
Sticking and sinking: when sediments rise, coral gametes fall

Background
Dredging operations are often paused during coral spawning events. However, the mechanisms by which dredge-sediment

impact the early life history stages of corals are poorly understood or remain unexplored, bringing into question the effectiveness

of the shut-down period. Here, we investigate novel mechanisms through which suspended sediments concentrations (SSC)

impact pre-fertilisation processes, that subsequently may result in fewer egg-sperm encounters and lower fertilisation success.
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Results: 

• Sediments can ballast and delay bundles from reaching the 

water’s surface.

• The model predicted ballasting within 20% of the experimental 

observations.

• Bundle ballasting is a function of depth, sediment grain size

and SSC.

• Fewer bundles reaching the water surface result in a 10% 

decrease in egg-sperm encounters at SSC as low as 35 mg L-1*.
*typical of suspended sediments recorded within three km of a dredge.

Top-left: False-coloured backscatter image of sediment

(yellow) and the bundle (purple) using scanning

electron microscopy. Top-right: The 10% (blue) and

50% (red) effect on egg-sperm encounters as a function

of water depth and SSC using coarse silt sediments.

Lower-left: Predicted (blue) and observed (red)

buoyancy of bundles after exposure to sediment.
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Humanes, A. & Negri, A. P. Suspended sediments limit coral sperm availability. Scientific Reports  5, 18084 (2015).

Top-left: False coloured backscatter image of coral sperm tangled in siliciclastic sediment. Top-right: A

sperm-sediment floc after exposure to siliciclastic sediment. Bottom: Fertilisation success after exposure to

organic-mineral rich sediment (bottom-left), siliciclastic sediment (bottom-middle) and carbonate sediment

(bottom-right) at low (red) and moderate (blue) sperm concentrations.

Methods:

• Coral gametes (eggs and sperm separately) were exposed to 

various suspended sediment types, and the components that 

caused flocculation of the sperm identified. 

Ballasted bundles Sunken sperm
Methods: 

• Ballasting of coral egg-sperm bundles by suspended sediment 

was predicted using a mathematical model.

• The model predictions were validated experimentally.

Results: 

• Sediments flocculate coral sperm before they fertilise the egg.

• Fertilisation inhibition is a function of sperm concentration, 

and  organic and mineral components of the sediment.

• SSC caused a 10% decrease in fertilisation success as low as    

3 mg L-1* with organic-mineral rich sediment, but no effect 

with clean carbonate sediments.
*typical of suspended sediments recorded during a windy day in inshore reefs.
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