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I EXECUTIVE SWY 

The hard coral community at Green Island Reef is in the early stages of 
recovery following major damage caused from predation by Acanthaster 
between 1979 and 1981. Five years after the outbreak, in 1985, the cora 
community was dominated by juvenile corals mainly of the family 
Acroporidae. Of 20 sites surveyed by line transect, only 5 had a hard 
coral cover greater than 10%. Some Pocillo ora damicornis was apparently 
undamaged by A. planci, and some stag orn Acre ora thickets were 

+d escaped predation. regenerating Eom small parts of colonies w lc 

There was no significant change in hard coral cover at any of 12 sites 
resurveyed one year later in 1986. The absence of an increase in hard 
coral cover over the one year period is probably partly due to the early 
successional stage of the coral community, but it might also be partly 
attributable to the effects of Cyclone Winifred which passed through the 
area in February 1986. 

While soft corals are abundant in some areas, they have not dominated the 
reef at most sites following destruction of the hard corals. Soft coral 
cover did not change at 10 of the 12 sites between 1985 and 1986; it was 
greater at one site and less at another. 

Racks of settlement plates were placed on forereef and backreef sites at 
Green Island, Upolu and Michaelmas Reefs, during winter 1985, summer 
1985/86, and winter 1986. Settlement was higher in summer than in winter 
(2200, cf. 61 and 220). Acroporids generally dominated summer plates while 
pocilloporids dominated winter plates. Settlement was significantly higher 
on the backreef than on the forereef during summerz 

Recruitment was highest at Green Island Reef, despite its relatively 
depauperate adult fauna. Inter-reef dispersal is probably the dominant 
factor in determining the number of recruits. This indicates that badly 
damaged reefs should be able to recover quickly provided that there is a 
source of larval coral recruits ‘upstream’ from them. 

Juvenile coral populations were mapped and measured in square metre 
quadrats at Green Island Reef. The abundance, recruitment rate, mortality 
rate, and growth rate of the juvenile corals over a lo-month period are 
presented. Acroporid corals were the most abundant family of juvenile 
corals, they recruited most rapidly and grew fastest during the study 
period. Juvenile corals were more abundant and recruitment was more rapid 
on the backreef site, but corals grew faster on the forereef site. 

There were similarities in the patterns of abundance of coral spat on 
recruitment plates, recruitment of juveniles in marked quadrats in the 
field, and the pre-existing coral fauna on the quadrats. This suggests 
that recruitment patterns of corals at the family level have been 
consistent at Green Island Reef for at least seven years. 

Juvenile coral dynamics indicate a clear recovery process following 
predation by A. planci, and the early stages of the recovering coral 
community are dominated by Acropora, the preferred prey species of the 
starfish. In the next few years there should be a rapid increase in hard 
coral cover on this reef. 



Green Island Reef currently supports a small population of juvenile A. 

=? 
It is impossible to predict at this time whether the starfiz 

popu a;ion will reach an equilibrium with the recovering corals, or whether 
as the coral population increases, we might see the resurgence of a large 
starfish population on a reef dominated by the preferred prey species, 
Acropora. 

Recommendations: 

Because outbreaks were first observed on Green Island Reef in both episodes 
lanci on the Great Barrier Reef, and because of its importance as a 

we recommend that a comprehensive monitoring program 
be undertaken on this reef. It is also important that the monitoring 
commenced in these studies be continued to establish long-term trends. 

The following should be monitored: 

. coral recruitment on settlement plates to examine the interconnectivity 
of reefs; 

. regeneration of the coral community; 

recruitment and dynamics of A. planci (as an ‘early warning’ of possible 
l future outbreaks on the GBR)T 

. environmental parameters (e.g. rainfall, nutrient levels) in an attempt 
to establish those factors causing, or contributing to outbreaks. 
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1 RECOVERY OF THE CORAL COMKUNITY AT GREEN ISLAND 

1.1 INTRODUCTION 

Green Island lies at 16°45tS, 145’57’E, approximately 20 km from the 
coastline near Cairns. Apart from being the most heavily visited 
coral cay on the Great Barrier Reef, Green Island Reef has the 
distinction of twice having carried very large populations of 
Acanthaster planci. It is the site where large numbers of starfish 
were first reported in 1964, when damage to the coral community was 
considerable (Pearson and Endean 1969). The coral community was in 
the process of re-establishing itself when large numbers of starfish 
were again present from 1979 to 1981. After the second starfish 
outbreak, coral cover was reportedly less than 1% over large areas of 
the reef (Kenchington and Pearson 1982). Manta tow surveys in late 
1983 assessed the cover of hard corals as being very low with little 
visible sign of coral recovery apart from the presence of some 
juvenile corals (Harriott, unpub.). 

Aspects of the recovery process of corals following predation by A. 
planci are well documented (Pearson 1974, 1981; Done 1985; Endean- 
1976; Colgan 1981). The time estimated for recovery of the corals 
following damage depends .on the extent of the damage, the size of the 
patch affected, and the availability of a source of larval recruits. 
The recovery process of Green Island Reef is of particular interest 
because of the value of the reef as a recreational resource. 

We describe here the results of quantitative surveys of a number of 
sites on Green Island Reef in 1985, approximately five years after 
the starfish population had declined to very low levels. The nature 
of the recovering community is described, and predictions of the 
recovery pathway in the absence of further major predation episodes 
are made. We also present results of a resurvey of a subset of sites 
in 1986 and determine whether coral cover changed significantly in 
the one year period. 

1.2 BBTBODS 

Between 22 July and 20 September 1985, we surveyed 20 sites around 
Green Island (figure l), using line transect surveys similar to those 
developed at the Australian Institute of Marine Science (Marsh et 
al. 1984; DeVantier et al. 1985). At each site a series of four 30m 
lines was used. A 30m tape measure was attached to the substrate at 
random, and the tape was extended over the substrate along the depth 
contour (+/- lm), following the surface relief where possible. The 
length under the tape (=interval) for the target groups was measured. 
Hard corals were identified to the taxonomic level where 
identifications were a1mos.t certainly correct; for most corals this 
was to genus, but some groups were readily identifiable to species, 
and others, particularly small faviids, could only be recorded to 
family. The growth form of the coral i.e. encrusting, branching, 
tabulate, massive etc. was also noted. 



Figure 1. Line transect survey sites at Green Island. 

Between 8 August and 17 September 1986, a set of 12 of the original 
20 sites was resurveyed using the same technique, but only cover of 
hard and soft corals was recorded. 

1.3 RESULTS 

1.3.1 Coral cover in 1985 

Results of the line transects are given in the appendix and are 
summarised in table 1. Of the 20 sites surveyed, coral cover was 
less than 12% at 17 sites. Of the other sites with higher coral 
cover, two (sites 15 and 16) were on the reef flat in an area 
dominated by Montipora (=ramosa), and one was an isolated 
patch dominated by apparently undamaged by A. 
planci predation (site 8). 
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Table 1. Summary of line transect data for Green Island Reef for 1985 and 
1986. (%H.C.=%hard corals, ,%S.C.=%soft coral, No. Cols.=number of 
colonies, mean Int.=mean interval, Acr.=acroporids, Poc.=pocilloporids, 
Por.=poritids, Fav.=faviids) 

Site Depth %H.C. %S.C. No. Mean Number of Colonies 
(year 1 00 Cols. Int. Acr. Pot. Por. Fav. 

6 

8 

13 
14 
15 
16 
17 
18 
19 
20 

0.5 

2.0 

3.0 

6.0 

2.0 

5.0 

3.0 

3.0 

5.0 

(85) 
(85) 

5.0 

3.0 

5.0 

5.0 
0.0 
0.0 
0.0 
3.0 
0.0 
2.0 
6.0 

5.6 
3.7 
7.4 
8.9 
5.5 
3.9 
4.0 
2.7 
2.4 
1.8 
5.6 
3.9 

11.3 
11.2 
16.1 
5.4 

10.9 
10.2 
6.8 
5.7 
9.2 
6.7 
5.4 
1.6 
2.6 
1.8 

28.5 
20.3 

8.6 
2.8 
3.6 
1.0 

17.8 60 
16.8 49 
4.5 24 
6.0 28 
4.9 92 
7.2 56 
0.8 107 
0.7 76 
3.6 59 
7.2 32 
6.9 95 
6.6 68 

17.2 
10.1 ;: 
2.9. 137 
9.9 66 

13.7 81 
7.6 51 

20.8 80 
10.7 65 
18.5 95 
15.3 52 
25.2 42 
13.0 15 
15.4 40 
0:O 32 
0.0 130 
0.0 127 

19.5 60 
24.9 55 
35.2 37 
46.7 13 

11.2 
9.0 

37.0 
38.1 

7.2 
8.3 
4.5 
4.3 
4.9 
6.7 
7.1 
6.9 

17.4 
13.5 
14.1 

9.7 
16.1 
18.0 
10.2 
10.6 
11.6 
15.4 
15.4 
13.0 

;:; 
26.3 
19.2 
17.2 
6.1 

11.7 
9.2 

23 
20 
17 
20 
50 
38 
45 
30 
25 
14 
40 
30 
48 
66 
38 
43 
28 
20 
17 
24 
25 
13 

; 
8 

12 
92 
63 

9 
10 
18 

3 

1 
3 
1 
1 

z 
2 
0 
6 
3 

14 

3 
2 

81 
11 

7 
2 

26 
16 
43 
30 
23 

ii 
0 

Id 
42 

6 
15 
2 

10 
5 
0 
2 

14 
4 

12 
8 

15 

: 
12 
14 
19 
4 
1 

27 
20 
21 

8 
15 

; 
4 

10 
1 

$3 
2 

18 
0 
3 

11 
15 
0 
1 

16 

3; 
27 
8 
3 

21 
14 

9 
6 

11 
5 

10 
4 
3 
2 
8 
6 
2 
1 
8 

17 

11 
2 

18 
1 
0 
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Some of the sites surveyed are illustrated in figure 2. At many 
sites, living corals are not immediately obvious, and even the very 
large Porites colonies have been completely killed in many parts of 
the reef. other parts , small areas of tissue survived, and these 
are now regrowing to form a number of smaller colonies on a large 
otherwise dead colony (figure 2 a,b). In many sites, juvenile corals 
are the most distinctive element of the coral fauna, especially on 
dead Acre ora plates in the areas where the plates were formerly 
dominant ( igure 2 h). 

- -+- 
Helio ora and an encrusting soft coral are 

abundant on the eastern si es of the reef (figure 2 h,k). Several 
relatively large patches of Pocillopora damicornis have survived as 
virtually monotypic stands. On the leeward bommie site, staghorn 
Acropora patches have small areas of living corals that have 
regenerated from surviving sections of the now mostly dead thickets 
(figure 2 d). 

Taxonomically, Acropora species dominate the recovering community 
(table l), with pocilloporids, faviids and poritids all present but 
not abundant. 

1.3.2 Size frequency distribution 

The frequency distribution of intervals on the line transects shows 
that the hard coral fauna is dominated by small corals, indicating 
the abundance of juveniles in the coral fauna. Forereef and backreef 
sites, deep and shallow sites, all showed a similar size frequency 
distribution. The size distribution of the Pocillo ora patches and 
glass-bottom boat patch are different from t EYiGE$Xreef slope e 
sites in having a greater proportion of larger corals (figure 3). 

We examined the taxonomic composition of the smaller (<lOcm interval) 
versus the larger (>25cm interval) corals. If we can assume that 
most corals which have a minimum diameter of 25cm grow at lcm to 5cm 
in diameter/year (Buddemeier and Kinzie 1976), then these corals were 
almost certainly present before the most recent A. planci outbreak. 
The smaller corals are more likely to have recruried since the last 
outbreak. Both large and small corals are dominated by the family 
Acroporidae (figure 4), and this family forms over 50% of the larger 
corals. Some of these colonies have regenerated from fragments of 
living tissue that remained when the rest of the colony was eaten. 

Pocilloporidae are not well represented among the smaller corals but 
they are the second most abundant amongst the larger corals, 
reflecting their apparent ability to escape A. planci predation. 
This lack of juvenile pocilloporids is discussed in later sections. 
Poritids form about 20% of both large and small corals, while faviids 
are represented amongst the small corals but not at all amongst the 
larger ones. This absence may by partly explained by the fact the 
faviids grow relatively slowly, but certainly iarge faviids are rare 
on the reef, and faviids are a favoured food of A. planci. - 
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Figure 2. Illustrations of sites around Green Island showing typical 
features of each area. 

a,b. Regeneration of corals from small remnant areas, site 11. 
c. Patches of surviving Pocillopora, site 17. 
d: Regeneration of staghorn Acropora from remnant patches, site 2. 
e. Site for shallow transplants, site 5. 
f. Reef flat sites, 15 and 16. 
g,h. South-east slope sites showing dead Acropora plates and some new 

recruits. . 

&tom boat patch, site 7. 
Helio ora colonies are abundant at site 19. 

ii. Encrusting soft corals dominate large areas at sites 10 and 20. 
1. Soft corals and macroalgae dominate at site 11. 
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