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Cover images: (small images, left to right)  Coral spawn slick in Bill’s Bay in 1989 (subsurface view) during the 

mass mortality event that killed up to 100 per cent of fish, corals and other invertebrates; Bleached corals 
photographed from the air during the 2008 anoxic coral spawning event; Some coral colonies, such as this 
Montipora coral, completely bleached during the 2008 anoxic coral spawning event at Bill’s Bay; Numerous fish 

were killed and washed up along the shore of Bill’s Bay during the 2008 anoxic spawning event and (large image) 
Bleached coral community at Bill’s Bay, Western Australia associated with the 2008 anoxic coral spawning event.  
Photos - Department of Environment and Conservation/Marine Science Program and Exmouth District. 
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SUMMARY 

Coral spawning in 2008 coincided with northerly winds and small swell conditions causing the 
accumulation of coral spawn in inner Bill’s Bay for up to nine days. Observations suggest that the 
respiratory demand of the coral spawn and further biological oxygen demand of its decomposition 
caused anoxic conditions within inner Bill’s Bay resulting in the mass mortality of reef organisms 
including fish and corals. The spatial extent of coral bleaching at Bill’s Bay was mapped 
approximately 12 days after the commencement of coral spawning. Observations suggest 20 to 40% 
of corals were killed within a 1.2 square km area of inner Bill’s Bay. In addition photographs and 
descriptive observations of corals at existing long-term reef recovery monitoring sites at Bill’s Bay 
were taken. The area where dead fish washed up along the shore was mapped and information 
regarding the type and condition of these fish were also recorded immediately after the event. The 
climatic and oceanographic factors that occurred leading up to the event are also recorded herein. To 
quantify the mortality and recovery of corals from this event, the long-term reef recovery monitoring 
sites established after the 1989 anoxic spawning event at Bill’s Bay were re-surveyed in September 
2008. Data from the survey will be prepared into a subsequent Marine Science Program data report.  
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1 INTRODUCTION 

The Ningaloo Reef is located approximately 1000 km north of Perth in Western Australia, and runs 
parallel to the coastline as a discontinuous barrier for approximately 300 km. It is the largest fringing 
coral reef system in Australia and the only coral reef in the world fringing the west coast of a continent 
(Taylor & Pearce, 1999). Temperate and tropical currents converge in the Ningaloo region, resulting 
in a diversity of marine life including more than 500 species of fish, 250 known species of corals and 
approximately 600 species of molluscs (The Department of Conservation and Land Management, 
2005). The area has very high ecological and social conservation significance and was gazetted as a 
marine park in 1987. In 2005, the park boundary was amended to include the southern section of the 
Ningaloo Reef and the Muiron Islands Marine Management Area was also gazetted. 
 
Bill’s Bay, an embayment within the shallow coastal lagoon of Ningaloo Reef is situated near the 
township of Coral Bay. The lagoon at Bill’s Bay is 2 – 2.5 km wide and has an average depth of about 
3 m. Lagoonal flushing at Bill’s Bay is likely to be predominantly controlled by wave-forcing 
mechanisms and also less predominantly by wind and tidal forcing. Results from a study at 
Osprey/Sandy Bay (located approx. 60 km further north along the Ningaloo Reef tract than Bill’s Bay) 
indicate lagoonal flushing times of five to eight hours under typical offshore wave conditions (Lowe et 
al. 2008). The lagoon volume is much greater at Bill’s Bay and is likely to be much less wave 
influenced. It is possible that lagoonal flushing times at Bill’s Bay are longer than at Osprey/Sandy 
Bay (Lowe pers. comm. 2008). 
 
In March 1989, corals within Bill’s Bay spawned several nights earlier than usual. Incoming tides, light 
north-westerly winds and low swell conditions coincided with the time of spawning and restricted the 
dispersal of the coral spawn. As a result, large amounts of coral spawn were trapped in the bay, 
forming extensive slicks.  The respiratory demand of the coral spawn, followed by the biological 
oxygen demand of its decomposition, depleted available oxygen in the water column and sediments. 
This hypoxic environment caused many marine organisms to die almost immediately and, within a few 
days, over one million fish, of at least 80 species, were washed ashore (Simpson et al. 1993). 
Extensive mortality of corals and other reef organisms also occurred over an area of approximately 3 
km

2
. Live coral cover decreased from 42.9% to 9.4% and several large colonies up to 50 years old 

were killed, indicating that a mass mortality of this magnitude had not occurred at Bill’s Bay for at least 
four to five decades (Simpson et al. 1993). Since 1989, the Department of Environment and 
Conservation (DEC) and the Australian Institute of Marine Science (AIMS) has monitored the 
recovery of corals within Bill’s Bay on a periodic basis: 1994 (Simpson & Field 1995), 1995/96 (AIMS, 
unpubl.), 2000 (Grubba & Cary 2000), 2001 (AIMS, unpubl.), 2004 (AIMS, unpubl.) and 2006 (Long, 
2007). In summary, the recovery of pre-disturbance levels of coral cover occurred within 10 years, 
and recovery of pre-disturbance type acroporid-dominated coral communities was achieved at one 
site (Site 1) within 17 years. Most recovering near-shore sites had not yet reached this successional 
stage by the time of the last major survey in October 2006 (Long, 2007). 
 
Anecdotal reports of mortality of corals and other organisms from less severe anoxic events at Bill’s 
Bay coincident with coral spawning on several occasions since 1989 indicate that such events are 
relatively common at this location (van Schoubroeck & Long, 2007). Reports of fish washed ashore 
and observations of bleached corals indicate that a major anoxic event occurred at Bill’s Bay in 
March/April 2008. This report documents the observations made during this event. 
 
Objectives of the survey were to: 
 

• Map the spatial extent of coral bleaching that occurred within Bill’s Bay during the 2008 
anoxic bleaching event. 

• Record the severity of coral bleaching at the 17 long-term monitoring sites within Bill’s Bay.  
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