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THE FRINGING REEF PARADOX: OPPORTUNITIES AND CONSTRAINTS

I.M. Dutton and C.L. Baldwin
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Great Barrier Reef Marine Park Authority

ABSTRACT

The fringing reefs of the Great Barrier Reef Region are amongst the
m o s t  b i o l o g i c a l l y  d i v e r s e  o f any of the reefs of the Great Barrier
Ree f  Reg ion . That  d ivers i ty  and other  at tr ibutes ,  part i cu lar ly  the
a c c e s s i b i l i t y  o f these reefs provides many opportunities for human
use, and yet , paradoxically, also imposes many constraints on use.
This  paper  d iscusses  the  attr ibutes  o f  f r inging  reefs ,  their  uses  and
how these i n t e r a c t  i n t e r m s  o f development  constra ints  and
opportunities. The  paper  conc ludes that with further vertical and
horizontal i n t e g r a t i o n  o f existing approaches
development  o f  f r inging  ree fs ,

to  p lanning  and  c-i
the opportunities they afford for a *

wide range of uses, could be optimised.

INTRODUCTION

"Among  many who visited a "Great Barrier Reef" island resort, the
Reef's image waned when they were confronted with the practical
difficulties of getting to see or learn something about the reef . . . . .
Unless they had the good fortune to choose Green or Heron Island they
found that the Reef could be up to 40 arduous miles by boat, if the
~5d~VZs~right. If--if-wasn'-t~t~~-~~d-  to 'be satisfied .with-a--glimpse
of a "fringing reef" near their resort from a glass boat."

(W. Franklin, in an address to the workshop on Tourism and the Great
Barrier Reef, Mackay, 1979)

Fringing reefs are seemingly among the more enigmatic natural features
o f the Great Barrier Reef Region. For example, some scientists have
n o t e d  ( e . g . Steers and Stoddart, 1977) that they are the simplest of.
the  three main reef types while others (e.g. Veron and Pichon, 1976).
have recorded their benthic fauna as being the most diverse anywhere
i n  t h e  R e g i o n . Similarly, fringing reefs may be highly attractive,
although in many cases (e.g. Cape Tribulation reefs) the prevalence of
turbid  condit ions  may restr ict reef viewing. Many other contrasts
could be drawn.

T h e  d i s t r i b u t i o n  o f f r ing ing  ree fs within the Region is much less
anomalous, w i t h  t w o  p r i n c i p a l  a r e a s
Hopley’ ( 1 9 8 2 )  - m a i n l a n d

of  d istr ibut ion  descr ibed  by
fringing reefs and island fringing reefs.

The  main land  f r ing ing reefs occur intermittently along the coast
between Cape Conway (near Proserpine) and the Daintree River. ‘North
o f the  Daintree , they are more continuous, although there are still
s igni f i cant areas of coastline (particularly near river mouths) where
no reefal  development has occurred. The island fringing reefs display
similar variation both geographica l ly  and  in t e r m s  o f loca l
development.

The fringing r e e f s  o f t h e  G r e a t  B a r r i e r  R e e f  R e g i o n  a r e  u s e d
extensively for a range of ‘activities.
associated with

The predominant uses are those
recreation and tourism. This  i s  re f lected  by  the

historical development of tourism infrastructure in the Region, where
the  access ib i l i ty  o f  f r inging  ree fs  made them ideal  focii  for  o f fshore
tourist development.



In recent, ,years,
services

particularly since the advent of high speed catamaran
to  the  outer  reefs , the range of reef oriented recreational

opportunities offered have been greatly increas,ed,  possibily ‘resulting ”
in a  d e c l i n e ,  ,in ‘the recreat ional ’ s igni f i caqce  o f  f r inging ,  ree fs  to:
t o u r i s t s .  A s  .later s e c t i o n s  o f this  paper p o i n t  ou,t, ,  h o w e v e r ,
f r inging  ree fs  remain  a  ‘very  important  set t ing  for  a.range of  uses .  A Jo
challenge ‘facing both ‘managers. and operators, is to ensure that. the
opportunities afforded by fringing reefs are maximised while e,nsuring :
that  tho,se uses  do  not  d iminish  the  qual i t ies  o f  the  resource’on  which II,
,they  are based.

ATTRIBUTES OF FRINGING REEFS .

Fringing reefs occupy, a particular )niche within ‘the b’r’oader spectrum
o f Great Barrier Reef resources. Their  wide  d istr ibut ion ,  h igh leve l ”

, of access ib i l i ty  ‘and d i v e r s e  b i o p h y s i c a l  a t t r i b u t e s  #combine t o
faci’litate  a  w i d e range of potentia.1  uses. However , unl ike  many o f

‘,’ the  mid-shel f  p lat form reefs , f r inging  ree fs  tend to  exhib i t ,marked ”
,’ .local v a r i a t i o n  i n  t e r m s of  their  in-s i tu  attr ibutes .

assessment of
T h u s  i,n a n y

.the  development’potential  o f  a  g iven  f r ing ing  ree f ,  or  ”
,. ,’ s e c t i o n  o f f r ing ing  ree f , so& assessment -should  be  made o f  the ,  ,”

relative significance of key attributes such a,s:

,g

c:’

$

“‘/
I;

‘, (a) Geological ,Structure - the variable ,evolution  of many .fringing
reefs as noted by Hopley (1982) may be an important factor’ in
terms of influencing:

i the  topography’of  the  reef  - e .g .  steep windward slope,
. the  composit ion  o f  the  reef  - e .g .  depth to  rock,  and
. the  geo log i ca l history  o f  the  ‘ ree f  - e,.‘g. in f luence  o f

sea- leve l  var iat ions . ,

(b) Geomorphological P r o c e s s e s  - many factors combine ‘to aff‘ect
the ongoing g r o w t h  o f fringing reefs . Important, ” ’
geomorphological processes include:

. eros ion  - e .g . stability of the reef structures, 8’

. sedimentat ion  - e .g . infill/burial  o f  surface  features , ;I
and I(

. zonation - e.g., var iat ions  in  processes  in  d i f ferent  are’as “.
o f  a  f r inging  ree f . ‘, ’ ,’

.(c) M e t e o r o l o g i c a l  - c l imatic condi t ions and processes  are  ‘, ;,;
fundamental influences i n  t h e  d e v e l o p m e n t ,  maint,enance and”:

attract iveness  o f  f r inging  reefs . Important, element,s  include: :
”

. t e m p e r a t u r e  - e . g . the limiting effects of low ’
temperatures on some coral species,

,./‘I
,’ . r a i n f a l l  b - e . g . e f f e c t s  o n r e e f  ,flat( b i o t a  ‘of  i ’ n t e n s e

downfal ls  (and subsequent  lowered sal inity) ,  and ” ’
. cyc lones  - e . g . p o t e n t i a l  f o r  di,sturbancel/past  inf1uenc.e  .’ II

i
,:.(dL ,Oceanographic  - oceanographic

fundamental’, inmf  luence
p r o c e s s e s  a.re I ‘ a n o t h e r , ’

on fringing reef, d e v e l o p m e n t ,
maintenance and use. Important elements include: z !./,' ,'

speed and direction,currents  - e . g . :. ,” ,I
. t ides  - e .g . height and variqbility,  grid ” ) ,’

w a v e s  - e . g . , height,, period and vari.abi’li’ty relative to ”
l

aspect /exposure . I ’ I<,’
‘,, I,’>I i

I ,‘, .,
I ‘8 ’ , ,’

‘1 8’ j ,I
‘I, ,, ,
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(e) B i o l o g i c a l  - the ecological patterns and processes prevalent ‘2
o n f r i n g i n g  r e e f s  a r e  o f t e n  q u i t e  d i s t i n c t from those
associated with other reef types. This  in  turn af fects  the ir
development, functioning and relative attractiveness. Major i
elements to be considered include:

. biological community - e.g. algal/coral cover,

. product iv i ty  - e .g . growth rate and seasonality, and
. dynamics - e.g. variability in recruitment.

(f) R e s i l i e n c e  - t h e  a b i l i t y  o f  a n ecosystem to recover from
impact  or perturbation is a complex question, but one which
m a y  b e  v i t a l to management o f  an  act iv i ty  in  a  part i cu lar
set t ing . Various studies  have shown fr inging reefs  to  be
res i l ient to the extent that their communities are capable of
adjustment t o  h i g h l y variable environmental conditions. In
considering the resilience of any fringing reef community, the
major  quest ion  faced  by  management  is  whether  a  proposed
act iv i ty will affect the ability of the community to recover.
Account should also be taken of the time scale(s) for
recovery.

(g) A c c e s s i b i l i t y  - A c c e s s i b i l i t y  i s regarded as an important
distinguishing feature of fringing reefs. Pigram (1984) notes,
however , that recreational access implies much more than mere
mobility or  a  tour ist ’ s  technical  capac i ty  to  reach a  des ired
site . I t  i s  re lated  to  that  space  which the  potent ia l  v is i tor
p e r c e i v e s  a s  a v a i l a b l e  o r attract ive  for  recreat ional  use .
Factors influencing visitor perception include:- - .- --~--..
. comfort/safety
. attitudes/past experiences, ih
. information levels/awareness, and,
. soc ia l / legal  convent ions .

Other important factors for both recreational and other uses
include:

i

. the  set t ing  o f  the  f r inging  ree f  ( see  (i) below),

. proximity to centres of demand, and

. ease/convenience and cost of access.

(h) Management - the management regime for fringing reefs in the
Great Barrier Reef Marine Park is complex,
f r ing ing  ree fs

Nearly all of the
are included in the Great Barrier Reef Marine

Park. These reefs lie within both Commonwealth and State
Government jurisdiction. The predominant management technique
currently applied by both Commonwealth and State agencies (or
under  deve lopment )  i s  zoning .
sca le  p lanning  approach ,

This involves a “strategic”
supplemented as necessary by other

development controls (e.g. permitting of activities)

(i) Hinter land - t h e  n a t u r e  o f
r e e f s ,  o r

land  use  ad jacent  to  f r ing ing
uses in catchments which may affect fringing reefs

may be  important influences on the development, maintenance
and use of those reefs.
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‘ S o m e  i m p o r t a n t  c o n s i d e r a t i o n s  inc,lude:,  ” (’

pathw,ays’  f o r  inf,luence, e  &.
f

the physio-chemical p o i n t / n o n -  ,~
po2nt  s o u r c e  r u n  o f f ; ,.
t h e  l a n d  u s e setting of the’ fringing reef, ‘e.g’;  whether the ” ’
f r i n g i n g  r e e f  .is a  barrifer t o  a, m a i n l a n d / i s l a n d  s i t e ,  o r  )’
w h e t h e r  e . g . ,  , a co’astal l a n d  ‘ u s e  a f f e c t s  t h e rel,ative  ” .’
a t tract iveness  o f  the  ‘,reef,,  and
t h e  l e v e l o f  demand for  f r ing ing  * reef -ba ’sed o.r,  or i ’ ented,  ,’
act iv i t ies  f rom adjacent  areas  (e .g .  tourist  resort ) . It

Competition between uses - f r ing ing  ree fs  are  characterised,  b y  ,a”,
a’ r a n g e  o f resour,ces  a n d  t h u s ,  a r e  a t t r a c t i v e  ‘ f o r  a  :r’ange  o f
uses. The a b i l i t y  o f p o t e n t i a l  u s e s  t o  c o e x i s t  a n d / o r  ,I,,
separate ly explo i t particular resources depends ‘, on’ ”
considerations such as: ,

,’

. the ‘resource requirements  o f ,  the  -use 2 e .g temporal’ ‘.
aspects  espe’cially,

*

l e v e l  o f  ‘,’
‘.,

l the “ s u s t a i n a b i l i t y ”  o f the use’ - e.g.
extract ion /consumption ,  and II ‘/

. ,the intr ins ic requirements  o f  a use  - e .g . ab i l i ty  to
tolerate other uses. ‘: ,

'.,
'USES OF FRINGING REEFS

.:
'1 ,. The ten attributes discussed above are in.dicative of the, complexity of

factors which must be considered in any assessment of the suitability
‘@ o f  f r i n g i n g  r e e f s  f o r  a  r a n g e  of,uses. That same complexity also

s e r v e s to  explain  the  wide  d ivers i ty  o f  uses  of  f r inging  ree fs . Data’
*
d

on demand f o r  m o s t  u s e s  i s  limited., However , th,e fol&owing  a r e
, regarde’d as major historical or present uses of fringing reefs in the
,Great  Barrier Reef Region:

I,

f i sh ing , both  recreat ional  and commerc ia l ,  i s  widespr,ead
o n  f r i n g i n g  r e e f s in the GBR region, part i cular ly  those
that  are highly a c c e s s i b l e from major mainland island
centres  (e .g .  Geof frey  Bay,  Magnet ic  Is land) . ,’

coral , shel l and aquar ium f i sh  co l lec t ing  o,ccurs  ona
range of’ fringing’ reefs,. ,although  data on historic/present
l e v e l s  i s  l i m i t e d . ,’ ,’
m a r i c u l t u r e  - i n recent year’s increasing”attent’ion  has
b e e n  p a i d  t o ,  t h e  p o t e n t i a l for  maricul ture  in  some
fringing reef locat ions . T h e  p r i n c i p a l  s p e c i e s  of3
i n t e r e s t  a t present  are  three  spec ies  o f  g iant ,c lams
(Tridacna’ gigas, T. derasa and ,Hippopus  hippopus). ’-

mining and the  recovery  o f  minerals ,  which is  p*rohibited
within the Marine Park,
developments involving

al though h is tor i ca l ly ,  :a ran,ge  o f
remova,l  o f reefa’l materials for

construction purposes has occurred.

dredg ing  in  the immediate a r e a  o f fringing ,reef,s  i s
l i m i t e d  i n extent ,  ‘,#and now
P e r m i s s i o n  i s

subject to’ , permission.
now also requi re,d to dump dredge spoil,

a l t h o u g h  i t  i s ,claimed  thpt  h istor ica l ly ;  spo i l  dumping
may have  adverse ly  a f fec ted some f r ing ing  re,efs  ;,(e.,g.
Smith,1978).  ” ,;‘, ,!’  (.’

” ,:
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recreation and tourism use of fringing reefs in the Region
i s extensive and includes both active and passive uses.
T h e r e  i s considerable variation in  the  extent  to  tihich
tourism operations make use of fringing reefs. Some reefs
form an important component of the recreational attraction
of  part icular  tour ist  operat ions  (e .g .  F i tzroy  Is land) , *
whi le  other  reefs  provide  an inc idental  sett ing  to  tour ist
act iv i t ies (e.g. Dunk Is land) . The increased
a c c e s s i b i l i t y  o f o f fshore  p lat form and barr ier  reefs  in
recent years may a lso  have led to a decrease in
recreational attractiveness a n d  h e n c e  u s a g e  o f  s o m e
fringing reefs , although inadequate data exists to assess
the extent of that change.’

conservat ion  o f fringing reefs in the Region in terms of
habitat protection/preservation is now provided for in the
c o n t e x t  o f the  zon ing plans for the Great Barrier Reef
Marine Park and through complementay  State Marine Park
zoning plans.

use of f r ing ing  ree fs for
extensive, although,

educat ional  purposes  is
like tourism and fishing, data on use

character ist ics and levels  i s  l imited . Educational uses
include occasional and regular excursions to  se lected
reefs (principally near major mainland centres) and in the
c a s e  o f Orpheus Island, permanent facilities have been
establ ished for  educat ional / research act iv i t ies .

---research use--o-f--f-r-i-ng-ing-  --- ree.f s tends
variable. T h i s  i s h igh l ighted  by

to be _ -hi.ghl.y  _ -
the lack of data on

fringing reefs in the Great Barrier Reef Region generally.
I n recent  years , research e f f o r t  o n some island and
mainland fringing r e e f s  ( e . g .  C a p e  T r i b u l a t i o n )  h a s
increased in response to perceived threats from hinterland
act iv i t ies .

waste d i s p o s a l  i s  a  m i n o r
reefs which

activity impacting fringing
may be  loca l ly  important , and consists

predominant ly  o f out fa l l r e l e a s e s  o f sewage and
plant/process wastes, a n d  o f
kitchen

dumping of wastes such as
scraps. These act iv i t ies are s u b j e c t  t o

permiss ion  under  the  Great  Barr ier  Reef  Marine  Park
Regulations.

u s e  o f f r ing ing  ree fs
includes

for anchorages is extensive, and
random anchoring,

channels
set moorings and limited boat

and harbour works. These act iv i t ies o f ten
prevail where fringing reefs are an attractive setting for
cruising act iv i t ies (e .g  Butter f ly  Bay)  or  to  fac i l i tate
access to island/mainland locations.

“aesthet ic” uses o f fringing reefs include
protect ion /reservat ion  o f  areas forI-nL  ^-- amenity purposes.
LUCY are --.--?.m

LaLely o v e r t , - 7 th*..c.harLll"uLjlr  c a r e  i s of ten taken i n
s i t ing f a c i l i t i e s  t o  ‘ t a k e  a c c o u n t  o f  t h e  v a l u e  o f
protecting/enhancing the visual amenity of a fringing reef
set t ing  (e.g;  Hayman  Is land resort  development) .
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Tablk  1: Assessment of Fringihg
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*  See explanatory,text
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1 1. , ’ SELECTiol:ATTd,BuT$’ i’ : ,,/’ ,I:

POTENTIAL  USE

Fishing

Collecting

yariculture

‘Mining

Dredging

Recreation/
Tourism

‘Conservation

: Education

Research

Waste Disposal

Anchorage

Amenity

Partial ’ r\  “’
,’

Interaction _,__ 1 .LL

I

, ‘ I
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SUITABILITY OF FRINGING REEFS a
1,

As indicated above, the  sui tabi l i ty  o f  f r inging  ree fs  for  part i cular
uses i s  h i g h l y  v a r i a b l e . There are many factors which need to be
taken into account in assessing suitability. One method of,assessing
s u i t a b i l i t y  i s to define how resource attributes may affect a use in
terms of  whether those attributes represent  a constraint or an
opportunity.

Table  1  out l ines  a  broadly-based  matr ix  approach where  some key
attr ibutes and uses  discussed previously  are  assessed in  terms of
whether the interaction represents a constraint, or an opportunity, or
a combinat ion  o f both. The table reveals the varying extent of
influence of -  var ious  attr ibutes  on di f ferent  uses . The table is too
b r o a d  i n s c o p e  t o  b e  a p p l i e d  t o  s p e c i f i c  d e v e l o p m e n t s  o r  r e e f
sett ings , however, i t  s e r v e s  a s a  broad  guide to  the  types  o f
considerations which must be taken into account in planning for use of
fringing reefs . The t a b l e  a l s o indicates that, in many cases, an
attr ibute represent both a constraint and an opportunity, This
apparent pzF:dox  is largely explained by the variable requirements of
different uses and by the simplistic design of the matrix. The matrix
t h u s  h a s  o n l y limited practical application to development planning
f o r  f r i n g i n g  r e e f s  a s i t  does  not  ident i fy  spec i f i c  aspects  o f  an
attribute which may influence the interaction, nor does it specify the
relative strength/influence of any interaction. 3
The matrix therefore underlines the  need to  apply  appropr iate
deve lopment  p lanning  techniques  to  c lear ly  e l i c i t  the  type  and
strength of interaction&

Despite the above l imitat ions , t h e  m a t r i x  i s a  useful  basis  for
comparison o f use/resource interactions and provides a framework for
more in-depth a n a l y s i s  b y identifying key interactions and
uncertainties. Kenchington and Hudson (1984)  out l ine  a  range  o f
further analytical techniques appropriate in this context.

RECREATION/TOURISM EXAMPLE

A n i l lustrat ion of  how the  matr ix  can be  appl ied  to  assessment  o f
recreation/tourism uses o f  f r i n g i n g reefs  is  set  out below. It i s
clear from this illustration how the ten factors which are constraints
can also be opportunities.

1. As indicated  by  Hopley  and  Parta in  ( th is  vo lume) ,  there  i s  a
divers i ty  o f  geo log ic  s tructure  in  f r inging  ree fs . This can provide a
variety of recreation opportunities. A wide exposed reef flat may be
appropriate  for reef walking and shell collecting (such as on Middle
Island reef near Bowen). However, the opportunity provided by that
t y p e  o f structure c o u l d  b e  a  c o n s t r a i n t  t o  a  s e m i - s u b m e r s i b l e
operation. A reef  with  a  steep drop-o f f  such as  in  the  Palm Is land
group would provide  a better opportunity for a semi-sub operation,
providing excellent views of coral.

2. Certain geomorphological processes can provide  constraints  to
iong-term deveiopment ii E4  fTiilgifi9 reef
i s  p r o n e

or  use  o f  a  f r inging  ree f .
to erosion or sedimentation,

for  a  tour ist  operat ion .
it may not be a reliable venue

3. A  good example
revea led  in

of the paradox of opportunity and constraint is
meteorological conditions. The relative safety and

shel ter  provided
l o c a t e d  i n  a r e a s

by  many f r ing ing  ree fs ,  a lso  means  that  they  are
that are prone to cyclones and a rainy season that

can limit the viability of a commercial operation.

li
il

ri
i

.,
*
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4. Oceanographic, processes such as tides,’ demonstrate the va,riati’on/
i?de

opportunity avai lable ,  for  d i f ferent  act iv i t ies ,  depending  on  the’
,’ ,I$ ” during

‘On ‘, the same reef, one may enjoy snorkelling and water skiing”
.’

‘1 i s
“one. part, of. the days,’

I,,,;
3 I and

low t i d e .
b u t  <reef  walki,ng during’,another,  w h e n  i t

However’,
‘seasonally,,

the  constraint  is  that  because , t ides  ,vary.daily::
one cannot. coupt

‘certain activities at the’same jtime
on consistently ,being.  able .to do,

every day. . ,,’ ‘,I ,,’,a,  ** , I n  t h i s  ‘ r e s p e c t , most  successful  tour.ist  operat ions  h&e  f’ound that
o f  a c t i v i t i e s  a n d  t o  b e  f l e x i b l e  i n

‘I
‘, they  need t o  of’fer, a  .variety

schedul ing  act iv i t ies ., ,S” ’ and,
From a design point of view, floating pontoons

sti’nger nets may be mo,re  successful than more rigidly engineered
4, .structures. ’
‘, ” 5.

I
Bio log ica l  processes  such

seasonal i ty  o f
as the type of algal/cora,l.  ‘cover and’ :*

growth can
t o u r i s t s ,  h a v e

have a major impact on recrea,tional  use.’ I,
,Most a  greater  apprec iat ion  for  cora l  than for  a lgae .  ,’

,If a  m a s s i v e  a l g a l  b l o o m  i s  ,anticipated  a t ’ a  c e r t a i n  t i m e  e a c h  y e a r ,  ‘,.
this may be a constraint. On the other hand,,.as  Colfelt.,(this  “volume)

m e n t i o n e d , through educat ing  ,the publ i c  to  appreciate’algae  or’that,c

: “dead” reef flat, , th is  could  be  turned into  an ,  opportuni fy .  .!I 3‘, . :

,” ,, ,* 6. ,,The re lat ive  res i l ience  (or  ab i l i ty  to  recover )  o f  f r inging  ree fs
‘ t o  v a r i a b l e environmental conditions’ means,’ in many way’s’.

that  they  can o f fer  a’,’
‘ consistent opportuni,ty At  reasonable,levels,  f r ing ing

2; ree f  corals  can cope  occassionally  wiIth,lowered  sal’inity  whi’ch fol lows 1’  :
,: ’ rainf,all and  the run-of f  f rom coastal  streams.  1 S imi lar ly  they.can

(, c l ear reasonable  slevels of  s i l t  which ’sett les  from coastal  ‘ run-of f . !
I ,Q ‘, But  when f r ing ing

provide  a
reefs become covered with a blanket of silt, they

surface more suitable for @lants  than hard corals (<Hopley,

$’ I,
1985). I n  t h i s respect  they
chronic

are  more  suscept ib le  to  long-term or  II’,,
“damage”

t h e y  have’
from siltation o,r  pollution. One could suggest, that ‘II,

adapted to cope with natural variation impacts
man-made impac’t.

ratherthan I j’,,,’
kl’, ,’

7 ’ . ,An inherent character ist ic  o f
accessibi l i ty t o  t h e coast

f r ing ing  ree fs  i s  the ir  general
and consequently, in  many ’  cases  the ir  “’ ’I ,, ‘,

8’  ’ proximity’ t o  ‘ c e n t r e s  o f recreat,ion demand.., The ease and cost lof I/
,I I, dccess,”

deter’mine
p e r c e p t i o n  o f  s a f e t y  a n d  o t h e r  u s e r ‘requi.reme’rit:s will ‘,

0’ t h e  d e g r e e  o f  u s e . With a trend in tourism of ‘expanding 1’ :
8’ into, many places previously considered”wilderness, accessibility’may

,‘,’ !:, become less meani’ng’ful., ,The  resort  lodge  recent ly  constructed  at’ the  “(
; , , top  .of  Cape  York,,means  that  prev ious ly  inaccess ib le  f r ing ing ’ ,  ree’fse’are’ ’ :’

‘( < ‘n’ow more accessi‘ble.
Tribulati,on  : took  account

The zon ing  o f f r i n g i n g ’  r e e f s  0ff”‘Cape  1
1, : ,, o f  ,“the  fact  that  i t  was  ‘ the  only  s i ’ zeable . ,) ,’ mainland f r inging  ree f  in  the  Cairns  Sect ion  that  was  inacces,sible  at ’ . .  I/

1:’ t h e .  t i m e , .
<

8. ’
,I ‘, ,I,’ ‘,

0,  ,I‘,
,’ (,’ Rkef

To an average user,
Reg ion  i s

the  system of  managemknt  of the  ,breqt’Barrier  II,,‘N’~
incredibly complex, involving a ‘number of different 1’.

, I,, ‘agenci,es,  a n d poss ib ly  a  number  o f  d i f ferent  zonings.  “The  complex i ty  ”
‘/ of management and,necessary  restri’ctions  may ‘be viewed as a constraint ‘,

,“, by totiristk  and recreational users.
“I “ p r o v i d e s ,  h o w e v e r ,

T h e  o p p o r t u n i t i e s  that~  inana&ment
for interpre’tatidn, education a n d  b e t t e r.I!I 8, ” : ,coaservation,of  the resource,must outweigh the’ constraints. Mana$ement ,’

,,j!f 1 mu,,st  b e  a p p r o p r i a t e  t o  t h e  reefs’,and’  t h e i r  <use a n d  t o  ,thei.rusers.I’  ,,, ‘:\,I,‘8
I I I

,, ),,‘A ,’ ::, 9 .’ The, hi’nterland  offers physical support,, to use of fringing ‘reefsby  I’,::,
1’1N  I/,’ the ,  development  o f tourist  infrastructure .
, I,,

I t  a l s o  p l a c e s  ,et,ress  o n  ,;
,, ,I, the  ,fringing reef ,  environment , ‘ in  d i f ferent  w,ays,  f rom potent ia l  was’te ,;I,

‘, ,>(‘,, ,.,disposal  t o  i n c r e a s e d  v i s i t o r  impa&.  1. : ”‘, ‘, : :.,’ /8,
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10. Depending on the size of the fringing reef most tourist uses can
coexist with other uses with little problem. Conflicting.uses  such as

+*
seaplane landings near areas used for snorkelling, can be resolved by
proper management. Mariculture is an example of virtually exclusive i'
use of a part of a fringing reef. This would not necessarily have to 5,
conflict with tourism however, as an opportunity could be provided for
education/interpretation on some mariculture operations.

It can thus be seen how factors affecting the suitability of fringing
reefs for tourism can be paradoxical.

RESOURCE OPTIMISATION

Other papers at this workshop will discuss resource-use interactions ;
in more detail, and techniques for optimising those interactions.
Many such techniques exist, at all planning levels. Appropriate to
this discussion are those techniques which seek to maximise
opportunities and minimise constraints.

Table 2 below sets out three categories of techniques within three
planning levels as examples of methods for achieving optimal use while
minimising potential disbenefits. Such techniques may be applied by
government or industry or, ideally, both (according to factors such as
location, nature of use, ability to control and motivation for
involvement).

Table 2: EXAMPLES OF TECHNIQUES FOR OPTIMISING USE OF FRINGING REEFS

TECHNIQUE
-E!LANN ING--- __. _ _.~ -Di_rect Indirect ._Site-_---.

LEVEL Regulation Regulation Management

Strategic (Regional) Zone Use Inform Users Restrict
Activities '3

Developmental Management Plan Alter Setting Restrict Use
(Industry/Area) Density

Site (Local) Control of
facilities

Signage Focus Use

Effective implementation of the techniques set out in Table 2 requires
a consistency of approach betwen planning levels and the type of
technique within each level.
important,

Horizontal integration is particularly
as there is considerable interdependence between activities

and fringing reef settings and hence,
provided to users.

the types of opportunities
Pitts (1985) has discussed this interdepend;enEeRA;

terms of the recreational opportunity spectrum (ROS) concept.
concept is based on the premise that .there is a continuum of
opportunity states ranging from what Pitts terms 'modern' to
"primitive" setting. depicts the continuum,
appropriate reef examnleq.

Figure 1 using
=--L_
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While t h e  R O S  c o n c e p t  i , s  n o t  o v e r t l y  u s e d in  p lanning  for  the
consergation and development  o f ,the  resources in the Great Barrier
Ree f  Reg ion a.t  p r e s e n t , i t s ,rationale’ and f ramework.‘appears  to be
h;ighly  approprliate,,  t o  : optimisilng  r e c r e a t i o n  a n d  t o u r i s t  “ u s e  o f
f r i n g i n g  r e e f s . ,
in  outdoor

The ROS concept isbased  on ‘the premise,:that#,  quality
recreation is best assured through provision of a diverse

s e t  o f opportunities. Clark and Stankey  “(1979) note that to achieve
thi.s, the spectrum offers a framework within which to explicitly vary
situational attr ibutes  (access ,  densi ty , etc)’ to  produce  di f ferent
settings.. From these .  sett ings , recreat ionists  part ic ipat ing  in
di f ferent kinds and s t y l e s  o f act iv i t ies der ive  d i f ferent
sat is fact ions and, ult imately ,  benef i ts . The technique thus accepts
and systematica l ly  provides f o r  d i v e r s i t y , thereby ‘mirroring. the
character ist i cs  o f  f r inging  reefs ,  as  d iscussed previously .

Table 2  a l s o illustrates that vertical integration between planning
l e v e l s  i s a lso  des irable if the opportunities afforded by fringing
reefs are to be real ised. Achievement of this inte ’grat ion  i s
compl icated  by factors such  as the  d iv is ion  o f  jur isdict ion ,  the ’
nature of the use(s) and the motivation/requirements of developers and,,
users. It is, however, l ikely  that  as  the  strategic  framework for ,
p l a n n i n g  o f  t h e  r e s o u r c e s  o f  t h e  G r e a t  B a r r i e r  R e e f  R e g i o n  i s ’
completed ,through  development and implementation of various zoning
plans, then both managers and developers/operators will .be able to
“fine tune” other planning levels.

CONCLUSION ‘,
Fringing reefs are among the most diverse of the resources of .the
Great  Barr ier Reef R e g i o n .  I n seeking to maximise the potential
b e n e f i t s  o f  t h e  u s e s  o f  a n y  p a r t i c u l a r  f r i n g i n g  r e e f , care ful
assessment needs to be made of the attributes which contribute to,the
overal l  use  potent ia l  o f  that  ree f .

Current planning and management methods recognise this need,‘in  part,
by taking account of relevant attributes in the preparation of zoning
plan, in the formulation and review of development proposals and in
the operat ion  o f existing ventures. It is suggested, however, that
w i t h  f u r t h e r  a t t e n t i o n  t o  v e r t i c a l and ‘horizontal’ inte.gration of
planning and development, the opportunities afforded by fringing reefs
could be further optimised.
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Setting

‘ P R I M I T I V E ’ 1

Overnighti@  on a
i

Overnighting  with 20 others
cruising yacht anchored on a mother-ihip moored in
alone in an isolated
lagoon

I a lagoon and iserviced  daily
by a seaplane: from the
m a i n l a n d  i

t

I

Description

Opportunities for self reliant Opportunities for recreation  in
recreation in a natural the company of others but in an
environment away from the environment that is still largely
sights and  sounds of people isolated from.the  sights and
and direct management sounds of people and obvious
control.  A high degree of human intervention. Basic facilities
challenge and risk. are provided and some on-site

management controls are
necessary.

‘ M O D E R N ’  ’

Overnighting with 400 others on
a floating hotel and casino

, permanently moored in a
lagoon and rising six storeys
above the water I _.  --

FIGURE 1: THE  CONCEPT 0~ THE RECREATION  OPPORTUNITY  SPECTRUM

.Opportunities  for orgatiiied
recreation in a ‘resort’

~.

environment. Although the
natural backdrop remains, use
levels are high, sophisticated
facilities are provided and-obvious
on-site regulation of use is
necessary.

Source:.Pitts (19p5)
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