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brevetoxins in embryos raises questions about effects on reproductive success

strong relationships between the frequency of red tide blooms and average 
brevetoxins in elasmobranch tissues

Presence of brevetoxins in the absence of documented K. brevis 
blooms                   undetected blooms? 

brevetoxin accumulation in live and red tide-killed elasmobranchs is common 
during K. brevis blooms and non-bloom periods
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highest concentrations in gut content 

 dietary exposure = important mechanism of toxin transfer

with one or more phycotoxins (microcystin, 
nodularin, teleocidin, cylindrospermopsin, 
domoic acid, okadaic acid, and brevetoxin)

82%

disruption of key neurochemical enzymes and 
receptors                    causing sub-clinical effects





80+ countries 800+ participants



~30 devil ray strandings in the Mediterranean 





3,965 individuals



3,965 individuals
130 times more than the largest shark& ray stranding event



Fisheries-independent & dependent survey
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Acoustic tracking along 
Adelaide metro beaches

45 acoustic receivers

65 tagged

40 tagged

60 tagged



Acoustic tracking along 
Adelaide metro beaches

45 acoustic receivers



 

9 white shark mortalities
brevetoxins in gill or liver tissue
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Egg case survey
Horseshoe Reef, Lasseter Reef, Edithburg

© Simon Bryars



• Coastal stingaree
• Cobbler wobbegong
• Pygmy thornback skate 
• Southern fiddler ray
• Western shovelnose ray
• White shark
• Port Jackson shark 
• Melbourne skate 
• Rusty carpetshark
• Gulf catshark
• Varied carpetshark
• Smooth stingray
• Australian angel shark
• Coffin ray
• Western shovelnose stingaree
• Bronze whaler

Priority species



endemic, low abundance, threatened, range-restricted species

Coastal Stingaree
Urolophus orarius

Pygmy Thornback  Skate
Dentiraja flindersi

local depletion vs. species-level impacts



Toxin analyses

90+ individuals





Biodiversity assessments



Acoustic tracking along 
Adelaide metro beaches

45 acoustic receivers

residency, space use, displacement

change-point analysis (behavioural change vs death)

emigration & immigration

monitoring recovery and rewilding 



Release of captive 
Port Jackson sharks



Take home messages

Largest shark & ray mass mortality

Mechanisms unknown

Impact unknown, but severe

Concerns for local depletion, threatened species, 
and endemic, range-restricted species
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