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About the Author

	 

	While many children in the 1960s spent their childhood with dogs, cats or rabbits, Thomas Dörner grew up with far more unusual companions - snakes. It was not just a coincidence, but his father's deep passion, which he was born with. Even as a young boy, he was fascinated by the mysterious world of reptiles, and so his path seemed predetermined from the start. Studying biology, followed by a doctorate, were the logical continuation of this lifelong fascination. Since then, he has been intensively involved with venomous animals and animal venoms.

	Although his professional career eventually took him into pharmaceutical marketing, Thomas has never given up his love for the animals that have accompanied him since childhood. For more than 45 years, he has devoted himself with unparalleled dedication to keeping and breeding these unique, often misunderstood creatures.

	Thomas Dörner now lives in southwest Germany, but his heart also beats for Namibia, where he has a second home - in close proximity to his beloved puff adders, scorpions and many other venomous animals. In Africa, he fights passionately for the protection of these fascinating creatures, which are often disregarded or feared. With every step he takes in the savannah, he is committed to the survival and conservation of these wonderful animals, whose beauty and importance to the ecosystem he understands like no other.

	His life is a tribute to the mysterious world of the venomous animals that have been with him since childhood - and they still fill him with the same admiration and love as they did then. 

	 

	[image: Ein Bild, das Person, Kleidung, Menschliches Gesicht, draußen enthält.

Automatisch generierte Beschreibung]Fig.1: The author at the age of two with a four-striped snake, Elaphe quatuorlineata, and at the age of 58 with an Anchieta´s cobra, Naja anchietae, and a Kalahari scorpion, Parabuthus raudus.
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Foreword

	 

	“Is that poisonous?” - that's always the first question I'm asked when I show someone a snake or spider. 

	It is the right question, but the wrong wording. The word poison/poisonous is used for animals and their toxins which are delivering their toxins passively. Animals delivering their toxins actively with specially designed anatomical structures like fangs or stings are called venomous and the toxin cocktails are called venoms.

	We seem to be born with a fear of venomous animals, or it is passed on with our mother's milk. It is not for nothing that animal phobias are at the top of the list of anxiety disorders and appear relatively early in childhood at around the age of seven. 

	[image: Ein Bild, das Uhr, Logo, Kreis, Design enthält.

Automatisch generierte Beschreibung]Fig. 2: The ranking of animal phobias.

	 

	The undisputed number one among animal phobias is arachnophobia, the fear of spiders, followed by apiphobia, the fear of bees and wasps, and ophiophobia, the fear of snakes. What all three phobias have in common is that they involve venomous animals, even though venomous snakes only account for around 15% of all snake species. 

	Why is that? Possibly because of the appearance and behavior of these animals, which many people find scary. With their eight legs, spiders look very “scurrying” and move extremely quickly and unpredictably. 

	 

	[image: Ein Bild, das Person, Kleidung, Abfallcontainer, Menschliches Gesicht enthält.

Automatisch generierte Beschreibung]Fig. 3: Is it poisonous? Yes, but it is called “venomous”! The author catching a zebra cobra, Naja n. nigricincta, in Namibia. [©Thomas Dörner]

	 

	The flight of bees and wasps is also difficult for us to predict and therefore causes uncertainty. In addition, they rarely avoid humans, even if they try to drive them away with wild flailing. The legless and silent locomotion of snakes is particularly frightening, and they are often perceived as disgusting and slimy by comparison with worms.

	However, you don't have to have pathological anxiety disorder to be afraid of venomous animals. Today, we are bombarded by the media with numerous lurid headlines about the danger posed by such animals, and as such lurid headlines become firmly anchored in our brains, we get a distorted picture of the actual danger posed by venomous animals.

	However, we must never forget one thing: Fear is essential for our survival. It protects us from danger and from taking too many and, above all, incalculable risks. It can be assumed that the life expectancy of people who are completely free of fear is significantly reduced. But even if fear protects us, fear should not impair our quality of life, as is the case with phobias, for example. Everything that we do not know or cannot assess makes us anxious. So, what can we do?

	 

	Knowledge is the greatest enemy of fear!

	[image: Ein Bild, das Eule, Vogel, Raubvogel, Ost-Kreischeule enthält.

Automatisch generierte Beschreibung]A trip to the black continent is a journey into the unknown. We have heard a lot about it, we already know a lot about the landscapes and the people and large animals that live there. But we have also heard about the dangers that lurk there, about all kinds of insidious creatures such as palm-sized spiders, scorpions and venomous snakes that supposedly transport us to the realm of the dead within minutes. And we are already in the realm of even more dangerous half-knowledge, which creates fear in us and vehemently stands in the way of a wonderful vacation experience. 

	For this reason, it is important to transform dangerous half-knowledge into a useful understanding (the word “understand” is in there!) of venomous animals. By purchasing this book, you have already taken the first step in this direction. 

	Read this book before your trip

	You will get to know the most important representatives of the most diverse animal groups and learn a lot about their biology and way of life. Of course, we will also look at venoms and what happens if you accidentally fall victim to a venomous animal. 

	This knowledge should help you to correctly assess the danger posed by these animals, so that fear does not stand in the way of an enjoyable, relaxing and perhaps even adventurous vacation.

	Take this book with you on your journey into the unknown adventure, to the many beautiful landscapes and animals. You can then refer to it again and again if you are suspicious of an animal inhabitant of the black continent.

	 

	Auggen / Omaruru, 20.06.2025

	[image: Ein Bild, das Frühling, Zeichnung, Entwurf, Schraubenfeder enthält.

Automatisch generierte Beschreibung]Dr. Thomas Dörner

	
1 | How we perceive the world

	 

	Every second, we are bombarded with millions of bits (in the sense of information units/sensory impressions). Every light, every color, every sound, every movement - simply everything we can capture with our senses. Without a good filter system, our brain would simply burst from “overload”. 

	[image: Ein Bild, das Text, Licht enthält.

Automatisch generierte Beschreibung]Fig. 1.1: Perceptual filters help us to process all the impressions that assail us. Unfortunately, they are also often the reason for errors in perception.

	 

	Therefore, all information is sorted and filtered through perception filters so that we are provided with a processable amount of information. Of this, 99.9% is processed by the subconscious and only a very small amount by the “boss”, the conscious mind.

	In addition to our five senses, it is primarily our emotions and therefore also our fears that determine what gets through to the “boss”. The everyday, the “normal”, is usually filtered out. While you are driving, for example, your thoughts go for a walk, driving happens as if by itself. The red rear lights that suddenly flash brightly bring you abruptly back to reality. Why? The light is bright and has a special (warning) color and is linked to emotions (fear of rear-end collision). Therefore, it passes through all filters and even goes up to the boss, our consciousness.

	 

	Our wrong risk map of the world

	We are particularly aware of anything that is out of the ordinary. Spectacular, terrible and extraordinary events fuel our fears, while every day, much more real dangers are often ignored. A rare report of a shark attack in which a person has died frightens us to the core, while we often only shrug our shoulders at the thousands of traffic fatalities worldwide every day. However, while we hardly think about traffic accidents while driving, we get a queasy feeling when we think about the report of the shark attack while swimming on the open sea. And if we have seen films like “Jaws”, we may not even dare to go into the water.

	[image: Ein Bild, das Text, Screenshot, Schrift enthält.

Automatisch generierte Beschreibung]Tab. 1.1: We live contentedly and happily in everyday life, although we are exposed to many dangers every day. In extraordinary moments, i.e. moments outside of the usual, such as vacations, we become aware of the extraordinary dangers that have become deeply embedded in our consciousness.

	It is the extraordinary dangers that stick best in our brains. And what we remember most quickly and most readily is then - in a kind of false conclusion - prominently perceived and overinterpreted everywhere. As a result, we often develop a false “risk compass” and far overestimate the actual danger posed by venomous animals in Africa, for example.

	Back to our shark attack: In 2022, 2,936 people died in traffic accidents and 15,551 people died in household accidents in Germany alone. In the same year, a total of 57 shark attacks on humans were recorded worldwide. Five of these shark attacks were fatal (de.statista.com).

	The risk of being killed by a venomous animal is similar. Although the number of deaths is significantly higher here, the risk for tourists is still very low. 

	 

	
2 | A little systematics first

	 

	Researchers currently assume that our earth is populated by an incredible diversity of life: around 7.8 million animal species, almost 300,000 different plant species, over 600,000 species of fungi, plus around 36,000 animal protozoa and 27,000 species of algae. To maintain an overview of this colorful mosaic of nature, biologists rely on a particularly human skill: categorization. 

	Using this method, scientists have developed a precise classification scheme based on so-called taxa (singular: the taxon). These systematic units group living organisms according to their similarities and thus enable a clear, concise classification and form the basis of taxonomy - the science dedicated to the systematics of living organisms.

	 

	[image: Ein Bild, das Design enthält.

Automatisch generierte Beschreibung mit geringer Zuverlässigkeit]Fig. 2.1: The most important systematic units for classifying living organisms.

	The smallest and at the same time most precise unit in biological classification is the species. Scientists use a special system to name them unambiguously: the double name, which consists of the genus name and the species name. It's a bit like with us humans: the genus name corresponds to our family name and the species name corresponds to our first name. When we talk about Mrs. Meier, Sabine, we know exactly who is meant. This binary system offers the great advantage that it clearly and unmistakably describes the exact species. However, the language of taxonomy is Latin with many borrowings from ancient Greek. As a result, the names often sound very foreign and are therefore more difficult to remember.

	A perfect example of this is the horned viper, which is native to southern Africa and is known scientifically as Bitis caudalis. The genus name Bitis stands for the genus of puff adders, while the species name caudalis determines exactly which species within this genus it is. In some species, a distinction is made between regional forms, which are then referred to as subspecies. The name of the subspecies is then added at the end, as in the case of Aspidelaps lubricus cowlesi, the Angolan or Kunene shield-nosed cobra.

	In contrast, trivial names, i.e. common names, are often imprecise and can easily lead to confusion. For example, a tiger snake in southern Africa may be a completely harmless snake, while in Australia a highly venomous snake is feared under the same name. Or think of the horned viper: in southern Africa this name refers to a certain dwarf puff adder, but in the Sahara and the Balkans it refers to completely different, unrelated snake species. 

	[image: Ein Bild, das Schlange, draußen, Reptil, Person enthält.

KI-generierte Inhalte können fehlerhaft sein.]Fig. 2.2: A comparison of two “tiger snakes”. Top: The mildly venomous, practically harmless southern African tiger snake (Telescopus semiannulatus).[©Dylon Leonard] Below: The highly venomous Australian tiger snake (Notechis scutatus) [©Connor Margetts] One trivial name thus designates two very different snake species.

	
3 | Venoms – The ultimate weapon in the animal kingdom

	 

	There are thousands of harmful substances and cocktails out there in the animal kingdom and all is common that they have toxic (harmful/damaging) effects on the body of any kind of victim. Therefore, these substances are summarized under the term “toxins”. 

	In order to develop their effect, these toxic substances must enter the other organism in some way. A distinction is made between passively “poisonous” and actively “venomous” animals.

	[image: Ein Bild, das Frosch, Amphibie, Echter Frosch, Pfeilgiftfrosch enthält.

Automatisch generierte Beschreibung]Fig. 3.1: A little blue dyeing poison dart frog (Dendrobates azureus). [©Susanne Jutzeler@pixabay]

	 

	Poisonous animals

	These animals possess toxins (commonly referred to as poison) stored in their bodies or tissues. These toxins take effect only when released, typically through ingestion or another form of contact. In most cases, this results in classic food poisoning. However, in some frogs, merely coming into contact with their toxic skin can cause severe poisoning. In such cases, small amounts of poison can penetrate the skin and unleash its harmful effects.

	The toxins, i.e. the poisonous components of the venoms, are usually simple in structure and of low complexity in passively poisonous animals. These toxins serve only one purpose: to protect the animal from predators.

	[image: Ein Bild, das unterwasser, Organismus, Wasser, Meeresbiologie enthält.

Automatisch generierte Beschreibung]Fig. 3.2: A mask-buffer (Arothron diadematus) in the reef. [©Thomas Dörner]

	The most prominent examples of passively poisonous animals are amphibians such as frogs, toads and salamanders, but also mussels that store poisonous protozoa or some fish that contain deadly neurotoxins. One of the best-known passive animals is the pufferfish (family Tetraodontidae), whose reproductive organs (ovaries), liver and skin contain the highly toxic tetrodotoxin (TTX), one of the strongest neurotoxins, which leads to death within a very short time due to respiratory paralysis. For this reason, only specially trained chefs are permitted to prepare this fish in Japan, and they take great care to ensure that these organs are removed from the fish without damaging them.

	 

	Venomous animals

	Animals that actively inject their venom into another organism using specially developed organs are called venomous. In nature, we find a variety of different structures with which the venom is injected: there are the venom fangs of snakes, the venom stings of bees, wasps, ants and scorpions, the venom claws of spiders (chelicerae) or the cnidocytes of jellyfish, which shoot the venom into the body like small harpoons. Actively venomous animals use their venom primarily to catch prey. As a kind of positive side effect, venom is also used for self-defense against predators or other threats.

	An interesting example of how an animal can be both poisonous and venomous are the small blue-ringed octopuses of the genus Hapalochlaena off the coasts of Australia. As an actively venomous animal, this small octopus can apply tetrodotoxin (the same poison as in the pufferfish) to the wound with a bite from its parrot-like beak, which has already claimed the lives of many careless individuals who made the mistake of touching the small octopus.

	However, the blue-ringed octopus changes its role to a poisonous animal if it is accidentally eaten by a sea turtle while grazing underwater. Ingesting the octopus, along with its supply of tetrodotoxin, will also result in death due to the typical symptoms of paralysis. While the toxins of poisonous animals usually have a simple chemical structure, the toxins of actively venomous animals are extremely complex.

	[image: Ein Bild, das Riff, Wirbellose, Wirbellose Meerestiere, Organismus enthält.

Automatisch generierte Beschreibung]Fig. 3.3: A small blue-ringed octopus in typical warning coloration with the blue ringlets. [©Dan Schofield]

	The use of venoms is so successful that venoms have evolved almost 90 times independently of each other in the animal kingdom. There are about 200,000 venomous animal species worldwide, which means that about one in eight species has this weapon. Venoms are found in almost all animal classes, from jellyfish to crustaceans, insects and spiders to vertebrates.

	The development of venom in the animal kingdom is a fascinating example of the forces of evolution. Venom has emerged as an extremely effective tool for survival and adaptation to various habitats.

	A key factor that has favored the evolution of venom is its role in acquiring prey. Venom provides smaller, less defensively equipped animals with the ability to overpower prey that far exceeds their own physical strength. A quick bite or sting is often enough to paralyze or even kill the victim, while minimizing the risk of injury to the predator itself.

	[image: Ein Bild, das Text, Diagramm, Reihe, Schrift enthält.

Automatisch generierte Beschreibung]Fig. 3.4: Simplified representation of the classification of animals. Venomous animals can be found in almost all animal groups. Red: actively venomous animals, yellow: passively poisonous animals.

	But venom is not only used to catch prey - they are also powerful defensive weapons. Considering the painful experience of a wasp or bee sting, it becomes clear how effective venom is in deterring threats. This ability to inflict painful or sometimes even fatal injuries on potential attackers with a quick sting or bite significantly increases the chances of survival for many animals. 

	The development of venom therefore created a versatile tool that had a very positive effect on survival. Over millions of years, the use of venom has continued to evolve, leading to an extremely sophisticated arsenal of different toxins and their applications. This is the reason why we find such an enormous variety of venomous creatures today - from snakes and spiders to sea creatures such as jellyfish and squid.

	 

	„Venomous“ is not necessarily „dangerous “

	Just because some animals have venom glands and the appropriate tools to inject their toxic substances does not automatically mean that they pose a serious threat to humans. On the contrary, most venomous animals are relatively harmless to humans and being envenomed by these animals is usually mild and without long-term consequences. The symptoms are often limited to minor swelling, redness or local pain, which disappear completely after a few hours or days without permanent damage.

	Therefore, this book will also focus on venomous animals whose bites or stings can have serious health consequences with medical relevance for humans.

	In nature, there is an impressive variety of different venoms with diverse mechanisms of action. This book will help you to recognize the subtle differences and develop a better understanding of which venomous animals require special caution, and which are more harmless than their reputation suggests.
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