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PART 1: INTRODUCTION

CHAPTER 1: RATIONALE AND CONCEPTUAL FRAMEWORK

1.1 AIMS .

This study seeks to fulfill twe purposes.
{1). Specifically it investigates the consequences of commercial
fishing on possiblea predators of the Crown of Thorns starfish,
A.planci. )
(2). More broadly it seeks to establish the framework for a
database of fisheries related information on the Great Barrier
Reef. .
The rationale and conceptual framework needed to impliment these
two aims are outlined in the fellowing sections.

1.2 RATIONALE AND FRAMEWORK FOR THE STUDY OF THE CONSERBUENCES OF
FISHING PRESSURE ON POSSIBLE OUTBREAKS OF ACANTHASTER.

1.2{(i) RATIDONALE

Over the last 25 vyears a number of hypotheses have been
formulated to account for the occurrence of ‘outbreaks ° of large
feeding aggregations of the coral feeding asteroid Acanthaster
planci. which causes extensive damage to coral reefs (Endean &
Stablum, 19735 Birkeland, 19823 Moran, 1986). -

Of all the hypctheses that focus on man-induced causes of
A.planci, the predator removal hypothesis produced by Endean
{196%) has recieved the most attention in the scientific
literature (Moran, 198&).

This hypothesis emphasizes that outbreaks are unigue events which

arise because man has removed the predators of the starfish.
Initially the major predator controlling starfish numbers on the
reef was thought to be the giant triton Charonia tritonis
{Endean, 1949).

In more recent vyears Endean (1977, 1982) has extended the
hypothesis to include the effects of fish predators such as the
Groper Pomicrops lanceolatus. This extended version of the
hypothesis stressed that Charonia tritonis was a major predator
of large juvenile and small adult starfish whereas Pomicrops
lanceolatus preyed on juvenile A.planci (Moran 1986).

Encdean (1982) further claimed that the collection of triton
shells and overfishing on some reefs may have been responsible
for recent outbreaks on the Great Barrier Reef. The Maori Wrasse,
Cheilinus wundulatus has also been implicated as a potential
predator of juvenile starfish (Endean, 1982).

A number of other species which have been observed to feed
on A.planci in the Red Sea (e.g. Balistoides viridescens,
Pseudobalistes flavimarginatus, and Arothron hispidus), (Ormond &
Campbell, 1974) were not included in the hypothesis as it was
doubted whether they were important predators on the Great
Barrier Reef.

More recently indirect evidence from a preliminary gut
analysis study found fragments of A.planci with an estimated



diameter of 400mm in the guts of the commercially important
Spangled Emperor, Lethrinus nebulasus (Birdsey unpub report to
GBRMPA). However it is not clear whether the starfish were alive
or dead when eaten. Indeed Glynn {(1984b) found that a wvariety of
different animals including polychaetes, crustaceans, and fish
fed on starfish which were either mutilated or dead.
Alternatively it could be evidence of sublethal mortality (Zann
et al., in press) with the removal or mutilation of an arm.
Regardless, the species warrants investigation as do a number aé—a
-Rumber of’Gthef‘cnmmercially important sedentary reef species.

Based on the above rationale this study was undertaken

to examine any possible relationship between fishing pressure on
reefs of the Great Barrier Reef and recorded outbreaks of
A.planci. The commercial catch records. for 5 species of commonly
caught reef fish are considered for the last 24 years and any
relationship to outbreaks of Crown-of-Thorns examined. This
includes yearly and regional differences in official landings of
both individual species and a combined total estimate. Available
spearfishing and Charter boat records have also been examined for
any significant differences in catch rates both regionally and
temporally. Recreational fishing is considered only superficially
in examining & total annual production of fish for all methods
per region in Chapter 12.

1.3 CRITERIA FOR DATABASE ESTABL ISHMENT
1.3¢(i) MANABEMENT RERUIREMENTS
A comprehensive database is essential for successful

fisheries management {(Crutchfield, 1986). This should incorporate
accurate and up to date records indicating catch by species,

—  areas caaght and lTanded, and some measure of fishing effort. AlSo

records of licensed fishing vessels and their general fishing
characteristics is imperative.

Furthermore managements ability to assess the database will
affect the quality and timeliness of research commissioned and
the success of resultant policy (Beurteaux, 1987).

1.34ii) ESTABLISHING A DATABASE

In compiling such a database as would be of use to management
decisions in Bueensland one has to first identify the sources of
information and secondly assess there accuracy.

In the case of Sueensland this is notoriously difficult and

an understanding of the history of QRueensland fisheries is
essential. This is outlined in section 2.4.
The lack of comprehensive re=cords from any one data source has
resulted in the compilation of a number of information sources
which differ widely in their accuracy and comprehensiveness and
so in turn must be interpreted differently and with caution.



1.4 CONCEPTUAL AND DATABASE FRAMEWORK.

{i) ORIGINAL CONCEFRTUAL FRAMEWDORK

Due to the lack of any consistent and accurate catch records
for Queenland this study was originally envisaged as drawing on a
numbsr of scurces of information, and then attempting to colilate
them intp a =chesive, and meaningful database.

Two differing perspectives were envisaged to best evaluate
any relatiopnships between Crown of Thorns outbreaks and fishing
activitizs on th= G.B.R.

Firstly 2 long term regional perp=ctivae provides tiie major
focus on regional and  tesmporal differences of Hieensliand fish

producticon. It identifi=zs gesneral ~2ndzs and examines now they
may relate to putbreaks of Crown of Thorns. This perspective is
more fully puklinzd in the following section.

Sorrndly 2 detailed rigplosical perspective focuses on the

r=latinnship between A.planci arnd d=mersal reef fisn at a reefal
l=2vel., A detailed study of two specific localities, dSoult reef in

ih & -

*the Capricorn Punker group and Cairns area reefs is made.

However dJup to the unavailsability of data at the completion
of this stuvdy *ke coriginal conzegtual  framework inad  to be
abandoned.  £5 it stands the original conceptual framework is
stiil sovnd. In the s=vent the=sz cther data sources become
availahla it is ra=commendsd this framework be utilised. These
projest=, their estimated timz of completion and relevance to

=r 1Z

manacament are deteilezd in Chapter

{1i) A LONG TERM REGICMAL PERSPECTIVE
Catch records 3nd production figures for  the commnercial

Siebery Wil Se Used g assess  the foiligwing as  they mightc
pertzir to A.planci ocutbreaks,
{a). uasnsland total! produecticn
thy. The= ralztive importance of ipndividual species in GBueensland.
(). Recional contrasts of fisheries productions, catch
zomposition, fishing technigus=s, and industiry differences.
Commercial annu=l production figures for individual species
by landirg reqginn ars  ta3ken from Queensland Fish Board (Q.F.B.)
annaiel reperis from 1957 o 1988, No recordz are avaiiabie after
this dat= +though a3 numbesr of sources wore investigated (B.F.M.A,
zrnd fizsh procezcorg).



CHAPTER 2. AN OVERVIEW OF QUEENSLAMD FISHERIES.

2.1 INTRODUCTION

Contrary to popular belief Bueensland coastal waters are not
as rich in quantity of fish as gensrally beliaved although the
diversity of fiszsh speciss cannot be disputed. The Gueensland
fishery is characterised by a wvaripty of +fishing methods and
products which arz influsnced by the length of coastline and the
largely tropical element (Williams, 1980).

The commerciazl fishing industry in Buesensland is one of the
largest in  Australia coming s=2cond in value only to Western
Australia.The extent of the the fish caught by amateur fishermen
in Austzlia has not been determined but in 1976-77 an estimated
27% of fresh % frozzan food was caught by leisure fishermen.

However uncfficial sources within the industry swuggest the

total valus of preduction may be as much 22 2-3 times the
cfficigl figure. It is esstimated that greater than 504 o+ the
catcth is trad=ed on the black market.
There sre a large numbar of amateur fishermen who because of the
guantities involved sell all or at least part of their catch.This
group could b2 described as professional  amateurs and their
activities carn imping= heavily on cperations of the commercial
fishermen.

Managemant pelicies are needed to overcome resource
depletiecn, to censerve the income of commercial fishermen and to
roeplve conflicts bstween recreaticonal and commercial fishing.

The mest  important edikle fish caught arcund Gueensland are
mullst mackers=l, br=2am, whiting and giant perch {(barramundi).
In general it gppears that the +treditional fisheries are nearly
fully euploited,

Sesfried (1983) noted the fellowing characteristics about
the RQueencslend fishery.Dver the 5 year period 19746 to 1961.
1/Fin fish production has remained reascnably static and in some
cases hss declined (Empercr, Snapper, Threadfin salmon, Whiting,
znd Flathead).

2/Barramundi producticn peaked in 77-78 78-7%2 but has since
declined by about S0%

I/Tuna fishing is at present almost ncnexistent.

4/0verall fish production has declined since a peak in 74-75.

2.2 METHODS OF REEF FISHING
Reef fish are taken by fishermen engaged in a number of

fizheries(e.g. prawn, and mackerel) and in most cases reef fish
provide only & supplement to other fishing methods.
Mo=t vessels are ccpable of being used for reef fishing and the
majerity of these carry line ficshing licenses. Approximately 138
master fishermen claimed reef fiching was their primary income
whilst somes 300 lice=nses are held in Rusensland (Williams, i1980).

Cptimum locations sought by commercial fishermen are areas
Clear of and generally about one half mile from the reef rim
drop-offs in depths of between 4 and 14 fathoms adjacent to
submerged r=ef, bommiss and r=ef outcrops.
The fish are taken by handlines which are rigged and baited



according to the cenditions and fishermens preferences. The
quantity caught is largely determined by an - individual
fishermen’s experience and skill.

The bulk of commercial reef catch is held on ice and
unlpadsed as fresh fish.

2.3 REGIONAL DIFFERENCES IN LINE FISHINS OPERATIONS.

Reef fishing by handline is carried out along the entire
2ast coast though few fishermen work ncrth of Cape Flattervy.
Little deta exists regarding nusber of people in the industry.
Williams (1980) Ffound 155 professional fishermen were registered
as primary reef fizhermen in 1979 ( or 5.9 % of total number of
professiconal fishermen in Queensland) and 112 in 1930 (4.9 %).

The majority of fishermen were found to work in cne *fishing
area’ only although 25% cpersated in  two. Many were reported as
considering reef fishing secondary or tertiaryform of fishing.
The percantage of parttime fishermen was estimatsd at 12 %.

2.4 HISTORY ANMD STRUCTURE OF FISH MARKETING IN SUEENSLAND.

provides a ge=neral cutline of the background

This section
along which +the Duesnsland fishing indusiry has developed over
the last 72 vsars and gives an understanding of the problems
associsted with consistent data records.

i}, Queenszland Fish Bpoard.

Until 1982 marketing of fish was controlled by the fish
supply managemant Act 1972 which estzblished the Gueensland Fisn
Board (Q.F.B.Y as +the statutery marketing authority for the
fishing industry. .

The Due=nsland Fish Board (R.F.B.) =stablished in 1973 was
respensible for the marketing of fishermens catch in certain

— serTrons of  Wueensland which had been declared fish supply
districts. Previcusly from 19&& to 1973 the north Queensland
Fish Beard had been responsible for the marketing of fish north
of RPockhampton.

On  25th March 1982, the Queensland Fishing Industry
Organisation and Marketing Bill was passed maiinly as a response
to the ppor financial situation of the Q.7.B., and the demands
from the fiching industry +o recrganise the marketing of fish.
The act included provision for the institution of a new authority
termed the Queensland Fich Mangement Authority (B.F.M.A.). The
act made the O.F.M.A& responsible faor the co—ordination and
control of marketing, producticn, licensing, product quality
stsndards; and fish promotion (Rueenslanc Statutes, 1982). It
2lso made preovision for the compilation of monthly returns from
seafond wholeszlers and processors in order to provide an
accurate catch datz bzse.The 0Q.F.B.’s regulatory Ffunctions were
ceded to *the Q.F.M.A.,howsver the board was retained to operate
in the rcle cf & trader on an equal foocting with the private
industry.By giving fishermen the choice of s2lling their product



through the Fish Bopard, or c=ther licensed processors or
whelesalers it was hop=d that black market sales would be reduced
(Sesfried, 1983).

Today the R.F.M.A. is intimately associated with the
GQueensland Department of Primary Industries ({8.D.FP.1I. who
apppints it’s  members and wit tha Rueensland Commercial
Fishermens Organication (Q.C.F.3.).

The fishing Industry in Dueensland may also 1lobby the State
minister for Primary industry, who has the final say reguarding
statz fisheries policy, through the WNaticnal Fashing Industry
Council (N.F.I.C.). The N.F.I.C. came into being during 1986 when °
fishermen expre=ssed dissatisfaction with the former national |
body, the fustrzliam Fighing Ccuncil {A.F.I.C.J.

The current structure of the Buesnsland fishing industry is shown
in figure 2.1 taken from Gray and Spencer {(19B&, Ed. Hundloe).

{ii} Black Maritpt.

In major ports such as Southport, Scarborough, Townsville,
and Cairns it has been esstimsted that more than S0 % of the catch
is traded on the2 black markest.

The fish supply management act 1972 required all fish and seafood
ctaught within the fish supply district and destined for sale in
RQueensland to be delivered to the fish board. .

Howsver due to dissatisfaction with the boards marketing
rerformance fishermen have been supplying the black market.

The 1992 OQueensland Fishing Industry Marketing and Organisation
act hes incorporated seme of the recommendaticns of the commitee
so that fishermen now have the choice of selling their product
thru the fish board, fishermen’s ccocoperatives or licensed private
nrocessors and wholesalers.

2.5 OTHER ESTUDIES
Williams (1979, 1980) undertock an analysis of

of commercial fishing operations in Queensland examining number
cf fishermen, area i 111 i i i

>

location of home port, and subsidiary fishing activities.

Repeorts describing the gensral nature of the Commercial
fisheries in the Capricornia sectiocn have been compiled by
in a joint sffort by B.D.P.I. and Q.C.F.0 (1977) and by GBRMFA
(1979. Fishing related activities in the Cairns Secticn are
desribed in publications by Haysom and Mcpherson (12783, R.D.P.1.
(1980) and zoning rececmmendations by GBRMPA (i981).

Information on the economic characteristics of the

recreational and commercial fisheries in the Great Barrier Reef
rejgion are detailed in Hundloe et =21, 19803 Hundloe, 1981;

Hundloe et a2l, 1eg8i; Driml, (9805 Drimli et al, 1982,
Bandaranaike, 19813 and Jenser,197°. Tnese studies provide
regional and total estimates of capital and recurrent

erpenditure, incomes, wvalues cf catches, and consumption of
seafocd.
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PART 2: METHODOLOGY

CHAPTER 3: METHODOLOGY FOR COMMERCIAL FISHERY ANALYSIS.

3.1 INTRODUCTION -

The analysis and subsequent outcome of a study is affected
by the quality and consistency of the available data sources.
The objectives of looking at thz commercial fishing industry on

the Great PBarrier reef with respsct to Crown—of-thorns starfish -

ocutbresaks was to gain a long term regional perspectiive.

The secondary objective waes +c astablish a conceptual +ramework
for the establishment of a relevant fisheries database that would
be of use to the GBRMPA. Intrineic to both these cbjectives is
th=2 identification of all available data sources of relevance.
f-cordingly cther data scurces and future develcpments pertaining
to commercial fishing are ocutlined in chapter 13.

3.2 SOURCES OF IMFORMATION

fnnual Buzensland Fish Bepard records of landings by Port
were the cnly data available for analysis. These records list the
total guantities of fish and shellfish recieved at various @.F.B.
markets and agencies throughout QRueensland. Data was collated
Fack until 1957 and up to 1981 when the major respconsibilities of
the Bueensland Fish Poard became largely defunck.

Records of all species landed at Fish Board Landing Ports
ara stored in a database at the GBRMPA from 1974 tili 1981 in
fulfillment nof the secondary cbjective of a relevant database.

As far as the primary cbhbjective concerning the investigation
of the consegquences of fishing with repect to Acanthaster
outbrezks;, annual landings of five commercially important

cemersal rePat species were selected for analysis. The justication
for species selectieon is outlined below.

3.3 JUSTIFICATION 0OF SPECIES SELECTICN FOR ANALYSIS

Apar® from the Spangled Empercr Lethrinus nebulosus, which
has been identified as a possible predator or at least an active
apportunistic scavenger of the Crown of thorns (Birdsey 1977,
unpubk GBRMPA), no cther commercizally scught or caught species
have be=n identified as likely pradators.

The iustification for the inclusion of the other 4 species is as
follows.

1. A1l =zre large resident demersal fish on coral reefs.

2. A1l are benthic omnivorous feeders.

3. All are commercizlly caught fish on coral reefs.

From this it can be inferred that all species would suffer
an pguivalent degree of fishing pressure. Any severe depletion of
large demersal fish stocks, which are the most likely piscivorous
pr2dators of Crown—of-Thorns, can best be inferred from analysis
cf catch rates of thecse speciecs on reefs. Idealiy information is
then needed orn the relative compositicn of each species at reefs
in various locz=lities. However no data was available at the time



of writing, though a study by @Q.N.P.W.S5. at Boult reef is
presently being undertaken.

On the basis of the zbove critsria, landings of the
following species were anz2lysed. Annual and regionai patterns
were sxamined to see if they bore any significant relationship to
the dynamics of Crown cof Thorns cutbreaks.

The species are ESweetlip, Lethrinus chrysostomuss Emperaor,
Lethrinus nebulosus; Coral Trout, Plectropomus sp.; forwong,
Plectorhynchus ictus; Nanygai, Lutijanus malabaricus were all
selected for analysis.

The biology and information available o©on each species is
summarized below. The species code and commcn species names given
ar2? thosa provided by the Queensland Department of Primary
industries publication "Recommended Marketing Names for Fish®
(1923 .

17 EMPEROR

ScientScientifiz Name: Lethrinus nebulosus ‘o1 CODE: 4066
Dther names? EPANGLED EMPERDOR; YELL DN SWEETLIF

Zinloay

Rezching a2 length of up o B&0mm it is common fish in
sffzhore waters from Eladstone north. Although. it is a good
markztahle species it does not find as ready sale as it should,
principally becaue=s the percentage recovery of fillets is
relatively low (Grant, 1282).

2/ SKWEETLIP
Scirentific Name: Lethrinus chrysostomus DFI CODE: 4G64

Other names: LIPPER; RED THRDOAT; TRICKY SNAPPER
Bioleogw

The most common Emperor o©on the Great Barrier reef, it is
taken by line fishing from Gladstone north. This fish may reach a
length of 200mm and a weight of 9 &kg.

3/ NAMYEAT

Soientific Name: Lut janus malababaricus and L.sebae DFI CODE: 4053
Other Names: SCARLET SEA PERCH; RED EMPEROR; RED JEW; RED SNAFFER
Biology
The similarity of L.malabaricus to the true red Emperor

L.sebae has resulted in both species being marketed under the
sams name.

Morz commen on the northerly reefs it forms mixed schoois with
the saddle tailed sea perch Lut janus sanguineus.



4/ COralL TROUT

Ecientific Name: Plectropomus spp. DFI CDDE:z 544
Binleqgy

Plectropomus leopardus is the most commonly caugnt species
of trout with P.maculstus more conmon on inshore areas.
Browing tc at l=zast 48Cmm, Coral trout is a commonly sought
cspecies owing te it7s premium market price.

=7 MORWONG
Soientific Name: Plectorhynchus pictus o1 CCDE: S02

Other names: Painted sweetlipo

Bislngy

Frokably the cemmonest Morwong, P.pictus is abundant on
reefs and in estuaries =2long the entire Queensland coastline.
Howeaver a number of more edible species are marieted under this
name including P.goldmanni, P.chaetodonoides, and
P.flavomacul atus.

3.4 RESIOMAL SECTICNS

Some 31 processing plants were under the control of the
Q.F.B. Seventeen of these are within the bounds of the Great
Barrier Reef Marine Park.

To best reflect any regional differesnces in species
composition and cstch ratese the 6.B.R has been partitioned into
four “Regional Fisheries Sections?® {Table 3.1). These can be
regarded as the primary catch 2rea for fish processed at adjacent

shore based processing plants within these Fisheries Sections.
The broad spatizl scale adopted is a result of the.resclution of
the available data. As no actual catch per unit area data is
available the best thast cern be inferred is that there was greater
likslihoed of the fish being caught within the Fisheries Section
adjacent to the port of landing than any other Section.

The Northern, Central, and Capricornia fisheries sections
are based on the the GBMRPA zoning sections of the G.B.R. The
Neorthern Fisheries Section incorporates both the GBRMPA Far
Northern and the Cairns-Cormorzant pacss Sections. The Central and
Capricornia Fizheries Section are identical to those GBRMPA
zoning =sections of the same name.

The Southern Fisherizs Sesction lies ocutside the bounds of the
Grest Barrier Reef, but the processing plants in this section
5ti1!) proesrss fish caught from the reef and shipped down.



3.5 DATA STORAGE

Data was compiled into a cohesive database using a modified
r=2laticnal database known as “Paradox’®. This software package was
chosen for the =ase of manipulaticn. Datd of all 8.F.B. records
by species by port from 1974 till 1981 are compiled whilst prior
to this only those species of relevance to this study are
collated. This data alecng with the Crown—-of--thorns database(see
section 10.2) is stored at the G.B.R.M.P.A. on the UNIX based
mainframe.

TABLE 3.1. REGIONAL SECTIONS AND QUEENSLAND FISH BOARD DEPOTS.

REGIONAL FISHERIES SECTION FISH BOARD DEPOT
1. NORTHERN SECTION Cairns
Cape York - Tully Port Douglas

Innisfail

2. CENTRAL SECTION Ingham
Tully — Mackay Paluma _
Townsville
Ayr
HAomehill
Bowen
roserping
Mackay

3. CAPRICORNIA SECTION Yeppoon
Mackay — Maryborough Rosslyn Eay

Rockhampton
Gl adstone
Bundaberg
Pizlba

Flar yborough
Tin Can Bay

4. SOUTHERN SECTION

Maryborough — Brishane Brisbane
Caloundra
Clevaland
Dokboy Creek
Mocloolaba
Ezandgate
Scarkorough
Szuthport
Tewantin
Shynnum




3.6 METHODE OF ANALYSIS

The Q.F.B. data has been analysed to examine both the spatial and
temporal trends in annual producticn of the above |, species. The
regional Fisheries Eections defined in 3.5 are&sed to best
examine differences which exist in terms of combined annual
landings, spercies composition, and processing plant differences.
These recsults  cof 2ach Fisheries ESecticn are examined in the
following 4 chapters.

Table 4.! shows the combined total 1landings of fish by region,
whilst Table 4.2 demonstrates the tota?. landings of individual
specigs by region. Appendiy A provides rzgicnal tabies of annual
landings of fish species by processing plant.

The figures use2d are the combined total of fish fillet and
whole fish production over a period of 24 vyears from 15357 until
1981 when the 0.F.B, bercame defunct. Figurass had to be modified
to convert ficsh fillets to whole fish, and to convert tigures
pricr to 1974 from pounds to kilograms.

No =z2ttempt is made =2t any Catch per ULnit effort (CFUE)
anzlvsis dus to 3 paucity of informaticn regarding actual fishing
zffart concurrent with the Q.F.B lzanding data. In addition other
inconsistencies in the landing data makes any dstailed analiysis
impossible. These probless are cutlined in section 3.7.

Pather +*he analysis is more concerned with spatial and
temporal patterns of producticn znd the way in which they relate
o “outbkrasks® of Crown—of-thorns starfish. -

F.7 INTERPRETATION COF FIGH BOARD DATA

Inconsistencias in the L.F.B. data had to be overcome to
build a rchesive database for analysis. These are outlined below
as an  aid t2 interpretztion of the results and to forewarn the
rezader of the inaccurzacizese inhergnt in the data. The absolute
figures given should not be taken on their face value but rather
should be taken as zan 1nd1:at2ﬂn of long term trends in the

dyunosmicg £ the fichin 4 P - -

Estimates of the black maritset and cther przvate prncess;ng plants
ne=d to be investigsted(see Chagter 140

1. From the Year 1970 on landings of fish were separated into
fillets of fish and finned fish. Previcusly only finned fish had
been reccrded. This charnge can be viewed both as a change in
pelicy and changes in technelagy both in the processing and the
cetching =¥ fich. & conversion factor of two has been used to
ronvert fish fillets to whple fish.

2. Recerds changed from poundsi{lks) tpo kilograms(kg) in 1974.

A zonversinn facter of 2.2 is us=d.
F. In the years 19¢5 t3ill 1973 the HMorthern Fish Board (N.F.B.)
was  in aoperation contrelling markets north of Rockhampton.
Landings were recorded separately for the two Fich Boards over
theee yoars. Any change in catch compeosition should be viewed in
licht of these charges in adrinistration.



4. On 3ist January 1973 the 1landing ports governed by the
Northern Fish Bpard were ceded Dback wunder the aegis of the
Queensland Fish Bpoard. Consequently data provided by the Northern
Fish Board in 1973 is for the 7 months ended 3ist January 1373
whilst data from ths Ou=zensland Fish Board is recorded as the
Yz2ar ending 30th June 1973.

S. Tn 1927&£, the end of the financial yzar was changed from the
I0th June back to the 3I0th April. Therefore data in 1976 from the
fish Poard is for the2 ten months ending Z6th June 1974.

. Over the years the Fish Bpard depots recorded in the fAnnual
3. F.B. reports have varied considerably due to some plants
eccming cperational and cthers cheolete.

r 3o

7. The Quesnsland Fish Board stoppped official recording o+ fish
landings =fter 1981 once its powers wer2 revoxked uncer tne
Qumensland Fishing Industry Crganisaticn and Marketing Bill
(1982} . Consequently anslysis cococurs only up till 1981 as data
was unavailable: afitsr this time.

8., Landings of Ccral +trout were not recorded until after 1965.
This shouvld be ceonsider=d when looking at total landings for a
Fickearips Sectian. '




CHAPTER 4: METHODOLOGY FCR CROWN-OF-THCRNS STARFISH ANALYSIS.

4.1 IMTRCDUCTION

Miithreaks of the Crown—-of-thcrns starfis were first
recorded on the G.B.R. in 19£2 at SGreen Isiand. Since that time
extensive z2nd often emotional dsbats has been generated

concerning the csuses of the Acanthaster phenonemon, including a
number of committees of inquiry. Considerables information now
euists on the distributieon and intensit of Crown—of—thorns
outbresks over the last 25 vyears. This is the result of
observatinons made both by scientists and the general public.
Maran (19973 noted 2 number of characteristics of outbreaks
en the G.B.R. which provide a useful background for the ensuing
analysis, ,
(1) Cutbreaks which have pzcurred in the region are probably the
most externsive in the worleé having been regorted in an area from
the Swain rzefs to thosz near Princess Charlotte Bay, a distance
of zbrout 1200 km. '
(23 Twp series of extensive putbreaks have occurred on the G.B.R.
Outbreaks were first recorded at Breen Isliand in 1962, and
continuesd on varicus parts of the E.B.R. until 1977. No reports
of outbhresks were then recisved until the end of 1979 wien
cutbreaks wers? again repeorited 3t Green Island. This second series
of cutbrezks is =711l peocurring at zrosent.
f nurber of prohless esxist in gauging the extent of

ks and how they can be welszted to fisheries-information.

nce it is net known  whether cutbreaks occurred in the

77 to 1979 of whether this reflects the fact that no
scientific surveys were undertaken during this period (Horan,

hese preblems and asscciated caveats are ocutlined in

4.2 ROBLEMS IN THE AMNALYSIS CF CCTS AND THE DYRAMICS OF THE

P
FISHIMNG INDUSTRY.

o oF thits nature 15 necessarily iimited in
gus to inconsistancies in the data. These

largely from diffsrences in the resolution of
scale at wvhich these processes have been a2asured. This makes any
renzlasive apalvsis of 2 rzlationshis Sztasen fishing pressure
and the dynamics of Acanthaster cutbreaks impossible due to the
following confounding factors.

it*s econcluszions
nrroblems  arize

1. Dotz ig available only for landi
en —atch areas even at a regional 1
rezfal scale. Conseguently catch ar
bring those reefs being proximates &t

ng ports. No data is available
val 1let alone at a specific
s have had to be inferred as
the various landing ports.

2. No long term da*ta =xists giving the numbar of Ffishermen in the
*industrvy®. Many primary Mackersel and trawler fishermen, reef
fish secorndarily . This makes it very difficult to gauge any CFuc
figures, Any estimation is further confoundsd by changes ia—tim®
in the t=chnology of both fishing sstitods and of processing.



3. Nm absolute cpunts ©of Crown-of-thorns starfish exist. The
datzbhaszr consists only of sightings 2t reefs which happened to be
vigitzd at a particular period of tim=.These cobservations were
laergely based on information that Starfish were on the reef.

Conseaquently the best that can be inferred 1is to examine
trends in the annueal landings for a particular region with
raspect te whether or not an outbres=k occurrad. Even such a basic
analysis as this is =again confounded Lty the vagaries of scale.
For instanc= {if an area such as the Capricorn/Bunker group is
deemed to be a2 scale approprizte 2t which to look at cutbreaks no
evidense for outbrezaks would be found. If however the area under
considsration was widened tc incorporate the Swains complexes a
relationship could b2 inferred.

4, A ~atch 22 situation existse with any interpretation of a
ralationship between Crown-of—thorns Starfish and fishning. Namely
difl fishipng pressure exacerbate the gutbrzaks or did cutbreaks
Sring about a change in the dynamics of the fishing industcry.

2.7 SCURCES TF INFORMATION

Tha AIMS modified GERMPA database of JCiown—of—thorns
chservations was made eavailzble for analysis. This database
recerds the follpwing data; dzate, reefnamz, reer—10, sample ID,
number of Trown-pf-theorns, method of obszrvatieon, and habitat.

9.4 METHORDL DBV

Tum to problams ocutline
taan kopt ciapls. The Crovm-—o
usnd in th= analvsis. Datz ha
nanner.
1. ©Ta%*a was breokesn into S geographic *COT’areas based on the
CERMPA zoning secticns. These are subdivisions of the three reet
bSased fisherv sections definsd previously in section 2.1. This is
to facilitste compsrison. Dhservations of Crown-of -—-thorns or
mach srea are compared against annual landings of the appropriate

d &abpve, cocaparative "anaiysis has
£ Thorns database from AINS has been
& been gtratified in the foilowing

fisheries saction (i.e. Northern sscstion landings are used for

both the Crown-pf—thorns Fzr Northern and the Cairns section).
These are shown in table 4.1 and in figure 4.1.



TABLE 4.1 : GEOGRAPHIC EXTENT OF FISHING AND COT SECTIONS.

FISHING SECTION CROWN-OF—THORNS SECTION

1.MNorthern S=ction 1. Far Northern Section
Cap2 York to Tully
2. Cairns Section

2. Central Section. i. Central 3Sectiocn.
Tuﬁ.y to Mackay - Tully ts Mackay.
3. Capricorniz Ssction. 1. Eapricornia Section

Mackay o Bundaberg.
2. Capricorn/Bunker Saction

2. The Crown-pf-thcrns data wes  further oroken down into
chservations by mesthod. This removed any inconsistencies and
shortcomings ©f the varipous gotheds allpwing a more resolute
cempariscn. From the six methods used in the AIMS/GBERIPA
datakas=, *''o wers futher lumped into the fcliowing categories.

Chszrvaticne by Brientis
- Dhoervations by Non—-Scis
- Observaticne by Manta-tow

»

ts, .
.—‘;&-

i7id

lming  the =z2bove data a2 relative index of Crown—of—-thorns
sctivity/ombservations has been calculat=d for each area over each
Talendar vear (COT Indsy)

This irndex is based on the number of rzofs in an area ooserved to
- have Crown—of-thorns starfish =on them over the tota: number of

anfs o e sars

- R ¥ =

Number —of Peofs with Crpown—of Thorns
Total Mumber of Rpoefs surveysd.,

=5 several flaws and caction is required in the
o on of the resulis. TS figures to follow contain
T underneath which provide the figures an which the indices
® bas=2d and should be used o interpret the figures.

Imdices have been c=zlcoulat=sZ only for gireater than three
ohservations for an area in a year. However the problem arises,
whera if for evxamplz T reefc wero surveyed in an area and ali 3
were recorded as having oputbrealis of Crown—cf-Thorns an indgex of
1.0 wourld be calculated. However if in ancther year 46 reefs were
surveyed and Crown—of-thorns were chservaed cn 20 of these reefs
2 lower index value would he caliculatad, even though a greater
nurksr of resfs wers surveyad.

i



2. The proximity of reefs to lznding ports has alsc been used to
further o-uamine savidence for a realationship betwsen the two
phensmena. This is bas=zd on the assumpgéﬁn that those reefs
zlozer to lanrnding ports ar2 likely to recieve greater fishing
pressure due tc their proximity and ease of access. Reefs have
heen suhdivided into four distance categories based on their
distance from majior pouvlation centres. These categories are: <30

3l

km, 3ID-60 km, 6HC-920 km, >%0 km.

4. The tintencsity® of outbreaks is 2lcsc examined by breaking the
data down into a 5 class abundarge scals. As  a number of
aobservations were for a reef wers ofen made for ociie year, the
maximum number of Crown-of-thorns seon irrespective of method is
vsed. The ghundance scals ussd is z= follows.,
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Srmfn which have had ochservations of greater than 160 individual
Starfish at any onz2 tigs arz alsc considered. Regardiess of the
method of chsarvation used, pepulstions of this size are to be
—onsidered cutbroken. The bzsis for thiz rsiicnalisation i1s shown
in table 4.2 taken from Morzn {ITB7) showing various definitions
of an  outbre2Y%ing and normal resf. Names of the reefs are given
glong with ‘thair disteance from nort and the amocunt of fishing
sctivity they rscféve. Reefs which have li:ad recurring outbreaks
are 21sp shDown,

TABLE 4.2: DEFINITIONS OF AN DUTBREAKING AND NORMAL _REEF (from
Moran 1997).

Definition Reference
OUTBREAKING
14 starfish per 1000 @ End=zan & Stabdlum, 1%73b
30 ztarfich per 22 min. swim ~ Pearscn & Endean, i969
160 starfish per 2C min. swim or- 2zanta tow Chesher, 1946%a
10 starfish per ! min. gpotchezk Fearson & Garrett, 1976
NORMAL
! starfish per 100m of resf Dana et al., 1572
A starficsh per km of reef Cndean, 1974
4-% starfish per km of rosf Chesher, 1%4%9a
5-20 starfish per km cof rect Crmond et ai., 1973
Less than 14 starfish per 1000 = Endean & Stablua, 1975b
Ltess than 10 starfisch per 20 min. swiam Pzarson & Endean, 1969

lLess than 20 starfish per 20 nin. swin Chesher, 194%a




S. Evploratary Time seri=zs analysis was undertaken, to examine
any causal relationship between Crown—of-Thorns and Fishing
pra2ssurs, but then aband{nned dus to the following reasons.

1. Landing data is used not zatch are=a data, so the best that can
be inforr=ad iz a general r=gion. No absplute area can be dafined.
2. The Crown-cf—-theorns data represents biased obsei-vaticns at one
point in time which Zo not give the absoclute number of crown of
therrs or even the nurher of reefs in a ysar which nave played
hn=t o the starfizh,

3. Diffzrant temporal scalss have besn used in the analysis of
the data. The fisheriss data is bkacad on the fisheries year
endirg 20.04 of zach year whilst Starfish ciosarvations are based
on calendsr yearc.

4. OCrezrvations werz mads at times when the Acanthaster
‘phenonancm®  wes  topical. This iz meost obviocus in the Cairns
section with obssrvations bzing concantrated in 12466 tiwrough to

1971 when *tha phenonema fircet became a public concern, and then
nn nhservations mads for th next F years after interest had
=i A spate =f cbsesrvzticns were then made wien concern araose

aain.
'WN\.{/&‘

e i
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PART 3 ANALYSIS OF COMMERCIAL FISHERY AND CROWN-OF-THORNS
STARFISH.

CHAPTER 5. THE NCRTHERN FISHERIES SECTION.
5.1 INTRODUCTICN

The Northern Fisheries Section has 2 major processing plants -

at Cairns and Innisfail which process the majority of the fish
larnded from this region. & third gprocessing plant at Fort Douglas
mas initiated in 1979, This =szction incorporatas the Far Northern
3nd the Cairns to Cormorant Paszs Section (Fig S.1).
Tt extemnds from Tio mil=2 opening in the North to  the passage
South of Be=ver and Tavlor Resfs in the Spouth. It covers an area
of =ome 36,000 =zgquare kilcomestres with a total of 21 reafs of a
variety of types.

T thz Northern Figheries Secticn, Williams (1$32) recorded
& primary fishzrmen and 8 Mackerel fishermen. These fishemen were
spresd over 3 large geocgraphic arca with Zﬂfﬁﬁf¥ishermen in the

following home portcz: Pzairne, Port Douglas, Cooktown. It would be
=nvisagead that thess= cperations weould have largely non-—
cverlapping territorizse, .

The combinsd tfotal preduction of resf fish caught in the Northern

Fisheries Section is <chown in *able 4.1 anc fig.4.1, whilst
table 4.2 provides a breakdown by cspecies of fish landed For the
Northern Section. Appsndix Al has a full listing of species
lTanded by port.

5.2 ANNUGL PRODUCTIONM TRENDSr

oy /

i et X . - & Sr 4 A 8
varied over the 25 vyears exemined with an eleven fcid maximum
rance of <

landings between yesars. Total Landings for 1947 jumped 4-fold
from the previgus vear to 55 tonnes. Thisz tonnage was sustained
again in 1258, but landings f=11 steadily for the next 3 years.
In 1972 lancdings incr=ssed =zignificantly to 46 tonnnes but fell
to 14 tonres the following y=ar (N.B. Fich landings for 7 months
only). landings again increzssd steadily over the next 3 years
reachirg a peak preduction of S0 teonnes in 1978. Landings fell
*gain sihstantially after this time.

T. 7 SPECIES COMPOSITIOM

Coral trout (fig. 5.4) has been the mest neavily landed reef

fish in this regicn subsequent to 19&3. Landings have fiuctuated
considerably peaking in 1248 with 32 tonnzss of fish processed and
1970 when =I5 tonnes were landed. A minimum tonnage of 8 tonnes
was rzached  in 1973 but landings again increased over the next S
vears to a2 manimum cf 3! tonnes of fish processad in 1978.
These vearly patterne of landing are similar for the the two
major  processing plants {(figures 5.4)  and also reflect those
patterns ohserved for the total landings of resf fish landed for
the Morthern Fisherizss Section.



Landings of Sweetlip (Fig. 5.5 in the Northern section
decline substantially from a pezk of 18 tonnes in 19538 to only 7
tonnes of fish processed the following year. Landings continued
to fall over the next four years to a lew of 3 tonnes in 1963.
Larndings jump dramatically over the yzars 1966 through to 1968
when a total of 16 tonnes of fish were landed. Apart from 1972 a
sharp declin® in landings o©of Sweetlip was to be seen over the S
vears to 1973 (3.4 tonnes). Landings increased steadily atter
this till a maximum landing of 13.5 tennes in 1%976. Landings for
all years fell after 1977 to under 1Q tonnes of Sweetlip landed
per annum. ,

Landings of Emperor in th= &prthern Section (Fig. 5.6)
remained under under 3.5 tponnes for the years 1757 through to .
19546 but increased nearly 4-fold over +the next itwo years to a
pneak nf 11.5 tonnes in 1943. lLanfings fluctuated widely over the
follewing yesrs with th=2 greatest tonnage of Eaperor being landed
in 1975 (13.4 tonnss). Landings dropped over the next 4 years to
a plat=au of approvimately 4.7 tonnes cof processed fish, which
was sustained through wntil 178D, =sfter which time landings of
Epperor increassd. Innisfail was the majocr port of landing for
this species up until 1973 24ftsr which time Cairns aAnd Port
Douglas became the major ports of landing.

Landings of Morwong {(fig., S.7) have beesn minimal in this
regian; nearly all being undzr cne tocnne.

A pezk of 1.7 tonnes of Nanygai (fig. 5.8) is_ recorded as
b=ing landed for the Northern secticon in 1967 after a 5 year
period of no cofficial landings. After 1957 landings levelled out
at a plzateau of around 0.4 tonnes for the rext S years. Landings
rose steadily after this, the most dramatic rise being +rom 1.3
tonnes in 1977 to 3.7 tonnes in 1273,
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TABLE S5.1: COMBINED TOTAL LANDINBS%QF REEF FISH BY REGIGN.

Northern Section: Cairns, Innisfail, Port Douglas
Central Section: Ingham, Townsville, Bowen, Homehill, Proserpine,
Mackay
Capricornia Section: Reockhampton, Yeppozon, Gladstone, Bundaberg,
Maryborough, Pialba, Rosslyn Bay, Tincan Bay
Southern Section: A1l Brichane Fish markets.

~

YEAR FISHERIES SECTIONS

NORTHERN CENTRAL CAPRICCRNIA SCUTHERN
1957 13302 27997 22270 4379
1958 19007 26518 S=833 S570
1999 63&L 132512 55426 7ii2
1250 7485 &£04 £4111 1034Z
19461 7530 BL2E 27391 Sl
1942 Bags 21259 zE125: 4702
1L 20282 4a=2= 55512 32
tnea 12162 J0701 T221E 3545
1955 28004 271381 73628 £3358
1ens 18570 ZE921L 70942 2095 )
19467 55441 S1323 41980 ECY0
12483 544460 49440 zSS94 3490
194&9 43T EF 4 S21E0 3EBL&4 S8id
1970 19071 143740 94599 12033
197 33928 152676 112051 3245
1972 16498 172932 73042 5582
1972 163382 205Z%4 F7ELE4 i3773
1978 IF07E 237859 TIICU 8875
972 34883 237IEE 92333 312
1975 A1£57 152506 282331 248339
1977 SD138 I7801& 21216 51898
1972 48182 DSe02 S2123 295746
1972 ITESC 204242 72785 318659
1980 29851 24560485 2q1L: 473852
199! I4810 235713 EGEC] 61888
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TABLE S.2: TOTAL LANDING'.:Z OF REEF FISH BY REGION. ¢ Sfee2=
Northern Section: Cairns, Innisfail, Port Douglas
Central Section: Ingham, Paluma, Townsville, Bowen, rlomehill,
Proserpine, Mackay.

Capricornia Section: Rcckhampton, Yesppocon, 51

Maryborough, Pialbz, Reoss
Southern Section: All Brishane Fish Tarkets.

acstone, Bundaberg,
lyn Bay, Tincan Bay

YEAR SPECIES FISHERIES SECTIONS
MORTHERN CENTRAL CAFRICORNIA SOUTHERN
57 Morwong. 4281 323 2443 306
57 Nanyg=i 18] ES 78 2273
57 Su==tlip 1438232 274735 2746354 1529
57 Empercr 8] i82%9 4110 Z73
=8 Morwong =38 143 2882 424
28 Nanygai e S 124 Sa440
S8 Swemtlin IEQ1Z 25578 35160 2524
52 Eopsrar 4T4 774G 5660 +82
3% Morwong 137 133 7iq 55
=92 Manyosoi B4S < =86 2473
59 Swestlin Ffadats 12257 47743 3278
=9 Emp=raor 43 821 6478 366
£0 Mroruyong 25 1179 1678 290
£0 Nanvoai Q c 336 3947
50 Swestlip 594/E &0Z2 535574 2735
&C Empsror 1450 %2353 3133 3351
61 Morwong 41 3= =335 i%4
&1 Nanveoai 101 - 2G 72 2543
A1 Swe=tlip S2C6C 7487 22362 1261
£1 Emperor 2289 L3 o101 423
&2 Moruwong =l 1514 15463 133
£2 Manygail i 2¢ 77 2625
£2 Bumrntlip 49 12407 JIZ9G 1546
£2 Emperor Faz +E21 i3394 372
L3 Morwong i1 £5 1763 Sz
&3 Coral trout 18735 12879 11357 083
63 Nanyasi &) 0 1G4 L84
43 Sweestliz I0GE iP0&2 35749 1919
$3 Emperor 2670 18625 &370 82
44 Moricong = i0B 238 87
54 Troral trout 1ZEEE 14i&e 11820 73
&4 MNanygai 3 [ 437 1939
£8 Cuweprtlip TLAT 18310 31852 ilig
£4 Emperor 1955 1217 8517 =229



TABLE S.2: CONTINUED

YEAR SPECIES NCRTHERN CENTRAL CAPRICORNIA SDUTHERN
&S Morwong o R 438 78
£3 Coral trout 1755= 1¢i53 2215 538
45 Manygai Q o 377 3152
&5 Bwestlip 7932 14890 41367 Z4J6
LS Emperor 2=i7 2005 8173 324
&5 Morweng bk S3 337 3359
&5 Coral trout 124:5 11357 22601 8002
&& Nanvgai (3] 9] 3548 4577
H5 Ewesstlip an42 11204 3IP52T 738%
&6 Emporor 2040 1307 7874 423
&E7 Morwong 2 2¢5 7G iz25
£7 Coral trout F287: 232469 15%&3 428
457 Mamygai 17435 25 429 3576
&7 Swestlip 128240 2589 39112 1728
&7 Emmeror 7923 4133 &407 213
£8 Morweng 24 45 i8 276
48 Tor=l trout 2B&52 20289 2498 4&
£8 Nenvgai 223 i 0 3361
458 Sweetlip 15951 24739 21232 1160
£8 Emperor 11545 I&E51 4736 707
49 Morwong i2 112 280 272
&9 Coral trout 21793 23173 7541 71
69 Nanvoai 2569 Q 1i5 4132
£9 Sweetlip 11711 235B3S 22573 781
£2 Emperor FZ10 038 6034 335
70 Morwcong 0 &7 48 3857
70 Corzl trout 3483 B4&0B& 32704 1291
70 Nanygai 2461 ie 203 4514
70 Swestlip 3T0C 33458 S5150 2273
70 Emperor SH73 21911 L6TF3I 1117
71 Morwong 0 48 i24 213
71 Corzal trout 15430 83738 31766 261
71 Nanvgeai 81 199 SC6 8564
71 Sweetlip 7828 25178 b3146b 2613
71 Emperor 10288 D281 E 2499 1091
72 Merweng = 15 117 769
72 Coral trout 27428 Q320 451435 849
2 Swestlip 109=8 21478 82936 3625
72 Enperor 2107 &11Z 3833 337
73 Morwong ] 69 107 373
75 Coral trout 78312 F&EB4A4 46730 1732
3 Manygzi {400 0 1171 8348
7Z Bweptlip 3381 59249 432346 1895
T Emperor 4782 7330 6600 1425



TABLE 5.2¢

CONTINUED

YEAR SPECIES NORTHERN CENTRAL CAPRICORNIA SOUTHERN
74 Morwong 15 & 171 462
74 Coral trout 134643 1443035 37163 2192
74 Manygai 1018 0 0 8
74 Sueetlip 10310, 24928 {46303 3847
74 Emnearor 14¢83 1134630 92463 2387
735 Morwong Q 7 a1 371
73 Coral trout 11705 B44&79 22303 547
73 Nanvgai 1129 ~ a Q Qg
73 Swestlip 105823 356480 51115 3336
73 Empercr 13425 1151958 1338 2658
76 Morwong 3 s} 228 342
746 Coral trout 1BBi16 7450%5 385286 S&66
75 MNManvoal 07 & 213 4657
746 Swuectlis 13332 592501 35252 17638
75 Emperor 8399 18904 9462 1246
77 Mcrwong 22 Q 332 S84
77 Cor=2l trout 29447 57186 32372 758
77 Manygzi 1323 174 1198 24246
77 Swestlip 12051 7&380 43271 3177
77 Emperor 7267 R223& 12323 31i3
78 Morwong 52 23 257 724
78 Coral! trout JI093Z7 1032568 22338 630
78 Nanvgai TL£B z84 797 20164
78 Sweetlip 82523 71728 24808 3509
78 Emperor 4957 13172 8771 2929
79 Morwang o} S 134 S89
792 CToral trout 22611 238462 21462 1717
79 NEnygai I832 808 143035 21433
79 Swestlip £3454 CE98 37832 4413
79 Emperor 4743 1927S 119346 3435
80 Morwong 14 856 128 448064
93 Coral trout 193Z7 123917 33453 i835%
80 Nanygai 1213 254 i3%7 22567
80 Sweetlip 4305 25312 44332 4267
30 Emperor 1782 23475 12851 3125
81 Morwong 1545 5 Z489 830
81 Corsl trout 20483 120813 22382 32135
Bl Manygai 470 i3 i747 48939
21 Sw=etlip £6035 20270 25742 4364
81 Emperor 70858 13&£18 14461 3720
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5.4 CRDWN-OF-THORNS STARFISH IN THE NCRTHERN SECTION

i. Observations by Msthod :

Cbhservatiaons of Crown—of Thozns starfish have been few in
this section and restricted to the years 1980-1984. Non—scientist
ckservations viere the most common mesthod (Fig 11i.4). Crown—of-—
thorns starfish were receordsed on 211 3 of the resfs surveyed in
1982 and liv¥ewise with the 5 surveyed in 1983. In° 1984, of 3
ochservations; all made by non-scisntists, only one reef is
recorded as having any Crown of thorns.

The observed “outbreaks’® have never besn severe. All cbservations
by non-scientists were of populations numbering under 30
individuals {Table 11.!, Appendix D1liij. '

A restricted number of Manta-towing observations in 1980 and -
Scientist chservations in 1982 similarly identified small
aggregations on a limited number of resfs ( Figures 11.3-4).

ii. Outbkreskes 2nd Fishing

it i3 impossibkle to reliate the cobservations made to the
amount of fish landed for this area.
This section is largely uninhabited and a considerable distance
from any major processing plants. #illiams {(1980) records no
primary resf fishermen with home ports in this area, and 6.7 %4 of
‘all primary reef fishermen fishing this area in 1979. However the
influsnce of trsditional fishing amztheds is unknown {(c.f. Andrew
Emith Unpub report). , -

5.5 CROWN-DOF-THORFMS STARFISH IN THE CAIRNS SECTION.

i. Introduction

This section has besn the most controversial area being the
first area to have large populations identified in 1952 at Green
Island &5 w=ll as having recurring ocutbraaxs. It has been
suggested this area ig the origin of grimary outbieaks with
outbroaks spreading south from this corigin (Moran, 1587).
Az ~uch  this area haes recieved =z grezster amcunt oFf attention and
nunbar of obhservations than any other ragion.
ii Dhoorvationz by Mathod

Tr=prvations by Crizntists in this area represent the most
cornrebensive dataset avasilzhle to date, spanning the years 1966
through till 1971 and then 1980 through toc 1984 {Fig i:.3).
¢ 53 resfs surveyed in 1944, 350 reafs contained outbreaks. Of
*hese S0 resfs !2 had cver 1C0Q Acanthaster individuals and as
such could definitely be inferred as having ocutbreaks. OFf the
ntherz. 15 reefs had less than 10 individuals, i85 reefs had less
than 50 but greazter than 10, and 5 reefs had between 50 and 100
individuals (Appendix D2i).
Chrervations of Crown of theornse on  reefs surveyed from 15467
threoozh to 1971 was  cimilarly high (greater than &0%) but the
morfal frequency had changed with most observations being of less
than 70 indiviZduals. Certainly thers were very tew observations
of what could be corsidsred the plague proporiions seen in 1266.
{i.2 7100). Hewever whether observers were better trained in



these subsequent vyears and w®ere not prone to over estimation is
difficult *o say.

Chservations of the start of another ‘outbreak’ were
initially made by non-scientists in 1977. The following years
throuch until 1984 arz comprehensively coverad by all three
methods ( Figures S5.9-11). b
The intensity of outbreaks identified by all methods is confined
to populations of under S0 individuals and the majority of these
chservaticns identify populaticns of under 10 individuals (Tabie
3.3). Four reefs identified by Scienticsts in 1930 had popul ations
of greater than 100 individuals and conly cne reef in 1981 and
1982 had peopulations of this proportion. Likewise Manta—towing .
and MNon-Scientist opbesrvations identify 2 reefs with over 100
individuale in 1981 and 1982 =nd in ths years 1979, 19583, and -
198 only 1 reef in the Cairns szctor as having greater than 100
individuals., These resefs are listed in Table 11.2.

ko
able 5.3 shows the number of roefs by distance From ma joir-
ropulation cerntres which have had Crown—of—-thorns starfish
sightings. It is readily zspparent that those mid shelsf place
regfs 130- 90 km ) have had the majority of cutbreaks. :

Twenty throe reefs have had cbservations of over 160
individuals on them with +wo of these, Arliingten anc Feather
having recurrent outbreaks (Tabiz S.4). Of these 23 reafs 16 lie
within £0¥m of Cairns or Innisfail, whilst the majority of the
remaining 7 lie greater thar 20 uam from any port.




TABLE 5.3:

DISTANCE OF REEFS IN THR NORTHERN FISHERIES SECTION

WHICH HAVE HAD OQUTBREAKS FROM POPULATIONS CENTRES AND INTENSITY

OF OUTEBREAK.

CATEGCRIES OF OUTBREAK.

H=
B=
=
D=

P
==

! Starfish
1-9 Starficsh
10-42 Starfish
T0-99 Starfish

>100

Starfish

NORTHERN SECTION

. |

<30KM

30-60 KM

&£0-20 KM

=90 KM

YEAR

A B CDE A B CDE A B CDE

B CDE

19564
1970
1977
1979
1980
1981
1982
1983
1924
1985

[y

o (A e Re fa ke pe

W= N

CAIRNS SECTION.

< _30 KM

30—-60 KM

£0-90 KM

YEAR

A B CDE

A

B CDE

A B CDE

1962
1955
1967
1948
1969
1970
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1973
1274
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1983
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19335
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TABLE 5.4 : REEFS WITH MORE THAN 100 INDIVIDUALS AT ONE TIME
CAIRNS SECTION .
YEAR REEF DISTANCE
1954 ADELAIDE
ARL INGTCN
ARTHURS PATCHES
FEATHER
FLORA
GIBEON
HOWIE
SCoTT
SUDBURY
RUDDER
MACKAY

RANMKNNNRNENNR

1947 FITZROY
LPOLU CAY
ARLINGTON REEF

h] s b

1949 MATHAN

1978 ARLINGTON
ENDEAVOUR

AN N

1980 PIXIE
FORRESTER

HELCSDUHN
TWO ISLES

S RN |

1981 FEATHER
UNM—-NAMED

AN

1982 FEATHER
PEART
MACGIL! IVRAYS

BN

1983 HILDER

5

19835 THETFORD 2



3.6 DISCUSSION OF CROWN-OF-THORNS STARFISH AND COMRMERCIAL
LANDINGS.

From the above it is evident that the psariods 194646-71 and
1979-82 =are _the perisods of @sjor Crown—-of-thorns starfish
activity in the MNcocrthern Section. The asajority of reefs with
definite outbreaks are lecated in a midshelf position 30-90 km
from either Cairns or Innisfail.

If we examine the trotal commesrcizl landings of reef fish for
the Northern Fisheries Sectimn in light of the above discussion
it is apparent that landings &f fish increzasaed most substantiaily
at a timep when the nuszber of ochservaticns of Crown—of—-thorns
sterfish suggested a major “outbreak? was coccurring on reefs in
the Ncorthern Fisheries Secticn. Landings from 19686 to 1567
increasad from 18.82 tonnes to S55.4 tonnes. This tonnage was
further augmentesd in 1948 to S£.4 tonnes. The subsequent decline
in landings of fish afiesr 19548 was followed by a concurrent fall
in ohesrvationes of Crown—cf-thorns aftar 1971i. Landings
oscillated over tne novt few years rzaching a low of 146.4 tonnes
in 1973, As menticned the recorded landings for this month were
only for the 7 months, snding the Z0th of April 1774, so that the
dzcline in landings is probably not  as sarked as it appears in
figur=es 11.2-5. Landings rose steadily af+zr 1973 to a peak of
S50.2 tonnes of combined resf fish  landed in .1977. Landings
declined sigrificantly again over the nox three years, oefore

—inrreasing marginslly in 1991,

Obhsarved Crown—-of-thorns starfish activity during this time was
guiescent in this section, until 1979, By 1980 a maximiuam number
of reefs with outbreozks occurring on them, ware recorded.

Figures 12.2 shows thz  ipotal landirigs oFf ree+ fish for the
Morthesrn Section in five yearly increzmants. This has the effect
cf smoothing the varisr-me in annual producticn and is possibly a
bettzr time scals to examine fish producticn and Crown—of—-thorns
chservations. The periocd 19£7-7! had th maximum production of
fish for the 25 years evamined in 1?68, and a consistently higin
average producticn of 47.7 tonnes with a variance of i7.4%

The following S years from 1972-72 had an average tonnage of 36.1
tonnes of fish landed, with a varizance of 10.3 tonnes or 28.7 %.
The pezriecd 1977-81 had an averagz of 3%.7 + 7.9 tonnes or 20.1%.
It h=d =2 peak production of S0.1 tonnes in i977.

Fig 12.3 shows the range of rocduction yields for both total
rembined landings and individus!  fish species, for the Morthern
Fisherips Section. This is related to tho intensity of Crown—o+-—
thorns starfich observations for the cecticn. In terms ot total
landings, during the 1960° s, 1948 had the greatest production. In
the 1970%°s 1977 was ths vear of navimum reef fish production with
1°78 being similarly high. This peak in production occurs two
yRars rrior %o the cnset cf Crown-sf—-thorns sightings.

Ceral trout lsndings were greatest in 1970, and Sweetlip in 1938,
but 1949 was 21so notably high. These tws species make up the
bull nf the rexzf fish catch.



Th= overall picture gained of the ccabined total iandings of

fish for the Ncrthern Ficsheries Sectiecn is cof a steady increase
in production over a number of years followed by a ‘crash, and a
then a subsequent rise again. Whether the pattern of a rise in
landings over & number of y2=rs and then the subsequent ‘crash’
can be soclely ati*ributed to overfishing through stock depletion
or to stochastic natural events such as prior bad year class
survival is open to gquecsticn.
The first m=zjnr outbreaks in the 1late 19560°s would appear to
ccocur  simultaneously with vamatic increases in demersal reef
fish production. The cscond outbreak of Crown—-of—-Thorns in the
late 1979°s would certainly suggest some causal relationship with-
2 l2g phase of some two years. Time series analysis failed to
gstablish z2ny relstionship ( c==2 10.3). Data for landings of Fish
in the Factizon subsequant to these provided are however crucial
t*n sny further =vamination of the relationship.

Crails (1979) cites th2 fpllowing reasfs as being most
caommonl!y  fiched in the Cairns region by amateur fishermen.
Tongu=, Norman, Saxcn, Scott, Hastings, Miln, Flynn, Moore,
Michelmas, ard Ruby reefs and Stagg catches. However none or
these rerfs  are notead a2s having major Acanthaster populations on
them (Table 11.2). Reefs in tk2 Innisfail area, {(Arthuis ratches,
Freather, Howie, Gibzcn, MNathan, and Wardle) which are fished
reqularly by amateur fichzrmen have all, excepting Wardie reef,

had gepvera putbresls.
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CHAPTER 4. THE CENTRAL SECTIOCN.

&.1 INTRODUCTION

The Central Fisheries Section is the same as that designated
as the Central Secticon in the G.B.R.M.P. ( fig. &.13. 1t extends
from Dunk Island in  the north to Hydrogrzphers Passage east of
the Whitsundays in the south and contzins scme 226 reefs and a
large number of High Islands.

Mz jor shore hased Q.F.B. processing factories are present at
Ingham, Townsville, Bowen, and Mackay, whilst other piants have
cnzrated at Paluma, Ayr, BHeom=zhill, and Froserpine at various

*imes. The processing plant at Mackay processes the most fish of .

any factorv on the G.B.R.

The combined +tpotal production of resf fish caught in the
Central Fisheries Secticn iz shown in  table 5.1 and Tig 6.1,
whilst table S.2 provides a breakdown by species of Fish landed
for the Central Section. Apperdiiz A2 has a +Full 1listing of
species landed by port. :

£.2 ANMUAL FRPODUCTICN TRENDS

The Cz=ntral Fisheriss Saction has had the most variable
cembined annual reef fish landings in cocmpariscn to the other
Sections, fluctuating 40 fold between the amaximum and minimum
landings (Fig £.2). fipart from 2 substantial decline  in annual
production of reef fish over the years 15746-78, 1anaings have in
genera2l increased. The most significant increase is an  almost 3—
fold 3ump in landings of fish from S2.1 tocnnes in 1569 to i42.5
tonnes in 1970. Combined landings increased over the 7olliowing 3
years +to 205.F tonnes of reef fish landed in 1973. Annual
landings remained zbov the 290 tonne 1level untili 1573 with a
peal production nf ((24.80 tonnes in 1274. Landings crashed
dramatically in 1976 to 1£2.5 teonnes of fish landed and then fell
further to 95,4 tonnes in 197B. Arnuzl reef fish iandings for the
Cental Fisherips Section rose =agzin sharply in 1979 to Z60.4
tonnes,;, with 3 posk production level! of 254.9 tonnes folliowing in
1280,

&.ZF SPECIES CCMPDSITICN

The most noticable feature about the Central Section is that
landings of all the species eramined have increased significantly
over the years examin=d. The majority of resf fish landings have
heen processed through the Mackay Fish depot, with Townsville
al5p0 handling significant gquantities.

Coral trout is the most commenly commei-cially landed fish in
the Central Section Tabls =.2). Landings increased nearly 4-—
fold frem 1969 to 1970, jumping frem 23.1 to 86.0 tonnes (fig.
£.2). Anpual  landings of Coral trout steadily increased over the
next 4 yesrs to a2 plateau of 194 tconnes cof {ish 1landed in 1974,
Annual  production of Coral trout declined by an order of
magnitude during the next 4 years tc a minimum of 10.3 tonnes of
fish landed in 1978. Landings improved markedly over the next 3
vears te a maximum ennual preoduction for the Central Ficheries
Section of 130 tonnes of fisk landed in 1981.



Annual landings of Sweetlip (fig. 6.3) apart from minor
slumps in production has generally increased in a series. of
plateaus culminating in 2 peak production figure of 96.3 tonnes
in 1980. Annual producticn increased most substantially in 1973
with a 3—fold increase to 52.2 tonnes of Sweetlip landed.
Landings rose -steadily from 1975 to 1980 to a production peak of
6.3 tcnnes of Sweetlip landed for the Central Section.

Emperor is a commercially important species in  the Central
Fisheries Section with the majority of fish being processed
through the Mackay Fish depot. Annual production figures for -
Emperor (fig. 6.4) were minimal until 1970 {under 3 tonnes) but
then increased 20-fold %0 £1.1 tonnes in 1972. After a marginal -
elump in 1973, lzandings cf Empercr jumped toc a peak production
fiqure nof 11% tonnes in 1974, A similar production yiaid was
sustainesd in the nsxt year, but landings fsll to a low of i18.9
ternes in 19745, Production ramained relatively constant in the
sub=pquent vears.

Morwong  landings kzve bksen inconsequential in the Centrai
Fizheries CSection most probably as it is not a particulariy good
z=ating =necias,

Annial production of Manygai in this region is alsc extremely iow
{under- S504g) until 1979 zhen landings rose to 0.8 _uf tonnes.
Howsver producticon f311! to previpus 1 ing figures over the next
tuin vears., b
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4.3 CROWN-OF-THORMS STARFISH IN THE CENTRAL SELCTION.

i. INTRODUCTIOM
The Ce=ntral  fishing Secticn is the same as that defined as
the Central Ssction in the G.RB.R.M.P. Although the area is large
being some .... sguarz kileometres, it has not been subdivided
like the other Fisherize Secticns fcor the C07  analysis. In is
1=2ft unsubdivided dus 2 the fact  that cutbreaks in this area
zve heen wide rancing over = smallier pericds of time compared to

the oth=r ssectiones,

i~
Ohservations of Crown-cf-thorns in the Central Section - -
cf the GBRMP srs largaely confinsd o the pericds 1969 through to
1973, and then again from 1920 through to 17BE.

Scientis* ckszrvations ar2 the most coomon method,and
sufficiant in number, to identify a major pozriod of Crown—of—
therne =mtarfish activit froem 1787 until 1973 (Fig &.8). A
further sesries of ohszrvzitions Scientists identified tihe start
ot = “outhresk® in 1978 = 3 in 1934. L.Kkawise Manta-towing
(Fig.5.7) and . cheservationsz Ly non-scientists (Fig 6.10)
id=rn*ified -utbrzot's orou th2ze time pericds, though they
2iffpr in thr year of ¥i number of reefs with starfisn
populstinns o them, =b o= This is however attributabie to
2ifforonces in numbher of chsesrvztionzs sads rather than any real\zug
pattern. ) 47

ceve
iii. Distance =f Reefs from Populztion Cantres.

All reefs in the Centr=1 secticn lie further cffshore than
theose in the Northsrn Fizheries Ssrtion, the majority being
roncentrated 2t distarces greztsr than 580 k@ offshore. In fact
the majnrity of resfs with ohservaticns of Crown—oi—-thorns are
rlzced orecter than 92 km 2way. OFf those 27 reefs with
significrant opukbkreaks (TARLE 2. 77) 7 e piaced 6690 km
cffshore vhilet the remzirnder are girrzater than 50 k@ from any
sopulation centro.

Mine rersfe 2ave had re~ccourring cutbrzoaks, S of  these twice and
4 razfs (Bramhls, Bowden Eleghers, znd Dip) 3 cccurences.



JABLE 4.1 DISTANCE OF REEFS IMN THE CENTRAL FISHERIES SECTION
FROM PCPULULATICON CENTRES AND INTENSITY OF OUTBREAK.

CATEGCRIES OF QUTRREAK,

A= 1 Starfi=h

A= 1-9 Sta2-fizh

O= 10-17% Starfizh

D= E0-09 Ciorfich

= Y 100 Starficsh

CENTRAL SECTION

: < 0 KM 3I0-460 KM 5
YEAR A B CDE A B CDE
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Table 6.2:REEFS WITH MCRE THAN 100 INDIVIDUALS AT ONE TIME

CENTRAL SECTION

YEAR REEF DISTANCE FISHING ACTIVITY

12969 RRAMBLE

1970 GRUB
ARARB
GLOW
KELED
PITH
SLASHERS

bbb D

1971 ©RUB
HEL IX
BOWL -
CHICKEN
CoIL
DAVIES
FZRK
TLOW
¥NIFE
LYMCH? S
CLASHERS

SPOON

R T Y - QN N S R IR |

Ja

1972 RTOUHDEN

1®7Z HCPE
BOWDEN
PRAWN
SHRIMP

1974 BCOWDEN
PRAWN
UN—-NAME

B N A

1een  BRIT
1992 BRAMBLE

B e

1983 KEEPER
BRAMBLE
DIP
KELSO
TRUNK

Sohod o

1984 BRITOMART
HEL 1X
JOHN BREWER
KEEPER
ART
DIP
HOPKINEON
St_ASHERS
YANKEE

1995 DIP

R A N R RN
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CHAPTER 7: CAPRICORNIA FISHERIES SECTION.

7.1 INTRODUCTICN

ion encocapssses ooth  the

The Capricornia F
f thae Dreat Barrier reer

is
Capricorni® and Csopricorni &
Marine Peri, It is an ar=a s £ 0G0 ;:;ra #ilometres, and
includes the Poppsy, Swain, and Capicorn-Bunke resf complexes.
In torms of fishing it ronrezsents ong of the most scunomically

importart  aress on the Great Barrisr Resf. Studies by the
Tnetitute of Applied Sporciazl Ressarch (1981) as well as studies by
D.P.I. in a=ssociation with DOCFE con the commercial  fishing
Tndustry (1979, have detzilzd the esconomic Chﬁf&CLétl:tlcs ot
the fighing industry In thiz zrea.

Mzjor shor=m bzsed Q.F.B. proceEssing faciporiss aire present at
Rockhampton, Yeppoon, Glads=ten=, Bundakerg, xhzlst other minor
dopeots have oparatad Maryborzugh, Pialkba, Rosslyn Bay and

T
TinTeon Bay at wvaricouc tic
2 rcomhined total pro

T ducticn of reef fish caugnt in the
Capricornia Ficheries Secticon is shown in table 3.1 and +ig 7.4,
vhilst tahl=z 4.2 provides = breakdown by specias of fish landed
for the Capricorniz Fisheriegs Secticn. Appendix A3 has a fuil
listing of sneciez land=d by port. )

7.2 ANMNURL PRODUCTICM TRENDS

The fCapricornia Fisheries ESecticn consisteniiy had  the
greatest annual landings of rsef fish for all sacliais, wup until
1970 (Table 7.1). Arrual productizn o :p;ed substantially in 1961
and again in 1288 and 1949 IFig 7.0%. razned iandings or reef
figh =pzzi=zs  increasesd st=2adily  from SG.B tonnes in 1938 tu a
p!atear of approvimately 7: tonnes in the yaars 1764 tiwougn
unti]l 1944, Annual landings dacrzased 2-§312  over the nesxt two
years to 2 low of IL.T tonnes in 19420 A large juwp in combined
landinte crcurrasd din 1970 from I8.8 o TA.G tonnes. Landings
improved further in 1971 to 113 *onnes, then declined to 53
tennes the fa2llowing yvesr. fAnnuz2l prodoectlon for Loe Capricornia
Fisheries Section remained csntrid z-ocund ths 93 tonne mark until
1977 =fter  which timz  they dropped substantialliy to 5%.1 tannes
in 1979, Papf fich landings incrpaced sigaificantly over the next
tun yesrs tn 2 mealk of 177.1 tormnes in 1FED. but fell two fold in
1922,

7.3 CPECIES COMPOSITION

Sweetlip is the most commonly caught reaf fisi in thas
section of the reef (Tz=hls 5.7 znd zc cuch largely rerlect those
trends seen for trke entir® cosbincd sandings (Fig 7.2). Most
rotzbls ic  the threefeld _ump in landings from ZZ.35 toanes in
1949 o 67,1 tomnes in 1971 (fig. 7.4).

Tor21 drout (fig. 7.3} i= the secord wcst cummerciaily
important fish in the Capricorniz  Seciicn. Landings of Coral
trout increased assymicpically froam 1969 Whan 7.5 Lonnes wer e
recorded 25 beipg landed until 19727 when a plateau of 46.7 tonnes



viere recorded. lLandings of Coral Trout declined subsequentiy
=nart from incr=ase in 1975 and again in 1920.

-landings of Emperor (fig. 7.35) show similar patterns of
annual production found for Ceoral  troudk. jNotable is the 13.3
tonnes landed in 1942 fromr 5.1 tconnes anded the previous year. A
decline in landings is sevidant pver ths next & years reaching a
low producticn yield of 4.7 torpnes  in 13438, Landings rose again
over the neut T years to 2.4 tonnes in 1971 but then crashed
ag2in to 4.9 tonnes in 1972, Landings improved substantially to
1.9 tornas  in 1975, but then fluctuated over the next 3 years
before increasing steadily to 2 peak of 14.45 tonnes landed for
1991, )

Morwong  is a2 commonly caught  fish in the Capricornia
Section; more =o thar in the cthor cections of the Marine parke.
tLandings have declined howsver from valuss of around  the z-3
torne merk ip the late Fiftiss and early sixties 1o Tigures under
cne tonne subssquent to 1944 (fig 7,55, :

T.F.B records af Manynal far ths Copricormia Fisneries
Section, show merzinal Iandings, beoing lass than cne toone until
197< when 1.1 Yorpes wWere landed 7iz. 7.7).

M Landings of NManyn gre rzrorded for 1974 and 1573. Landings
inmrasan? etoadily this tius to a peak of 1.7 toanes in
104
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AT W W

7.1 CRCHN-OF-THDORNS ETARFISH IM THE CAPRICCRNIA SECTICNS

i. Observaticns by Mzthod. .

Chseprvations by Scisntsts of Crown-—of—therns starvisn in the
Cepricornia Fisherises Secticon were made in the years 17706-71,
197677, and 1983-8B4 (Fig 7.B). Th=ere werz2 nct however sufficient

‘ohEervaticn=s made in the perigd 1270-71 (<Z), for any analysis or

inday %o bYe calmulated. IT% should b2 noted though, that the
rhen~vztions meds in this tisme in the Swains rsefs, were of
medivm girz prpulatipn of  botwoon E0-I1C0C individuails (Taple
7.1y, £ compreshernsive study in 1977, fosund Crown—oi—thorns
starfich on 44 of the 3! re=fs surveysd. CFf these, 2 reets had
populaticone of greater than 100 =starfizh, whiist the w@majority of .
the r=mairing reefs had isclated populaticons of  under 10
irdivideals, In the preovious y=sr 2 SUrvey OF 2 SixX  reets had
£231nd kg £9-d any Cr-wn-cof-thorns starfizh. .
Mon-TCoientict ckservaticnse in the periocd 1951-83 identitied
rocurrence of starfish onorezsfs in this regicn. Of 16 reets
rveyed in 1983, 7 had Crowun—cf-Thorns, thuugh 8ix of these had
mrulatieons of undzr 10 individuals., Likowize ooservations oy
cientigts in this sore vear found =starfish oa 9 of the 21 reeTts
urveved 303in < all mmeill aggrzgaticnz. sontinuing swmail
popula*riors weres gighted in 1734, Ly Scientsts and don-—
scisrti=ts, but Manta-towing rzcorded no chzarvations of starfish
or the © rgefe surveved., Lilkewlize 17 reefs “amanta—towed’ in 1985
racordsd o sightings of Croun—ef-thorns.,
ii. Distanco of P=efs from Populaticn Conires.

Penfs in the Capricorn-RBunker group and +tha Swains complex
lie grexter +han &0km  away, and are accessibla from a number of
rorts. These facts make it difficult tpo discarn  any ciear
relaticnship between distzance from port and cocurr&ncsEs ar CrGwh—
of-thorng ztarfish, Only one un-namcd roef in the Swains has had
vihet ~ould be termed 2n cutbrezk. Ro @major populations are
svidant in thae o Sroup.

ony 0OF  CRIOMN--DF-~-THORMS STARFIGH AND COMMERCIAL

&t the time of the firzt zightings o Crown—of-Thorns
starfish in this ssction of the reef in 1727071, iandings ofr reet
fizh s=spotiss had tripled from 38.2 tonnes in 1969 to a peak
annual productizsn of 115 tennes in 1771, This  was cdue  to major
increases in landings of Coral! trout and Swoptlip. The average

7 <

o =
combined wpef sh landings -for the pericd 194 F7i was 69.3
tennes with 2 variance nf 45 %, The folilowing 5 yeair period, 1972
to '97% had a high sucstained average reef fiusi procuction of 92.5
tornez and 3 variance of only 3.2 gporcent.
Cembined landings fluctuated considoerzbly from 4777 to 1981 with

= average produstion of 74.3 tonnes and a variance of 18%.

Minor Trown-pf-thornz storfich pcpulz;imns wars identitied in the
Swairs reefs alt this +timp. Tuo ropfs ware found to  have
populaticons of over 100 starfich in (1977, uwhilst 7 reefs had
=mall popualstions in 1924,



Althcough fishing activites are considerable in this section
of the SORMP, Croun-pf-thorns starfish activity has been minimal.
Crail (1979} using ematewr club records from 1937 to 1978 found
that although this ares 1is probably one of the most heavily
fizhed on the G.RB.R., there had been no decrezase in catches or in
avarage fish siz=2 in the last 20 yesars.



TABLE 7.1: DISTANCE OF REEFS IN THE CAPRICORNIA FISHERIES SECTION
WHICH HAVE CUTEROKEN AND IMTENSITY OF OUTBREAK.

CUTBREAK CATEGORIES.
A= 1 Storfich,.-

P= 2-9 Starfish
N=10-49 Starfish

D= EN-99 Starfish
= > 100 Starfish

CAPRICORNIA SECTION
< 30 KM 30-50_KM £0-90 KM >90 KM

YEAR A B CDE A B CDE A B CDE A B CDE

1955 L -

1970 1

1971

1972

1973

1974

1975

1976

1977 3 117 z2

1978 o

1979 i

1920

1981 1

1982 )

1983 3 4

1984 1 i

1935 |

i |

[

[,
-&rNh‘

(Y
[

CAPRICORN/ BUNKER SECTTEN,
<30 KM 30—-60 KM 50-90 KM >90
YEAR A B CDE A B CDE A B CDE A B

1947

190

104L09 =
1970 i 34
1971

1972

1973

1974

1975

19756

1977

1972

1979 1 11
1980
1081
1982
1993
1924
1985

Hrug

32

b b b
[y
ke e s pb

Gl



TABLE 7.2t REEFS WITH OBSERVATIONS OF

GREATER __THAN 100
INDIVIDUALS CAPRICCRNIA FISHERIES SECTION.

YEAR REEF DISTANCE

FISHING ACTIVITY
1907 UM-MNOMED 4
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PART 4: OTHER FISHERIES

CHAPTER 8: SPEARFISHING

8.1 INTRODUCTION

Spearfishing is a controversial and emotive issue,
particularly in the Crown—-of—-thorn debate. Endean (1977) cited
spearfishing as being the major cause of removal of the large
specialised predators such as the Gueensland groper Pomicrops
lanceol atus.

There are few published reports on the catches of -

recreational spearfishing or of competitions. Saenger (19276)

analysed some data and it is this data plus data provided by the -

fueensland Branch of the Australian Underwater federation
(A.U.F.R.? that is used in this analysis.

Spearfishing clubs today are very conservation minded with
compatitions aimed at collecting a diversity of species and not
necessarily the 1largest, taking the fishing “pressure off the
tradition=l *Target® species. Clubs are scattered along the
G.8.R., the Bundaberg club being particularly active.

(Ses Appendix E4).

8.2 SOURCES CF INFORMATION

The sources of data used are )
(1) Competitive results from the Bundaberg Skindivers Club
Spearfishing competitions, 1963-1274; Cairns clubs, Mackay clubs,
1961-733 Ayr clubs, 19468-725 Cairns clubs, 1969-1973.
{(2) Non competitive spearfishing results from two trips by the
Bundaberg Skindivers club to Lady Elliot Island, and Tryon Isiand
in the Capricorn—Bunker group in 1974.
{3) The Rueensland State Titles, 19355-1975.

No records were available on recreational activities carried
out ocutside the zuspices of the A.U.F.

The data is stored in a relaticnal database as detailed in
section 3.4.

8.3F METHOCDS

Data has been broken down according to the availability of
data into the following four regions.
1. Cairns
2, Ayr
3. Mackay
4. Bundaberg

Catch per unit effort data has been calculated using catch
rates both in terms of number and of weight of fish over expended
man—hours(Appenndix E1). Fish and weight per man are also used as
hours expended were not always recorded,.This fascilitates
comparison between regions and also with fishing activities
such as Charter bcats and amateur fishing.

The average weight per fish of the most commonly occurring
species for each year is calculated to examine whether there have
been any decrease in the mean size over the years and also to

%



illuminate any regional differences in the mean size.
The most commonly speared fish selcted for analysis are;
1. Coral trout Plectropomus sp.

2. Netted Sweetlip Plectorhynchus f1avomaculatus

3. Brown Sweetlip Plectorhynchus gibbosus

4. Many lined Sweetlip Plectorhynchus chaetodontoides
S. Painted Sweetlip Diagramma pictum

8.4 RESULTS
i. Cairns .
Spearfishing results in th= Cairns area were available from

1969 to 1973 from competitions held in the area. Both the mean -

numbers and mean weight of fish per man incresased in 1270 and
stayed at a similar level the following year. (Figures 8.1, 8.2,
8.4). However both fell in 1972, but this is more likely a result
of inadequate sample size than any real pattern. A mean of 5.6 +
1.6 fish p=r man and a2 mean weight per man of 2.3 + 1.86 was
calculated over this 5§ year persid. The me2an weight per +fish has
remained relatively constant over this time (2.25 + 0.5 kg).
ii.Avr

Spearfishing results Ffrom 1967 to 1972 show a slight but
cteady increase both in numbers of fish caught per man, and the
mean weight per fish caught ( Figures 8.5, 8.7, 8.8). The mean
weight of fish per man has jumped 7 +fold over the -same period,
most notably from 1970 to 1971. i )
Coral trout and Painted Sweetlip wer= the most commonly speared
species of fish off Ayr reefs. Coral trout had a mean weight per
fish over the years 194B to 1972 of 2.4 + 0.58 kg and displayed a
decline in mean weight per fish over this period(Fig B.%).
Painted Swestlip increased in mean weight per fish and had a mean
weight over these years of 2.8 + 0.4,

iii. Mackay

Records from spearfishing competitions off Mackay are for
1961, 1948, and then 1971 through until 1975. A mean of 4.1 + 1.7
fish per man and a mean weight per man of 9.7 + 4.8 was found
over these years (Fig 8.13). Both values were reasonably constant
over the period 1971 to 1975. The mean weight per fish increased
over this same pericd (2.9 + 1.2).

Cnly sparse records of commonly caught fish were available
for Mackay (Fig 8.14). The mean weight per Coral trout and
Painted Sweetlip both dropped 2 fold in 1975.

iv. Bundaberg
Data from the Bundaberg spearfishing club is the most

comprehensive dataset available with both competitive and non-—
competitive records. Estimates of weight and number of fish per
man per hour were calculated as accurate lengths of time spent in
the water were receorded (Figures B.15 and B8.16).

Both have fluctuated over the years. The apparent increases in
1972 should be dis-regarded due to the inadequate sample size.

A mean of 1.8 + 1.1 fish per man and 3.7 + 2.9 kilograms per man
was calculated over this period. A mean weight of 2.25 + 0.53
kilograms per fish over this time, with notable increases in 1971



FIG 8.1: Mean Fish per Man caught in Cairns
spearfishing competitions.
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Fig 8.2: Mean weight (kg) of Fish per Man

caught in Cairns spearfishing competitions.
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Fig 8.3: Mean weight per fish caught in
Cairns spearfishing competitions.
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Fig 8.4: Cbmbined catch effort data for Cairns
spearfishing competitions.
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Fig 8.5: Mean Fish per Man caught in Ayr
spearfishing competitions.
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Fia 8.6: Mean weight (ka) per fish caught
in Ayr spearfishing competitions.
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Fig 8.7: Mean weight (kg) per fish caught in
Ayr spearfishing competitions.
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Fig 8.8: Combined catch effort data for
Ayr spearfishing competitions.
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Fig 8.9: Mean weight (kg) per fish for
- common species in Ayr competitions.
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Fig 8.10: Mean number of fish per Man
caught in Mackay spearfishing competitions.
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Fig 8.11: Mean weight (kg) of fish per Man
caught in Mackay spearfishing competitions.
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Fig 8.12: Mean Weight (kg) of fish caught
in Mackay spearfishing competitions.
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Fig 8.13: Combined catch effort data for
Mackay spearfishing competitions.
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Fig 8.14: Mean weight (kg) per fish of common
species caught in Mackay competitions.
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Fig 8.15: Mean number of fish per man and per hour
for Bundaberg spearfishing competitions.
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Fig 8.16: Mean weight of fish per man per hour

for Bundaberg spearfishing competitions.
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Fig 8.17: Mean weight (kg) per fish for
Bundaberg spearfishing competitions
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Fig 8.18: Combined catch effort data for
Bundaberg spearfishing competitions.
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Fig 8.19: Mean weight (kg) per fish for
common species caught in Bundaberg competitions.
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and 1972 was found (Fig 8.17).

Coral trout, Netted Sweetlip and Painted Sweetlip were all
commonly taken in competitions off Bundaberg. The mean weight of
all these speciess has remained ralatively consistent over the
years (Fig 8.19).

8.5 DISCUSSION

i Regicnal Differences

Referral to table 8.1 would suggest that although the mean
weight per fish is similar for all areas, catch rates differ
considerably. Catch rates for Bundaberg competitions are
significantly lower than the other areas. However due to the high -

variance associated wiih these estimates, it is impossible to -

guage whether +fish are indeed scarcer on reefs off Bundaberg
{i.=. the Capricorn-Bunker group). In addition factors such as
=kill need to be considersd. .
Compariscn of the competitive and recreational results from
Bundaberg show similar catch rates but a significantly lower
weight per fish for recreaticnal spearfishing. Spearfishermen
with the motive of getting fish +for eating may go Ffor greater
numbers than size. fctual comparison of the mean weight of Coral
trout and netted Sweetlip show no real differences for the two
modes of spearfishing.

Table B8.1: Summary catch effort statistics by area for
spearfishing competitions. "

AREA F/M SE KG/M__SE KG/ F SE Tot Wt
Cairns S.6 + 1.6 B.9 + 6.9 2.5 +£ 0.5 353.4

Ayr 2.4 + 0.7 7.8 + 3.9 2.9 + 0.9 162.7

Mackay 4.2 + 1.0 2.7 + 4.8 2.7 + 1.2 689.3

Bundaberg{comp) 1.8 + 1.1 3.7 + 2.9 2.3 + 0.5 187.1

non—competitive 1.4 + 0.3 2.7 + 0.1 1.6 £ 0.1

The A.U.F.@. have long worked to maintain spearfishing with
conservation of fish stocks in mind. Spearing of the estuary cod
Epinephalus tauvina and the g2ueensland groper Pomicrops
lanceol atus of this species was banned by the A.U.F. in 19&67.
The largest recorded specimen of the Q@ueensland groper weighed
233.1 kg and was speared at Lady Elliot island in 19664.

The scoring system used today has a minimum weight of 1 kg for
all species and a point system which emphasizes a diversity of
species rather than the heaviest catch. This design has the
effect of spreding fishing pressure ocut over a number of species
and taking the pressure off “target species®.

The actual total 1landings of fish per annum (Table B8.1) is
insignificant in comparison to Amateur line fishing and charter
boat operations.




CHAPTER 9: CHARTER BOATS.

2.1 INTRODUCTION

Charter boats have become an increasingly economically
important characteristic on the G.B.R. Most visitors to the
G.B.R. ‘experience the reef’ wvia these boats. A number of
activities such as diving, reef walking, photography, cruising,
resort access, are engaged in on these charters. However
reef fishing is by far the principal activity engaged in. As such

it represents a considerable amount of fish being caught. Hundloet

et.21 (1987), calculated from 48 charter boats surveyed, a total
weight of 263,000 Kg of reef fish
extrapolated this value to include all
arrive at 3 valus of 430,000 Kg of whols

boats on the G.B.R, to
tish.

9.2 SCURCES OF INFORMATION

Data is taken from a survey o
Institute of Applied Research {Unpub
This report surveyed the number o
listed by the Queensland delpartm
fugust 1984, A  total of R
bareboats, and of this number boats are listed as being owned
by individuals or firms with idential or business addresses on
the Mainland adjacent +o the reef region. Estimates of the extent
of fishing activity associated with each charter boat were gained
in the survey giving areas fished, annual amount of fish caught
most commonly caught speciss, and number of visitor days.

Charter boats from the
eporrt to GBRMFPA)

Charter Boats in Queensland
t of Harbours and Marine as at
vessels were listed excluding

2.3 METHODS

The above data source has been summarised to provide annual
estimates of fishing activity for each home port region and the
fisheries section in which they lie. Cnly catches of demersal
species have been used. The most comm ly caught species are
coral trout, sweetlip, red emperor, spanged emperor. Pelagic fish
such as Mackerel and other game ficsh have not been considered as
the aren’t relevant to the aims of this study.

The annual number of fish, weight of fish, number of fishing
days has been compiled where available for sach boat.
These terms are defined below.

1. Number of fish: Number of fish caught per annum.
2. Weight of fish: Whole wet weight of fish caught per annum.
3. Fishing days: This is based on the the number of visiting days
for each boat. Visitor days refers to the number of persons
on board charter boats as paying customers regardless of the
length of stay on board. For example a passenger undertaking a
hal f—day trip would be considered to generate ocne visitor day. If
the vessel! is primarily used for fishing then this can be
regarded as being eguivalent ta fishings days. Otherwise the
estimates of fishing days is based on the the number of charters
which went out fishing. '

ght Ffor 1984. They-






iii. Capricornia Fisheries Section

' Twenty ons Charter boats operate in the Capricornia section,
13 of these out of Gladstone, 4 out of Bundaberg, and 2 out of
Rosslyn bay. A total number cof 14900 fish from 2 boats and a
total weight 54870 kg were caught by 11 boats in 1984.

A mean catch rate of 6.86 + 3.& kg per fish per day was estimated
based on r=cords from 9 boats. This value was significantly 1lower
for boats ogperating cut of Gladstene (Fig 2.3). A mean weight of

1.35 + 0.01 kg per Ffish was calculated for the Capricornia

Section, which was consistent for all ports.
DISCUSSICN

i. Regional Differences :

There is little difference in the mean weight per fish
calculated Ffor the Northern, Central and Capricornia Sections
{Fig 9.4). Likepwise catch rates of number of +ish per day for
Northern and Central fisheries Section show minimal differences
(7.12 and &.756 respectively). However estimates of weight of fish
caught per day differ 3—fold (Fig 3.4)}. These estimates should be
dis—regarded as the other two calculations of catch per unit
effort are so consistent.

Most obvious are the regional differences in total numbers and
weight of fish caught.

From the available data a mean number of 1416 fish an;/;éZQ/
ed on

g of fish were caught in the Northern Section in 1284. qﬁ

tkese values, it could be expected that an estimated total of
28320 fish and 581200 kg cof fish could be caught by the 20 boats
operating in the Northern Section (Table 2.2).

Likewise for the Central c=ection an estimated total of 2114510
fish and 4075190 kg of Ffish could be caught by the 31 boats
cperating. For the 21 boats in the Capricornia Section an
ecstimated 312900 fish and 6570200 kg cof fish could concievably be
caught.

Clearly the amount of fish taken by Charter boats is
substantial, most notebly in the Central Section. If added to the
the recreational fisheries it becemes evan more so



Fig 9.1: Mean catch effort data for fish caught
by charter boats in the northern section.
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Fig 9.2: Mean Catch effort data for fish
caught by charter boats in the central section
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| Fia 9.3: Mean catch effort data for fish
caught by charter boats in the Capricornia Section
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Fig 9.4: Regional comparison of catch effort
for fish caught by Charter boats.
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TABLE 9.1: TOTAL ANNUAL CATCH AND CATCH RATES OF CHARTER BOATS

BY HOME PORT AND BY FISHERIES SECTION.

HOME PORT TOT No. No. Wt. No. WEIGHT FISH WEIGHT
BOATS FISH FISH DAYS PER FISH PER DAY PER DAY

PORT DOCUGLAS

Total 4 1600 1000 3820 n.a. 1.71 0.4

Number boats 1 1 3 1

Average 1600 1000 1273

Std.Dev 782.5

CAIRNS

Total i3 67200 14320 1571 3.48 246.8 10.358

Mumber boats S5 S 4 3 3 2

Average 1380 3580 392.7 1.82 8.2 5.29

Std.Dev 953 2340 36.2 0.85 Z.1 3.90

INNISFAIL '

Totzl 3 0 S4640 1285 12.82

Mumber boats 9] 3 3 3

Average o 1880 428 4.27

Std.Dev 967 190.8 0.359

TOTAL

Total 20 8500 20960 6291 5.48 28.51 23.8

Count & 8 ? 3 4 &

Average 14156 2620 4699 1.82 7.12 3.96

Std.Dev 8784.46 2032 703.6 0.86 8.48 2.85

CENTRAL

MISSION BEACH-LUCINDA

Total 3 11500 2200 3ZBO 1.87 ?.47 2.37

Number Boats 3 3 1 3

Average 3833 3066 380 0.69 2.47 2.37

Std.Dev 1681 27846 V.37

TOWNSVILLE :

Total 1 36510 101100 46570 13.93 63.924 155.7

Number Boats g 10 12 & 2. 10

Average 4563.7 10110 547.5 2.32 7.1 15.57

Std.Dev 4366 10339 256.3 0.45 4.33 11.57

BOWEN

Total 2 1860 3140 280 3.97 6.42 10.71

Number Boats 2 2 1 2 1 1

Average 230 1370 280 1.98 b.42 10.71

Std.Dev 870 1430 0.3

SHUTE HARBOUR

Total 13 16940 i1BOSO 24695 10.13 21.64 24.4

Number Bozsts 7 3 4 S 4 2

Average 24290 3610 741 2.0 S.41 12.2

Std.Dev 2575 4083 933 0.80 2.29 0.3

TOTAL

Total 31 68210 131490 10695 32. 69 101.47 193.2

Number Boats 21 20 i8 17 15 14

Average 3428 6574 S66 1.92 b.76 13.8

Std.Dev 3400 8473 S00 Q.79 3.7 10.4



TABLE 9.1 CONTINUED

CAPRICORNIA

ROSSLYN BAY : )

Total 2 6700 23000 1300 1.34 .

Number Boats 1 2 i 1 1

Average ] 6700 11500 1500 1.34 2.3

Std.Dev 2300

GLADSTONE

Total 15 8200 258350 4242 1.36 23.0 20.98

MNumber Boats 1 & 6 1 i '3 :

Average 8200 3893 707 1.3é6 23.0 4.19 R

Std.Dev 957 741 2.2

BUNDABRERG -

Total 4 5520 315 31.54

Mumber Boats 3 3 -3

Average 184¢ 171 10.57

Std.Dev 1177 89 2.195

TOTAL .

Total 21 14900 54870 6257 2.7 61.82

Number BRoats 2 11 i 2 9

Average 7450 4988 £23 1.35 6.8B6

€. E. 750 4350 688 0.01 3.60

grand total 72

Table 9.2: Expected total number and weight of fish by for all

boats in each fisheries section based on actual mean values.

CPUE NORTHERN SECTION CENTRAL SECTION CAPRICORNIA SECTION
TOTAL MEAN S.D N TOTAL MEAN S.D N TOTAL MEAN S.D. N

F/D

OBSERVED 8500 141&6 874 & 68210 3428 3400 21 14900 74506 750 2

EXPECTED 20 BOATS 21 BOATS 21 BOATS

TOTALS 28320 2114510 312200

KG/F .

OBSERVED 273040 2620 2032 8 131490 6574 B473 20 54870 4988 4550 11

EXPECTED 20 BBATS 31 BCATS 21 BOATS

TAOTALS 581200 4076170 46570200
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CHAPTER 10:

DISCUSSION

10.1 THNTRODUCTICN

REGIONAL FISHERIES DISCUSSICN.

This study has focused on the commercial fin fishery and
i**s re=levance tao +the focanthaster phencaencini, as wall as
ronsidering th= availabls spearfiziiing data.

However in mcre recent yesrs ths major wourcs of fishing pressure
has come from ther recreationzl fishery and the increasing number
of Chorteor bm2tc conersting.In Cueensz=loand, in the period from 1968
tn 1979, ~rpi=tr-ations of  Drivate motor boats increased from
20,438 ¢z 72271, 2n incr=ase of IS0 psrcent (Oraik, 1783).

This chapt=r iz divided inte two parts. First is  a
cempirative discussicn of diffarsnces in catdi: reiss oFf the
variaus m=asthods of Fishing angd rogicnral pattzrns. Secondly
nreductizon of 317 maothco 13 then alaigaasised to gain a totai
fishing pressu— oor 3inn perspectiva.
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NCEPTUAL FRAMEWORK

fulfill two purposes.
tigates the consequences of commercial
rs of the Crown of Thorns starfish,

eks to establish the framework for a
ted information on the Great Barrier

al framework needed to impliment these
e following sections.

FOR__THE STUDY OF THE CONSEGUENCES OF

E _OUTBREAKS OF ACANTHASTER.

= a number of hypotheses have been
he occurrence of “outbreaks * of large

the coral feeding asteroid Acanthaster

ive damage to coral reefs (Endean &
7823 Moran, 1986). =
that focus on man—induced causes of
noval hypothesis produced by Endean
most attention in the scientific

that outbreaks are unigue events which

PART 1: INTRODUCTION

CHAPTER 1: RATIONALE AND CO

1.1 AIMS

This study seeks to
{1). Specifically it inves
fishing on possibl= predato
A.planci. .
(2). More broadly it se
database of fisheries rela
Reef. ;
The rationale and conceptu
two aims are outlined in th

1.2 RATIONALE AND FRAMEWORK
FISHING PRESSURE ON POSSIBL

1.2{(i) RATIONALE

Over the last 25 vyea
formul ated to account for t
feeding aggregations of
planci. which causes extens
Stablum, 197335 Birkeland, 1

Of all the hypctheses
A.planci, the predator re:
{1969) has recieved the
literature (Moran, 1986).
This hypothesis emphasizes






gt and landed, antd siome measure ot risning errort. #1so areas LCat

¥ licensed fishing vessels and their general fishing records c
istics is imperative. character
hermore managements ability to assess the database will Furt
i@ quality and timeliness of research commissioned and affect tt

55 of resultant policy (Beurteaux,

the succe

'STABLISHING A DATABASE 1.34i1) E
piling such a database as would be of use to management In corn
s in Bueensland one has to first identify the sources of decisions
on and secondly assess there accuracy. informati
he case of Sueensland this is notoriously difficult and In ¢t
standing of the history of QRueensland fisheries is ' an under

« This is putlined in section 2.4.

essential

of comprehensive r=cords from any one data source has The lack
in the compilation of a number of information sources resul ted
fer widely in their accuracy and comprehensiveness and which dif
n must be interpreted differently and with caution. " so in tur

K.

nt and accurate catch records
lly envisaged as drawing on a
nd then attempting to coiiate
database.
envisaged to best evaluate
Therns outbreaks and +fishing

erpactive provides tiie major
ifferences of Hueensliand fish
tr2nds and examines now they .
f{ Thorns. This perspective is
section.

1 perspective focuses on the

=mersal reef fisn at a reefal
fic localities, 8oult reef in

s area reetfs is made.

ity of data at the completion
ggtual Framework iad to be
ginal cocnceptual framework is
cthar data socurces become
amawork be utilised. These
ompletion ang, relevance to

figures vor the comnercial

1.4 CONCEPTUAL AND DATABASE FRAMEWOR

{i) ORIGINAL CONCEFRTUAL FRAMEWDORK

Due toc the lack of any consiste
for Queenland this study was origina
numb=sr of scurces of information, a
them into a =chesive, and meaningful

Two differing perspectives warse
any relationshipz between Crown of
activitizs on th= G.B.R.

Firstly 2 long term regional p
focus on rozgional! and  temporal d
production. It identifi=s general
may relzates +to cutbreaks =f Crown o
more fully puklinsd in the following

Secrndly a2 detailed kiclosgica
r=latinnship between A.planci zrnd 4
1=zvel, A detailed study of tws speci
*he Capricorn Punker group and Cairn

However Juep to the unavailzbil
of this s*uvdy *rhe coriginal conc
abandonad. £i5 it gsrtands the ori

still =-und. In +he s=vent thesz

availahla it i3 r=commend2d this
projett=; thelir estimated time of
manacoament are dete2ilzd in Chaptesr 2

(1i) A LONG TERM REGICMAL PERSPECTIV
Ca*ch records z3nd  production



Oi10wailg ey mignt co =Y Wt 1L 28 Use -8 assess ©
pertzir to A.planci ouibreaks,

{a). uasnsland totzl! producticn

vidual szpacies in Rueensland. fh)Y. The= r2lztive importance of ipdi
isheries production, catch {c). Recicnal contrasts cf +
industry differences. composition, fishing t=chnigues, and
gures for individual species Commercial annu=al production f3
ueensland Fish Board (2.F.B.) by lzandirg reginn ars  t3ken from 2
recordz are avaiiable after annuel reperis from 1957 o 1981, No
s wora investigated (@.F.M.A, this dats though a numbsr of spurce

arnd fizsh procezccors).

CHAPTER 2. AN OVERVIEW OF QUEENSLAMD FISHERIES.

2.1 INTRODUCTION

Contrary to popular belief Bueensland coastal waters are no
as rich in quantity of fish as gensrally beliaved although th
diversity of fish speciss cannot be disputed. The Gueenslan
fishery is characterispd by a varipty of +fishing methods an
products which arz influsnced by the length of coastline and th
largely tropicel element (Williams, 19280).

The commercial fishing industry in Buesensland is one of th
largest in  Australia coming s=2cond in value only to Wester
Australia.The extent of the the fish caught by amateur fisherme
in Austzalia has not been determined but in 1976-77 an estimate
27% of fresh % frozan food was caught by leisure fishermen.

However uncfficial sourc=s within the industry suggest th

total valus of preduction may be as much 22 2-3 times th
cfficigl figure. It is sesstimated that greater than 504 ot th
catcth is trad=d on the black market.
There sre a large number of amateur fishermen who because of th
guantities involved sell all or at least part of their catch.Thi
groug could b2 described as professional  amateurs and theis
activities carn impinge heavily on cperations of the commercia
fishermen.

Mansgem=nt pelici=s are needed to overcome resourc
3 depleticn, to censerve the income of commercial fishermen and t

rosplve conflicts bstween recreaticnal and commercial fishing.

LD

W Jd i

LU
i

=t u e

= The mest  important edikle fish caught arcund Gueensland ar
mullest mackersl, br=am, whiting and giant perch {(barramundi).

v In general it esppears that the +raditional fisheries are nearl:
fully euploited,

o Sezfried (1983) noted the follcowing characteristics abou
the RQueenslend fishery.Dver the 5 year period 1976 to 1961.

2 1/Fin fish production has re2mained reascnably static and in som

cases hss declined (Empercr, Snapper, Threadfin salmon, Whiting.

zrnd Flathead).
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2/Barrarundi producticon peaked in 77-78 78-72 but has sinc
declined by about T0%

I/Tuna fishing is at present almost ncnexistent.

4/0verall fish production has declined since a peak in 74-75.

2.2 METHODS OF REEF FISHING

Rezef fish re taken by fishermen engaged in a number o-
fizheries(e.g. prawn, and mackerel) and in most cases reef fist
provide only & supplement to other fishing methods.
Mo=t vessels are cepable of being used for reef fishing and the

; majority of these carry line fishing licenses. Approximately 13t
N master ficshermen claimed reef ficshing was their primary income
: whilst some 300 lice=nses are held in Busensland (Williams, i1980).
s Cptimum locations sought by commercial fishermen are areas
n Clear of and generally about one half mile from the reef ris
3 drop-offs in depths of between 4 and 14 fathoms adjacent te
submergsd r=ef, bommiss and r=ef outcrops.
j The Ffish are taken by handlines which are rigqu and baitec
o the ceonditions and fishermens preferences. The ac:nrging &
ught largely determined by an indiwvidual quantity ca

fishermen’s

experience and skill.
1k of commercial reef catch is heid on ice and
fresh fish.

- DIFFERENCES IN LINE FISHING OPERATIONS.

shing by handline is carried out along the entire

hough few fishermen work ncrth of Cape Flattery.
exists regarding nusber of people in the industry.
80) Ffound 155 professional fishermen were registered
eef fizhermen in 1979 ( or 5.9 % of total number of

fishermen in Bueensland) and 112 in 1930 (4.9 %).
ority eof fishermen were found to work in one *fishing
lthough 25% cpersted in  two. Many were reported as

reef fishing secondary or tesritiaryform of fishing.
g= of parttime fishesrmen was estimatzd at 12 %.

AMND STRUCTURE OF FISH MARKETING IN SUEENSLAND.

ction providez a gesneral cutline of the background
the Queensland fishing industry has developed over
J2ars and gives an understanding of the problems

ith consistent dats records.

zand Fish Bnoard.

1982 marketing of fish was controlled by the fish
=mant Act 1972 which estzblished the GCueensland Fisn
2.} as the statutcry marketing authority for the
=try. .

2ensland Fish Bpoard (R.F.B.) =stablished in 1973 was
for the marketing of fishermens catch in certain

The by
unlpaded as

2.3 REGIONAL

Reef i
2ast coast t
tittle data
Williams (19
2 primary r
profaoessional

The maj;
area’ only =z
considering
The percanta

2.4 HISTCRY

This se
along wvhich
the last I
essorcisted w

i}, Quesnsl.

Until
supply managi
Beard (O.F.!
fishing indu:

The Dus
responsible



dugensl an which had been fish supply ~=ditkiys D

revicusly  from 19&& tp 1973
:d been responsible for the marketing

L g 38

declared
the north Bueensland
of fish north

districts. F
Fish Board h:
of RPockhampte

»  March 1982, the Gueensland Fishing Industry on S5kt

and Marketing Bill was passed
financial situation of the Q.7.8B.,
ing industry te reocrganise
ided provision for the institution of a new authority
leensland Fish Mangement Authority
2 B.F.M.8 responsikle far
marketing, producticn, licensing,
ind  fish promotion {(Queensland Statutes, 1982). It
vision for the compilation
aszlars and preocessors
h datz kzse.The BQ.F.B.°s regulatory
 Q.F.M.A.,however the bpoard was retained to operate
cf e itrader o©n an equal
iving fishermen the choice of s2lling their product

@mainly as a response
and the demands
the marketing of fish.

(BG.F.M.A.). The
co-ordination and
prodguct quality

of monthly
to provide an
functions were

foocting with the private

Organication
to the ppor
from the fict
The act incls
termed the
act made +}
centrol  of

standards, =
also made prc
seafond  whol
accurate catc
zeded tn  ths
in the rcole
industry.By g

returns from

licensed processors or
et sales would be reduced

ly asspciataed with the
ndustries {8.D.F.1. who
2 Rueensland Commercial

y also 1lobby the State
. the final say reguarding
latiznral Fashing Industry

to being during 1986 when °
iith the Former national

FelaGala
fishing industry is shown
r (198&, Ed. Hundloe).

Scarborough, Townsville,
r2 than 350 % of the catch

ired all fish and seafood
- and destined for sale in
oard. .

- the boards marketing
g the black market.
arketing and Organisation
ndaticns of the commitee
 of selling their product
tives or licensed private

n analysis of
ensland examining number
- mNErY e ot £ cchs e

through the Fish Bpard, or c=ther
whelesalers it was hopad that black martd
{Seefried, 1983).

Today the A.F.M.A. is intimate
Queensland Department of Primary I
apppints it’s  members and wit th
Fishermens Organisation (Q.C.F.C.).

The fishing Industry in Duesensland ms
minister for Primary industry, who has
statz fishesries policy, through ths i
Council (N.F.I.C.). The N.F.I.C. came in
fishermen sxpr=ssed dissatisfaction »
body, the fustrzlian Ficghing CTcuncil {(A.
The current structure of the Buaensland
in figure 2.1 taken from GSray and Spence

{ii} Black Market.

In majior ports such as Southport,
and Cairns it has been sstimsted that @c
is traded on th2 black marist.

The fish zupply management act 1972 requ

caught within the fish supply district
Queensland to be delivered to the fish b
Howeaver due tgo dissatisfaction with
rerformance fishermen have been suppglyin
The 1982 Queensland Fishing Industry M
act has inccorporated seme of the recomme
so that fishermen now have the choice
thru the fish board, ficshermen®s cccpera
nrocessors and wholesalers.,

2.5 DTHER STUDIES
Williams (1979, 19280) undesrtock a

of commercial fishing operaticons in Que
cf Fficshermepn., arsacs Sfiched. mrhilitv



shing activities.

nature of the Commercial

€ been compiled by

-F.0 (1977) and by GBRMFPA
the Cairns Secticn are
cpherson (1778), B.D.P.1I.
MPA {(1981).
characteristics of the
in the Gireat Barrier Reef

location of home port, and subsidiary fi
Reperts describing the gensral
fisheries in the Capricornia section hav
in a joint sffort by B.D.P.I. and 0.C
(1979. Fishing related activities in
desribed in publications by Haysocm and M
(1980) and zoning recemmendaticns by GBER
Information on the economic
recreational and commercial fisheries
region are detailed in Hundlcoe et =

1, 19805 Hundloe, 1981; e 2R & = z
0; Driml et _al, 1982, guzgaﬂe et _al, 19813 Driml, 198
These studies provide a“.aranalke, 1;?1, and Jgnsan11979.
capital and recurrent reg1cn§1 and- total estlmatE% of
hes, and~ consumption of expenditura, incomes, values cf catc
seafocd.
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PART 2: METHODOLOGY
TER 3: METHODOLOGY FOR COMMERCIAL FISHERY ANALYSIS. CHAF
INTRODUCTION 3.1
The analysis and subsequent outcome of a study is affected
he quality and consistency of the available data sources. by t
objectives of looking at thz commercial fishing industry on The
Great PRarrier reef with respsct to Crown-of-thorns starfish - the
reaks was to gain a long term regional perspeciive. outh
secondary objective was to estaklish a conceptual Framework The
the establishment of a relevant fisharies database that would for
¥ use to the GBRMPA. Intrineic to both these objectives is be o
identification of 2ll1 available data sources of relevance. th=
rdingly cther data scurces and future develcpments pertaining fccc
cmmercial fishing are ocutlined in chapter 13. <0 £
SOURCES OF IMFORMATION 3.2
fnnual Bue2sensland Fish Beard records of landings by Port
~the enly data available for analysis. These records list the KEFS
1 guantities of fish and shellfish reciesved at various G.F.B. tota
ets and agencies throughout Rueensland. Data was collated mark
until 1957 and up to 1981 when the major respcnsibilities of ::Ck
e

Bueensland Fish Board became largely defunct.

Records of all species landed at Fish Board Landing Ports
stored in a database at +the GBRMPA from 1974 tili 19681 in BT
illment nf the secondary cbjective of a relevant database. fulf

As fear as the primary chjective concerning the investigation
the consequences of fishing with repect to Acanthaster
reaks, snnuzl landings of five commercizally important

of
outhbk



species were selected for analysis. The justication

species selection is outlined below.

JUSTIFICATION OF SPECTES SELECTION FOR ANALYSIS AES
Apart from the Spangled Empercr Lethrinus nebulosus, which

been identified as a possible predator or at ieast an active has
~tunistic scavenger of the Crown of thorns (Birdsey 1977, Hppc
b GBRMPAY, no cother commercially caught species ' unpu
be=n identified as likely pradators. have
iustification feor the inclusion of the other 4 species is as The
OHS. foll
11 2re large resident demersal fish on coral reefs. . 1. A
11 are benthic omnivorous feeders. 2. A
11 are commercizlly caught fish on coral reefs. S. A
From this it can be inferred that all species would suffer

juivalent degree of fishing pressure. Any severe depletion of #n =
> demersal fish stocks, which are the most likely piscivorous larg
ators of Crown—of-Thorns, can best be inferred from analysis pr=d,
atch rates of these species on reefs. Idealiy information is of c.
needed or the relative compositicn of each species at reets ?hen
arious locs=lities. However no data was available at the time . 15

by (@.N.P.W.5. at Boult reef is

ove critaeria, landings of the
ed. Annual and regionai patterns
2 any significant relationship to
cutbreaks.

ethrinus chrysostomus; Emperor,
s, Plectropomus sp.; fiorwong,

s Lut janus malabaricus were all

1 available on each species is
e and comacn species names given
lusensland Department of Primary
ended Marketing Names for Fish®

4
, nebul osus "OFP1 CODE: 4066
ELl Ck SWEETLIF

o B&Qam it is common fish in
2 north. Although. it is a good
ind as ready sale as it should,
entage recovery of fillets is

ostomus DPI CODE: 4JGb64
TRICKY SNAPPER

of writing, though a study
presently being undertaken.

On the basis of the at
following species were analys
ware examined to see if they bor
the dynamics of Crown cof Thorns

The species are Sweetlip, L
Lethrinus nebulosus; Coral Trout
Plectorhynchus ictus; Manygai
selacted for analysis.

The biolngy and informaticor
summarized below. The species cc
ar? those provided by the &

industries publication "Racomn
(1925) .
1y EMPERCEK

ScientScientific Name: Lethrinus
Other names? SPANGLED EMPERDR; Y
oinloay

Rezching a length of up ¢
cffzhore waters from Gladston
markztahle species it does not f
principally becaue= the perc
relatively low (Grant, 1282).

2/ SWEETLIP
Scirntific Name: Lethrinus chrys

Other names: LIPPER; RED THRDAT;

Rinoleoaw




n the Great Barrier reef, it is Tha most  common Emperor o

tone north. This fish may reach a taken by line fishing from Glads

9 kg. length of 20Cmm 3nd a weight of
=/ NAMYEAT

baricus and L.sebae DFI CODE:4053 Scientific Name: Lutjanus malaba

RED EM RED JEW; RED SNAFFER Other Names: SCARLET SEA PERCH;
Rinlogy

baricus the true red Emperor The similarity of L.mala

z2Cies

resfs it forms mixed schoois with
anus sanguineus.

marketad under the

L.sebae has resulted in both =p
sams name.

Morz commen on the northerly
the saddle tailed sea perch Lutj

ecies

ought

nt on

- this
and

+ the
Great

ecies
into
an be
acent

y- ¥4 CORAL TROUT
Scientific Name: Plectropomus spp. DFPI CDDE: S44
Binleqgy

Plectropomus leopardus is the most commonly caugnt sg
of trout with P.maculzatus more conmon on inshore areas.
GBrowing tc at l=zast 48Cmm, Coral trout is a commonly s
species sDwing te it?s premium market price.

k=35 MORWONG
Srientific MNMame: Plectorhynchus pictus oP1 CCDE: S02

Other names: Painted sweetlip

Bislnogy

Frokably the cocmmonest Morwong, P.pictus is abunds
reefs and in estusries along the entire Queasnsland coastline
However a number of mor2 edible species are amarieted under
name including P.goldmanni, P.chaetodanoides,
P.flavomacul atus.

3.4 REGIOMAL SECTICNS

Some 31 processing plants were under the control c
@.F.B. Seventeen of these are within the bounds of the
Barrier Reef Marine Park.

To best reflect any regional differences in sp
composition and cstch rates the 6.B.R has been partitioned
four “Regional Fisheries Secztions? {Table 3.1). These c
regarded as the primary catch a2rea for fish processed at adj



shore based processing plants within these Fisheries Section

y — Maryborough

S.
on of The broad spatiz=l scale adopted is a result of the . resocluti
ta is the available data. As no actual catch per unit area da
eater evailable the best that cer be inferred is that there was gr
ction likelihped of the fish being caught within the Fisheries Se
adjacent to the port of landing than any other Section.
tions The Northern, Central, and Capricornia fisheries sec
. The are based on the the GBMRPA zoning sections of the G5.B.R
A Far Nerthern Fisheries ESection incorporates both the GBRMP
1 and Northern and the Cairns-Cormorzant pacss Sections. The Centra
BRMPA Capricornia Fisheries Eection are identical to those B
zoning =sections of the same name.
F the The Southern Fisheri=s Section lies ocutside the bounds o
ction Grezt Barrier Resf, but the processing gplants in  this se
sti!! proesss fish caught from the reef and shipped down.
y STORAGE 3.3 DATF
2 was compiled into a cohesive database using a modified Dat
a2l database known as “Paradox’. This software package was ralaticr
or  the szase of manipulaticn. Dats of all 8.F.B. records chosen 4
es by port from 1974 till 1981 are compiled whilst prior by speci
+ only thpose species of relevance to this study are to this
. This -data aleng with the Crown-cf--thorns database (see collatec
10.2)Y is stored at the B.B.R.M.P.A. on the UNIX based section
= mainfran
1. RESIONAL SECTIONS AND GQUEENSLAND FISH BOARD DEPOTS. ) TABLE 3.
. FISHERIES SECTION FISH BOARD DEPOT REGIONAL
ERN SECTION Cairns 1. NORTH
York - Tully Port Douglas Cape
Innisfail
AL SECTION Ingham 2. CENTR
- Mackay Paluma _ Tully
Townsville )
Ayr )
Homehill
Bowen
roserping
Mackay
CORNIA SECTION Yeppoen S. CAPRI

Rosslyn Eay Macka



RocKhampoon
Gl adstone
Bundaberg
Pizlba

Hlar yborough
Tin Can Bay

ERN SECTION
orough — Brisbane

S mnum

Brisbane
Caloundra
Clevaland
Dokboy Creek
Maocloolaba
Ezandgate
SEcarkcocrough
Szuthport
Tewantin

4. SOUTH
Maryb

} examine both the spatial and
n of the above |, species. The
2d in 3.5 are&sed to best
n terms of combined annual
rocessing plant differences.
Secticn ara2 examined in the

landings of +fish by region,
tctads landings of individual
2s rzgicnal tabies of annual
ng plant.
ined tcotal of fish fillet and
cf 24 vyears from 1537 untii
t. Figures had to be modified
fish, and to convert +tigures
mS.

Catch per Unit effort (CFUE)
ticn regarding actual fishing
nding data. In addition other
- makes any detailed anaiysis
ned in section 3.7.
 cconcerned with spatial and
the way in which they relate
arfish. -

A

. data had to be overcome to
is. These are outlined below
2 results and to forewarn the

in the data. The absolute
n their face value but rather
f lcng term trends in the

P 2y b — L | o Y. I

3.6 METHODE OF ANALYSIS

The 9.F.R. data has been analysed tr
temporal trends in annual productic
regional Fisheries ESections defir
examine differences which exist i
landings, species composition, and g
These recsults. . of =2ach Fisheries
folleowing 4 chapters.

Table 4.! shows the combined total
whilst Table 4.2 demonstrates the
specizs by region. Appendiy A provid
landings of fish specices by procescsi

The figurss us=d are the comb
whole fish preoduction over a period
1981 when +the Q.F.B, berame defunc
*o convert fish fillets to whole
priecr to 1974 from pounds to kilogra

No =z2ttempt is made =2t any
anzlvsis dum to 3 paucity of informa
=ffaort concurrent with the Q.F.B 1z
inconsistencies in the landing data
impossible. These problems are outli

Rather *he analysis is mors
temporal patterns of oroductizsn and
tn “outbkresks® af Crown—of-thorns st

Z.7 INTEFPRETATIOCNM OF FIGH BOARD DAT

ITnoonsistencins in the GU.F.B
build a rcchesive database for analys
as an  aid tz2 interpretztion of th
resder of the inaccuracizes inhergnt
figures given =should not be taken o
should be taken as z2n indicztion o
Hurm e ms e ~ b T PR el imin s el e
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her pr1vate prncesszng plants
143

of fish were separated into
vicusly only Ffinned fish had
e viewed both as a change in
h in the processing and the
tcr of two has been used to

to kilograms(kg) in 1974.

Morthern Fish EBoard (N.F.B.)
xets north of Rockhampton.
or the two Fish Boards over
mposition should be viewed in
tion.

Estimates of the b

2ck mzarist an?d ot
nesd to be investinste

d(sep Chagter

1. Frem the Yeasr 1970 on landings
fillets of fish and finned fish. Pre
been reccrdad. This charge can
pelicy and changes in technelagy bot
cetching n¥ ficsh. & conversion fac
ranvert fish fillets o whple fish.

2. Records changed from poundsi{lbks)
A zonversinn facter of 2.2 is us=d.
F. In the years 19&5 till 1973 the
was in operation contrelling mar
Landings were recorded separately f
these yoars. Any change in catch co
lizht of these charqges in adrinistra

Morthern Fish Bpard

W wJs W

9. On 3Iist January

1973 the 1landing ports governed by th

were ceded back under the aegis of th
Queensland Fish Bpoard. Consequently data provided by the Norther
Fish Board in 1973 is for *he 7 mzonthe ended 3ist January 1370
whilst data from ths

Du=ensland Fish Board is recorded as thi

Y=ar ending 30th June 1973.

LY

S. In 1974, the end of
= I0th June back to the

the financial yesar was changed from th
20th April. Therefore data in 1976 from th

fish Ppard is for thez ten months ending Z0th June 1974.

LU
r aJ o~

Eccmlng cperational

landings =fter 1981
Queens laﬂd Fishing

(1982) ., Conssquently
wag unavailahlz afizr

W e

. 8, Landings of Ccral
2 This shouvld be ceonsi
Ficghoripes Section.

. Dver the yearcs the
.F.B. re2ports have

7. The Queensland Fish

Fich Bpard depots recordad in the Annua
varied cornsiderably due to some piant

and cthers chesolete.

Beoard stoppped official recording of fisi
once its powers werz2 revoxked uncer tin

Industry Crganisaticn and Marketing Bil.

anelysis cocurs only up till 1981 as dat.
thizs +ime.

trout were not recorded until after 1563
der=d when looking at total landings for



IETHODOLOGY FOR CROWN-OF-THCRNS STARFISH ANALYSIS.

T 10N

ks of the Crown-of-thorns starfis were first
the G.B.R. in 192 at Gresn Island. Since that time
z2nd often emotional dsbate has been generated

he csuses of the Acanthaster ghencnemon, including a
committees of inquiry. Considerabls information now
the distributicon - and intensit of Crown—of—thorns
ver  the last 285 years. This is the result of
. made both by scientists and the general public.

1997} noted 2 number of characteristics of cutbreaks

3

R. which provide a useful bacixground for the ensuing

s which have pzccurresd in the region are probably the
ve in the worle hsving been regorted in an area tTrom
2¥fs to thosz near Princess Charlotte Bay, a distance
0 km.
25 of svtensive butbreaks have occurred on the G.B.R.
re first recorded at Breen Island in 1962, and
- varicus parts of the BLB.R. until 1%77. No reports
- were then recisved until the end of 1979 wiien
=2 agaln reperited at Green Island. This second series
- is 57111 pecurring 2t zresent.
er of probhless exist in gauging the extent of
d how they can be relzted to fisheries-information.
it is net kneown  whether cutbreaks occurred in the
to 1979 of whether this reflects the fact that no
urveys were2 undertaken during this periocd (Moran,
e preblems and  essocciated caveats are outlined in

S IN THE ANALYEIS CF CCTS AND THE DYyRAMICS OF THE
INDUSTRY.

CHAPTER 4: !

4.1 ITMTRODUC
Mithres
recordad on
extensive
concerning
number of
evists on
outbreasks ¢
nbservatinons
Moaran o
o the G.8H.
analysis.,
(1) Qutbre=al
moast evtersi
the Swuain rz
of zbrut 127
(2} Twp seri
Cutbreaks ws
continuezd on
+ outhreake
threals ws
sutbreszke
f numhb
cutbraals an
For irmstance
periaod 1977
scientific g
1987y, Thes
section 4.3.

(g Q

184
£

<

4.2 PRDOBILEM
FISHING



in
These
in the resoliution of

necessarily il1mite
= in the data.
ize largely from dszarunces

ch these prrocesses have been am2asured. This makes any
eanalvsis of a rzalationship bziwssen fishing pressure
mire of Acanthaster cutbreaks impossible due to the

nfounding fzotors,

v2ilable only for landing ports. No data is available
25 even at a regional levael 1let alone at a specific
- Conseguently catch areas have had to be inferred as
reefs being proximate to the various landing ports.

=orm data existe giving the number of Fishermen in the
Many primary Mackerel! and trawler fishermen, reef
~ily . This makesg it ve*y difficult to gauge any CFUE
estimation i=z furth confounded by changes ia—tiwa
plagy of both fiching methuds and of processing.

it’s conclu
nroblems ar
scalzs at vhi
ronnlasive

and the dyna
IMeowing co

1. Dotz ig &5
on ~—atch are
res=fal scale

bring those

2. Mo long %
findustrv®.,

fish s=corda
figures., Arny
in the t=chn

thorns starfish exist. The 3. No
reefs which happened to be
m=2.  hese cbhservations were

ish were on the reef.

visit=zgd at
lergely based

absoalutse
datzbasr consists only of
a particular

cf Crown—of-
gichtings =2t |
period of ti
on information that Starf

counts

Consequently the best that can be

inferred is to examine
a particular region with trends in the annual landings for
ccurrad. Even such a basic respact to whether or not an outbrezk o
Ey the vagaries of scsaie. analysis as this is again confounded

Capricorn/Bunker group is For instance
ch to look at cutbreaks no

1f however the area under svidense

i¥f an area such as the

deemed to be a scale spproprizte =2t whi
for outbr=aks would be found.

ate the Swains complexes a considsration was widened tc  incorpor
relationship could ke inferred.

any interpretation of a ’ 4. A ~atch 22 situation exists wxith

arfish and fisning. Namely ralationship between Crown-of-thorns St

itbrrzaks or did cutbreaks did fishing pressure sxacerbate the o

the fishing indusctry. Aring about a change in the dynamics of
2.3 SCURCES TF INFORMATICN

sbase of Jiown—of—-thorns Tha AIMS modified GERMPA dat.

analysis. This database chservations was made available for
fnam=2, r=ef—10, samplie ID, records the following data; dzte, res

=zr-vation, and habitat.

number of Crown-of-thorns,

method of ob:

8.4 METHODROLOEY

comparative "analysis has Dum tp problams cutlined zbove,

-t ahase from AINS has been taan kant ciaple. The Crosm-—-of Thorns d

-atified in the foilowing usmnd in th= analvsis. Datz has besn ks
manner.

ic *COT’areas based on the 5 Tata was breken into 5 geograph:

SERMPA zoning
based fisherv
tp facilitste
zach srea ars

vrisions of the three reet
ly in section 2.1. This is
of Crown—-of -—-thorns +or
aindings of the appropriate

vy I smAYT A —pma =3t S e

fisheriece sortinmn

secticns. These are subdis
spctions defined previous!
compzaricseon. Dhservations

—ompared against annual 1

{5. 2. Northerrn co--%;



-y
1id the Cairns sectiond.

both the Crown—-of—-thorns Fzr Northern ar

. These are chown in table 4.1 and in fige

TJABLE 4.1 : GEOGRAPHIC EXTENT OF FISHING AND COT SECTIONS.

FISHING SECTION CROWN-OF—-THORNS SECTION
1.Northern S=ction 1. Far Northern Section
Cap2 York to Tully
2. Cairns Section
2. Central Section. i. Central Section.
Tully to Mackay Tully to Mackay.
3. Capricorniz Section. 1. Bapricornia Section :
. Mackay to Bundaberg.

2. Capricorn/Bunker Ssction
2. The Crown-pof-thcocrns data wes  further oroken down into
chzservations by method. This removed diy inconsistencies and
shortecomings of the variocus gethods allowing a more resolute
cenpariscn. From the six methods used in  the AIMS/GBRIPA

databas=, *''o wers futher lumpsd into the clicwing categories.
., Chszrvaticones by Srientists, .
2. Dhoervations by Non—-Scisntists,
C. Observaticone by Manta-towing.

lming the 2bove data a relative index of Crown—of—-thorns

sctivity/phservations has
Talendar year (COT Indey).
This irdsx is bassed on the
- hava Crown—of-thorns st

o vy & e L L

ar

g smmy ppma prmrd & ou

been calculzatad fcr each area over each

an araa oocserved to

the totai number of

number of ~zefs in
fizh =on them over

R op ol
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Number of Beefg with Crpun—of Thorns
Total MNumber cof Reefs surveyed,

=5 sBvera flaws and caution is required in the
tation of the results. T. figures to follow contain
b=z underneath which provide the figures an whicin the indices
ar=® basezd and should be used :o intorpret the figures.

Imdices have been c=lculats=Z conly for gireater than three
ohservations for an area in a yzar. However the problem arises

whera if  for examplz T reefc were surveyed in an area and ali %
were recorded as having oputbreals of Crown—cf-Thorns an index of
1.0 would be caleculated. However if in ancther year 44 reefs were
survayed and Crown—of-thorns were chserved cn 20 of these reefs
2 lower index value would he cal ulatad, even thnough a greater
nurksr of resfs wors surveysad.

bty of reefs to lznding ports has also been used to Z. The proximi!

evidence

for a ralaticnship betwsen the two further =xamine

on the assuamption that those reefs chenzmena. Thi:
1g ports ar= llkb‘, to recieve gireater fishing zloser to landis
proximity and ease of access. Reefs have pressurs due
distance categoriss based on their heen subhdivided
nadcr poulation centres. These categories are: <30 distance from

-2 for a

km. km, 3ID-60 km;
of outbreaks is alsc examined by breaking the 4. The “intens
class abundarifde scals. As  a number of data -down in
reef wers ofen made for ciie year, the obhservations wel
of Crown-of-thorns scon irrespective of method is maximum number
usned is 2= follows, - vsed, The “hunds

ance scale

s

LAY

g 3T

sation used,

r distance

o 1“ 49 Qtaf

D: S0-29 Staorf

E: > 100 Ttarf
chservations of greater than 1060 individual Srmfn which have
time arz alsc considered. Regardiess of the Star-fish at  am

peopulations of this size are to be method of chs=m

The bzsis for thiz iticnalisation is shown —onsidered cutb:
from Morzn (I1P87) showing wvarious detfinitions in tahle 4.2 tal
mz2l resf. Mames of the reefs are given of an  outbrzaY
from port and the amount of fishing 2long with  thed

+s which have li:ad recurring outbreaks zctivity they

"BECIEVEe.

are z2lsn shoxn,

NITIONS OF AN DUTBREAKIMG AND NGRMAL REEF (from TABLE 4.2 DEFI!
Moran 1987).

Reference Defini
OUTBREAKING

Endzan & Stablum, 1975b 14 starfish per



20 min. swim
- 20 min. swim or aanta
! min. spotchezk

O0m of resf

m of res¥

* km of re=f

r km of resf

arfish per 1000 o
irfish per 2C min. swim
rfish per 20 min. swin

3

Fearson & Endean, i969
Chesher, 1946%a
Fearson & Garrett, 1976

Dana et al., 1572

Cndean, 1974

Chesher, 1949

Crmond et ai., 1973
Endean & Stablum, 1975b
Fzarson & Endean, 1969
Chesher, 194%a

40 ztarfish per
1CO starfish pear
10 sterficsh per

NORMAL

! starfish par
A& starfish per |}
4-% starfish per
5-20 starfish pr
Less than 14 st:
tess than 10 ste
I_ess than 20 st:
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PART 3: ANALYSIS OF COMMERCIAL FISHERY AND CROWN-OF-THORNS
STARFISH.

CHAPTER 5. THE NCRTHERN FISHERIES SECTION.

5.1 INTRODUCTICHN

The Norihern Fisheries Section has 2 major processing plants -

at Cairns and Innisfail which processs the majority of the fish
larnded from this rzgion. A& third processing plant at Fort Douglas
mas initiated in 1979, This =szcticon incorporatas the Far Northern
3nd the Cairns to Cormorant Pasz Section (Fig S.1).
Tt extends from Tio milz opening in the North to the passage
Snuth of RBe=ver and Tavlor Reefs in the South. It covers an area
of =ome 36,000 =zgquare kilcomestres with a total of 21 reafs of a
variety of types,

T thz Northern Figheries Secticn, Williams (15327 recorded
& primary fishzrmen and 8 Mackerel fishermen. These fishemen were
spresd over 3 larges gecgraphic arca with 2ﬂ§§ﬁ??isnermen in the
fallowing home portz: Czirns, Port Douglas, Cooktown. It would be
=nvisaged that thess= cperations would have largely non-—
cverlapping terriltoriss, o
The combinsd total production of resf fish caught in the Northern
Fisheries Section is chown in  table 4.1 ang fig.4.1, whilst
table 4.2 provides a breakdown by cspecies of fish landed For the
Northern Section. Appsndix Al has a full listing of species
landed by port.

5.2 ANNUGL PRODUCTIONM TRENSSr
/
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the 25 vears examined

varied over
rance of

!andings between yesars. Total Landings

from the previogus vesr +o 5% tonnes.

acain in 1252, but landings f=11 steadil

with =a

e

T3
for

y for

eieven foid maximum

19457 jumped 4—-fold
Thi=s tonnage was sustained
the next 3 yepars.

In 1972 landings increased zignificantly to 46 tonnnes but fell
to 14 tonpes the following y=ar (N.B. Fish landings for 7 months
anly), landing again increzesd steadily over the next 3 years
reachirg a peak preducticon of 50 teonnes in

*gain sihstantially after thics time.

T.7 SPECIES COMPOEITICM

Landings fell

Coral trout (fig. 5.4) has been the mest heavily landed reef

fish in this regicn subsequent to 19&3. Landings

have fluctuated

considerably pezaking in 1248 with 32 tonnzs of fish processed and

1970 whern I tronnes were 1anded. & minimum
was rzache? in 1973 but landings again

tonnage of 8 tonnes
increased over the next 5

vears to 2 manimum cof 3! tocnnes of fish processad in 1978.

These vearly patterne of landing are

the Morthern Ficsheriss Soctinon.

similar
major processing plants (figures 5.4)
patterns ohserved for the total landings of reas

the the two

and also reflect those
fish landed +or

Sweetlip (Fig. 5.5 in the Northern section
ly $rom a pezk of 18 tonnes in 1958 to only 7
ceszed the following year. Landings continued
xt four yeare to a lew of 3 tonnes in 1963.
atically over the y=ars 19646 through to 1968
tonnes of fish were landed. Apart from 1972 a
andings o©f Sweetlip was to be seen over the 3

tonnes). Landings increased steadily atter
m landing of 13Z.5 tcnnes in 1?76. Landings for
¥ 1977 to under 10 taonnes of Sweetlip landed

Emperbr in thz Mprthern Section (Fig. S5.6)

er 3.5 tennes for the years 1757 through to -

nearly 4—-fpld over +the next two years to a
in 1948, LanzZings fluctuated wideliy over the
h th=2 greatest tcnnage of Esperor being landed
s). Landings dropped over the next 4 vyears to
¥imately 4.7 tomnes of processed fish, which
gh wuntil 1780, zafter which time landings of
Innisfail was the majocr port of landing for
i1 1972 2+fter which time Cairns And Port
major ports of landing.
Morwong {(fig. 5.7 have besn @minimal in this
being und=r cnes tcnne.
tonnes of Nanygai (fig. 5.8B) is_ recorded as
the Northern secticn in 1267 after a S5 year
al landings. After 1957 landings levelled out
cund 0.4 tonnes for the next S years. Landings
this, the mest dramatic rise being +rom 1.3
=7 tonnes in 1%778.

Landings of
decline subkesetantial
tonnes of fish prc
to f2l! over the ns
tandings jump dranm
when a total of 16
sharp declina in 1
vears to 1973 (3.4
this %111 a maximu
all years fell =afte
per annum.,

Landings of
r2nained under  und
1944 but increased
paak af 11.E% tonnes
follewing years wit
in 1975 (13.4 tonns
a plat=au of appro
was sustained throu
Emperor increased.
this spercies up unt
Douglas became the

Landings cof
regian; nearly all

A peak of 1.7
baing landed for
period of no offici
at a plztzau of ar
rose steadily after
tonnez in 1977 to 3
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TABLE S.1: COMBINED TOTAL LANDINGS' OF REEF FISH
Northern Section: Cairns, Innisfail, Port Dougl
Central Section: Ingham, Townsville, Bowen, Haa
Mackay
Capricornia Section:® Reockhampton, Yeppozon, Gla
Maryborough, Pialba, Rossl
Southern Section: A1l Brichane Fish markets.

)

YEAR FISHERIES SECTIONS
NORTHERN CENTRAL CAPRICCRNIA S
1957 15302 27997 =270 4
1958 19007 26518 S38B33 =
19359 63&2 132512 55426 7
1250 7485 &£04 £3111 ic
1961 7530 SLZS 27391 =
1942 Bags 21259 =B125- 4
£ 45 20232 JASES 5512 3
1L 192162 30701 F2212 3
1RES 28004 27192 73028 &
1945 18570 23921 70942 2C
19867 55441 S1323 519290 <
1248 554460 49440 ZSS94 S
194&9 4T EF 4 D21E0 3EBL&4 S
1970 19071 1437430 24599 i3
1972 33928 182678 1120481 iz
1272 16498 172952 73042 S
197 16382 20594 F7ELES i3

d e m N —— Beeamomaio ey e mm e s aw o



-0 197= 34883 237382 22334 &

139 1976 A1E57 152506 8282351 2
158 1977 SD138 178034 21216 S
=>4, 1922 48182 DSe02 =24023 29
L3 1372 ITESC 204542 72783 Si
382 1980 29851 2450485 ogis: 473
.60 17e: I4810 235713 EGEC] &1

iy o
TABLE S.2: TOTAL LANDINGS( OF REEF FISH BY REGION. ¢ Sfeél=
Northern Section: Cairns, Innisfail, Port Douglas
Central Section: Ingham, Paluma, Townsville, Bowen, rlomehill,
Proserpine, Mackay.

Capricornia Section: Rcckhampton, Yezppocn, Gladstone, Bundaberg,

Maryborough, Pialbz, Rosslyn 2Bay, Tincan Bay
Southern Section: All1 Brisbane Fish Tiarkets.

YEAR SPECIES FISHERIES SECTIONS 5
MORTHERN CENTRAL CAPRICORNIA SOUTHERN
27 Moruong. 281 333 2443 300
57 Nanyg=ai 0 Eo 78 2273
57 Su=sztlip 14322 27473 274634 1329
57 Emrercr (8] 185 543115 Z293
28 Morwong =38 143 882 424
S8 Nanygai o S 124 S440
B Cwemtlin 1EQLIZE 23578 25ibdb 2524
o2 Empesrar 4T4 774 5660 +8Z
59 M-oruong 217 133 7i4 2595
=9 Manvyo=oi ‘B4S < =8é 2473
39 Swestlip 7ZEES 12257 47748 3278
=9 Emp=ror 43 821 064738 360
£0 Mroruong it 1179 i678 290
£Q0 Nanvoai Q C 33 3947
50 Brestlip S94Z 60322 55594 2735
&C Empsror 1450 453 3i03 3351



61 Morwong 154
41 Nanygzi 2543
651 Swe=tlip S200 1251
&1 Emperor 289 423
£2 Morwong 133
£2 Buw=etlip 49 1556
£2 Emperor ; 372
43 Moruwong ! &5 Sz
63 Coral troot 14733 12EFI aod
&3 Nanyaszi a 0 384
&3 Sweetlin ? L9082 1919
53 Emperor 5525 82
44 Morucng = iCB 87
&4 Troral tfrout D 14is&e 73
£4 MNanygai 3 ¢ 1937
£8 Cuwertlip 7 i=3Ti0 11i5
t£8 Emporor 1217 =229
TABLE S5.2: CONTINUED
NORTHERN  CENTRAL CAPRICORNIA SODUTHERN YEAR SPECIES
2 438 78 £S5 Morwong
10153 22130 538 &5 Coral trout
o 397 3152 55 Manygai
148990 41367 Z496 fS Swssfli:
2005 Bi7S 324 ¢S Empero:
=3 337 3359 && Morweng
. 11357 22601 8002 &6 Coral trout
: C 548 4577 &5 Nanygai
11204 3527 73589 65 Bwmetlip
1307 7876 423 &6 Emporor
. 2 &7 Morwong
ZC5 7G i25 ; 3
e j « i 57 Coral trout
24 429 3596 &7 Ma2nygai
23559 35112 1728 &7 Gwestlip
4133 &407 213 £7 Emmeror
45 i8s 274 £8 Maorwong
20989 2498 44 8 Toral trout
41 0 3361 £8 Nenvgai
24739 21232 1160 63 Sweetlip
TESE 47546 707 &8 Emperor
- - 492 Morwong
a 2 27
ﬂ*i;3 ?52? 7? &9 Coral trout
o 1i5 4152 69 Nanygai
o583S 22573 781 69 Sweetlip
I0E8 &034 535 £9 Emreror
&7 £ 8= 70 Morwcong



3483
261
8300
5473

13430
281
7828
10288

27428
109E8
210%

78312
f00
3381

84782

32904
203
S5130
65T

i24
41766
306
b31a8b6
2499

117
451435
84295346

4833

107
446730
1171
432546
66CG0

1291
4314
2273
1117

215
961
8764
2G13
1091

769
849
3625
337

S73
1732
8343
1895
1425

0 Corzl trout

70

-
I

70

.
£

71
71

71
71

72

7oz

72

-~
B

72

73
73

-

Y

7z

Nanygai
Sweetlip
Emperor

Morwong
Coral trout
Nanvoei
Sweetlip
Emperopr

Merwong
Coral trout
Swestlip
Emperor

Morwong
Coral trout
Nanygzi
Eweptlip

- Emperor

ORNIA SOUTHERN

=8
25
3

92
62

32
2
58
71

-~
"D

o7
38
9
o8
?1

34
62

4862
21372
8
3847
2387

371
247
g
3356
2658

342
S&6
4637
17638
12446

o84
738
24246
3197
3113

729
6330
20164
9509
2929

o897
1717

TABLE S.2: CONTINUED

YEAR SPECIES NORTHERN CENTRAL CAPRIC
74 Mocrwong 15 =)
74 Coral trout 13443 1843035 371
74 Manygai 1018 o
74 Swueetlip 10310, 24928 {482
74 Emnaror 14¢83 1134630 FZ
75 Morwong Q 7
73 Coral trout 11704 844679 272
73 Nanvgai 1129 ~ 19
75 Swestlip 105623 356480 S1i1
73 Emperor 13425 1151958 118
76 Morwong 3 0
786 Coral trout 18B1s 7450%3 3835
75 MNManvgal P07 &
746 Sueestlis 13532 52501 352
75 Emperor 8399 185904 g9
77 Mcrwong 22 Q =
77 Corz2l trout 29447 52164 323
77 Manygzi 1322 174 b 4 |
77 Swe=stlip 12051 7&38B0 433
77 Empercr 7267 R223& 123
78 Moreicng 52 23 2
78 Coral! treout 30937 10358 223
78 Nanvgai TL£B1 z84 7
78 Swestlip 8323 71728 248
78 Emperor 43957 1Z172 87
7% Morwang 0 < 1
72 22611 238462 Z14

Coral trout



Vi 21433 /9 WNanygeal ~832 olao 14

32 4415 79 Swestlip &£554 90598 z78
36 3455 79 Emperor 4743 19275 119
28 4480G4 80 Morwong 13 as i
53 1853 80 Coral trout 19337 123917 334
37 22567 80 Nanygai i e 254 i3
2o 4oa7 B0 Sweetlip 4505 95312 443
51 3125 30 Emperor 4782 25475 128
59 830 81 Morweong 155 2 =
52 3215 81 Corsl trout 20483 120813 223
+7 48939 Bl Manygai 470 13 17
2 4364 31 Sweetlip £605 90270 257
51 3720 €1 Emperor 70846 13215 144
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JWN-OF-THORNS STARFISH IN THE NCRTHERN SECTION 5.4 CR!
2rvations by Msthod : i. Obsq
>servatians of Crown—of Thosns starfish have been few in o
action and restricted to the years 1980-1984. Non—scientist this s
ations viere the most common method (Fig 11i.4). Crown—of-— observ.
starfish were reccrd=d on 211 3 of the reefs surveyed in thorns
id likewise with the 5 surveyed in 1983. In” 1984, of 3 1982 a
2tions, all made by non-scisntists, only one reef is nRSErV:
=d as havinrg any Crown of thorns. record:
served ‘cutbreaks® have never besn severe. All cbservations The ob:
1—scientists were of populations numbering under 30 ?Y naor
luals {(Table 11.!, Appendix Diii}. ) indiwvi¢
restricted number of Manta-towing obsearvations in 1980 and - A
s+ ochservations in 19282 similarly identified small Scient:
Avtions on a limited number of resfs ( Figures 11.3-4). aggrac:
breszke 2nd Fishing ii. O
-~ iz impossibkle to relate the ocbservations made to the 1!
of fish landed for this area. amount
sztion is largely uninhabited and a considerable distance This =&
2y major processing plants. Williams {(1980) records no from
+ reaf fishermen with home poris in this area, and 6.7 %Z of primar§
mary reef fishermen fishing this area in 1979. However the all pr3
ice of traditional fishing azthods is unknown {(c.f. Andrew influer
Inpub report?. _ = Smith L
5.5 CRS

WN-DF--THORNMNS STARFISH IN THE CAIRNS SECTION.



oduction

is section has been the most controversial area being the Tt

rea to have large populations identified in
5 wsll as having recurring
this are=s 1ie +the origin of
&5

0 m

=
s
iz area has recigved z g

of =mhservations than any cothe
msatimms by Mo
kions by Mo

-
=ervations by Ec

cuthrouaxks.

crimary

£4 y

1952 at Green First :

It ias been Island+

outbsr eaks with sugcest

1987) outbros

r i i Bg rmuct

amount of attention and 28 uo
numbnr

ii Oboco
e

izntists in this area represent the most T
eneive dataset avasilzble to date, spanning the years 1966 ESf?fS:
- till 1971 and then 1980 through to 1984 (Fig i:i.5). ;¥‘S;5‘
esfs surveyed in 19&%4, 50 reafs contained outbreaks. OF :hp:; :

0 re=fs !2 had over 100 Acanthaster

11ld definitely be inferred as

15 reefs had less than 10 individuals,
 but greaster than 10, and S reefs had between 50 and 100

uals (Appendix D2i).

tions of Crown of thernse on

to 197! was <cimilarly high

individuals and as ;
cutbreaks. Of the such cr
reefs had less

reefs surveyed from 15467
{(greater than
requency had changed with mpost observations being of less
individuals. Certzinly thers were
czuld be corsidsred the plzague proportions seen in 1566.
0} . Heowever whether obssrvers

very tew cbservations

better trained in

nthers,
than =50
irdivid
Ohrarva
JRPRT throus

&0X) but the SEREEY ¢
than 7O
of what

{i.a 1

&

not prone to over estimation is

of another ‘outbreak’ were
€ in 1977. The following years
nsively covered by all three

fied by all methods is confined
tals and the wmajority of these
of under 10 individuals (Tabie
enticsts in 1980 had populations
and cnly cne reef in 1981 and

porticn.  Likewise Manta—towing

identify 2 reefs with over 100

in the years 1979, 1%83, and -

ctor =3 having greater than 100
d i Table 11.2.

tion Centres.

rzefs by distance +rom major
had Crown—of-thorns starfish
E that those mid shelf place
;ority of cutbreaks. :
:d cbservations of over 16O
these, Ariington anc Feather
S.4). 8f these 23 reefs 16 lie
s whilst the majority of the
from any port.

these subsequent vears and were
difficult *oc savy.

Chzarvations of the start
initially made by non-scientist
throuch until 1984 arz comprehe
methods ( Figures S5.9-11). ar
The intensity of outbreaks identi
to populations of under S0 individ
chservaticns identify populaticns
3.3). Four reefs identified by Sci
of greatsr than 100 individuals
1982 had pepulations of this pro
and Non-Scientist pbesrvations
individuale in 1981 and 1982 z=nd
198 only 1 resf ipn the Cairns s2
individuals., These resefs ars liste
Cistance of Resfs from Popula
Table 5.3 shows the number of
copulation centres which have
sightings. It is readily zpparen
resfs 30— 90 km ) hawe had thz ma,

Twenty thrze reefs have b

-
1o
vl
“

individuals on them with twuo of

having recurrent outhreaks (Tabhia=
within £0%km of Cairns or Innisfai:
remaining 7 lie greater thar 90 iam
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TABLE S5.3: DISTANCE OF REEFS IN THR NORTHERN FISHERIES SECT
WHICH HAVE HAD OQUTBREAKS FROM POPULATIONS CENTRES AND INTENES

OF OUTEBREAK.

CATEGCRIES OF OUTEBREAK.
A= ! Starfish

B= 1-9 Starfich

C= 10-4° Starfish

D= Z0-99 Starfish

E= 100 Starfish

NORTHERN SECTION on

<30KM 30-60 KM &£0-90 KM

>90 KM

YEAR A B CDE A B CDE A B CDE

B CDE

1955
1970
1977
1979
1980
1981
1982
1283
1924
1985

[y

L’ IO ™

W =N




CAIRNS SECTION.

— < 30 KM Z0-60 KM 50-90 KM >90 KM
= YEAR _A B CDE A B CDE A B CDE A B C
== 1962 1
- 1954 11 z z 728 1 5 1 7 4
: 1967 1 2 1 1 1 i 1 a4 2
1968 2 1 1
1969 1 4 2 411
1970 2 17 2 2 2 2 4 2
1971 10 1
1972
1973
1974
1975
1974
1977 1 2
1978 1
" 1979 1 1 4
s 1980 1 1 1 1 3 4 2 5 51
= 1981 1 112 1 z 5
19872 T 2z 2 1 S 5 4
1583 5 2 i 7 4
1984 2 4 1 z
1935 1 1 i
: REEFS WITH MORE THAN 100 INDIVIDUALS AT ONE TIME JABLE 5.4
TION « CAIRNS SEC
F DISTANCE YEAR  REE
TS = 1956  ADE
INGTON 2 i
HURS PATCHES 2 il
THER 2 .
S, = F1 o
a0 2 BI5
= - HOW
- = sCo
BURY 2 StD
e - RUD
KAY a MAC
— . 1947  FIT
LU CAY 1 ggﬁ
INGTON REEF 2
e = 1949  NAT
INGTON 2 1978 i
CAVOLR a ND
- 1980 PIX
LE i FORI

RESTER



oLy & ReL,

ISLES 4
FHER 2
NAMED 4
'THER 2
RT 2
3ILLIVRAYS 4
ER 4
"FORD 2

TWO

1981 FEA
UMt

1982 FEA
PEAF
MACT
1983 HILT

1985 THET

STARFIEH AND COMMERCIAL

at the periods 19646-71 and
- Cirown—-of—-thorns starfish
e majcrity of reefs with

midshelf position 30-390 km

1l landings of reef fish for

ght of .the above discussion -
acrzased most substantiaily |

rvaticns of Crown—of—thorns
Was Cccurring on reets in
ndings from 1968 to 1967
tonnes. This toinnage was
nes. ihe subseguent decline
iowad by a concurrent fall
ns aftar 1971i. Landings
ching a low of 146.4 tonnes
andings for this month were
of April 1774, so that the
as marked as it appears in
y aftar 1973 to a peak of
landaed in .1977. Landings

e naxt three years, oefaore

S.6 DISCUSSION OF CROWN-OF—-THORNS
LANDINGS.

From the above it is svident tr
1979-82 ar=2 . the perisds of aajor
activity in the Mcrthern Secticn. Th
definits outbrealks are leocated in a
from either Cairns or Innisfail.

If we sxamine the total commerci:
the Northern Fisheries Sectimn in 1i
it is apparent that landings of fish i
at a time when the number of obzse
starfizh suggested a2 major “outkresk?
the Ncorithern Fisheries Secticon. Ls
increased from 18.82 tonnes o S5.4
further asugmented in 1948 to S£.4 ion
in landirgs of fish afisr 1958 was fcol
in ohesrvations of Crown—of-thor
oscillated over tne neovt faw years rza
in 1973. As menticned the recorded 1
™nly for the 7 months, snding the 30th
dzcline in landings is probhably not
figures 11.2-5. Landings rose steadil
0.2 tonnes of combined resf fish
declined sigrificantly again over th



NG margin3lily 1n s

tivity during this time was
By 1960 a maximium number
hem, wWare2 recorded.

ndings orf ree+ Tish for the
ants. This has the effect
roducticn and is possibly a
ducticn and Crown—of-—thorns
th maximumr production of
s and a consistently higin
& variance cof i7.4%

4 average tonnage of 36.1
of 10.3 tcnnes or 28.7 %.
537.7 £ 7.9 tonnes or 20.1%.
s in 1977.

on yields +Ffor both totail
1 species, for the Northern
h2 intersity of Crown—of-—
csecticn. In terms ot total
-he greatest production. In
n reef fish production with
in production occurs two
torns sightings.

1970, and Sweetlip in 1238,
> tws species make up the

Obsarved Crown—of-thorns starfish ac
gquiescent in this section, until 1979,
of resfs with outbrezks oczurring cn t

Figuree 12.2 shows thz total la
Morthsrn Section in five yearly incram
cf smocothing the varisrce in annual 2
tettar time scals to examine fish pro
chservations. The periocd 19£7-7! had
fish for the 25 ymars evamined in 19&8
average producticn of 47.7 tonnes with
The following S years from 1972-72 had
tennes of fish landed, with a2 vaoriance
The pzriecd 1977-81 had an averag=z of |
It h=d =2 peak production of S0.1 tonne:

ig 12.3F shows the range of reductig
rembined landings and individuzsl!  £isl
Fisheries S=ction. This is related &0 ¢
thorns starficsh obkservations for the
landings, during the 19607%s, 1942 had ¢
the 1970%s 1977 was ths vear of naynimu
1978 being =similarly high. This geak
yRars rrior to the cnset cof Crown—-of—-%}
Ceral trout lsndings were greatest in |
but 1942 was =21co notably high. Thes:
bull nof the re=zf fish catch.

Th= overall picture gained of the ccabined total iandings of
fish for the Ncrthern Fisheries Secticn is cf a steady increase

in production oveEr a number of years followed Dy a ‘crash, and a
then a subsequent rise again. Whether the pattern of a rise in
landings over & number of y2=rs and then the subsequent “crash’
can be solely at*ributed to overfishing through stock deplietion
or to stochastic natural events such as prior bad year class
survival is open o gquecsticn. - .

The first m=zjnr outbreaks in the 1late 19560°s would appear to
cococuwr  simultaneously with dvamatic  increases in demersal reef
fish production. The cscond outbreak of Crown—-of-Thorns in the
late 1979°s would certainly suggest some causal relationship with
2 l2g phase of some two years. Time series analysis failed to
gstablish z2ny relstionship ( c==2 10.35). Data for landings of +ish
in the Fection subsequant to these provided are however crucial
t*n zny further =xamination of the relationship.

Crailt (1979) cites th=2 fpllowing reasfs as being most
cammonly  ficshed in the Cairns region by amateur fishermen.
Tongu=2, Norman, Saxcn, Scott, Hastings, Miln, Flynn, Moore,
Michelmas, ard Ruby reefs and Stagg catches. However none or
these rerfs are noted =2s having major Acanthaster populations on
them (Table 11.2). Reefs in tk2 Innisfail area, {(Arthuis ratches,
Frather, Howie, Gibkzcn, Nathan, and Wardle) which are fished

al

reqularly by amateur fichzrmen have i, excepting Wardie reef,
had gepverz puthrests, )
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CHAPTER 4. THE CENTRAL SECTION.




&.1 INTRODUCTION

The Central Fisheries Section is the same as that designated
as the Central Secticn in the G.B.R.M.P. ( fig. &.13. 1t extends
from Dunk Island in the north to Hydrograzphers Passage east of
the Whitsundays in the south and contzins some 220 reefs and a
large nurher of High Island=s.

Major shore hased f.F.B. processing factories are present at
Ingham, Townsville, Beowen, and Mackay, whilst other piants have
cnzrated at Paluma, Ayr, Heom=hill, and Proserpine at various
times. The processing plant at Mackay processes the most fish of
any factorv on the G.R.R.

The combined +otal production of resf fish caught in the
Central Fisheries Secticn is shown in  table 5.1 and Tig 6.1,
vwhilst table S.2 provides a breakdown by species of fish landed
for the CTentral Section. Apperndiix A2 has a +Full 1listing of
speciss landed by port. :

£.2 ANMUAL PRPODUCTICN TRENDS

The Cantral Fisheries S=a2ction has had the most variable
cembined annual reef fish landings in compariscn to  the other
Sections, fluctuating 40 fold between the amaximum and @inimum
landings (Fig 6.2). fipart from 2 substantial decline in annual
production of reef fish over the years 15746-78, lanaings have in
general increacsed. The most significant increase is an  almost 3—
fold jump in landings of fish from S2.1 tocnnes in 1569 to 142.5
tennes in 1970. Combined !andings increased over the foliowing 3
years to 205.3F tonnes of reef fish landed in 1973. Annual
landings remained zhov the 290 tonne level untii 1373 with a
nealk production Df<:§§:§j>tcnnes in 1274. Landings crashed
dramatically in 1976 tpo 1£52.5 tonnes of fish landed and then fell
further to 95.4% tonnes in 197B. Arnuzl reef fish iandings for the
Cental Fisheries Section rose =agszin gharply in 1979 to Z060.4
tonnes; with 3 posk production leve! of 254.9 tonnes foliowing in
1220,

10

4&.ZF SPECIES CCMPDSITICN

The most noticable fesature about the Central Section is that
landings of 211 the species examined have increasaed significantly
over ths years examin=d. The majority of resf fish landings have
been processed +through the Mackay Fish depot, with Townsville
alsp handling significant guantities.

Coral trout is the most commenly commei-cially landed tish in
the Central Secticon {Tabls 5.2). Landings increased nearly 4-
fold frem 19692 to 1970, jumping From 23.1 to 86.0 tonnes (+ig.
5.2). Anpual  landings of Coral trout steadily increased over the
next 4 yesrs to a2 plateau of 104 tcnnes of fish landed in 1974,
Annual  production of Coral  trout declined by an order of
magnitude during the next 4 years tc a minimum of 16.3 tonnes of
fish landed in 1978, Landings improved markedly over the next 3
years to a maximum ennual preduction for the Central Ficsheries
Section of 130 tonnes of fish landed in 1981.




