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Praise for Romain Pizzi

‘Romain Pizzi, who pioneered keyhole surgery for animals, is arguably the most versatile and inventive vet in the world.’

Guardian

‘A highly entertaining and thought-provoking tour de force. Thoroughly recommended.’

Veterinary Record

‘We have other vets who are incredibly talented, but Romain is one of a kind.’

Matt Hunt, CEO of Free the Bears

‘One of the most innovative wildlife surgeons in Europe and perhaps the world … he has operated on giraffes and tarantulas, penguins and baboons, giant tortoises and at least one shark, and maintains a reputation for taking on cases others won’t. If you’re in possession of a tiger with gallstones, or a suspiciously sickly beaver, you call Pizzi.’

Wired  magazine
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About This Book

Anaesthetising a fish, x-raying a frog and hospitalising a walrus are all in a day’s work for the world’s wildest veterinarian. 

Travelling from the rainforests of Sierra Leone to the jungles of Borneo, Romain Pizzi has caught, anaesthetised, diagnosed, operated on, medicated and then released some of the world’s most endangered wild animals.

From disease testing Polynesian snails to keyhole surgery in Sumatran orangutans; from endoscopy in sharks to ultrasound on a chimpanzee, he’s seen it all. Sometimes this is high tech work, such as the first robotic surgery on a tiger, or giant panda cloning attempts. Sometimes the situations are more primitive, from anaesthetising a bear with a bicycle pump, old plumbing tubes and a plank to operating on a vulture using an old metal spoon.

In Exotic Vetting, Romain recalls his many interesting patients, while taking readers on a tour of the challenges of treating the world’s amazing spectrum of wild animal species.




Introduction

How to operate on a mammoth

The technicalities of operating on a mammoth are not something many veterinarians spend any time thinking about. Very few vets ever need to treat an elephant, and even fewer of us have ever operated on one. Surprisingly, there were still mammoths alive three and a half thousand years ago on Wrangel Island in the East Siberian Sea. Until human hunters arrived. By the time of their man-made extinction the Great Pyramids of Giza were already a thousand years old. But there is a possibility we could see mammoths resurrected in our lifetime, thanks to clever geneticists. If so, they will invariably need veterinarians at some stage. So how would I go about operating to fix a broken leg, for example? It would, pardon the pun, be a mammoth undertaking.

Yet we have already addressed more demanding problems in treating the enormous diversity of wildlife patients that myself and other wildlife vets see in the course of our work. We anaesthetise fish for hours for complex surgery, despite them breathing underwater. We can get blood from a hippo despite veins that are invisible deep under the skin, X-ray a penguin, or ultrasound scan a manta ray’s heart. We can even perform surgery on a scorpion. They can all be a challenge, and we treat them very differently to people, pet dogs or farm cows.

I could never have imagined any of this as a child growing up in South Africa. Neither surrounded by elephants nor the son of a game warden, I had a more mundane upbringing in a small town. One of my first experiences with animals came when I hand-reared an injured fledgling Cape turtle dove, hiding it among the socks in my cupboard, after it was caught by the African wildcat my parents had rescued when its mother was shot. Other injured and orphaned birds soon followed, with my only guide a dog-eared copy of Stroud’s Digest on the Diseases of Birds, written by the ‘Birdman of Alcatraz’ in 1943. I could never have envisaged myself one day treating Komodo dragons, giant pandas or wild orangutans.

This book is a brief glance at how we anaesthetise, diagnose, operate on, medicate, and finally return to the wild a great variety of creatures on the planet. How do you catch a kangaroo or anaesthetise a shark? Why do deer have bizarre red blood cells, and how can you see inside a Galapagos giant tortoise to diagnose a problem? Why is orthopaedic surgery on a tarantula bizarre, and how do you treat a walrus with toothache? Lastly, having prodded, poked, fixed and fed your armadillo, how do you return him to his life in the wild?

Come with me on a journey around the world’s wild places and sanctuaries, as I and other wildlife veterinarians – using a mix of science and sometimes just guesswork – treat some of the strangest creatures on the planet. And you may end up pondering how to treat a de-extinct mammoth too.

[image: Images missing]

Walruses are awkward patients. Out of water, they seem to collapse under their own weight. Their tendency to hold their breath under anaesthesia, as if they were underwater, makes keeping them alive challenging. In care, they have a tendency to damage their tusks’ enamel, with bacteria invading the pores in the dentine to cause painful pulp infections. To prevent this, we may need to place titanium tusk caps.




1

The problem with a suicidal walrus

The walrus tries its best to commit suicide under anaesthesia by holding its breath. It has a dive reflex, allowing it to breath-hold for more than half an hour underwater. To save oxygen underwater, the heart slows down and blood vessels supplying the brain, heart and kidneys widen, to maximise blood and oxygen supply to these important organs. In other places vessels constrict, shifting blood flow away from less critical sites such as the skin, blubber and intestines. Unfortunately, when anaesthetised, all a walrus’s natural mechanisms are confused and don’t work normally. While the brain is away, not even dreaming of clams, the body thinks it is underwater. The walrus holds its breath, its heart slows, and the longer the anaesthesia the higher the risk of disaster unfolding.

Anaesthesia is controlled death. It is easy to forget this when disguised by the veneer of respectability in a modern human hospital. Despite over 150 years of anaesthesia, with millions of people anaesthetised yearly for everything from ingrown toenails to brain surgery, and wildlife vets like me anaesthetising everything from seahorses to elephants, we still don’t actually understand the precise physiological mechanisms that make anaesthetic drugs work. Why, when we give some compounds, does the brain lose consciousness, and patients don’t feel pain? It isn’t at all like sleep. Give too much and the patient dies. Anaesthetic drugs are after all toxic chemicals: poisons given in just the precise amount to keep the patient oblivious, in the narrow corridor between life and death.

Anaesthesia in the walrus is complicated by its massive weight and blubber. The thick blubber layer makes it difficult to inject into muscle. Drugs in the blubber are absorbed unreliably, and it can take ages for the walrus to become anaesthetised, making everything even more unpredictable. Its hind limbs are tiny with small muscles, so we inject drugs in the back muscles instead. The blubber makes it almost impossible to get a catheter in a vein to give injectable drugs in an emergency. A large bull can weigh one and a half tonnes. In water this is not a problem, as the weight is evenly supported by external pressure. On land, however, it is a different story. All the pressure is exerted in one direction by gravity. It’s like trying to breathe with a small car parked on your chest. Under anaesthesia, this is hardly helpful to a walrus’s wellbeing. Even with a ventilator to breathe for the unconscious animal, and using drugs to encourage a less sluggish heartbeat, walrus anaesthesia is usually nerve-racking and occasionally fatal.

Thankfully, walrus anaesthesia is not needed that often. Still, having anaesthetised over 300 wild seals, I am all too familiar with them trying to suffocate themselves under anaesthesia by holding their breath. But there are other alarming anaesthesia patients besides walruses and seals.

Anaesthesia is hours of boredom, interspersed with moments of sheer terror. My patients, if they happen to wake up inadvertently, can quickly kill me. Having an endangered Asiatic lion blink and lick her lips while I had her anaesthetised, makes one think rather quickly. She won’t be writing a letter of complaint to hospital management if she wakes up unexpectedly.

Anaesthetising the same wild animal can be completely different in disparate scenarios. Despite an intimidating appearance, white rhinos are often absurdly easy to anaesthetise in a zoo. The simplest thing is to give them a half bucket of fresh vegetables, and when they stick their head in to guzzle, to put a thin needle in one of the fine veins on the outer edge of their ear. They flick the ear once or twice as if a fly were biting them, then seem not to notice. I used to apply a local anaesthetic cream with gloves and wait 15 minutes for it to take effect, until I realised that most of them simply don’t care. I attach a long thin drip-line, so the needle isn’t pulled out, and then I will slowly inject, until, with a few big sighs, their legs crumple beneath them, and they are off to the land of oblivion. Feeding an animal while I anaesthetise it is not seen as best-practice among many anaesthetists – choking or breathing in regurgitated food are their biggest fears, and much of the human anaesthetic process is to limit the risk of this as much as possible. But a small bucket of fruit for a 3 tonne animal is like me eating half a chocolate bar. Still this horrifies some, until I explain the alternative. Would they rather have an hysterical patient running around in Accident and Emergency while you try to inject drugs into their butt-cheek? Stress hormones have a detrimental effect on the heart under anaesthesia, so this can quickly turn into an even worse scenario.

While anaesthesia for zoo rhinos is often simple and stress-free initially, this is only the getting them to sleep phase, or induction. Keeping rhinos safely asleep under anaesthesia, or maintenance, is a whole different matter. They don’t breathe well under anaesthesia, but for different reasons to walruses. Broad, flat ribs are great protection for your vital organs from another rhino charging you, but make your chest rigid. Rhinos breathe mainly with their diaphragm, and so need to move their abdomen to breathe. Lying on your belly when anaesthetised doesn’t make this easy. As anaesthesia slows down the gut’s involuntary wave-like constriction and relaxation (peristalsis), gas accumulates in puffed-up intestines, further putting pressure on the diaphragm. Again, keeping anaesthesia as short as possible is the secret to success.

Capturing wild white rhinos in South Africa, where I qualified as a vet, requires slightly more effort. Much of the time they behave like a large grey cow, only with very poor eyesight and a single horn on their nose. Rhinos don’t enjoy being darted, and can be difficult to get close to, so they are often darted from a small helicopter. As helicopter fuel is horrendously expensive, helicopters like the Robinson R22 are so lightweight they almost appear made of paper, with no doors, and an engine hardly bigger than a garden lawnmower’s. Swooping down at speed to dart a rhino from as close a distance as possible means that when things go wrong, it is the equivalent of dropping out of the sky on a moped.

Things are considerably worse outside Africa, where other rhino species are far more endangered and rare, and dense forest makes finding them very difficult. I was once asked to come up with a way to safely anaesthetise rhinos for a project that had found a tiny number of a critically endangered rhino species in a geographic region where none were supposed to exist. But they were in dense jungle, in a low-grade war zone, where the only access was via freedom fighters, or terrorists, whichever perspective you prefer. Wandering around as a foreigner in camouflage on foot with a dartgun slung over your shoulder in a rebel-held war zone for months was never going to be an easy sell to my wife.

Wildlife vets refer to a bewildering array of different things as anaesthesia. Anaesthesia is usually defined as a controlled, temporary loss of sensation or awareness induced for medical purposes, with general anaesthesia being unconsciousness and a total lack of sensation. We rarely use local anaesthesia on its own in wildlife. A dentist attempting local anaesthesia on its own in a lion would be a one-patient wonder. In many cases we simply want to be able to handle, take a blood sample, or even just put an animal in a transport crate, and don’t need the same depth of anaesthesia to block pain as for an operation. This is immobilisation, rather than anaesthesia, although the terms are often interchanged. Usually, when moving animals such as rhinos, we actually want them to be standing, so a lightly sedated rhino can be walked, although stumbling, with guiding ropes into a truck without the risks that come with full anaesthesia. This also has the benefit of the rhino doing the hard work for us, rather than needing a crane to lift it.

Standing sedation is the secret to safe capture of one of the least favourite anaesthetic patients of any wildlife vet: giraffes. Although their necks can be more than 2 metres long, they still only have seven neck bones, the same as most mammals. They also have a surprisingly thin skull. An anaesthetised giraffe keeling over and hitting the ground risks fatally breaking its neck. Better if we can dart the giraffe, then rush over before it falls down, and partly reverse the anaesthetic drugs. With some leg ropes and a blindfold the giraffe is dozy, but can be safely walked into a transport truck.

The dartgun

In July 1850, the Times newspaper reported the first successful anaesthesia in a wild animal. A cheetah at London Zoo had managed to break its leg. A sponge of chloroform on a long stick was held to its face until it become unconscious, and a successful amputation of its mangled leg was carried out under chloroform anaesthesia. But a chloroform-soaked sponge, even on a stick, is useless for lions or elephants running around the African savanna or orangutans swinging through the Bornean rainforest.

Enter the dartgun. While its invention may seem obvious, it wasn’t so at the time. There were several insurmountable problems. Syringes, even after World War II, were made of glass, so hardly suitable for being shot out of a gun. Early human anaesthetic drugs needed injection via a vein, which was impossible with a dart, and most needed large volumes to be given.

First attempts at remote anaesthesia differed little from how South African bushmen and South Americans hunted wildlife with poison-coated arrows. Animals were shot with arrows coated with drugs such as curare and strychnine that their muscles had to dissolve and absorb slowly. One early attempt was actually a metal drill bit, the grooves filled with gallamine and glucose, shot into white-tailed deer with a carbon dioxide gun. Curare was used by native South Americans in blowpipe darts to kill animals for thousands of years. Gallamine was similar to curare, and both were terrible for anaesthesia. They paralysed muscles, so an animal couldn’t move but was totally awake and could still feel pain normally. A tiny bit too much and it also paralysed the breathing muscles, with the patient suffocating. Another early design, powered by thick elastic bands, was lovingly named the bazooka, which perhaps wasn’t the greatest endorsement.

Veterinarians have always proved to be extremely inventive. We have vet John Dunlop to thank for the pneumatic tyres we take for granted on our cars and bicycles. New Zealand vet Colin Murdoch was even more creative. Aged only 10 years, he made his own gunpowder, and a few years later his own homemade gun. Working after World War II, his most remarkable invention was the disposable plastic hypodermic syringe. He knew that despite boiling for sterilisation, glass syringes frequently spread infections between patients. The New Zealand Department of Health wasn’t convinced of the merits of the plastic syringe and so he couldn’t progress its development for several years, but it paved the way for another of his 46 other patented inventions.

Faced with the difficulties of catching Himalayan tahr, a large hairy wild goat introduced to New Zealand 50 years earlier for sport hunting, Murdoch invented the first dartgun. This would completely revolutionise wildlife veterinary work, particularly in Africa, with its many large dangerous wildlife species. However, there were still few suitable drugs. Murdoch started testing his dartgun using curare, which unfortunately killed many of the animals. Over the next two decades, a host of different companies came up with their own systems. Some used blank firearm cartridges, and without care the metal syringes could fatally shoot straight through smaller animals. Others used carbon dioxide, or a foot pump. Dart syringes also had different designs and mechanisms for injecting the drugs. Some were powered by butane or compressed air, while others used springs or bicarbonate-driven reactions caused by a tumbling eccentric weight.

In the late 1950s, the first successful dartgun captures of African game animals were carried out, on the kob, a beautiful orange-brown antelope with spiral horns, using a muscle paralysing drug similar to curare called succinylcholine. While this worked, better more potent drugs were clearly needed. The man who made these first captures and almost single-handedly started modern African game capture was Antonie ‘Toni’ Harthoorn. A tall and lanky Sandhurst-trained officer and commando during World War II, he graduated from the Royal Veterinary College in London, before ending up in East Africa. He started trialling strong opioids, drugs derived from morphine or other opium poppy compounds, in as many wildlife species as he could. He had plenty of opportunity, when rescuing wildlife stranded by the new Kariba Dam on the Zambezi river. In the early 1960s, he invented a breakthrough drug combination called M99. It contained etorphine, an opioid that was a thousand times as potent as morphine. Two to three millilitres was enough to anaesthetise an adult bull elephant. Etorphine is still one of the mainstays of anaesthesia in African wildlife today. It was originally discovered by Edinburgh researchers studying new anti-inflammatory medicines, when someone stirred the cups of tea with a glass lab rod that, unbeknown to them, had tiny traces of etorphine on it. Their shoddy hygiene almost killed them, but helped discover the drug for anaesthetising elephants in Africa. Etorphine was even investigated by British American Tobacco, who hoped it might create an additional addictive craving for cigarettes.

The benefit of such a concentrated drug was dramatic. When Harthoorn needed to move 100 white rhinos from the Hluhluwe-Imfolozi game park in South Africa, he had started first with morphine combinations for anaesthesia. The volumes were huge, requiring big 20-millilitre darts with considerable impact force. Ian Player, the park warden, describes wounds so large that he was forced to insert almost his whole arm into the depths of the animals to clean them out. Morphine was quickly abandoned for the slightly more potent opioid diethylthiambutene, but the huge volumes and wounds remained a problem until etorphine arrived.

Harthoorn went on to run a wildlife orphanage, and with his vet wife Sue Hart treated George Adamson’s lions, made famous by the film Born Free. He inspired the TV show Daktari and the film Clarence the Cross-Eyed Lion, although he shunned the limelight himself. Abruptly losing his job at Nairobi University following Kenyan independence in 1963, he moved to South Africa where he continued pioneering wildlife capture, anaesthesia and medicine, some of which has still hardly changed. He wrote scientific papers and a 416-page book on the chemical capture of wildlife, which I still treasure on my bookshelf. Then, in a bizarre twist after retiring, he became a homeopath. The scientific pioneer of wildlife veterinary anaesthesia changed career to a human alternative medicine with no scientific basis at all. And he was still happily practising while I was studying at veterinary school.

Etorphine worked wonderfully in large herbivores, but not for carnivores. In South Africa we used phencyclidine, a human anaesthetic with the street drug name of ‘Angel dust’, to anaesthetise lions. For a while some North American wildlife vets used this on mountain lions as well. A long-retired colleague described how, in desperation, he once smuggled Angel dust in an aftershave bottle across Europe to anaesthetise his safari park lions. It can’t have been pleasant. It took ages to work, lions were very twitchy, vomited and sometimes had seizures. It was thankfully replaced by the new human anaesthetic drug ketamine during the Vietnam War, when the American army also switched away from phencyclidine. Ketamine remains one of our main wildlife anaesthetic drugs today.

It seems logical that most cat species would metabolise drugs similarly; however, that isn’t the case. Bizarrely, tigers don’t tolerate the same anaesthetic drug dosages that lions do, despite being a similar size and are more prone to seizures under anaesthesia. Another group that reacts to anaesthetics very differently is bears. The first time I anaesthetised rescued sun bears in Cambodia a decade ago to transport them, I used drugs that work well in brown bears, and even moon bears, which live in the same region. But the sun bears’ bodies drank the drugs up, and I had to use huge doses to get them asleep. They stayed anaesthetised for hours, and I had to stop the trucks every 15 minutes to wet the bears down so that they didn’t overheat. Thankfully they were fine, but I never used that combination again. Even giant pandas react to medications very differently, particularly opioid drugs. Tramadol is a common painkiller for people and animals. At worst, side effects in humans are nausea and feeling slightly groggy. But in large animals, the consequences can be more far-reaching. A colleague once gave an arthritic giant panda a single low dose of tramadol, and was horrified to find she slept non-stop for almost four days without eating or drinking.

Concentrated drugs via the flying syringe, as dartguns were originally called, still have limitations. Darting a black wildebeest bull should be easy. Males are territorial during breeding season, unlike their crazy blue cousins. In good bushveld, you can see a male every few hundred metres just standing in his little area, keeping an eye out for passing females, or a neighbouring male drifting into his area to be chased off. You can drive to within 50 metres of a bull, if you approach slowly and obliquely. Approaching head-on is a guaranteed way to scare off any animal. You can get a long but reasonable shot with a well-maintained dartgun, but not if there are plains zebra around. These wandering pyjama-donkeys are far more suspicious, and before you can ever get close enough to be within dartgun range, with a loud bark from the stallion they all stampede off, triggering the wildebeest bull to do the same. You can waste a whole day staring at the jumble of bouncing striped bums running away, never able to take even a single shot at your wildebeest bull. Yet a zebra’s flight zone, the distance it lets you approach before galloping off, is modest compared to some animals. Gemsbok are possibly the most beautiful of all antelope. But living in the Namib desert they can spot you kilometres away. Sometimes the only sight you can glimpse of a small herd is a tiny puff of dust on the horizon, making them impossible to reach with a dartgun from your Land Rover.

While it’s easier to use a dartgun in a zoo, there is still a risk of injury, and at the least it is unpleasant and painful for the patient. It is often not much fun for the vet, either. I remember early in my career having to dart a gorilla. She knew what was going to happen and quivered in the corner, trying to hide herself in straw and crying. It was nerve-racking trying to dart her, but also distressing. Over the years I have seen all sorts of mishaps, from a pregnant antelope being darted directly into the brain, to broken bones and unfortunate deaths from unlucky shots.

Zoos now design enclosures with squeeze cages for us to safely inject patients by hand, or even better, train animals for hand injection. An adult tiger trained to calmly accept an anaesthetic injection is better for both patient and vet. Without surging adrenaline, anaesthetic onset is rapid, and much safer. This is now common for everything from chimpanzees to giant pandas.

There are other ways to make anaesthesia less stressful for our patients. We can sometimes anaesthetise animals like bears by putting drugs in their food. Carfentanil is an opioid that is ten thousand times the potency of morphine, even more potent than etorphine. Mixing it with a tablespoon of honey means bears will happily anaesthetise themselves. Even better, they seem happy to take it again in future, making repeated anaesthetics easy, rather than getting the animal stressed and wary. It even works in the most suspicious of zoo anaesthesia patients: chimpanzees.

Potent opioids would appear useless outside elephant anaesthesia, as even a tiny dose could be fatal to humans. In October 2002, when Chechen terrorists occupied a theatre in Moscow and took 900 people hostage, the Russian authorities pumped a chemical agent into the ventilation system to incapacitate the terrorists. Sadly, more than a hundred hostages also died. While the Russian government never divulged what it used, later analysis of clothing at the Porton Down military research centre demonstrated that the chemical cocktail contained carfentanil.

Carfentanil was also used to cut heroin, with the predictable result of accidental deaths due to drugs being more potent than addicts had expected. These problems have led to opioids such as etorphine and carfentanil, which we so heavily rely on in wildlife anaesthesia, becoming very restricted. It is now impossible to import them for genuine wildlife work in much of the world. In some cases, we now have to use less safe and effective drug combinations than we were using half a century ago. I recently had my first giraffe anaesthesia death in two decades, because I couldn’t get etorphine imported into the country I was working in, which was very sad and extremely frustrating.

Oral anaesthetics have also been used in wild birds. Sandhill cranes have been caught by mixing alpha-chloralose, a barbiturate, with corn and then catching them by hand when heavily sedated and unable to fly. It takes cranes 24 hours to recover, during which they have difficulty regulating their body temperature. It is essential to prevent them from overheating or becoming cold, both of which would be fatal. Alpha-chloralose is actually mainly marketed as an avicide – a poison to kill birds eating farm crops – highlighting the fine line anaesthesia treads between life and death.

There is the real danger that birds will gobble the anaesthetic corn and fly away before the half an hour it takes to have effect, so it is best offered late afternoon. Then if the cranes do fly away, they will likely roost nearby. Many birds have a crop, a dilation of the oesophagus that temporarily stores food. This is a clever evolutionary adaptation that allows them to quickly guzzle more than their stomach can hold before they fly away, so it’s useful for avoiding predators. But the crop can delay alpha-chloralose taking effect after ingestion. If a crane flies far away before falling into an anaesthetised state, it is at real risk of being caught and eaten by predators, which may then also be affected.

Darting won’t work well on a great hammerhead shark. Sharks have amazingly tough skin, covered with denticles. These are microscopic overlapping teeth made of dentine and containing a pulp cavity with nerves and blood vessels, just like those in your mouth. Sadly, this wonder has simply led to their skin being used as cheap sandpaper. Humans have little appreciation for the wonders of evolution. To anaesthetise a shark or other fish we can dissolve drugs in the water. One of the most effective and least toxic is eugenol, the main component of clove oil, but also found in nutmeg, cinnamon and basil. Eugenol also has local anaesthetic effects, and is used in dentistry to pack small wounds. A clownfish can be anaesthetised in a container of the diluted solution, gradually slowing down before floating to the surface. For a quick examination, you can remove the fish and place it on a wet incontinence pad, with its nice non-abrasive surface. To reverse anaesthesia we simply place Nemo in seawater again. Containers with different concentrations let us change anaesthesia depth like the dial on a gas anaesthetic machine for mammals and birds. For long procedures, such as surgery in a conger eel, a water pump anaesthetic machine is useful. This consists of a small pump pushing water through the fish’s mouth and out through its gills, so it gets oxygen. Water has 25 times less oxygen available than air, so gills have evolved with lamella and fine filaments to have a very large surface area. Anaesthetic depth is altered by placing the pump’s intake tube into the different concentrations of eugenol.

For an ultrasound examination, we can get away without any anaesthesia in a 3 metre long sand tiger shark, despite its formidable appearance, by using tonic immobility. Manipulating the shark in a stretcher onto its back, it freezes, giving us 10 minutes for our ultrasound exam. A golden pheasant can also be hypnotised by gently placing it on its back, as has been done with chickens by everyone from Friedrich Nietzsche to Ernest Hemingway. We can even mesmerise black iguanas. If we press gently down on their closed eyelids with our fingertips for a minute, the iguana’s heartbeat slows and it will stay still for a few minutes, enough to take some X-rays without needing anaesthesia. In sharks, tonic immobility is unfortunately stressful, as can be shown by measuring stress hormones. It is probably a fright response similar to when attacked by an orca. Virginia opossums and hognose snakes also play dead to avoid being eaten. It is common advice to pretend to be dead if attacked by a bear, which is far easier said than done. Yet in iguanas it doesn’t appear to be stressful, as the mechanism is different. Many people also gently press their closed eyelids during a stressful day to slow their heart rate and relieve their anxiety, using the same oculocardiac reflex.

For me to pass a long endoscope into a sand tiger shark’s stomach, tonic immobility is insufficient, unless I want it to chew up the endoscope to join whatever it is I am trying to retrieve from the shark’s stomach in the first place. But on its back, it is perfectly positioned to inject the same anaesthetic drugs we use in other animals. We need a long needle to reach the vein deep in the underside of the tail, just below the tail vertebrae and completely invisible. This is actually the same way I can anaesthetise an emerald tree boa, rhinoceros iguana, or even an alligator snapping turtle, with intravenous drugs, safely away from a biting mouth.

I can’t use gaseous anaesthesia induction for a rhinoceros iguana, even if it has come some way from the days of ether and chloroform. Modern inhalation anaesthetics like isoflurane and sevoflurane are extremely safe, even in critically ill patients, and make it possible to fully anaesthetise a trumpeter hornbill in just two minutes with a face mask. Gas anaesthesia revolutionised bird anaesthesia, once halothane became available in the 1960s. Before this time, it was easy to kill birds with the available injectable drugs. It’s remarkable that the respiratory systems of birds are extremely sensitive to inhaled substances. Coal miners used canaries as sentinels to detect any dangerous explosive gases, and just overheating a non-stick frying pan is enough to kill a pet scarlet macaw from the fluorocarbons given off by the polytetrafluoroethylene coating.

Ingeniously, evolution gave birds a breathing system only half the size and weight of mammals, keeping them light for flight, but twenty times as efficient for oxygen exchange, with their sets of air sacs acting as billows, and fine sponge lungs without any alveoli or diaphragm. Air flows in a circle, and birds absorb oxygen as air moves from air sacs at the rear of their body through the lungs to air sacs in the front. But this means birds must move their chest, like the bellows of an old church organ, to keep air moving around the system. Gases don’t simply diffuse from the internal airways, as they do in mammals. Simply holding a bird tightly will cause it to suffocate. Under anaesthesia, chest movement is reduced. Inadvertently leaning our fingers on a tiny Scottish crossbill’s body while operating, or taping the wings and legs out to take symmetrical X-rays of a racket-tailed roller bird, doesn’t help matters. If anaesthesia is very brief, the patient is usually fine. But if it drags on, carbon dioxide builds up and fatally poisons our sleeping patient.

To help prevent this, we insert an endotracheal tube down into the windpipe. This allows us to move air through the system with a mechanical ventilator, or more simply by periodically squeezing a balloon-like bag with our hand. This keeps the oxygen and carbon dioxide exchange going even if the bird doesn’t move its chest. We can now safely keep delicate patients asleep for hours for even the most complex surgery. Sometimes, we just make tubes ourselves from an intravenous catheter for tiny patients like an Egyptian tortoise.

Airway tubes were reported over five thousand years ago in Egyptian tablets, but had to be placed after cutting open the neck and windpipe – a tracheotomy. Thankfully, it’s not something we need to perform for every anaesthesia. Alexander the Great is even purported to have performed a tracheotomy on an injured soldier on the battlefield, cutting the windpipe open with the tip of his sword. Nonsense or not, even in ancient times the importance of an open airway to breathing was well understood. Two centuries ago, metal coils covered in leather were inserted to resuscitate new-born babies, inflating their lungs like a party balloon. The tubes saved lives but risked severe injury from being rammed blindly down the invisible windpipe. The delicate vocal cords also lie at the entrance to the windpipe, and are easily damaged. These were replaced by metal, and eventually plastic ones. About a hundred years ago laryngoscopes, basically a metal tongue depressor with a light on the end, finally allowed one to see the windpipe opening to insert the tube, without needing to slash anything or brutalise the vocal cords.

Tubes inserted in the windpipe were also used to help revive drowning victims, and thanks to Arthur Guedel – known as the ‘motorcycle anaesthetist’ during World War I because he would rush between different field hospitals – and his success in preventing a dog from drowning, we have the modern tubes we use today. Guedel developed soft plastic tubes surrounded by a small inflatable balloon; essential in keeping a gorilla alive using a ventilator when I am doing open chest surgery, otherwise the lungs would fatally collapse; or to prevent regurgitated fluid from the large rumen stomach of a sable antelope going down the windpipe during anaesthesia and causing a catastrophic aspiration pneumonia. Back in the day, Guedel decided the best way of testing his contraption was to sedate the family dog, insert his tube and keep the animal submerged in the bath for an hour. It worked, but who knows what his family thought of him when they found out?

We employ endotracheal tubes in everything from spectacled bears to leaf-tailed geckos, to maintain them on gas anaesthesia. Some animals are difficult to entubate. Giant anteaters, with their long, thin mouth that hardly opens, are a challenge. Their windpipe entrance actually sits in their chest, so a special half-metre-long tube inserted with a thin flexible endoscope is needed. There are other hurdles too. King penguins have a dividing strut for most of their windpipe, preventing it from buckling or getting crushed when diving deep. Cocoi herons have a funnel-shaped windpipe that narrows, with a little ridge at the entrance, which helps prevent small fish going down their windpipe, but also makes inserting a tube more tricky. The windpipe of a bird is made up of overlapping cartilage rings, unlike the c-shaped rings in mammals. Inflating the balloon cuff on a tube needs care if you are not to catastrophically burst this delicate windpipe. Reptiles also pose challenges. A green anaconda’s windpipe can be a metre long, but narrow, while a Burmese star tortoise’s windpipe separates just behind its mouth into two separate tubes, to allow it to pull its head back quickly into its shell if a predatory golden jackal appears.

Gas anaesthesia works well in reptiles, so why can’t we use a mask, just as we would in their avian relatives for induction? Anaesthetic gases like isoflurane have an irritant smell, and reptilian breath-holding ability is prodigious. Loggerhead turtles hold their breath while swimming for an hour or two, and breath holding of up to ten hours has been recorded. This is far from exceptional. It is not that rare for a pet Greek tortoise that has fallen into a garden pond to be found and safely retrieved by the traumatised owner several hours later, apparently no worse for the ordeal. Being able to hold your breath for hours and sometimes only eat a few times a year, as some crocodiles can, makes the old taxonomists’ descriptions of reptiles as primitive or lower animals farcical. Our big human brains are not much good in those situations, whereas reptiles are clearly superbly adapted for their lives in the wild.

Yet there are big-brained mammals that need to hold their breath for long periods, and they too pose significant anaesthetic challenges. Bottlenose dolphins may live in water, but they breathe air. Researchers have always wanted to study dolphins’ brains, as they are intelligent social animals, with a brain 10 per cent larger than ours. But anaesthesia has been a hurdle. The first primitive attempts to use ether in a cone facemask on stranded dolphins in the 1920s simply killed the animals. Different attempts after that fared little better for half a century. Eventually, it was the huge resources of the military during the Cold War that heralded progress. The Naval Undersea Warfare Centre looked into dolphin anaesthesia to treat the wild-caught dolphins they kept and trained at huge expense. Watching an old, declassified film from Naval Missile Centre at Point Mugu, California, when researching how I would perform needle-prick-sized keyhole surgery in bottlenose dolphins, was fascinating. It is common knowledge that dolphins can sleep with one half of their brain at a time so they don’t drown. It is far less well known that dolphins can also sleep with both sides of their brain, just as we do.

A neurosurgeon friend describes being awake as a state of continuous low-grade brain damage. Sleep is vital to survival, despite the risks of a dolphin drowning, or a lion sneaking up on a sleeping giraffe. In calm seas, dolphins sleep with both sides of their brain, by floating in an upright position with just their blowhole emerging. Similar to walruses and seals, they normally take short fast breaths, with long periods of holding their breath. Ingeniously, when fully asleep they have a reflex to beat their tail just before they breathe, ensuring their blowhole is above the surface. When inducing anaesthesia in a dolphin, this tail flick is a unique reflex we can use to help us monitor our anaesthetic depth. Dolphin anaesthesia is full of challenges. Their unique breathing makes normal ventilators harmful, so special ventilators that mimic their normal breath-holding pattern are needed. Placing a breathing tube is challenging thanks to their breath-holding, strong gag reflex, and the unique anatomy between their blowhole and windpipe. Evolved to be surrounded by the even pressure of water, rather than squashed by gravity on land, dolphins also do better if anaesthetised in a water bath, making life difficult for everything else we need to do as vets.

Even if risky, at least we can anaesthetise dolphins. The animals no one has yet cracked for anaesthetic purposes are whales. We haven’t even managed to effectively sedate them yet, although a few brave pioneers have tried various drug combinations, delivered by dartgun from a boat when the whale surfaces. Why on earth would anyone need to try to sedate a wild whale, you might ask? The sad answer is: humans. With careless consumerism, the oceans are brimming with plastic, abandoned fishing gear and other rubbish. Whales are commonly entangled, but removing twisted and embedded netting and lines is extremely difficult. Your patient can suddenly plunge to two kilometres depth, stay underwater for an hour or two, before surfacing a kilometre away. A slap from a tail weighing several tonnes is also no small risk. One dedicated whale rescuer was sadly killed in this way a few years ago. A few wildlife vets are persevering to find a way to at least sedate whales to try and make the whole process safer and less stressful. But we are not there yet.

Despite all our scientific progress, anaesthesia of wildlife is still difficult. But to try and ‘calm the wild beast’, sometimes we face an even greater challenge just trying to catch it in the first place.
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When using a hook to pin a snake, we press down on the head, squashing the flexible jaw bones out of the way, as the brain is well protected. It is essential to avoid the neck, as there is only a single weak joint at the back of the skull. 
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Catching crocodiles with shoelaces

Of all the things my wife made me give up when we got married, I miss catching venomous snakes on police drug raids the most. The early morning police station briefing, surrounded by muscular officers wearing bullet-proof vests; watching them take down the steel reinforced door with the small battering ram they called ‘the enforcer’; the characters hurriedly bundled out the door in various stages of restraint, and occasional undress. Then I would be given a brief nod, and clutching my snake hooks and some empty pillowcases, I would step inside, never sure exactly what I would find.

Darting a roaring lion, operating on a giant panda, running away from a grumpy buffalo, or performing an ultrasound scan on a fully conscious crocodile can all give my adrenal glands a healthy massage. But nothing beats the sheer mental clarity and focus from the blast of adrenaline I get when catching a venomous snake.

It appears strange to write about capturing my patients. It’s hardly medical. My human physician colleagues don’t usually have to run around the Accident and Emergency ward trying to grab their patients; except on the psychiatric ward, perhaps. Like a paediatrician, I can’t explain to my patient that I am trying to help, or what I am planning to do. The difference is, small children can’t maul you like a leopard, or gore you like an angry gaur.

But why catch anything, I hear you ask? You can simply dart them. Unlike a James Bond movie where someone falls instantly asleep after being darted in the neck with something the size of a fruit fly, the reality is disappointingly different. Anaesthesia darting is far from instantaneous. I have watched in despair as a collared peccary still galloped around madly half an hour after being darted. Stress often makes an adrenaline-infused body oblivious to the fact it is so full of drugs that it should, at least according to the scientific papers, be unconscious by now. Stress is also not helped by darting. You are, after all, shooting an animal. Some dartguns are powered by blank gun cartridges and shot from a modified gun. Old cruder models not infrequently killed wild patients by blasting the dart straight through them. The metal darts were the same diameter as an elephant gun bullet, and on a bad day had the same effect.

The dart (syringe) is lightweight plastic, but the needle is still a metal needle. I even saw an adult cheetah’s back leg bone break just with a blowpipe. Darting is often not our first option for capturing wild animals for treatment. Who wants to risk breaking an antelope’s leg when you only need to remove a stone stuck between its toes?

My wildlife patients occasionally capture themselves, such as a hedgehog caught in a discarded ice-cream tub, or an angry ratel that’s fallen into a septic tank. However, on most occasions a little more effort is needed. Over the years I have caught snakes with clothes hangers, a tiger’s vaginal speculum, pillowcases, a variety of sticks, and old yoga mats. On drug raids, when I was tasked with catching snakes for the police (which I did to earn extra money while studying to become a specialist), despite informers swearing to numerous king cobras roaming loose, on most occasions there were only a couple of small non-venomous rat snakes, or a tiny ball python in a little glass fish tank. These would never be able to kill you, even if someone tried to strangle you with one. Most of the time the dealers only told people the snakes were lethal, but just occasionally someone really would be crazy enough to have a room full of diamond-back rattlesnakes.

Snake hooks, improvised coat-hangers, sticks or brooms all lift a snake and keep the head well away from any part of you it can bite. You can then chaperone it into a bag or container. Bags, like pillowcases closed with cable ties, are simple and safe, as you can see exactly where the snake is inside. Opening a wooden box lid blindly risks a snake exploding out in your face. Naturally, the best way of handling venomous snakes is to avoid actually using your hands. Dangling snakes by their tail, yo-yo style, despite its popularity by Australian TV presenters, is bad news. Heavy snakes like a puff adder will damage their spine, while intelligent snakes like the black mamba may realise they can still bite you by striking sideways. To handle them for veterinary procedures such as taking a blood sample from their tail, we encourage them into a tight-fitting clear tube, in which they can’t turn. On one occasion, the only thing to hand was a Perspex tube used as a tiger vaginal speculum, which I put to good use restraining the front end of an injured coral snake to clean a lacerated wound on its side, when it tried to squeeze through a drain. It is reassuring to observe an Eastern coral snake’s bright stripes through the transparent tube while you recite to yourself ‘Red on black, venom lack; red on yellow, kill a fellow’ to differentiate these from similar-looking but harmless king snakes. The rule is sadly useless outside North America, as several venomous Asian coral snakes have red on black stripes.

Occasionally, I do have to handle venomous snakes by hand. A firm, slightly springy surface, like a rubber mat, works best for this. Snake hooks are often just made by chopping the head off a golf club, and replacing this with a slender flat-sided hook, but in an emergency even a wire coat-hanger can be quickly fashioned into a suitable hook. Snakes can be lifted using the hook into a bag without using your hands, but you can also pin a snake’s head down securely, so you can grasp it safely just behind the head without being bitten. Pinning a lizard would crush its skull, but snake anatomy helps us out. Aside from the small but strong cranium bones protecting its brain, other skull and jaw bones are only loosely connected by ligaments. This allows a snake to swallow animals much wider than its head – such as an African rock python slowly walking its individual upper and lower jaw bones, with backward-pointing teeth, over the springbok it has just suffocated by constriction. The joints don’t dislocate, they are just very flexible. They also act as a shock-absorber when pinning the visibly squashed head for treatment, while the brain is safely protected in its tiny, thick cranium.

Snakes only have a single joint or condyle attaching their head to their neck. Humans and most mammals have two, and this is a weak point in snake design. Carelessly pinning a snake down behind its head can dislocate the spine and sever the spinal cord. Despite offering superb protection of their brain, the rest of a snake’s body is surprisingly fragile. The entire body length consists of hundreds of slender ribs, easily broken if grasped too firmly by a fearful human.

Snakes are deserving of our respect. Black mambas are a venomous species that can slither almost as fast as a man can run, chasing anyone getting too close to their precious eggs. Even after pinning them, you treat them with the utmost care and precision. Gaboon vipers have long front-hinged fangs, which can still pierce you even though their mouth is supposedly held securely. They have even bitten handlers by piercing their fang through the skin of their own lower jaw. Boomslangs have short back fangs but can catch you by wriggling their jaws up and down while being held. Their tiny bites and lack of any apparent symptoms for the first few hours can lull you into a false sense of a lucky escape, until their anticoagulant venom kicks in fatally. Snakes are also deceptively strong. Seeing a cottonmouth suddenly jerking free from a handler to fly through the air and land at your feet is not reassuring. And we never stand directly in front of a snake, as some, like the Mozambique spitting cobra, can eject venom forcefully from their fangs into your eyes, even if they can’t bite you. One reason I am grateful to wear glasses.

Capture equipment is sometimes more bizarre and ad hoc, such as using a shoelace to catch a crocodile. A large Nile crocodile may appear more fearsome than a snake, but it is often easier to catch. Approaching from the rear, and with others distracting it, once you’re on the crocodile’s back their jaws can usually be held closed with your hands until tied shut. A trouser belt, duct tape, or even shoelaces are all sufficiently strong to hold these fearsome beasts’ mouths safely closed. While they can snap a half-tonne plains zebra’s leg bone in half, all their muscle power is for clamping those ferocious jaws closed. They only have weak muscles to open their mouths. We always try to catch crocodiles on land, so they are unable to attempt their aquatic death-roll. They are also best caught early in the morning, before they warm up. Being cold-blooded, or poikilothermic, all their metabolic processes are regulated by their environmental temperatures. A colder crocodile is more lethargic, and less likely to grab your arm and rip it off.

A broom is one of the most useful pieces of capture equipment. Whether approaching an anaesthetised zoo leopard that may still wake up, or encouraging a grumpy cape porcupine into a crate, a broom gives just enough safe distance from being bitten or impaled, and is unlikely to hurt your patient. A golden jackal can be pinned in a trap just long enough for an injection, without the risk to both parties from actually trying to grab it. An old, discarded cupboard door with its handle also makes an excellent aide to moving unruly collared peccaries without being bitten, although professionally made pig boards, resembling riot shields, can also be bought.

Cling film, pencils, and artist paintbrushes are all excellent for wrangling small but tetchy patients. As children in South Africa, we dared each other to catch scorpions by hand. Not a particularly sensible pastime. Even as kids we knew not to catch scorpions with small pincers and muscular tails. These are usually highly venomous and kill their prey by their venom. Instead we caught larger, more fearsome-looking scorpions with scary pincers but thinner tails. Their sting, should they catch you, wasn’t so severe. Scorpions can only sting directly in front of their mouth, and they have to position their whole body to face their prey. They can’t move their tail to the side to sting. This makes them easy to catch. Approaching from behind, then gripping the tail from either side with thumb and forefinger as high up the raised tail and as close to the scary stinger as possible, is the ideal way. They can more professionally be caught with a long pair of padded forceps, instead of your fingers, to be safely ushered into a suitable receptacle.

Catching tarantulas is more interesting. Cambodian children search out zebra leg tarantula burrows and simply stick their hands in lightning fast and pull them out. The secret must be their fearless manner, as these spiders have a reputation for being grumpy and quick to bite. The alternative is to carefully dig out the burrow until one reaches the spider, then lift it into a bucket with a spade. In Cambodia, spiders are sold to be cooked, or exported to food markets in Thailand. Many tourists try fried tarantula for the novelty, but sadly are unaware that a large tarantula may be over 30 years old. Capturing tarantulas for food is totally unsustainable; they have now disappeared from many areas, and this allows a proliferation of insects and mice to damage rice and other crops.

Catching a captive Brazilian salmon-pink, bird-eating tarantula is quite easy. Despite being one of the largest spiders in the world, with a leg span the size of a dinner plate, they are less prone to bite than Asian tarantulas such as the zebra leg, or aggressive African baboon spiders. The main defence for many South American tarantulas is not to bite, but instead to kick irritating hairs off their body into a predator’s face. This is actually far worse than a bite. With barbs on either end, the hairs cause itching in the skin or nose, and even bronchospasm, as if you were asthmatic. But the eyes are the real target. Incredibly painful, these hairs render any foe blind. Their tiny size and barbed nature make them impossible to remove, and can cause long-term problems. Even when just cleaning a tarantula container, we are paranoid never to touch our eyes.

You can safely pin a Mexican red knee tarantula down with a piece of stretched cling film to examine it. I still prefer catching tarantulas by hand to hold them for an examination. I use a small artist’s watercolour brush and a pencil with a small eraser on the back. With the paintbrush, I will gently stroke what appear to be the smaller first pair of legs. These are actually the pedipalps or false legs. They contain more nerves and receptors than the actual legs, and allow tarantulas to taste and sense their environment. A tarantula’s eight tiny eyes are pretty useless for any detailed sight. Ground-dwelling tarantulas detect and catch prey by sensing air movements via the hairs on their pedipalps, legs and body. Each hair has a nerve at its base. Stroking pedipalps is like the nerve stimulation of whispering in a tiger’s ear – it lets me know what mood the spider is in. An irritable spider will immediately rear up, baring its fangs, and may strike at the brush, whereas a more amenable bird-eater will stay still. Although I will have to catch both, I now have a better idea of what to expect. Using the back of the pencil, we quickly pin the tarantula down gently but firmly. The eraser provides friction so the pencil doesn’t slide off and the tarantula flip over and bite me as I reach to pick it up. Replacing the pencil with my index finger to pin the spider down, I place my thumb and middle finger on either side between the legs, and lift the spider up. It really is that easy. I can now flush the mouth to sample a discharge, or treat an injured leg. But you have to avoid the waving legs. Each foot has two barely visible small hooks. If they attach, the spider will flip around, sinking its fangs into the palm of my hand.

Each animal species has its own quirks to being safely caught and handled. If you catch and handle lemur frogs with dry hands, you damage their invisible layer of protective mucus, and some will be dead within the week from skin infections. Using wet rubber gloves helps prevent this. Gloves also help prevent the spread of diseases such as chytridiomycosis, currently implicated in amphibians declining worldwide. However, if you handle tadpoles with latex gloves for a conservation project, most will be dead within a day. You instead need to use vinyl gloves if handling can’t be avoided. Amphibian skin is very thin, in many places only a few cells thick. Many substances innocuous to us can cross this barrier and prove toxic. Even holding them in some plastic containers can be fatal, as bioactive chemicals can leach into the water in tiny quantities. The mucus layer is vital protection, as most deadly infections in amphibians, like aquatic tuberculosis, will enter through the skin. So a wet incontinence pad is an ideal non-abrasive surface upon which to handle frogs and newts.

When grabbing an African crowned eagle, gloves are not particularly useful. Their large hooked beak, more obvious than the crown of feathers that sits flat most of the time, is not the end to be cautious of. It’s the eagle’s feet you have to be careful with. While not the biggest African eagle, these impressive birds easily take small antelope and monkeys as meals. When removing an eagle from a trap, a leather falconry glove, unless covered in chain mail, is pretty useless protection from a bird of prey that is capable of penetrating your skull with its long talons and strong feet.

Wild eagles and falcons are caught using numerous small fishing-line snares set over a cage containing food. Many a long boring hour is spent watching traps with binoculars from a distance. Catching nestling eagles is considerably faster, but even with tree-climbing rope skills you risk losing your footing when dive-bombed by angry parents, and end up inadvertently bungee-jumping through branches halfway down a towering tree. After you have spent hours watching a trap, when an eagle finally swoops down to try and grasp its meal through the cage, it finds its feet tangled in the numerous looped snares covering the cage surface. The long wait over, you sprint over, and the part of extricating the bird without either party getting injured begins. While teaching young vets for decades on the perils of injury and to focus on a bird of prey’s feet rather than its beak, I myself have a small facial scar, where a white-tailed eagle once ripped a small chunk out of my cheek when I grabbed it.

Leather welding gloves, a cheap version of traditional falconry gauntlets, are often touted as the best animal handling accessory for everything from iguanas and macaws to small carnivores and primates. They are the perfect combination of being thin, unwieldy, poor fitting, and insensitive to what your hands are doing. Lulling you into a false sense of protection, they are well suited to allow a scarlet macaw to lacerate your hand through the glove, or a Hamlyn’s monkey to mutilate your fingers by chewing through the thin leather. I have been unfortunate enough to have an eagle owl skewer its talons through my wrist when the handler was using leather gloves, and the foot slipped from their grasp.

The best handling equipment for eagles, owls and most birds of prey is the humble bath towel. Throwing this over the bird’s head allows you to grab the legs without being mangled by the talons. The towel also stops birds flailing their wings around and injuring themselves. Hessian rice sacks, a jacket, sleeping bag or almost anything similar can be used as effectively. Modestly sized birds, from a saker falcon to a cockatoo, can then simply be wrapped completely in the towel, while just leaving a wing, head, or other part to be examined or treated, protruding in what I refer to as the burrito technique.

Swan bags work similarly. These were invented by a wildlife rescuer friend, Colin Seddon, who first bundled a fractious mute swan into a cloth tool bag to restrain it while removing a fishing hook from its beak. Nowadays circular bags of waterproof canvas with Velcro straps and handles are used everywhere by those handling and moving swans, geese, cranes and pelicans. Easy to clean and store, they keep birds calm while restrained, and have the benefit of keeping any poop produced inside the bag, rather than splattered everywhere inside your car.

Some birds have dangerous beaks. Hyacinth macaws have a natural nutcracker attached to their face, although garden secateurs, able to prune a finger off, is perhaps a more accurate description. Towels are again our handling equipment of choice, so the parrot can’t see where your fingers are beneath the cloth. Parrots use their beak like a third leg to climb with. That gives you a split second to grab a bird safely while the beak is otherwise occupied with climbing.

The risk from other beaks can be underestimated. As I tried rescuing a heron tangled in fish line, the stressed bird desperately tried its only defence – stabbing lightning fast at my eyes with its stiletto beak, like a snake striking. My spectacles saved me, the blow glancing off to nick my brow. All feathers and chopstick legs, the main handling risk with herons is the ease with which their long fragile legs are injured. Northern gannets will similarly strike at the eyes in self-defence. My spectacles probably wouldn’t be able to protect me from this largest of gannet species. Living just half an hour away from the world’s largest breeding colony, I am always careful when handling these striking and delicate creatures.

Many birds use their beaks as their only form of defence, even if they are pretty useless at inflicting any injury. Treating flamingos, I find it’s not even worth the effort avoiding them biting you, as the pinches they furiously administer with the tips of their angled beaks are little more than amusing pin pricks. Flamingos have little defence except fleeing, hence why they live in large colonies and breed in inhospitable caustic lakes. Yet they are one of the longest-living birds. A greater flamingo reached 83 years of age at Adelaide Zoo, not so bad for a defenceless bird.

There is, however, one bird whose beak I am particularly cautious of. One of the most intelligent and by far the most difficult birds I have ever had to trap in the wild, it took us four months to catch just two vultures. Unlike other birds of prey, they have stubby unimpressive talons on their feet but ferociously strong beaks. The first to arrive at the scene of dead animals, they use their beaks to hurriedly rip open the thick hide to get to the meat and organs before other animals arrive and chase them away.

I was a young vet working in a team in India investigating the collapse of the Indian vulture population, which had gone from one of the most common birds to almost extinct in a decade. It was an ecological tragedy. Feral dog populations exploded, and so did human rabies deaths, as a result. The Parsi community had a particular problem, having for centuries relied on vultures to dispose of their dead in the towers of silence as part of their Zoroastrian faith.

We needed to catch some birds for a breeding programme, as insurance against extinction. Previous attempts had been spectacularly unsuccessful. Even visiting specialists, who had caught the last remaining Californian condors, failed to catch a single Indian vulture. In despair, the project turned to traditional bird-trappers.

Vultures have a sense of safety in large groups. They are extremely cautious about descending to a carcass when no other animals are around. This had become more pronounced with their low numbers. Circling out of sight kilometres high, crossing between India and Pakistan and back, they could see us setting traps below in the Thar desert. So we would be up at four in the morning in the dark, tiptoeing, with just a small torchlight, through a stinking carcass dump in the desert, trying to avoid the baying feral dogs, some of which clearly had rabies. All sorts of hidden spring traps failed to work. There would invariably be feral dogs standing on the edges of the traps and preventing them snapping closed when triggered. And once triggered, vultures would avoid that area for weeks.

Our local bird-trapper, Ali Hussain, used a traditional trapper’s method that was unique. He would build a small hide out of a mound of sticks and grass and sit hunched inside this, a few metres from the carcass. He would then wait, spending up to ten hours curled up in a tiny taut ball without moving, waiting for a vulture to come down. By the early afternoon, if no vultures had appeared, the thin grey-haired 60-something-year-old would abandon his post and emerge from the sweltering oven of a hide sweating and encrusted with grass and twigs.
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