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Fig. 3. Grain size distributions at sites established on Little Broad- 
hurst Reef and adjacent to Orpheus Island. Chi square analyses of 
these distributions showed no difference between the experimental 
and control sites at Little Broadhurst Reef (LBE and LBC, respec- 
tively, P = 0.2428). The distributions obtained from the sites at Little 
Broadhurst Reef were distinct from that obtained from Orpheus 
Island site (ORPH, P = 0.0035). Error bars are standard errors 

Table 4. Abundance of crown-of-thorns starfish ossicles in surficial 
sediments after two weeks post-mortem in Pioneer Bay, Orpheus 
Island, Great Barrier Reef. Values are the number of skeletal el- 
ements of COTS/kg. Note extreme variability within each size class 

Replicate > 4 mm 2-4 mm 1-2 mm 0.5-1 man 

1 0 .00 37471.16 54.19 2316.22 
2 146.34 759.41 389.00 295.62 
3 0.00 688.86 51.62 176.94 
4 37.85 1663.45 1649.83 408.47 
5 0.00 156.20 73.52 90.48 
6 0 .00  3007 .35  658.14 990.10 
7 39.10 1858.27 497.80 526.60 
8 0.00 764.58 1639.55 101.63 
9 1567.00 878.45 2566.56 155.84 

10 33.59 330.93 226.24 29.41 
11 0.00 24.42 28.36.62 542.05 
12 20.86 29.35 1010.53 326.48 
13 15.75 1951 .59  1543.87 24.65 
14 15.38 908.94 7382.76 19.23 
15 10.04 0.00 955.84 42.25 
Average 125.73 3566 .20  1435.74 403.06 
Standard 

deviation 400 .44  9473 .88  1867.80 592.70 

Table 3. Abundance of crown-of-thorns starfish ossicles retrieved 
from surficial sediments > 0.5 mm in size and obtained from reefs 
with differing outbreak histories. Data from Henderson (1992); Wal- 
bran et al. (1989a, b) and this study 

Skeletal elements 
of COTS/kg Standard deviation 

High intensity: 
Green Island 21.7 
Holbourne Island 13.1 
Hope 16.0 
John Brewer 11.2 
Little Broadhurst a 12.34 

Moderate to low intensity: 

23.50 
6.10 
9.37 

21.50 
2113 

Centipede 3.4 1.27 
Davies 7.8 2.31 
Gannet Cay 3.1 2.73 
22-110 5.5 1.82 

No outbreak 
Heron Island 0.04 0.00 
Lady Musgrave 0.00 0.00 
Myrmidon 7.50 3.85 

"Average of 15 replicates from the control site 

iscule and highly variable percentage of reef sediments. For  
example, the highest level of COTS ossicles reported for 
any reef is an average of 21.7/kg (standard devi- 
ation -- 23.5) from 46 samples obtained from Green Island 
Reef, which experienced two maj or 



particles (see for example the pioneering work of Chave 
1964). Tumbling experiments have also been used to 
explore the effect of variations in skeletal durability and 
decay time on the preservation potential of marine invert- 
ebrates (see for example Allison 1986; Kidwell and Baumil- 
let 1990; Greenstein 1991). 

We conducted a series of tumbling experiments on 
a total of 17 crown-of-thorns starfish. Freshly killed star- 
fish were preserved in 95% ethanol for transport to the lab 
and each was subsequently immersed in household bleach 
to remove all organic material. This treatment resulted in 
an initial "sample" of skeletal material much like that 
available in natural conditions after 7-9 days of decay 
(Moran 1992). Each skeleton was dried for several days 
under a laboratory hood, weighed and then placed in room 
temperature (22 ~ synthetic seawater (instant ocean) in 
a plastic tumbler attached to a variable speed motor. 
A 3 cm-wide "shelf" was glued along the length of the 
tumbler interior to ensure that the contents would tumble 
once with each rotation rather than slide around the outer 
wall. Five trials of 1, 10 and 100 h each were run at 25 rpm. 
This tumbling speed was selected as it provided moderate 
agitation to the contents of the tumbler. At the end of each 
trial, the contents of the tumbler were wet-sieved through 
a s.04,r 1 rg0.64 






