 

cementation. These platforms are commonly 30 to 40 m in width though 

erosion, often in the form of deep circular pot-holes, is severe on the 

outer edge. 
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v) Shingle Island 
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i : I 
,PlatformS are frequently surmounted by a ;series .of old'shingle ridges,\ 

: 'I 
,,, ', 

which m&be older,equivalents oft the modern ramparts'. 
I, ti 

'Their maximum 

I e,l,evation is about: 5 m (TD). " 
I/ ; 

; : I 
Ii .' : ., '1, ,,' 

! ', " ,' , 
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vi), Mangrove swamp' 
,: 

: 
'/ 1 

Mangrove areas vary from less than 1 ha to 125 ha on Bewick and even 
, 

,'larger areas on the compound island (ie low wooded island cum high island) ” ‘, 
o'f .Howic,k. Aegialitis'annulata.and Avicennia, marina are characteristic'of 

.' ) 
shingle ramparts and,moats by Bhizophora stylosa is, the main'coloniser of' 

reef tops: with some Sonneratia alba.' At higher levels, 

1 : 
,, 

Rhi'zophora is' : 1: j 

replaced by Ceriops tagal, 
1 

several species of Bruguiera,and Xyiocarpus'and' 

Iat the highest levels,bysOsbornia octodenta and Excoecaria agallocha. 
,' 

,' 

Within many of the mangrove swamps are fields of fossil micro;ato:lls:in 
* 

position of growth, which, within the'Howicks es&&ally; reach elevations.,' 

of l.'35'm, 0.35 m higher than presently living moated corsils:, : O' ,. / : 
a' 

/ 
vi Sand cay 3. 

Leeward sediment accumulations are characteristic ,of most low wooded , ' 

islands but,vary from'discrete unvegetated.sand cays,to larger vegetated 1 ~ 

cays'or sandy, areas forming an integrated land.area with windward plat- 

forms and shingle accumulation (eg the ,Turtle Group). iLarger vegetated "I' 8. 
cays frequently comprise a low terrace around a central; higherandmore: 

extensive core. 1 The higher terrace usually carries woodland or dense;1 : (, : 
', 

s,crub, the lower a',more open community of shrubs and herbs::,;, Beach rock ;, ,,,; 

associated with erosion of the higher terrace is wider,'mo,re continu;ous , 

'and higher. Steers (1938) considered'some of these 'higherlbeach irock out: 
,,. 

iI * 

crops to be raised features, associated with the lower.platform at Be,wick, :! 

.',Pipon and King Islands and with the higher platform at Nymph, and Ingram. : " :I 

The vegetated discrete cays of low wooded islands investigated on'the 19?3 : 

Expedition had a mean area of 12.0 ha almost exactly twice the are&of ',:'! 

, isolated vegetated sand cays of the region; ,,' 
'. ,. ,' 

,I I ,I , !, 
, " 



viii) Boulder zone II 

A recurrent feature of the low wooded islands is a boulder zone up to 

200 m long with.boulders reaching 3-4 m in greatest dimension, occurring 

on the leeward reef edge. These storm deposits, frequently consisting of 

single coral colonies, are sometimes cemented into platform rocks or pass 
h! 

beneath sand cays (as on Sherrard Island). 

Types of low wooded island 

Great variation exists in the size and morphology of low wooded 

islands, both in size and the distribution, presence or’absence of the 

features listed. The major types are: 

i> Islands with mangroves of limited extent and separate sand cay. 

The reef top is large and the cay and mangrove-shingle rampart-plat- 

form island are well separated. The reef flat may be completely sanded or 

have areas of moated micro-atolls. Typical are Lowrie and Pipon. Chapman, 

Binstead and Watson are similar but have only embryonic unvegetated sand 

cays. In contrast on Ingram-Beanley, Sherard and Piper the sand cay is 

------we-l-l-vege~ta-ted-and--subs-tan-tia-l-l-y-l-a-rger--than-the--mangrove-shingle isl-and;------+; 

ii) Islands with extensive mangroves forming shingle and sand cays. 

Bewick has the most continuous mangrove cover but both Newton and 

Nymph have ext ens ive mangroves, though with large enclosed’lagoons. 

Houghton and Coquet have large distinct sand cays and extensive mangroves 

but the windward shingle is linked to the cay by a continuous belt of con- 

glomerate platform and shingle ridges. 

iii) Turtle type islands (Figs. 3 and 4) 

These islands lack a central open flat and have the mangrove-shingle 

cay dominating and frequently enclosing the sand cay. The shingle ridges 

dominate the reef top, occasionally with a lower terrace surrounding a 

higher central area with old beach rock slabs on the slope between, 

similar to some sand cay morphology (eg Turtle VI). 



/ ( 2. Inner Reefs with Sand Cays ! 
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A,further series of small reefs l:ies justoutside the'low'wooded 
I r 

: 
,isla& &nd on these are'sand cays both,vegetated and,unveget+ted. 

,' '. 
: These 

reefs lack.windward shingle ramparts although small tongues of shingle'may 
_' 

be,'foirnd in placed. / The distinctive feature is the -sanded surface of,:a I,' 

very continuous reef flat over'which'there are few, if any living,corals. 
: 

However,,dead cora,ls usually in the form,of planed-doti'micro-atolls may ,I .") 

be'seen where the>sand cover isdisc:ontinudus. Very similar to'this type 
'/ 

,' I G 

of reef flat are the surfaces of 'the western endsof many of the very 
I I 

, ' 

large reefs which lie to the east. These too have sanded reef flats'and, I 

leeward cays, though all the cays are unvegetated. IA boulder z'one may be 
I.' , 

present on both types of sanded'reef. 9 
1 ., 

* 

,The. cays of these reefs have been described by St,oddart; McLean,and 'I 

,'Hopley (~1978 in press). They may be classified into vegetated and ,un-, ,' I: ', ,, 
vegetated types: i. .' : '. 

: 
Unvegetated cays j " '. 

/, 
il 

,' : 

These 'are generally small and also variable. in form and sizesover 
I' 
1: 

time. 
t, 

Comparison of cays mapped both by Steers in 1936 and Stoddart in , ,,. 
1973 showed substantial changes, all cays having,decreased in Size since ," a:, 

,' 1936. The amount of, movement over shortperiods of a similar cay on' ' 1: 

Wheeler Reef near Townsville has been deqcribed by Hopl,ey ,(1978 in, press). ' 

Three sub-types of unvegetated cays,have .been recognized, .which ,may rep- ,I,','I 

resent a progression in their development: : I. I 
( '% ,' ,' : 

',' ',I '. 1,: 1, 
t,' ,I 

1. Small ephemeral cays -'intertidal' sand.patches 'po&sessing no 
:I' (, 

iI '( I/ 

' beach rock. 1 : I' : The majority of the cays on the western margins 
1 I.:, 

of the large reefs (are of.. this type., 
,, ,', 

: :, 

Z..Large, generally oval, islands up to 300'm long 'and 100 m" 
't I 
; 1 

/ ,:,i ; 
,' wide. These have steep beaches and pronounced 'swash ridges. ,,j. .' 

: ,3. Cays of more variable dimensions', surrounded by.extensive 
, 9;. I<, 
NJ, '. 

beach rock. The present, form and'size, of.the ,cay may differ ', )I I((': 
0 

1 from that outlined by the'beach rock, presumably, &the ':I 1"h I 11 

'result of cyclonic activity. Examples include Ashmore ,(Fig. ,' , : :, 

5.) and Ellis cays. 
'8:. ', I, 

.' ,'I '/, j I 
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ii) Vegetated cays (Figs. 5 and 6) 

The 1973 Expedition found that vegetated cays were ten times the size 

of unvegetated cays. On the northern reef the orientation tends to be 

east-west to the south of Cape Melville and north-west to south-east to 

the north. Three sub-types were recognized by the 1973‘Expedition: 

1. Elongate narrow islands with steep beaches often surrounded 

by dunes to a maximum altitude of 7 m (TD). The vegetated 

area ranges from 10 to 66 % of the total area of the cay. 

Numbers of plant species range from 2 to 11 for the smallest 

and up to 34 for the largest, consisting of herbs, grasses 

and .low scrub. Included are Combe, Eagle, Kay and Stapleton. 

2. A group of larger, oval islands, averaging 530 m'in length, 

200 m in width. The islands are flat topped though sometimes 

displaying an upper and lower terrace similar to those on the 

cays of the low wooded islands. Beach rock is extensive and 

superficial phosphatic cay sandstone may be found in the 

interior of the cay. Examples include Morris, Magra, Stainer 
_. .----.-----_- 

and Saunders Islands. 

3. Equidimensional islands, up to 500 m in maximum diameter. On 

the northern reef these generally maintain a vegetation of 

low scrub, herbs and grasses. Fife and Pelican are included 

in this group. 

3. Mid-shelf massive reefs 

Mid-shelf reefs of massive dimensions generally lying normal to the 

mainland are unique to this part of the Great Barrier Reefs. Only the 
large reefs lying between Bowen (Darley-Dingo Complex) and the hard line 

Pompey Complex off Mackay may be comparable in size although their mor- 

phology is quite distinct. 

Several examples on the northern reef incorporate continental high 

islands and proximity of basement rocks to the surface of these reefs may 

be a factor in their size and development. Included in these reefs are 

the high islands of Quo‘in,.'Forbes, Sir Charles Hardy and.Cockburn. Stod: 
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.‘” 

w , 

I  

dart et al. (1978 in press) suggest that it is ,possible that thelarge -0 ,,i 
I 
,' 'platform reefs on the, Princess Charlotte Bay'area are‘thin, veneers: ori if&t' 1' 

1 
lying or, gently dipping Mesozoic sedimentary rocks of the;Laura.Basini: 

/ .". ,,I 
,_ 

/,' / I : ,) I > 1 ., , ' / ;,' I, ,I ,Morphology of these reefs,va:ries. ,Immediately north-west'of Lizard ', , 
Island are,the great crescentic,ioops"of Waining and Parke,,Reefs an,d South : I( 

,'I Warden Reef. Although hard line development occurs, onlyron their western :,,1 I 
'and windward south-easternsides, the perimeters, enclose,reef platform 1 '. : I 
submerged to a depth of about 20 m. The reefs off Princes, Charlotte Bay I, ,' ,' 

" (Corbett, Grub, Hedge , ,Lytton, Magpie 'and Noddy Reefs) are relatively ,, >I, 
simple and'consist of a:higher sanded reef flat surface ,on 'their'south- 

: 
western' extremities sloping gently,se'awards towards the'north-e&t ,where '. .'.~ 3 ,.,a 
they may terminate in submerged reef patches. Most, con,tinuous: haid line:. I' 
develop,ment occurs on the windward, south-eastern side< ,-Narrow charineis" 

'/ , 
"' ', 

'separating these elongate reefs have depths“ranging from 25'to 30 rn.: ', 'i' 
/ 3 ,' ,I 1 

North of 13O30' South these reefs,become smaller as 'the shelf narrows ' 

and break. up into largely'submerged reef patches up to 10 m below the sur-: 
' ', 
, 

I 
face. North'of Restoration Island .(12O37T) .the shelf widens',and the ' 

large reefs again become prominent. Reef tops are slopihg, with extensive. " ! 

reef flat ;'deveiopment 'only on the landward'sides, the remainder of the ,;‘,, 

..reef being submerged pl,atform up to 18 ,m deep. 
I 4 

Narrow'passages 30, to 50 rns ", 
'8 

deep separate and cut,across these reefs in a dendritic, pattern converging :',, 

towards.the east. ,North of,Cockburn Reef', a further change. occurs in the: ,I.' 
2 

reef morphology. 
'~ 

The shelf widens further,here to"over 100 km.. , The inner: #/,' 

; 'zone'of small reefs is wider,and the massive mid-shelf reefs although 1 ,' 8' ,,; 
: .  

I  

still present as large reefal,shoals sepaiated,, by,a similar dendritic : 
), '/ 

" :channel pattem'to further #south', reach the surface, only occasionally,', '1 : 
,,I.'/ /;; I invariably on the western side'. I / I ',. )8. < ," I ,' !' ,' 

: Figure 7,is'drawn from'an 'echo'so,unding traverse across the entire : 

gb width of the shelf off Cape Grenville. It incltides. Wreck Reef'which, even ;I' ', 
I I b :' at this scale'can be 'seen to slope eastwards. 'Little is known'of thessub,-: ,' 

b+ * ',! 
'merged eastern' sides of these.reefs, 

~ti 8, 
:/ ;!' ,I ,' I,' ,I 

although it dan be' seen that Wreck 

+:!:I 
Reef 'at, least, after sloping down to,about ,17 m/drops off'~sharIjly on the,,,' I' 

I I / eastern side, to, depths of over'60 m. 
,' 

', Sediment constituents are also /I 'I ,,,. , I 
,I ,'I ',',,, 1 : ', I .: ', ,L ,' ," i : <, I 

,' .' ,', , ,; 
'.,: 

,' ,' ,1 : 
', ', ; ', ! (I I I m,, I I' /:, 1 8: / : i '., I' 

,I ,> I- ), ,,I 
,'\ ', : .'I,, I 3 / ',,'. ,: .I I,' /I, ., ,' ,'. ,;j (,. " ,:[.. 

: 1. : /. '1 ,i ,I ,,,,I ,,i '/ ,I 'i :I : : : : ! I. I ,, !< '/ 
:' '(,,. ". 

'b ,, I ,' .' ,,, ', ,I / ,',. ,' 11 : 1'. ', / " , !  i .,, I’,: ,iiI ;, 
,,,’ ,,’ ii 

1 1: !  ‘( : 
_’ /., 

i I : 
,,” 

1; /~- I 
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.%I’ , ,; /’ : : ,/‘, i /m: ,j, j/ 
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indicated in Figure .7. The inner channel sediments consist mainly of mol- 

luscan fragments together with up to 40% terrigenous materials. The 

sediments of Wreck Reef are more varied, coral, coralline algae, foramini- 

fera (Marginopora) and molluscan fragments dominating. The terrigenous 

content is less than 12%, probably derived from the Sir Charles Hardy 

Islands. Molluscan fragments, coral and coralline algae dominate the 

sediments in the trench to the east, with terrigenous content less than 5%. 

4. Outer shelf karst surface 

Figure 7 shows that the trench east of the massive reefs is about 10 

km wide. From it rise a number of small irregular reef patches (Middle 

Banks, Ashmore Banks). To the east, and occupying much of the outer shelf 

is a zone of reefal shoal between 20 and 40 m depth. The exact dis- 

tribution of this shoal area, identified as a relict subaerially weathered 

karst surface, is difficult to assess. It clearly shows up on both echo 

sounding traverses (Figs. 7 and 8) and also occurs on a traverse south of 

Lizard Island near Lark Pass. Orme et al (1977, 1978 in press) have des- 

cribed-a-continuous-sei-smiccprofil-es over-this-surface--near-Lizard -Island ---------- 

(see below). The shoal area may be much more extensive. On aerial photo- 

G, 
-- \a+ 

graphs of the Great Barrier Reef north of Princess Charlotte Bay, excep- 

tionally good water penetration has permitted the mapping of the karst 

surface, together with much of its morphological detail over a relatively 

large area of shelf (Figs. 1 and 9). In places it can be seen to merge 

into the back reef areas of the outer ribbon reefs. Elsewhere, as off 

Carter Reef in the south (Fig. 1) there is a distinctive eastern edge to 

the zone. The surface consists of an apparently irregular series of 

enclosed depressions quite unlike normal reef constructional morphology. 

Individual depressions may be up to 200 m in diameter, but many are smal- 

ler than this. Details of the echo sounding traverse opposite Cape Gren- 

ville (Fig. 7) suggests the amplitude of relief on the surface is about 

10 m near the margins of the "plateau I1 to less than 5 m-near the centre. 

It must be pointed out that conclusive evidence of this surface being 

karst eroded is not available. However, the patterns as seen on the air 

photographs and dimensions from soundings are strongly suggestive of such 

an origin. A high degree of compatability exists between this surface and 



I , ,  ‘, 
I I  

,I,:,,‘( ,  

d . I  I  .’ ! ,  . I  ,: *, ,I ,.b', 
the,undeniably karst eroded surfaces of, for example; Aldabra, atoll,$n the ,. )_ 

j Indian Ocean (see Stoddart et'al 1971;'Braithwaite et,ai;"1973,).: &en the ' I ,I ./-, 
', thick mats! of Halimeda'and Halimeda derivedsediments.~which are &'distincA : 

tives of this surface, ,as'previously'noted by&me et al (1978 in press) " .' I:' 1 ! ',:, 
have' ap$arently not been sufficient! to mask the'.mor$hology o,f .the'under-,, I, ', 

lying surface. I/ '! 
"i, 'I .I .'I 

/ 
’ 

3. Outer ribbon reefs 

4 ” i,I. : ,* 
Narrow 1inear;or ribbon reefs are a distinctive:'feature of':the Great 

Barrier Reef north of Cape Tribulation., .Individual:reefs north of.I,izard 

'. Island vary from less than 2 km to, over 18'km in length. ,'imailer'ovtil pilug.',',' II, ', ): 
reefs of Maxwell's (1968) terminoiogy may occur'within or just beh,ind the '! '1 

passages between the ribbons. Width of these.linear'reefs is' very con- : :, 
(1 

stant, varying from:about .4OO'to 600. m from t,he reef'front'to the back reef ._ 

detrital slope. These reefs occur atlor close to',the,,edge of the continen-,, ,'I 

tal shelf, with deep water of 500 m or more found wit,hin a few 'hundred" 
,' 

_I 

metres of the reefs; and over 1000 m-within a kilometre. ., ,,'. 3. 
.’ 

.’ ) ?!,, 

I  

The reef front is steeply sloping in:excess of .2Q03 occasionally '1. 
interrupted by minor terrace levels (eg at c 10 m on Carter Reef).' The ; * 

( 
surf zone is one of prolific coral growth.up to' the level of,tidal datum.; 

At this level the reef top is'reached and extends back: from the reef front '1, , 
to a maximum level of approximately 0.4 m, apart from higher shingle banks ', *' 
and boulders.. The outer flat is a.planar surface of'eXcrustingl~coraliine, "' 

algae with low ,flat lying coral,s, 
,,‘, 

mainly Acropora sp:occux+ing only in.' ' ' " 1,' 
gentle undulations on the surface. 

.' 
Approximately 200'm frdm,tbe reef ' ,I_: : ," ', 

front the algalsurface isctiered'by rubble with occasional Acropora ', " 
' , 
! ;I ', ', 

'shingle,banks rising to c 0.8 m. ,xt is in this.zone that the,reef flat 1,: : j ! 

surface reach,es its highest elevation. Atithe rearof,the zone the algal',, "", 

surfaces continue as narrow linear fingers ,overlying massive corals; ' 
.I, , 

":,, ': ; 4 
separated,by parallel channels up to 4 m'deep. This morphology is con- I!" : 'I 
t&u+ into ,the aligned coral.zone, .(I, /. which lis identical a$art' from the'lack, 1, ,; 

of analgal crust. The lineaments" are usually normal to.the reef %nt or', ,' : 
' '> 

at a slight angle 'to it and appear to be determined by the'battern of'ref- ,, J', : : 
ratted wave fronts. ' ,' The back reef area! c,onsists of a s'teeply inc;iined sand 'I !,I, 

S ramp sloping into water depths of c 14 m from which rise' isolatedi'massive 3. ,~ 1;: 
?cora,l colonies. 

' 'i 'I , ',, ,! I" 1 I 
." 8, " ,, I, ,I) i ,,' ;' : 
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In a few locations the orientation and width of the ribbon ree,fs are 

such that small unvegetated sand cays form. These are usually small and 

the majority are ephemeral (cf aerial photography with bathymetric charts). 

However, one at least, at Waterwitch Passage has had sufficient permanence 

for the formation of prominent bands- of beach rock and aerial photography 

suggests that a low vegetation occurs on the cays on Derry and Ham Reefs 

(13002 ‘S) . 

Shallow drilling has been carried out on Carter (Hopley, 1977) and 

Lark Pass Reefs, typical ribbon reefs of the Lizard Island area (Fig. 10). 

Radio-carbon dating of cores from these reefs suggests that they have 

developed from coral colonies first reaching modern sea level about 200 m 

from the reef front. From this area the reef has slowly widened by growth 

both towards the reef front largely by consolidation of debris by cementing 

coralline algae, and towards the rear of the reef by coral growth over 

which the coralline algae form a veneer. 

6. Detached reefs 

On the northernmost Great Barrier Reef north of 12’35’s are a series 

of small reefs detached from the main barrier and separated from the rib- 

bons by deep water. *Several (Southern Small Detached, Yule Detached and 

the reef west of the Great Detached Reef are ovoid platforms enclosing 

deep lagoons. Two, Northern.Little Detached and Raine, are similar but 

with flat reef tops, Raine also possessing a vegetated cay. Great 

Detached Reef consists of a submerged platform with Iialimeda banks sub- 

merged at a level of 35 m (Fig. 7) with a fringe of ribbon reefs on all 

but the western sides. All the detached reefs have extremely steep mar- 

ginal slopes. 

Only two of these reefs have been examined in any detail: 

i) Great Detached Reef has a morphology analogous to that of the outer 

shelf reefs of the main barrier. Its ribbon reefs have similar morphology 

and zonation and the flat Halimeda platform is similar to the karst plat- 

forms already described, though the amount of relief is much less (2 to 3 m). (L 
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; : 
Raine Reef tid the cay 'are,described ,in 'detail by Stoddart et al.',(inl 

: 
,s 

I 1 " 
press) : The reef is about 3.5 km long and 0.75 km wide, fhe'cay,,being ~ ' ':' ', 

' I '/ 
;ls'ituated on its western side: The cay, 850 m long and, 43'O",m'wide,> has,a ,: 

,' : 
steep beach consisting 1argely:of small pink foraminifera., Beach'Irock 

,' I. 
', 

occurs intermittentl,y,~around'the~,'island~'s; margins; 
',. 

A' 'c,optinuous 'beach. ' i 1 

berm, 20-25 wide is‘ overlooked by a low scar-p (1 to.1.5 ,m-high).'of'phos- ' ;) ,, 

' phatic cay'sandstone misinterpreted in all previous literature ,as raised ,: 
,, , '/ 

beach rock or raised ,reef (see,,: for example; 'Fairbridge,,,l950)1 <The ,outer ,, : " 

edge ,of this cemented.,material stands' at 6.0 m ,(TD) .: 'It iis surmount&by :i '1 ,'I ' 
a hi&'ridge'of uncemented sand rising to a maximum of 9.0 'm; mer,& I is' a ,j, 'I : 

, 
I ~, ', central unvegetated flat with superficial guano cemented,surface ,at 6 m,, 

a' :..' 

* '1 :! 

' extensively modified by phosphate quarrying,, mainly between.1890.and' 189,2., 1 / ' ! / I: 
', I / : : / l..,j 

; I' '. 
" 8 .a EVOLUTION OF THEREEFS,AND:IStiDS I/ ; ,.' ' I .' I. / ', x: , I 1 

Understanding of ,reef morphology has, increased significantly over,,the '. I I z 
last 10 years, 'from work 'carried, out elsewhere, in the.world and on #the; , ; 'j ,' 

Great Barrier Reef (eg see the Proceedings of International~Coral Reef ' 1"' 

Symposia in Brisbane, 1973 and Miami, .1977). In most ,areas, 'present re,efs ' ,s : ,., 
have developed as veneers of Holocene growth over'older Pleistocene: foun- ,"i,," 

dations which were exposed to subaerial processes during the. low sea 'le,ve,ls ,.' 

of the late Pleistocene. 
!, U', 

The morphology of the.Pleistocene foundation is :/I: 

dependent on both'the original morphology ,of the earlier ?eef and the 'Y "'.,I 1, 
' ,. '. ,; 

modifications during exposure which may develop a.karst relief.',, In turn '_ " 'I. , 
,I 

; the..degree to which this Pleistocene morphology influences modern reef mor-, '; 
,: 

phology .'is a reflection of the depth:of the antecedent platform, the 
' , 

I': ,: :,I 

,,nature'of the rise'of sea,.level over it, 
,", 

together with the respons'e of reef : ,":: ' 
j:, .' 

buildifig,organisms and the sediments they produce to, the' prevailing ,environ-, ' .;j: 
: ,, 

mental conditions including wave. and tidal regimes. , );, ': ; , ,j 1 ,,' 
4 b ,,, 

I ,( ,, ,' 
l.t The pre-Holocene surface ,,'. I' 

,, ,' 
1' 

';, ; '(, 
1 'I ',: ,, “ ,,' ,: I 1, I. 

I 
Seismic profiling'by Orme,et,al (1977, 1978'in press) ,and byjvarvey' I 01i :i 

,(19,77 in' press) together ,with drilling by Thom,et al (1978 in press'),,all I., :'I I 
! 

:. ,. 'in the'LizardlIsland area, 
I;:: 

indicatejthat in this ,area at least th,e, .&rface' :I, : ,j,./, *, 
onwhich the.Holocene reefs 

,', 
', ; ,,,, )i 

",, I 

and sediments have and sediments have been,,laid largely"mimi&s an ' 4 ,. ! /I ' ' I' : 
I ,, 

:  : " 
4’ 4' 1' ', 

: ,, ,:,' ,, i: 'II,' ,! .,, 
'I I " ,', ;, ,,,, : ,, : ,, " ) :, " II ; 
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older pre-existing- surface. Orme et al (1978 in press) report a major 

disconformity indicating marine regression and shelf emergence at a depth 

of about 4.5 m but with channels (now infilled) cut into it to depths of 69 

m below present sea level. This irregular surface is particularly pro- 

minent beneath the Halimeda covered banks. The Halimeda deposits are 

indicated as having a maximum thickness of 18 m. The amount of relief on 

the banks surface is less than that of the karst platforms further north 

(including that shown on Figure 7 and it is suggested here that the cover 

of Holocene sediments on the northern karst surfaces is much thinner. 

If the “karst surface” in the northern reef is correctly identified, 

two major problems of interpretation remain. First, the degree of relief 

displayed by the surface may be greater than that shown by last inter- 

glacial reefs which are now elevated above present sea level elsewhere (eg 

Barbados) . As palaeo-climatic indicators for northern Queensland suggest 

that the last glacial period was one of reduced precipitation compared to 

the present, it is unlikely that karst processes were more rapid here than 

elsewhere. More likely is that this is a composite surface of greater age 

once. If so then the Iroblem still remains as to why this surface was not 

colonised by corals during the Holocene transgression. Fairbridge (1950) 

has suggested that reefless areas are ones with depths over which the 

Holocene transgression was most rapid, sea level far outstripping the role 

at which reefs could grow upwards. By the time the transgression rate had 

slowed, the surfaces were at depths not greatly conducive to coral growth. 

A further important factor noted by Adey et al (1977) off St Croix in the 

Caribbean as responsible for retardation of coral colonisation is tur- 

.bidity derived from erosion of shelf regolith. This may have been par- 

ticularly important in the sheltered waters behind the exposed limestone 

island chain.of the pre-Holocene ribbon reefs (see below). Thus the final 

removal of the regolith, and its associated turbidity may not have taken 

place until modern sea level was being approached (c 6000 years BP) and 

the Pleistocene foundations of the ribbons were inundated, thus allowing 

stronger wave activity over the zone where the karst surfaces can now be 

seen. 
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Seismic refraction survey ov,er reef flats by Harvey (1977) has/shown 

that on Carter Reef a pre-Holocene rim ,lies beneath the algal ,surface of, ;: ‘I :, 
the ribbon reef at a depth .of only 915 m, descending to 19;3,m in the p 

/ ‘, 
’ I,’ 

I 
aligned cora,l zone. In conjunction with the Cl4 dates (Fig.; 10) ‘it’,is’ #I ’ 

: 
clear ,that initial growth of Holocene ‘corals on the ri,bbons has, been over .’ 1 

this high ‘rim. 
,‘!/ ,. 

On :Nyinph Island, the pre-Holocene.surface has been iden- 1, : 

tified at a maximum depth of 9.35 m. Drilling on Bewick, together vith ” ” 

subsequent dating and geochemical analyses :of the cores: has identified the : 8, * 
pre-I-lo.locene surface at a depth of ‘lonly 3 to 4 m below low ‘water &nd. a : 
similar programme, on Stapleton Island identified the unconformity’at 14.6 1:’ 

m below the surface, although “the drilling ,site is located. on the ,back, ‘1 
/ * I” : 

reef detrital slope and the unconformity may be higher’elseyhere,on ~this ,’ 4. 
reef “(Thorn et al’ 1978 in press) . 

,>‘. 
,’ 

1 : 
‘I 1 

r ‘I 
, 

No information ,ori the pre-Holocene surface is’ available,‘for the reefs’,. ’ 

further north. ; However, conclusions drawn by Stoddart et al (in press 1 ,’ _i 
1978), Davies (1977) and Davies ‘et al (1977) about the influence ,of the 

I, 

,’ ,,, : 
I 

depth of the’ unconformity on present reef’ morphology are, relevant. Where’ ! 

the, pre-Holocene, surface is deep, inundation during the Holocene’ trans-’ ‘,I 

grossion took place when the rate of sea’ level rise: was’ ‘rapid ‘(up to ,lO 
)’ ., 

: 

k/year)‘, probably twice the maximum rate of possible upward reef : I. ” , 

accretion. Thus reefs with pre-Holocene surfaces at c -20 m would have /,’ 
been inundated about,9500 years BP, and (based on upward growth rates: of d, 

‘about 5 mm/year) reached modern s’ea level by 5500 ‘years BP,, probably~~l’OO0~’ / ): ,’ ) I ( 
years after modern sea level was &tually achieved. Deeper .surfaces ,, I’ ‘1 i ‘, 

would have reached present sea levellater, leaving less ti,me’for reef 1 ‘1 i 

flat development, whilst’shallower surfaces would reach *dern sea level! i 

r’elatively earlier, possibly growing upwards at the same rate as the ‘lat- 1’ .,,!,, 
ter part ‘of the transgression at about 5 mm/year. 

.; 
Suchareefs, like Bewick,. : j 

would develop reef flats very early, allowing formation of cays, 
,’ /‘. 

ramparts ‘,.’ 

and mangrove swamps. ‘As the degree of reef flat devellopment and cover,‘of.. 
,’ 0 ,” 
‘, :I 

sediments apparently decreases”eastwards across the ‘shelf ‘from the low’ , 

wooded islands, ‘to’ the sandier’ #reef tops, to the! submerged reefs,, the’ ”  

‘, : 
implications, are that the pre-Holocene surfaces beneath reefs.deepen sea; 

6 ’ 

:  I , .  

wards,. This may be so’ although no ‘evidence ,is yet ‘avaiiable.,, ‘dther fac2 

tors which need to be acknotiledged are. variations’ in .app’arent’ sea level’ 
1 :’ ,t 

curves, and the influence of turbidity produced by removal of ,,the pre- ‘: 

Holocene ‘regblith, as discussed above. I 8’ ,I, ., , ,‘/ 
.’ ,‘,, I’ ,,,‘, 
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i 2. Sea levels and tectonics -. 

Controversies in the 1960s over the nature of the Holocene rise in 

sea level and the existence of evidence for higher sea levels has largely 

been resolved by the global and local.shelf isostatic models of Bloom 

(1967), Walcott (1972) and Chappell (1974). These. hydroisostatic move- 

ments have probably combined with or reinforced local tectonic patterns 

and shelf marginal subsidence. It is now accepted that modern sea level 

apparently has been only just achieved in the northern hemisphere, whilst 

in the southern hemisphere it was achieved as much as 6500 years ago. 

Further, according to the Chappell hydroisostatic model, subsidence on the 

outer shelf may give the impression of a much later achievement of modern 

sea level whilst a compensatory uplift of the inner shelf may give corres- 

pondingly older dates or even result in sea levels higher than present be- 

ing achieved. In view of the relationship between reef accretion rates, 

depth of pre-Holocene platform and sea levels discussed in the previous 

section, the exact nature of the sea level rise will be of vital impor- 

- 
tance in determining the nature of present reef morphology. This will be 

especi-a-l-ly-so-wher‘e--the-pre,~Ho-locene-surface-i-s-sha-l-l-ow- and- -the- upward---- 

growth of the reef will have closely followed the rise in sea level. All 

other factors being equal, reef flat development would be expected to be 

greater where modern sea level had been achieved earlier (ie on the inner 

reefs according to the Chappell model). Sufficient radiocarbon dates are 

available for the northern Great Barrier Reef to indicate the significance 

of the sea level factor. 

Numerous dates from the inner shelf low wooded islands indicate that 

modern’ sea level was achieved here prior to 6000 years BP. Dates include : 

ANU 1640 Fisher Island. Tridacna resting in fossil 6310 ? ,90 yrs, BP 

micro atoll field 

AN 1639 Stainer Reef. Favites abdita micro atoll in 4980 * 80 yrs BP ,*I 
growth position. 

AN-U 1284 Bewick Reef ., (Possibly Porites) Core 6920 f 130 yrs BP * 

material above the pre:Holocene surface, 
<i 
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1 Haughton, Reef. Fav'id coral from micro atoll 5850 .t 17b:yrs'BP, ., * :' 
II 1 ' ,' 

,.' field ', : i; I, ,' : 
ANU 12'86, Leggatt Reef.' Tridacna in growth,:position " 5800,*.130 yrs BP 1, 1 I$ ..' / 

; ($ a " from micro atoll field 
I, 

& " ,: 
ANU ,1479 Turtl,e Island. Coral, Cyphastrea, from 4910 i 90'yrs BP , 

(?J shingle beneath island ". 
,I 

:As all these dates relate to micro atolls or reef flat deposits, they sug- .' * 
gest that the respective dates indicate periods of reef flat formation, ie 1 '. ,, , ,', 

i subsequent to modern sea level being reached.. ' ' 1' 
1," :' L ' ., . 

I 

: Also on,the low wooded islands' to the,south of Cape Melville,'is, 

~' (' evidence again with numerous radiometric dates for a sea,level marginally' ., 
., 

higher than present (c‘+ 1.0 m). Evidence comes in the form of:' 
I 

' 
: ', * / 

I' ,' 1 1 
i> the' high terrace levels of the cays ,' 

8, ' * 
'3 

ii) the level of the higher platform 
", ,' I , : iii) levels of fossil micro atolls 8 

j,' 
I 

: 
41 .iv) levels and morphology of beach rock outcrops, 

~.I 
*, 

, ,' I c, ' 
The evidence has been discussed by McLean et al (1978‘in press) who, with-. 1. 

8. 
in the'limitations of the types of evidence used; 'conclude that on'the low 'I 

wooded islands, 8. 1 
.' s ', 

. ', 

,, i> modern sea level was achieved priorto 6000 years ago and was I ' 
,' :: ,a 

marginally higher than present by 5000~ years ago 

ii) by. 4900'years sea level was.even higher : i ! 
._ 

', g iii) by 3000 years BP the, outlines of.leeside'cays and windward ram- . 1I ; 
8' I I, 

~ parts Were established. Much, of the evidence 'for higher &,ea 
; 

ievels'greater than l.O'm above present.give dat,es of;'320Q-3800 : 

years BP. I 
,‘. ,‘. 

4 : : 4 : : iv) iv) between, 2000 and 3000 years 'BP sea level .gradually fell : 

VI 
'I ,sea level has'probably not varied greatly'over'the last,200d 

4 
', ,' years 
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Evidence of former sea levels on the outer reefs is generally lack- 

ing. A date of 1180 + 65 yrs BP (ANU 1591) for a Tridacna incorporated in 

beach rock and overlain by phosphatic sandstone gives a minimal date for 

island and reef flat accumulation at modern sea level. More significant 

are dates from Carter Reef (Hopley, 1977) and from Lark Pass Reef (pre- 

viously unpublished). 

GaK-6477 Carter Reef 0.70 m below reef,top 5420 c 130 yrs BP 

GaK-6478 Carter Reef 1.40 m below reef top 57.50 k 130 yrs BP 

GaK-6479 Carter Reef 0.05 m below reef top 3760 + 100 yrs BP 

GaK-6480 Carter Reef 0.55 m below reef top 5800 2 110 yrs BP 

GaK-6481 Carter Reef 0.10 m below reef top 4480 k 100 yrs BP 

GaK-6482 Carter Reef 0.50 m below reef top 4870 C 120 yrs BP 

GaK-6681 Lark Pass Reef 0.08 m below reef top 4940 r: 140 yrs BP 

GaK-6682 Lark Pass Reef 0.50 m below reef top 4040 k 130 yrs BP 

GaK-6683 Lark Pass Reef 0.14 m below reef top 4910 t 110 yrs BP 

-GaK-6684 Lark Pass Reef 1.30 m below reef top 5720 t 130 yrs BP 

Clearly-on-the-outer-reef-mo.dernseal.evel-had -been_.achieveddby_-or- 

shortly after 6000 years BP, possibly only a few hundred years later than 

on inner reefs. Thus previous suggestions that higher sea level evidence 

on inner reefs was due to the very recent growth of the outer ribbons and 

their effects on tides (ie reducing tidal range) are no longer tenable. 

Shelf warping normal to the coastline appears to have been minimal although 

outer reefs bear no evidence of higher sea level evidence. Previously 
reported evidence on Raine Island and on the adjacent outer barrier has 

been proved incorrect (Stoddart, et al, 1978 in press) and it seems un- 

likely that had such evidence ever existed it should have been removed 

entirely from the whole of the 500 km of the outer barrier. Reasons for 

this lack of warping across the continental shelf may be related to the 

narrow and shallow nature of the shelf on the northern reef. Minor vari- 

ation does exist parallel to the coast for the higher sea level evidence 

does not extend north from Princess Charlotte Bay. This location marks a 

major structural break along the Queensland coast, and, as previously . 
hypothesised by Hopley (1974, 1975) Holocene hydroisostatic movements may 

have taken advantage of older structural weaknesses in the crust. In terms 

Of the northern reef as a whole, however, it must be concluded‘that 



, " regional'Holocene sea level,Svariations'.have,:been minimal, and,'that contrasts, ; 1 

in the. degree of reef flat development are due to other factors, ,most ' .: 
' > I ,I 

Erobably the'depth to the pre-Holocene surface being the'most,influential. :' ', 
.\ 

t '/ ., 
:  .’ 

,3> Responses to p' revailing environmental conditions : . 
,, /' '/ ., 

As modern sea'leve.1 was achieved by 6000 years'ago and.has not' varied a ,I 

significantly since (within 1 - 2 m), and as the majority of pre-Holocene ml 
I ,( 

reef platforms appear to be within 20 m of ,present sea 'level, the majority 

of reefs have had sufficient time to grow upwards and reach modern ses' 
I 

' '. :) ' 
.' 

level, cqnverting upward growth tolvertical accretion and reef flat,for- ~ ' 

mation withinfilling of central reef flat lagoons. ,,Further, on the linear ' 

outer reefs it would appear that an equilibrium state has been achieved in ,., ,' 

the manner suggested by Kinsey and Davi,es ,(in press) in which, once a reef, 'I' 

flat of c: 400 m width has been achieved further widening'of the,flat'i's :' 1' I 
: 

unlikely as production arid loss.of calciti:carbonate are balanced.' .There ,' " 

is therefore an eqlanation for 'the more or less constant width of the 8' '1 

reef flats of the, ribbon reefs. 

Of the prevailing environmental conditions to which the reef flats' " 'I 

have responded,' by far the most influential is the predominance'of,sedi-, j' 

ment moving waves from the south-eastern quarter. ,The reef organisms ):I,: 
. 

themselves kave responded and it is mainly in the windward sides that, 
I 

:! '8 

"hard line" reef 'development is greatest. Coarser, less mobile sediments 11 : ,' 
I 

have accumulated on the'wjndvard, reef margins in the form of ramparts, and" I;,! 'I: 

shing$ banks, 'whilst more mobile sediments have accumulated, over the 
: il ~, 

/: I ,, 
' : 

inner reef flats or as cays, on the leeward edge at the point of inter- " (( 
section of refracted wave trains. Variation exists, however;' in the ,, ': 

inteise+on points of these waves and short .tkrm modifications 'to even i 

vegetated' 6ays are‘ constantly taking pl,ace. From the resulis of, the '1973 ', :j:, 

Expedition, long t&m ,changes in the cays ap&ar to be tow&ds a reduction ', 

in size. 
1 

,  * 

/  /  

. , , I  1 ‘)., . ,  ,m ,,, 
) Tropical cyclones, with their high 'wind, speeds'and,higher~,tha.nnormal Ii 

sea levels produied. by storm surge are also. influential:in developing reef. 
" 

', 

top 'features. Boulderzones and reef blocks'are 'certainly deposited :' 
; / 

1 'I c i) 
during cyclones whi,lst many of the high shingle acdumuiations are also : 'I ,, ul 
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initiated during-such storms.and only modified during normal south- 

easterly weather. Hopley and Harvey (1978 in press) indicate that both 

cyclone frequency and intensity and storm surge risk is low along the nor- 

thern Great Barrier Reef and generally reduces northwards. Nevertheless 

extremely intense cyclones with high storm surges can be experienced. The 

1899 Bathurst Bay cyclone (Whittingham, 1958) had a central pressure of 

915 mb. Its reported 12.2 m surge is greatly exaggerated. The remnants 

of former cays, now seen as only outlines in beach rock as on Sherrard and 

Ellis Reefs, are adequate testimony to the effect which cyclones may have 

on reef islands. 

CONCLUSIONS AND SO@ IMPLICATIONS FOR MANAGEMENT 

The zonation of reefs and islands noted at the start of this paper is 

the result of variations in the depth and nature of the pre-Holocene sur- 

face, the nature of the Holocene sea level rise and the response of the 

reefs and reef organisms to this rise and to prevailing environmental con- 

ditions. The low wooded islands result from generally shallow pre-Holocene 

PPp-latf arms-and-a-10 --- n-g-peri-d-of --sea--l-eve-l -at--or c l-osrto-it s p r e s en t - 

position. Slightly higher sea levels are also responsible for some 

features . An exposure factor, as discussed by Stoddart (1965) may also be 

involved . Declining reef tops to the east may represent deeper pre- 

Holocene platforms combined with the rapid rise of the Holocene trans- 

gression through the -35 to -15 m levels. High turbidity levels at time 

of initial submergence may be a related factor in the lack of development 

of mid shelf reefs and the complete lack of Holocene reef on the karsti- 

fied surfaces of the outer shelf shoals. The ribbon reefs, and probably 

the detached reefs also, have developed on a pre-Holocene rim, which to- 

gether with a comparatively long period of sea level stability (5000 years 

+> has allowed the reefs to develop in equilibrium with prevailing con- 

ditions. 

A number of geomorphic factors have implications for management of 

the northern Great Barrier Reef. 

1. Largely because of variations in the depth of the pre-Holocene sur-. 

face, the reef tops display a series of different stages of.develop- 

ment . Lack of corals in a reef top may not indicate the effects of 
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vertical to later,al'accretion may be in a,critical state ,of balance vertical to later,al'accretion may be in a,critical state ,of balance ) 

which will make' them vulnerableIt such influe$ces. ', which will make' them vulnerableIt such influe&es. 
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Although the risk. from cyclones'and storm surges, i,s much~.reduc'ed on ! , (' 
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Although the risk from cyclones 'and storm surges, ip much~.reduc'ed on ! 2 
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the northern reef, a certain degree of ,risk is stil~lpresent. I' j V' 

Cyclones may completely,remove sand cays. 1 
: ', t b 

I 
3. Sand cays are constantly undergoing modification in response.to minor, 

changes' in wind ,and waves. Construction should take,this, into accou+ 
,':, 

and lower terra&levels especially avoided:. 'l'he,higherterrace is' ,' I( ,( 

the most, stable, area of the cay. Unvegetated s&d cays may migrate 
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'severalhundred metres, / and provide'no permanent,base ,for'navigationT ,, ; 
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al or research platforms.' 'It,is'notable, that mcst;.cays 'over ,the la& ji I, 
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