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INTRODUCTION 

The crown-of-thorns starfish (Acanthaster planci ), subject of intense scientific, public and 
political debate over the past 30 years, has attained a notoriety unprecedented among coral reef 
organisms. Despite more recent concerns over pollution and extensive development, it has 
been the most consistently controversial issue in the management of the Great Barrier Reef 
(Kenchington, 1987). Since 1962 when large numbers of the starfish were first recorded at 
Green Island off Cairns in North Queensland, two distinct waves of outbreaks have caused 
widespread damage to the Great Barrier Reef (GBR). The first recorded episode moved north 
and south from Green Island and, over the next 15 years, spread as far south as reefs off the 
Whitsunday Islands. Some isolated reefs in the Swain Group (off Gladstone) were also af- 
fected. After a two year gap in reported outbreaks, large numbers of starfish were again ob- 
served at Green Island in 1979. This episode has continued to the present. 

During the most recent surveys off the Whitsunday Islands (April 1990) by the Australian 
Institute of Marine Science (AIMS), a large crown-of-thorns starfish (commonly abbreviated to 
COTS) population was recorded on one of 24 reefs surveyed in the area. Reconnaissance 
surveys by the AIMS since 1985 have indicated that up to 30% of reefs on the entire Great 
Barrier Reef have been affected to some extent by the starfish during the latest episode. 

Concern over the fate of the GBR during the first recorded episode of COTS outbreaks (1962- 
1977) led to the formation of three review committees, convened to determine the degree of 
threat to the Reef and to recommend on required research. Two of these reviews (Walsh et al., 
1971; 1975) were sponsored jointly by the Australian and Queensland Governments. The third 
ad hoc committee (Walsh et al., 1970) was convened by the Australian Academy of Science at 
the request of the Great Barrier Reef Committee. 

Increasing concern over the second series of outbreaks of the crown-of-thorns starfish and 
damage to the Great Barrier Reef prompted the GBRMPA to establish another advisory body - 
the Crown of Thorns Committee. Members of this committee included Professor K. Back of 
James Cook University (Chairman), Dr J. Lucas (James Cook University), Mr G. Kelleher and 
Mr R. Kenchington (GBRMPA), Dr J. Bunt (AIMS), Mr R. Pearson (Queensland Fisheries), 
Professor J. Thomson and Dr R. Endean (University of Queensland). The Crown of Thorns 
Committee met twice in 1980 and recommended four major research directions before disband- 
ing: 

* 
* 

GBR-wide surveys of COTS and coral damage; 
COTS population dynamics; 

* 
* 

Reef sediment analysis for evidence of outbreaks over geological time; 
Documentation of past human activity on the GBR. 

Research in some of these areas was funded by the GBRMPA in the early 198Os, but because 
of commitments to zoning plans and lack of resources, a formal program of research was not 
instigated. The Crown of Thorns Committee was reconvened by the GBRMPA, with addi- 
tional members representing a broad range of disciplines, in April 1984. Membership of this 
committee (The Crown of Thorns Starfish Advisory Committee, COTSAC) is given in Appen- 
dix 1. Terms of reference for the COTSAC were: 

* “To review the results of research into crown of thorns starfish and relevant aspects of 
coral ecology, with particular reference to research published or conducted since 1980.” 

* “In the light of reports of the current incidence of crown of thorns starfish, and in the 
light of Great Barrier Reef Marine Park Authority reports and surveys, to advise on 
future research and monitoring directions with particular reference to cost and 
feasibility.” 



* “To advise on possible research programs or projects relevant to management and/or 
understanding of the relationship between crown of thorns starfish and coral reefs.” 

* “To advise on a program for keeping the public informed on the crown of thorns 
starfish phenomenon and research and management actions which are being under- 
taken in relation to it.” 

On considering available information from research conducted prior to 1984, the COTSAC 
noted that the current level of research activity was unlikely to lead to a short term (3-5 years) 
resolution of the questions raised by A. planci outbreaks on the Great Barrier Reef (COTSAC, 
1985). To address this deficiency, the Committee identified a number of research initiatives 
which it believed should be implemented immediately. Research in the following areas was 
recommended: 

;* 
3: 

4. 

2 
7. 
8. 

9. 
10. 

11. 

12. 

risk analysis to contribute to assessment of the need for controls 
monitoring the effectiveness of existing control techniques 
feasibility of developing more efficient control techniques such as biological con- 
trol by predators or pathogens 
review of monitoring techniques for crown-of-thorns starfish and corals 
surveys of selected reefs 
oral history of human use and of experience of the Great Barrier Reef 
surface and soft sediment cores to evaluate evidence of prior outbreaks 
analysis of existing field data and modelling studies (leading to identification of 
priority research) 
high priority research 
testing of hypotheses regarding human factors which may trigger or exacerbate 
outbreaks 
use of geological techniques of climate reconstruction to identify past periods when 
climatic conditions resembled those prevailing during recent outbreaks 
economic and social consequences of outbreaks 

The Committee recommended the research program be coordinated by the GBRMPA and 
supported by funding of approximately $3 million over five years (see Appendix 2 and 3 for 
the COTSAC’s summary and recommendations). 

In July 1985 the Federal Government gave the GBRMPA $971,000 for the first year of the 
program. This funding was distinguished from the normal GBRMPA appropriation and was 
termed COTSAC money. A Record of Understanding was established between the GBRMPA 
and the AIMS in which it was agreed the Authority would coordinate all projects related to 
management and policy development and the AIMS would be responsible for mainly ecologi- 
cal research. Funding was thus given to the AIMS by the GBRMPA under the terms of the 
Record of Understanding. 

To advise on a program of research and review progress of the program, the GBRMPA estab- 
lished the Crown of Thorns Starfish Advisory Review Committee (COTSARC). Membership 
of this committee is given in Appendix 1. Terms of reference for the COTSARC were: 

1. To review, at least annually, the results of research into crown-of-thorns starfish and 
relevant aspects of coral ecology with particular reference to research conducted in the 
research program as a result of the COTSAC recommendations (the COTS Research 
Program). 

2. In the light of progress reported in “1” above and other relevant information and reports 
of current incidence of crown-of-thorns starfish, to advise and recommend on priorities 
for future research and monitoring in the COTS Research Program, including reference 
to cost and feasibility. 
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3. To advise on a program for keeping the public informed on the crown-of-thorns starfish 
phenomenon and research and management actions which are being undertaken in 
relation to it. 

Following a COTSAC recommendation, advertisements for expressions of interest and re- 
search proposals were placed in the Australian press. Responses were reviewed and a re- 
search program recommended by the COTSARC. This research program was approved by 
the GBRMPA in February 1986. 

The Federal Government allocated additional funds to the research program on an annual 
basis over subsequent years to the 1988/89 fiscal year, but at no stage committed funds be- 
yond a one year period (Zann & Moran, 1988). Annual funding for the program from contrib- 
uting sources is shown in Table 1. 

A summary of the ecological research, coordinated by Dr Peter Moran of the Australian 
Institute of Marine Science, has already been published (Moran 8z Johnson, 1989). 

This report is a companion to Moran and Johnson’s report in providing an overview of the 
management-related projects which were coordinated by the GBRMPA from December 1985 
to June 1989. Although the COTSAC had recommended appointment of a full-time coordina- 
tor for the program, the position was not formally filled because of restrictions in Australian 
Public Service staff levels. Coordination of the management-related projects was undertaken 
for most of the period on a full time basis, by Dr Leon Zann, Senior Project Manager with the 
GBRMPA. 

Following criticism in the media of the GBRMPA’s handling of the crown-of-thorns starfish 
issue in December 1988, the then Minister for the Arts, Sport, the Environment, Tourism and 
Territories, Senator the Honourable Graham Richardson, requested a review of the COTSAC 
research program. This review was undertaken by Professor D.T. Anderson, Challis Profes- 
sor of Biology at the University of Sydney in early 1989 (refer Appendix 4 for summary of 
findings and recommendations). Terms of Reference for Professor Anderson’s review were: 

1. To review the Great Barrier Reef Marine Park Authority’s present policy for managing 
the Marine Park in terms of the developing knowledge of the crown-of-thorns starfish 
and in particular the Authority’s policy of limiting direct intervention to areas of special 
scientific and tourist interest. [The Authority’s policy, adopted in 1985, states that “until 
more information is available, direct management intervention in the crown-of-thorns 
phenomenon should be limited to tactical control measures designed to protect corals at 
specific sites of importance for tourism or scientific research. The policy is based on 
the proposition that it would be irresponsible to interfere in natural processes on a large 
scale. If human activity could be shown to be responsible for causing or exacerbating 
outbreaks, the Authority would attempt broadscale control of outbreaks and to modify 
or stop responsible activities.] 

2. To review the adequacy of the mechanisms for defining, reviewing and operating the 
crown-of-thorns starfish program. 

The report concluded that the COTSAC research program had been defined, reviewed and 
operated in an efficient and productive manner and that the GBRMPA’s policy for COTS 
control is soundly based, taking into account current knowledge of COTS populations on the 
Great Barrier Reef (Anderson, 1989). Professor Anderson recommended the program be 
continued for another 3-5 years at a dedicated and committed funding level of at least $lmil- 
lion a year. He also recommended changes to the review committee to give that committee a 
more effective role in determining, in consultation with the GBRMPA, the pattern of expendi- 
ture of these funds. 

1 

Page 3 



Following a commitment by the Federal Government to provide additional funding for a 
further 2-3 years, the GBRMPA implemented Anderson’s recommendations and established a 
new advisory committee under the chairmanship of Professor John Swan, the Crown of 
Thorns Starfish Research Committee (COTSREC). The COTSAC era had ended. 
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Table 1 

Funds allocated to management-related (M-R) and ecological (ECOL) projects since 1985 by the four main contributors to 
the COTSAC program. 

AGENCY 
1985186 1986187 1988189 TOTAL 

M-R ECOL M-R ECOL M-R ECOL M-R ECOL M-R ECOL 

COTSAC 413 558 234 531 227 553 209 356 1,083 1,998 

GBRMPA ** 40 --- 40 --- 40 --- 108 --- 228 --- 

2 AIMS --- 259 --- 497 --- 534 --- 526 --- 1,816 

7-3 ul MSTG 50 73 49 82 na na na na 99 155 

Total 503 890 323 1,110 267 1,087 317 882 1,410 3,969 

COTSAC 
GBRMPA 

Crown of Thorns Starfish Advisory Committee, Great Barrier Reef Marine Park Authority 
Great Barrier Reef Marine Park Authority, Research & Monitoring Section funds 

AIMS 
MSTG 

Australian Institute of Marine Science 
Marine Science and Technologies Grants 

** 

na 

GBRMPA contributed the salary of the Acting Program Coordinator (1985- 1989). 
The Authority also provided approximately $66,000 for COTS research 
initiated prior to the COTSAC program. This funding is not included in this table. 
Information not available 

[Table adapted from Zann and Moran, 19881 



OUTLINE OF PROJECTS AND INVESTIGATORS 

This section provides details of all management-related projects coordinated by the GBRMPA 
and supported by COTSAC funds. Projects are grouped into the following subject areas, 
consistent with the COTSAC’s recommendations: 

* Geological studies 
* Human factors affecting crown-of-thorns starfish 
* Non-biological control 
* Biological control 
* Socio-economic research 
* Risk analysis 
* Oral history 
* Surveys 
* Public information 

Notes on Interpreting Project Outlines 

Investigators’ addresses shown are those during the study. Status of projects is as of the time 
of this report’s preparation (April 1990). Expenditure is the dollar amount actually spent in 
the financial year (July to June). Unspent funds from projects’ budgets were carried over into 
subsequent financial years. Because of this carry-over, COTSAC funds were, or are sched- 
uled to be, spent in the 1989/90 financial year, even though the program concluded in June 
1989. 

GBRMPA procedures for funding research projects include the preparation of “Consultancy 
Agreements” or “Research Grants” which, among other conditions, stipulate reporting dates 
and report formats. For most projects, researchers are requested to submit brief “Progress 
Reports” during the course of their projects and a “Draft Final Report” at the completion of 
their research. This “Draft Final Report” is sent for external peer review and returned to the 
researcher for amendment in the light of reviewers’ comments. The final, edited version is 
called the “Final Report” and its acceptance by the GBRMPA signifies the completion of the 
project. 

In most cases, researchers were paid an “Advance” on commencement of their project, 
“Progress Payments” on submission of Progress and Draft Final Reports, and a “Final Pay- 
ment” on acceptance of the Final Report by the Authority. 

A number of the projects are continuing under funding through the new, post-COTSAC 
research program. This program is referred to as the COTSREC program after the Crown of 
Thorns Starfish Research Committee, the new advisory body to the Authority which replaced 
the COTSARC, following recommendations by Professor D.T. Anderson in his review of the 
COTSAC program. 

As Table 2 shows, actual expenditure of COTSAC funds very closely reflects recommenda- 
tions by the COTSARC. 
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GEOLOGICAL STUDIES 

Title 

Investigator 

Objectives 

status 

Expenditure 

Title 

Investigators 

Objectives 

status 

Expenditure 

Role of Acanthaster in reef degradational processes: historical per- 
spective and current influence. 

Assoc. Prof. R.A. Henderson (James Cook University) 

To determine whether: 
(1) contemporary Acanthaster infestations leave a skeletal record in 

surface sediment; 
(2) horizons of prehistoric sediments containing a similar skeletal 

record of Acanrhuster can be recognised, 
(3) such skeletal aggregations are isochronous and testify reliably 

to prehistoric infestations. 

Project completed. 

1985/86: $79,540 
1986/87: $5,000 

Total: $84340 

Search for evidence within subsurface sediments of the occurrence of 
previous aggregations of crown-of-thorns starfish on Heron Reef, 
southern Great Barrier Reef. 

Dr P. Flood (University of New England) and Dr E. Frankel (Univer- 
sity of Technology, Sydney) 

(1) To collect and examine subsurface sediments from vibracores 
for evidence of previous aggregations of crown-of-thorns star- 
fish on Heron Reef; 

(2) To relate the findings on density of skeletal elements with the 
results of Henderson and Walbran’s (1988) study of surface 
sediments on this reef. 

Draft Final Report received 1 May 1989. 

1987/88: 
1989/90: 

Total: $25,890 



Title Search for evidence within surface and subsurface sediments for the 
occurrence of previous aggregations of crown-of-thorns starfish in the 
southern Great Barrier Reef Province. (Study 2: Capricorn and 
Pompey Reefs). 

Investigators Dr P. Flood (University of New England) and Dr E. Frankel (Univer- 
sity of Technology, Sydney). 

0 bjectives (1) To collect and examine surface sediments for evidence of recent 
aggregations of crown-of-thorns starfish on selected Capricorn 
Reefs; 

(2) To collect, examine and date subsurface sediments by 
vibracoring at these sites; 

(3) To relate findings on density of skeletal elements with AIMS 
crown-of-thorns starfish database reports of recent outbreak 
histories; 

(4) To process existing surface sediment samples collected by Dr 
Frankel from reefs between Mackay and Capricorn reefs. 

status 

Expenditure 

Draft Final Report received 3 1 August 1989. 

1987/88: 
1989/90: 

Total: 

;Ei , 

$10,860 

Title Distribution of crown-of-thorns starfish skeletal elements in surface 
sediment, Central and Southern Sectors of the Great Barrier Reef. 

Investigators Assoc. Prof. R.A. Henderson (James Cook University) and Dr P.J. 
Moran (AIMS) 

Objectives (1) To examine surface sediments of ten Central Section reefs for 
which recent AIMS surveys have accurately established crown- 
of-thorns starfish population densities; 

(2) To establish whether a relationship exists between contempo- 
rary crown-of-thorns starfish population densities and the 
distribution of skeletal elements. 

status Draft Final Report due March 1990. 

Expenditure 1987188: 
1989/90: 

Total: 
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Title 

Investigator 

Objectives 

status 

Expenditure 

Title 

Investigators 

Objectives 

status 

Expenditure 

Single element accelerator mass spectrometry of crown-of-thorns 
starfish skeletal remains obtained from subsurface sediment. 

Assoc. Prof. R.A. Henderson (James Cook University) 

(1) To resolve the stratigraphic uncertainty concerning the down- 
core distribution of Acanthaster elements in John Brewer and 
Green Island Reef sediment cores. This was to be done by 
selecting small populations of Am&aster elements from small 
subsurface core intervals and to obtain dates by AMS tech- 
niques on individual elements to assess their age comparability. 

Project completed. 

1987/88: 
1988189: 

Total: 

iK3G5 , 

$24,205 

Past and present distribution of crown-of-thorns starfish (Acanthaster 
plunci) along the Great Barrier Reef. Study 3: northern Great Barrier 
Reef. 

Dr. P. Flood (University of New England) and Dr E. Frankel (Univer- 
sity of Technology, Sydney) 

(1) To collect and examine subsurface sediments from vibracores 
for evidence of previous aggregations of COTS on several reefs 
to the north of Lizard Island, northern GBR. 

Field work completed. 

1988189: 
1989/90: 

Total: 
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HUMAN FACTORS AFFECTING CROWN-OF-THORNS STARFISH 

Title Investigation of predation on Acanthter planci by reef fishes: gut 
sample analyses and literature survey. 

Investigators 

Objectives 

Prof. J.H. Choat and Mr R. Birdsey (James Cook University) 

(1) To conduct a pilot study of the diet of carnivorous reef fishes, 
including commercially exploited lethrinids and serranids; 

(2) To provide a literature review of feeding habits of large car- 
nivorous reef fishes. 

status 

Expenditure 

Project completed. 

1986187: $3,695 
1987188: $2,707 
1988189: $1,826 

Total: $8?3 

Title The consequences of commercial fishing on possible predators of the 
crown-of-thorns starfish on the Great Barrier Reef. 

Investigators 

Objectives 

Prof. J.H. Choat and Mr A. Steven (James Cook University) 

(1) To investigate the sources of reef fish catch return by species, 
time and region on the Great Barrier Reef; 

(2) To establish a database of such information and provide esti- 
mates on the catch rates of reef fishes. 

status Project completed. 

Expenditure 1986187 
1989/90 

Total: 
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Title 

Investigator 

Objectives 

status 

Expenditure 

Title 

Investigators 

Objectives 

status 

Expenditure 

The relationship between Acanthaster outbreaks and water mass 
characteristics in the Great Barrier Reef Region. 

Dr D. van Claasen (GBRMPA) 

(1) To produce a sequential study of the water mass characteristics 
of productivity as indicated by the distribution of chlorophyll 
“a”, suspended sediment levels as indicated by water colour and 
circulation using remotely sensed Coastal Zone Colour Scanner 
(CZCS) imagery. 

Five chlorophyll and five turbidity distribution maps produced and 
methodology described in Final Report. Initial analysis of maps in 
relation to A. planci outbreaks to be undertaken by Authority staff. 

1985/86: 
1986/87: :3:i5 
1987188: $7:268 
1988189: $1,123 
1989/90: $3,032 

Total: $49,036 

Population dynamics of crown-of-thorns starfish on Suva Barrier 
Reef, Fiji. 

Dr L.P. Zann (GBRMPA) and Mr J. Brodie (University of the South 
Pacific) 

(1) To monitor growth, abundance and distribution of populations 
of juvenile and adult starfish on Suva Reef; 

(2) To monitor annual recruitment of COTS on Suva Reef. 

Data to 1989 published, project continuing with COTSREC funds. 

1985/86: $4,806 
1986187: $72 
1987188: 
1988189: ;;E 
1989/90: $2,670 

Total: $8,185 
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Title 

Investigators 

Objectives 

status 

Expenditure 

Study of crown-of-thorns predators on or in the vicinity of reefs of the 
Great Barrier Reef. 

Assoc. Prof. R. Endean, Dr A.M. Cameron and Dr H.I. McCallum 
(University of Queensland) 

(1) To provide unequivocal scientific evidence on the identities of 
as many as possible of the specialist and generalist predators of 
Acunthaster found on or in the vicinity of reefs of the Great 
Barrier Reef; 

(2) To determine the population density of each of the identified 
major specialist predators and each of the major generalist 
predators; 

(3) To determine whether there are differences between reefs in the 
densities of these predators which can be related to the history 
of crown-of-thorns starfish activity and human use of the reefs. 

Project completed. 

1985186: 
1986187: 
1988189: 

Total: $48,000 

Title Evidence of anthropogenic impact in the Green Island Region of the 
Great Barrier Reef. 

Investigator Dr R.B. Johns (University of Melbourne) 

0 bjectives (1) To attempt to identify anthropogenic inputs to the water column 
and to benthic sediments across selected transects; 

(2) To assess which, or whether or not, identified inputs can be 
associated with terrestrial sources; 

(3) To identify chlorinated hydrocarbon at the sampling stations. 

status 

Expenditure 

Draft Final Report received and reviewed. 

1986187: $16,000 

Total: $16,000 
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