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THE FRINGING REEFS 
OF MAGNETIC ISLAlW 

BENTHIC BIOTA 
AND SEDIMENTATION 

A BASELINE SURVEY 

ExEcmwEsuMMARY 

The Magnetic Quay development, at Nelly Bay on Magnetic Island, Queensland, is the first 
major development to impinge on marine environment around Magnetic Island. Insofar as the 
development may affect areas of the Great Barrier Reef Marine Park, it comes under the auspices of 
the Great Barrier Reef Marine Park Authority. The GBRMPA stipulated in 1988 that the 
constmction of Magnetic Quay was conditional inter &a on the funding, by the developers, of baseline 
and environmental impact studies. This document is the report of the baseline study of the benthic 
biota and sedimentation on the fringing reels along the south-east coast of Magnetic Island, includii 
the reefs in Nelly Bay. \ 

Methods 

The baseline.study was done between December 15, I.983 and February 23,1989. Reefs were 
sampled in Picnic, Nelly, Geoffrey, Arthur, and Florence Bays. Within bays, fauna were sampled at 
‘stations’ comprising hvo sites on the reef flat and two sites on the reef slope. Abundances of sessile 
biota (hard and soft corals, sponges, ascidians, and macroscopic algae) were estimated using four 20m 
fixed line intercept transects at each site. Sedimentation was measured using cylindrical sediment 
traps. Nine hundred corals of three genera were individually tagged and photographed as record of 
their condition prior to the commencement of the development. Algae were collected and weighed 
wet to estimate standing biomass of algae on the reefs. 

Sampling sites were divided into those considered to be likely to be subject to any impact of the 
development and those expected to be immune from impact. All areas in Nelly Bay and those at the 
southern end of Geoffrey Bay (a total of six stations) were considered impact areas; s’ur of the 
remaining stations were considered control areas, with the seventh (mid-way along Geoffrey Bay) 
being of uncertain status. Data were analysed by mixed-model analyses of variance and cluster 
analyses. 
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Results 

Most corals were consistently signiticantly more abundant on reef slopes than on reef flats and 
algae were more abundant on flats than on slopes. Within reef flats, control and impact stations were 
generally simii, although two genera of corals (Turbintuiu and Montipora) were more abundant at 
impact stations than at control stations. On the reef slopes, the designated impact stations differed 
significantly from the control stations in terms of percent coverage by corals and algae. Whilst some 
corals were more abundant at impact stations than at control stations, these were not rare species, and 
all were also relatively abundant at control stations. Several other corals were significantly more 
abundant at control stations than impact stations. 

In general, overall coverage by corals was less on the reef slopes of impact stations than those of 
control stations. Within Nelly bay, coverage by most coral taxa was less at the northern end of the 
bay than at the southern end 

Six taxa were found almost exclusively in Nelly Bay, two algae and four corals. The algae were 
relatively abundant locally, but the four corals were extremely rare even within Nelly Bay. By contrast, 
19 taxa were unique to control stations, five of them in reasonable abundances. 

Sedimentation was greater in Nelly Bay than elsewhere, particularly on the reef slopes. 
Sedimentation was extremely labile, mostly dependent on prevailing weather conditions. On the reef 
slopes, rates of sedimentation were at times among the highest recorded for hinging coral reefs. 

We also analysed the power of the sampling design used during the baseline study (and those 
suggested since) to detect, with reasonable certainty (90%), changes in abundances of corals during 
the development of Magnetic Quay. These analyses suggested that in the event of the development 
causing an environmental impact, we should be able to detect that impact if it resulted in changes in 
abundances as little as 20% or less for most groups of taxa analysed. We expect that effects of this 
magnitude would be detected whether such an impact affected Nelly Bay generally and the southern 
end of Geoffrey Bay, or was restricted to only the northern end of Nelly Bay. 

Conclusions and Recommendations 

We found no features of the biota of Nelly Bay that were unique among the reefs we surveyed. 
The greater abundances of some corals in Nelly Bay was not indicative of cause for special concern 
because those corals were also abundant in other (control) bays Of all the stations surveyed, those at 
the north end of Nelly Bay were, with few exceptions, characterised by the lowest abundances of all 
taxa and, therefore, perhaps the least in need of special conservation measures. 

We strongly recommend that the status of the biota be carefully monitored throughout 
construction and the early years of operation of Magnetic Quay. The GBRMPA is particularly 
concerned about the potential for enhanced sedimentation to deleteriously affect the corals in Nelly 
Bay during the construction phase. We stress that such effects will be minimii if every effort is 
made to avoid increasing natural sediment loads during cahn weather. We have suggested the levels 
of sedimentation that, on the basis of the limited data available, should not be exceeded, but stress 
that these figures should be viewed as, at best, guestimates. Further baseline monitoring to improve 
the basis from which such recommendations are derived is strongly recommended. 
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PREAMBLE 

We have endeavoured to present the bulk of this report in relatively non technical 
language accessible to the general reader. Where we felt particular issues needed elaboration or 
the addition of technical details and procedural explanations, we have put such details into 
BOXES. In general the material in the boxes is not essential reading. 

Details of analytical results have been relegated to appendices, as has a detailed review 
of the effects of sedimentation on corals. We also present a skeleton of what we would see as 
necessary for an impact assessment study of the environmental effects of the construction and 
operation of Magnetic Quay. In the table of contents, page numbers for figures and tables 
indicate the page immediately preceding the figure or table of interest. 
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OVERVIEW 

The development of Magnetic Quay is the fast large scale commercial development to be 
undertaken on Magnetic Island that involves extensive modification of the marine environment. A 
major aspect of the development is the excavation of a 187 berth marina and access channel, and the 
construction of a large breakwater. These will impinge on a considerable area of the hinging reef 
adjacent to Bright Point, at the northern end of Nelly Bay. 

This reef is included in the Great Barrier Reef Marine Park (Central Section). The progress of 
the development is therefore dependent upon the consent of the Great Barrier Reef Marine Park 
Authority, whose brief it is to ensure that such developments do not cause major impacts on the biota 
of the marine park. Accordingly, the GBRMPA has made construction provisional on the funding, by 
the developers, of detailed environmental monitoring of the frmging reef environments to assess 
whether the development of Magnetic Quay is likely to have any long-term adverse effects on those 
reefs. This document is the report of the baseline study of the fringing reefs along the south-east 
coast of Magnetic Island, including those in Nelly Bay where Magnetic Quay is to be built. 

The fringing reefs of Arthur, Florence, Geoffrey, Nelly and Picnic Bays on Magnetic Island 
represent a diverse group of reef environments, supporting a rich assemblage of hard corals and other 
sessile taxa. The two strongest patterns in the distribution and composition of these assemblages 
were: A) Hard corals were more abundant and diverse on reef slopes than on reef flats at all bays; 
and B) reefs in Nelly Bay supported a different assemblage of corals than those at other Bays. Algae 
were more abundant on reef flats than on reef slopes and were slightly more abundant at the north 
end of Nelly Bay than elsewhere. We found no evidence of unique biotic features on the reefs at the 
north end of Nelly Bay that require special protection. 

The organisms on these fringing reefs obviously thrive in the relatively turbid, high sediment 
conditions that are a feature of the coast of Magnetic Island. Sedimentation on the reefs during 
January and February 1989 was greater than that measured in most coral reef environments elsewhere 
in the world. The effects on the benthic biota of increasing rates of sedimentation beyond natural 
levels, however, is not well understood for any fringing reef environment. Suggested critical upper 
limits of tolerance of corals to sedimentation vary by an order of magnitude. The unequivocal 
statement of critical rates of sedimentation beyond which management action would be warranted is, 
therefore, difficult. We have recommended a set of values that should be seen only as first 
approximations, and should be subject to review in the light of the results of future fieldwork at 
Magnetic Island. We have also suggested a logical protocol for the sensible assessment of whether an 
impact has occurred at any time during the construction and operation of Magnetic Quay. 



INTRODUCTION 

Magnetic Island (1g09’S, 146’ 5O’E) is a large granitic island, 52km2 in area, 8km from the city 

of Townsviile. Given its location and natural features, Magnetic Island is an increasingly important 

venue for recreational activities. The principal features in this context are beaches of relatively coarse 

granitic sand and the .fringing reefs of the south-eastern shores. The fringing reefs comprise a series 

of bayhead reefs on the south-east coast of the island and a larger detached reef at its southern end 

(Hopley el (J, 1983). 

This report concerns the biological status of the fringing reefs of the south-eastern shore of the 

island. The most extensive and accessible reefs are those of Nelly and Geoffrey Bays. They comprise 

platforms of sediment with a biogenic framework and outer covering of corals and algae of varying 

thickness. The reefs extend seawards and are backfiied with sediment and coraI.debris. Examination 

of the structure of the reef platforms (Hopley ef al., 1983) suggests that these reefs have developed 

through an accumulation of non-biogenic sediments which has provided the foundation for 

assemblages of corals and algae. The reefs are exposed to the dominant south-easterly trade winds 

with relatively low wind speeds (Morrissey, 1980). Although the waters, especially those surrounding 

the southern reefs, are usualiy turbid, periods occur in which water clarity is such that underwater 

visibiity reaches approximately 1Om. 

Since 1984, sections of these fringing reefs have been subject to marine park zoning conditions 

(Great Barrier Reef Marine Park Act, 1975). The most extensive fringing reef of the island, Geoffrey 

Bay, is now designated Marine National Park ‘B’ Zone and Florence Bay is designated Marine 

National Park ‘A’ Zone. The other fringing reefs discussed here (in Neliy, Arthur, and Picnic Bays) 

are zoned General Use ‘A’. 

The Magnetic Quay project comprises the development of resort and merchant facilities at the 

northern end of Neiiy Bay and on Bright Point on the south-east side of the island (Fig. 1). The 

development also includes the construction of a 187 berth marina behind an extensive breakwater on 

the fringing reef and shoreward areas adjacent to Bright Point, at the northern end of Neliy Bay. This 

will require extensive excavation of the fringing reef at the north end of the bay. The excavation of 

the marina and construction of the breakwater. wiil commence under terms of a provisional permit 

issued by the Great Barrier Reef Marine Park Authority consistent with the requirements of the 

Commonwealth Environmental Protection (Impact of Proposals) Act (1974). 



BAY 

GEOFFREY 

Figure1 

(A) Map (above) showing'the location of Magnetic Island relative to 
Townsville and the locations of the bays sampled. 

(B) Aerial photograph (next page) of the north end of Nelly Bay, 
Magnetic Island, showing the location of the proposed breakwaters and 
the area to be infilled (white lines). The reef flat inside the main 
wall will be excavated and an access channel will be excavated across 
the reef slope between the large and small breakwaters. 
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