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Cruise Purpose 
 
Our overall objective was to quantify the connections between the oceanic waters of the 
Timor Sea and the coral reef atoll and shoal systems on the western margin of the Oceanic 
Shoals bioregion. More specifically, the major focus was to quantify the tidally-dominated 
physical oceanographic processes driving the connections between the surrounding ocean and 
the coral reef systems, and to integrate this physical understanding with historical and current 
cruise observations of the seabed biodiversity and productivity in these biological hotspots.  
 
The primary study site of the cruise was the largest and most iconic of the atolls of the region: 
the Scott Reef emergent atoll. A secondary study objective was to conduct a preliminary 
examination of related dynamics at some nearby fully submerged atoll systems, to assess any 
differences between the physical and biological processes here with the emergent coral atoll 
system at Scott Reef. 
 
 
Cruise Outcomes 
 
The cruise involved both deployment and recovery of moorings and extensive-ship based 
observations. At Scott Reef, a total of 27 different moorings, at depths ranging from 1 m to 
400 m, were deployed and recovered with near 100% data return. Ship-based observations 
used the multibeam echo sounder, fisheries sounder, ADCP, Falcon ROV, CTD and rosette 
samplers, on-board supercomputer and the TurboMAP profiler. Short visits were made to the 
nearby Echuca and Vulcan submerged shoals, but only limited data could be collected from 
Falkor due to the poor weather and sea state.  The total amount of data obtained during the 
cruise was near 15TB, nearly all from the Scott Reef region. Both summarised and raw data 
is now all archived and accessible through the North West Atlas website (northwestatlas.org) 
data download link from the SOI website.  



 
The major driving force for flow in the region is the tide, and the strength and time-variability 
of this flow around Scott Reef and in the lagoonal systems of both North and Scott Reef was 
accomplished by the combination of mooring data, ship-based observations, and high 
resolution non-hydrostastic numerical modelling. In the 400 m deep channel separating North 
and South Scott, flows exceeding 1.5 m/s varying in opposite directions every 6.2 hr were 
observed, with the peak in flow being subsurface and associated with the topographic 
channelling of the tidal flow through the steep-sided channel. Strong internal waves were 
observed in this channel with amplitudes up to 75 m. Intense turbulence and vertical mixing 
was observed in the channel, with measured vertical mixing rates or diffusivities as high as 
100  times more intense than in the oceanic waters surrounding the Scott atoll system 
(Rayson et al 2016a,b). From a physical oceanography point of view, the region is a flow and 
mixing hotspot.  
 
These same tidal flows also drive strong exchange into and out of the lagoon systems. The 
large South Scott Reef lagoon had a mean depth of 45 m and was found to have two major 
exchange regions via channels at the northwest and southeast.  With flow directions 
reversing, but over just 6.2 hr, water was drawn from offshore depths as much as 50 m deep 
and transported as far as 5 km horizontally to be pumped directly into the lagoon. During the 
reverse or ebb phase, the same water is not drawn out of the lagoon, there is effectively a next 
exchange or flushing time of approximately 12 days. There is thus a clear mechanism for 
deeper nutrient rich water to be moved from the open ocean into this system on timescale of 
the order of 10 days. ROV habitat measurements showed strong spatial correlation with 
lagoonal tidal flows and the occurrence of and transition between major benthic reef and fish 
communities.    
 
Post to FK150410 cruise, Scott Reef has been affected by a significant and wide spread coral 
bleaching event. This has lead to a follow up cruise to Scott Reef by AIMS and a revisit of a 
number of the shallow and deep-water sites surveyed in April of 2015. The data collected by 
FK150410 in conjunction with this new information has made a significant new scientific 
contribution to understanding the causes nature and extent of coral bleaching in deeper reef 
communities.     
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two coral atolls. Paper to be presented at 8th International Symposium on Stratified Flows, 
San Diego, August 2016. 
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Media Releases 
 
ROV Surveys of Scott Reef from the RV Falkor  (16/04/2016) 
 
http://eatlas.org.au/data/uuid/6ef94e1e-a739-47b5-9c64-
0fe8486fb9ba?_ga=1.93134301.131243098.1441171808 
 
Scott Reef bleaching revisiting sites one year post RV Falkor trip 
 
http://www.aims.gov.au/-/western-australian-reefs-feel-the-heat-from-global-bleaching-event 
 
 
Data Sets 
 
http://q0189.hpc.jcu.edu.au/Falkor/ 
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