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Thermally ‘benign’ mussel bed bio-habitats
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from Jurgens & Gaylord, 2018 



Mussel beds facilitate intertidal communities



Mussel bed patch dynamics under natural conditions

5Carrington et al., 2009

Wave dislodgment Predation pressure

Credit Dave Cowles

Tidal & food flow

Liu et al., 2012Credit Luke Miller



Scattered 
pattern

Labyrinth 
pattern

Clumps 
pattern

replot from
de Jager et al., 2017

*Assume homogenous substrate

Disturbance may shape mussel distribution patterns 
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Mussel mass mortality under heat waves 
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More than a billion seashore animals may have 
cooked to death in B.C. heat wave, says UBC 
researcher

Half a million mussels found “Cooked to death” on a 
beach in New Zealand

CBC News IFLScience



‘Regular’ summer mortality in Hong Kong
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Current survey approach: transect + quadrats
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Can you tell where the mussels are from field images?
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Semantic segmentation: label each pixel with a category
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Semantic segmentation for mussel bed image analysis



Photographic dataset sampling and annotation
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Total 1,455 
images

90% training 
(1,309 images)

10% validation
(146 images)

Image annotation



Image augmentation to improve data quality 
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Raw images

Augmented 
images

Random flip; random adjust image brightness, contrast, saturation, hue



Close-range: ~10-25 cm taken by phone (>92% accuracy)

Resized input Predicted output Overlay
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Mid-range: ~100-200 cm taken by phone (>92% accuracy)

Resized input Predicted output Overlay
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Long-range: ~500-700 cm taken by drone (>92% accuracy)

Resized input Predicted output Overlay
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Gu et al., in prep.

UAVs based mussel bed monitoring & quantification
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July segment sample

Gu et al., in prep.

Semantic segmentation reveal mussel bed patch dynamics

August segment sample

5.3 m2 of mussel lost within one 
month (shrink 2% over 230 m2)
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Gu et al., 2023. Ecological Informatics (in prep.)Scale-up

CNN based semantic segmentation for intertidal mussels
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