
 

JELLYFISH ENVENOMATION - BOX JELLY FISH 

Discomedusae, Desmonema Annasethe, from “System der Medusen” Ernst Haeckel, 

1879. The center and bottom-center images are Desmonema annasethe; the tentacles 

of which Haeckel likened to his late wife’s beautiful long flowing hair. 



“The movement of this wonderful Eucopide offered a magical view, and I enjoyed 

several happy hours watching the play of her tentacles, which hang like blond hair 

ornaments from the rim of the delicate umbrella-cap and which with the softest 

movement would roll up into thick short spirals...I name this species, the princess of 

the Eucopiden, as a memorial to my unforgettable true wife, Anna Sethe. If I have 

succeeded, during my earthly pilgrimage in accomplishing something for natural 

science and humanity, I owe the greatest part to the ennobling influence of this gifted 

wife, who was torn from me through sudden death in 1864”. 

 

Ernst Haeckel, Das System der Medusen, 1879.  

 

Devastated by and inconsolable over the death of his wife Anna in 1864, the great 

German biologist, Ernst Haeckel, could find no consolation in traditional religion. He 

came to seek this in science, via a profound, almost Buddhist-like, respect for all life 

in general. He sought desperately to understand its underlying and unifying 

principles. His complex and agonized reasonings - essentially over some form of life 

after death - was expressed in a philosophy known as Monism, (a great underlying 

unity between all living things). In the words Robert Richards, his acclaimed 

biographer, this philosophy “..would be the substitute for traditional religion, a 

metaphysics that made no false promises of personal survival, but revealed a 

preservation of a different order”. 

 

This “different order” was the underlying unity of all life, stretching back over the 

eons of geological time - in effect a type of immortality. Individuals die, but life in the 

greater sense of the world goes on. He saw the essence of his departed wife in aspects 

of nature, even in his beloved medusae - where he imaged the beautiful flowing 

tentacles of some several species as echoes of the memory of wife’s long flowing hair. 

It was Charles Darwin's controversial and astonishing new theory of evolution that 

finally convinced Haeckel of the truth of his new scientific “religion”. He became one 

of the greatest early exponents of the theory of evolution. As Huxley was to become 

Darwin’s greatest bulldog in the English speaking world, so Haeckel became his 

greatest bulldog in the German speaking world. 

 

Haeckel in his “Generelle Morphologie” of 1866, summed up his world view, by 

quoting the great German philosopher Goethe, “There is in nature an eternal life, 

becoming and movement. She alters herself eternally, and is never still. She has no 

conception of status, and can only curse it. She is strong, her step is measured, her 

laws unalterable. She has thought and constantly reflects - but not as a human being, 

but as nature. She appears to everyone in a particular form. She hides herself in a 

thousand names and terms, and is always the same”. But Roberts, believes that 

Haeckel was perhaps never fully reconciled to the new science, remaining torn 

between the age old conflict of reason and faith - and in this we see his “tragic sense 

of life” - the title of his biography. In it he concludes, “That science, impelled by, and 

bearing the mark of, his frustrated desires, lashed out against the false promises of 

ancient religion, and then fell into the dark shadows of modern thought”. 

 

The medusae are indeed beautiful creations of nature. One can see why the tortured 

soul of Ernst Haeckel saw the flowing hair of his departed wife in them. Tragically 

however, some species whilst most beautiful to behold - should most definitely never 

be touched!  
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Chironex fleckeri 

 

Introduction 

 

In Australia there are 3 principal venomous Jellyfish: 

 

● Chironex fleckeri (the Box Jellyfish). 

 

● Physalia Physalis (the Portuguese Mar of War) 

 

● Carukia Barnesi (the Irukandji Syndrome) 

 

Children in general are at greater risk of significant envenomation because of 

their smaller body sizes. 

 

The Box Jellyfish sting is the most serious jellyfish envenomation in the world, 

and can be rapidly fatal.  

 

Deaths may occur within 20-30 minutes of severe envenomations. 

 

Important aspects of reducing the risk of jellyfish stings include: 

 

● Observing any local warning signs of the seasonal and/or geographical risk of 

 the presence of dangerous species 

 

● The wearing of full body lycra swimsuits (or equivalent) in regions where 

 danger is present. 

 

 



Habitat 

 

Chironex fleckeri (or Box jellyfish) are confined to tropical northern waters of 

Australia, including offshore islands, roughly from Bundaberg, (Queensland) to 

Geraldton, (Western Australia).  

 

They are found year round, but are more common in the summer months. 

 

Biology 

 

Biological classification:  

 

Kingdom: Animalia 

 

Phylum: Cnidaria 

 

Class:  Cubazoa  

 

Order:       Cubomedusae  

 

Family:     Chirodropidae 

 

Genus:  Chironex 

 

Species: Fleckeri 

 

Morphology: 

 

Chironex fleckeri is large tropical jellyfish with pale bluish box shaped “bell” or body 

up to 35 cm in diameter.  

 

There are up to 60 tentacles distributed into 4 groups around the perimeter  - 15 to 

each of the 4 corner pedalia of the bell.  

 

Tentacles of mature specimens may reach 2 - 3 meters.  

 

It is virtually transparent in sea water.  

 

Pathophysiology 

 

Envenomation (stinging) by jellyfish, stinging hydroids and stinging corals is caused 

by the simultaneous discharge of many thousands of microscopic stinging capsules 

called nematocysts. Each nematocyst contains a small dose of venom.  

 

The more tentacles that make skin contact, the larger the venom dose injected.  

 

Major stings have been defined as greater than 50% involvement of a limb.  

 

Total length of wheals of greater than 6 meters is likely to be lethal, although a lethal 

case of only 1.2 meters has been recorded.   

 



Death has occurred with just over one meter of contact in a child. 

 

Clinical Features 

 

Typical skin lesions, right leg, from a severe chironex fleckeri envenomation. (MJA 

December 2005). 

 

Local effects: 

 

1. Pain  

 

● This is immediate and usually severe. 

 

 ● It can last up to 8 hours. 

 

2. Dermal lesions: 

 

 Typical lesions show pathognomonic multiple erythematous whip like welts 

with a cross-hatched pattern, (see above) which may later go on to skin 

blistering and necrosis. 

 

3. Systemic toxicity will be related to the total length of lesions on the skin and is 

essentially related to the total area of discharging tentacle contact. 

  

 A sting several meters in total length, can result in cardio-respiratory arrest 

within minutes.  

 

4. There may be local painful lymphadenopathy. 



 

5. Tentacles may be adherent to the skin. 

 

Systemic effects: 

 

1. CNS: 

 

 ● Headache. 

  

● Confusion. 

 

 ● Altered conscious state/ coma. 

 

2. CVS: 

 

 ● Arrhythmias. 

 

 ● Myocardial depression. 

 

 ● Hypertension or hypotension. 

 

 ● Cardiac arrest. 

 

3. Respiratory: 

  

● Respiratory arrest. 

 

4. Severe muscular aches. 

 

5. Delayed hypersensitivity reactions: 

 

● These are very common and manifest as a pruritic erythema 1-2 weeks 

 after the original sting. 

 

Death from cardiorespiratory arrest may occur within 20-30 minutes in severe 

envenomation. 

 

Investigations 

 

Investigations that are done are directed to the possible complications of the sting. 

 

Blood tests: 

 

None may be necessary, but are done according to clinical severity. 

 

The following are done in severe envenomations: 

 

1. FBE 

 

2. U&Es glucose 

 



3. Troponin I levels 

 

4. CK levels 

 

Microscopy: 

 

Nematocysts can be identified on microscopy of skin scrapings or sticky tape 

samples.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discharged nematocyst of chironex fleckeri, (MJA December 2005) 

 

ECG: 

 

In particular, look for: 

 

● Evidence of tachycardia, sinus dysrhythmia, ventricular ectopic beats, 

 bigeminy and bundle branch blocks. 

 

● Evidence of ACS 

 

CXR: 

 

A CXR is done for those with respiratory symptoms. 

 

Management 

 

Immediate first aid measures include: 

 

1. Attention to any immediate ABC issues: 

 

 ● Immediate CPR in cardiorespiratory arrest can be life-saving.  

 

Patients who die, do so at the scene of the sting. If they are alive on 

arrival at hospital they will survive. 

 

2. Pressure bandage & Immobilization:  

 



● There is no current evidence that this technique is beneficial in 

chironex (or other jellyfish stings). 

 

 Application of pressure immobilization (particularly before application 

of vinegar) may in fact worsen symptoms by increasing nematocyst 

discharge. 

 

 Pressure immobilization is therefore not currently recommended for 

chironex, (or other jellyfish stings).  

 

3. Vinegar: 

 

 This is the current standard first aid treatment for chironex stings.  

 

● Vinegar (4-6 % acetic acid in water) will prevent the discharge of 

undischarged nematocysts of the Box Jellyfish. 

 

● Vinegar will not inactivate venom that has already been released from 

a nematocyst, hence will not relieve pain that is already present. 

 

● Note that vinegar may increase nematocyst discharge in some other 

jellyfish species (such as Physalia) and so should be avoided in non 

tropical regions where there are no chironex.  

 

 In tropical regions, (where the potentially fatal chironex are 

located) it is best to give vinegar if there is any doubt. 

 

● Note that a number of other agents have been promoted for pain relief 

in jellyfish stings, however there is no scientific evidence for these.  

 

4. Wound washing: 

 

 ● Fresh water should not be used. Any fresh water applied to a jellyfish 

 sting once the skin has dried will cause undischarged nematocysts to 

 discharge.  

 

 ● Sea water is not harmful.  

 

5. Temperature based treatments:  

 

 ● Cold packs:  

 

Cold packs are currently advocated as being of some help in reducing 

the pain from Chironex fleckeri stings.       

 

 ● Hot water therapy: 

 

 Heat (in the form of hot water therapy) is effective for Physalia stings 

and on theoretical grounds this may be expected to also be helpful for 

other Cubozoa stings such as, Chironex fleckeri. 

 



 There is however some evidence that this is not the case.  

 

 Isbister et al in a recent study showed that hot water immersion was 

no more effective than cold packs in reducing the pain of Chironex 

fleckeri stings. 5 

 

Icepacks are simpler, more practical and potentially safer than hot 

water immersion for the emergency department treatment of box 

jellyfish stings in tropical Australia.  

 

Cold packs therefore currently remain the preferred temperature 

based first aid treatment for Chironex fleckeri stings. 
 

As hot water immersion achieved no major benefit but increased the 

emergency department LOS, icepacks are more appropriate and remain 

the recommended emergency department treatment for reducing the 

pain of major box jellyfish stings after applying vinegar to the wound. 

  

 Further study may be required however given that heat treatment for 

some patients in this study did not begin until up to 4 hours after the 

patient was stung. 

 

 In the study of Physalia stings hot water immersion was initiated on 

the beach, often within minutes of the patient being stung, when heat is 

more likely to be effective. The delay in treatment in the Chironex 

study allowed more time for venom to be absorbed. The effect of heat 

was therefore more likely to have been symptomatic, rather than 

providing definitive treatment by inactivating venom. Hot water 

immersion for Chironex fleckeri stings will require further study in a 

pre-hospital setting.  

 

6. Tentacle removal: 

 

● Remnants of tentacles should be peeled off the patient as soon as

 possible. 

 

 Ideally this may be done with gloves or with tweezers, as some 

 literature suggests, however these implements are unlikely to be at 

 hand on the beach! And removal of tentacles should not be delayed. 

 

 In fact tentacles can be carefully removed by hand without risk to 

 the rescuer. The reason for this is that the skin over the fingers and 

 hands is relatively thicker and significant envenoming requires a 

 relatively large amount of tentacle contact which is not going to 

 happen peeling off tentacles with minimal fingertip contact.  

 

 The risk of ongoing significant envenomation of the patient outweighs 

 the minor stinging sensation a rescuer may experience by picking off 

 the tentacles, (personal communication Dr Geoff Isbister and 

 Professor Bart Currie, 28 July 2016).         

 



Further hospital management includes: 

 

7. Analgesia: 

 

● The sting of the Chironex is extremely painful and large amounts of 

opioid analgesia may need to be titrated to achieve adequate relief. 

 

8. Antivenom 4 

 

 Efficacy is somewhat uncertain. 

 

It should be given in the event of: 

 

 ● Respiratory difficulty 

 

 ● Cardiac instability, including arrhythmias or myocardial depression.   

  

● Cardiorespiratory arrest. 

 

 Dosing: 

 

● Give 3 vials of antivenom diluted 1 in 10 with saline, IV over 20 

minutes. 

 

 ● In cases of cardiac arrest 6 undiluted vials are given as a rapid IV 

  push. 

 

● Antivenom may be given IM if IV access cannot be gained in a timely 

manner. 3 

 

Antivenom for pain relief: 

 

● The role of antivenom for pain relief in patients who are otherwise 

stable in terms of cardiorespiratory function, is less clear.  

 

 Symptoms can usually be controlled with adequate opioid analgesia. 

 

  If not - then one ampoule of antivenom may be tried. 

 

9. Magnesium: 

 

● MgSO4 is also used, (0.2 mmol/kg to a maximum of 10 mmol IV 

 over 5-15 minutes) by some in severe cases though evidence for this 

 treatment is lacking.   

 

Disposition 

 

Patients without clinical features of systemic envenomation or local pain at 2 hours, 

may be medically cleared. 

 



Patients requiring opioid analgesia or antivenom should be observed until they have a 

6 hour period free from signs or symptoms of envenomation. 

 

Specialist Advice 

 

For further specialist advice: 

 

● National Poisons Information network 13 11 26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The vivacious Ms Gail Beard of Townsville shows us one of the ubiquitous vinegar 

bottles that can be found on the beaches of far North Queensland. They are placed on 

the beaches during the season of danger from an attack by the deadly Box Jelly Fish. 

We see that the vinegar is blue! Legend has it that in times past happy tourists 

believed the vinegar was supplied for their fish and chips! In order to preserve said 

vinegar for its intended use a blue pigment was added to the vinegar - a most effective 

strategy - tourists prefer not to saturate their fish and chips with a dressing that looks 

more like a hospital CRE grade disinfectant than vinegar!        

 

 

 

 

 

 

 

 

 

 

 



 

Warning signs for beaches known to harbour the Box Jellyfish in the summer months. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Nematocysts: 

 

Nematocysts, or stinging cells, are used for both prey capture and defence and are a 

defining character of the phylum Cnidaria (corals, sea anemones, hydras, and 

medusae). 1. The nematocyst is essentially a capsule with a harpoon coiled up inside, 

embedded in tissue with a hair trigger facing outward. 2. The harpoon everts with 

astonishing force. 3. Venom is delivered into the foe or food. These threads are why 

sea anemones and jellyfish feel “sticky”. Nematocysts can only be used once.        

 

Stinging cells are found in all Cnidarians. In fact the phylum name Cnidaria comes 

from the Greek word “knide” meaning “nettle”. This is the primary character that 

unites such disparate creatures as stony corals, soft corals, sea anemones, sea fans, 

sea pansies, hydras, medusan jellyfish, and siphonophores. 

 

Stinging cells are wondrous little structures. Each is essentially a double-walled 

keratinized capsule, with a harpoon coiled up inside and a trapdoor and hair trigger 

at one end. Because of the hair trigger, the harpoons may discharge with even slight 

mechanical stimulation. Nematocysts discharge the harpoon with an explosive force 

of 40,000 Gs or 40,000 times the force of gravity; their discharge is amoung the 

fastest of biological processes. Discharge occurs by eversion, or turning inside out, 

similar to the action when one peels off a rubber glove. 

 

The shaft of the harpoon is hollow, like a hypodermic needle and often perforated. 

The venom is contained inside and outside of the harpoon, so that as the harpoon 

penetrates the skin, it may deliver venom three ways: by hypodermic injection through 

the tip. Along the shaft through the side perforations and by the residue on the outside 

of the shaft. Strong spines, particularly near the base of the shaft, help anchor the 

harpoon into prey as it penetrates. The remainder of the shaft may be unarmed or 

may have three rows of smaller spines spiraling along its length. (Lisa-Ann Gershwin, 

“Jellyfish, A Natural History”, Ivy Press, 2016).   
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