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Marine Animals haveé

é evolved chemical defences against predators 

and overgrowth by fouling organisms

accumulate and use a variety of toxins from prey 

organisms 

and from symbiotic micro-organisms for their own 

purposes
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Why do organisms produce toxins?

ñCompetition in the Sea is intense. 

Competition, and the requirement to kill prey 

quickly,  means that venoms in marine species 

are far more powerful than similar venoms in 

terrestrial organismsò

Aaron Sewell



Arms Race

Constant evolutionary battle between predator 

& prey

Prey produces stronger chemicals to prevent 

predation

Predator evolves resistance to these
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Action of Venoms

Largely interfere with ion transport

Block Sodium Channels

Block Calcium Channels

Open Sodium Channels

Cause cathecholamine release

Highly diverse cocktail of chemicals
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Clinical Effects of Venoms

Offensive Toxins: mainly 

neurotoxin: causes paralysis

Defensive Toxins: mainly 

Cytotoxin: causes pain

Cytotoxins begin cell breakdown and 

initiate the digestive process
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Tetrodotoxin

Common to a number of unrelated organisms: 

pufferfish, porcupine fish, blue-ringed octopus, 

dinoflagellates, diatoms

Produced by commensal or ingested bacteria

Causes short-term respiratory paralysis; can kill 

quickly but with CPR & life-support, the effect 

wears off after 24 hours
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Marine Toxins

Injected Toxins:
Large Molecules, therefore heat-labile

Ingested Toxins: 
Small molecules, therefore Heat-stable
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Injected Toxins

Invertebrates

Vertebrates
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Stinging Vertebrates

Elasmobranchs ie sharks etc

Stingrays

Bony Fishes 
Scorpionfish

Lionfish

Scorpionfish

Stonefish

Sea Snakes



Stonefish

Spines at dorsal & pectoral fins  discharge venom if 

stepped on

Verrucotoxin, modulates calcium 

channel activity

Intense pain, respiratory weakness, cardiovascular 

damage, 

Convulsions & paralysis, can cause death
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Scorpionfish & Lionfish

Painful sting: intense pain, 

oedema & necrosis at 

the site

Also has neurotoxic effects
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Management of stinging fish injuries
(after Allan Kayle)

Heat:   

Apply hot poultices, at 60 degC , ie just not too hot 

to the touch

Or immerse the limb in hot water 

Observe for neurological effects & apply CPR if 

needed

Clean & debride the wound

Antivenin if available
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Stinging Invertebrates

Molluscs

Cephalopods: Blue ringed octopus

Gastropods: Conus geographicus

Echinoderms

Starfish: Crown of thorns

Sea urchins: Diadema

Coelenterates

Hydroids

Scyphozoa

Anthozoa



Cone Shells

Potent Neurotoxin delivered thru harpoon-like 

modified radula on a spring. Victim drops almost 

immediately.

Tetrodotoxin is the agent

Venomous Conus  molluscs are

common at Sodwana; 

do not handle them

7 October 2011 philip cohen



Sea Urchins

Diadema spp can cause deeply penetrating injuries

Long brittle spines, very sharp & barbed

Break off easily in flesh

Coated with a toxin

extreme  pain & swelling

Heat: immerse in nonscalding 

hot water, 45 deg

Debride: shaving cream & razor
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Crown of Thorns Starfish

Predator of coral reef polyps

Spines are very sharp & coated with 

neurotoxin

immediate intense & excruciating  

Pain

Divers become disoriented

Heat

Debridement & treatment of lacerations
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