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For everyone who ever surfaced from a dive, climbed down from a lookout, or walked a tideline and bothered to write down what they saw. Your notebooks, photographs and phone calls became a census of living sharks — and this book is yours as much as it is theirs.

A note on the scenes in this book: the opening scenes are composites drawn from the real practice of the programmes they describe — real methods, real places, and real counting systems, with individual people and single days woven together so one scene can carry what a season of counting looks like. Every programme, dataset, date, and number in these pages is stated as the record gives it.
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Introduction: The Day the Ocean Got Counted

The water off Donsol is brown-green in the morning, thick with plankton. You can taste it at the back of your throat even through a snorkel. The guide on the bow is standing, not sitting, one hand shading his eyes, and then he points — not dramatically, just a short jab of the finger — and says, “There.”

You slide in clumsily, because everyone slides in clumsily the first time. Fins too big. Mask fogging. Heart hammering louder than it should. And underneath you, the water gets darker in a shape that keeps growing.

A whale shark does not arrive the way you expect a shark to arrive. It does not cut. It emerges. First the speckled back, broad as a road. Then a dorsal fin higher than your forearm. Then a tail moving so slowly it seems impossible that it moves the animal at all. It is longer than the boat you just left. It is also, in the most literal sense, not interested in you at all.

You remember your camera somewhere in the middle of panicking about your breathing. It is a cheap underwater housing, already beading with condensation. You point it, you press, you hope. The shark passes. The plankton swirls closed behind it. The guide is already pulling you back toward the boat ladder by the back of your vest, because another group is inbound and the rules here are strict: six swimmers, ten minutes, no touching, no flash, no chasing.

On the boat you drip and grin and look at the screen. The photo is not good. It is tilted. Half the shark is out of frame. The water is murky and the contrast is flat.

You post it anyway when you get back to the guesthouse wifi. You caption it something you will be embarrassed by later. You go home. You go back to work. The tan fades first, then the memory sharpens into just a few still images — the size of the mouth, the pattern of spots behind the gills, the quiet.

What you do not know, on the boat or back home, is that the pattern in that bad photo matters more than the photo itself.

Those white spots behind the gills, scattered across the flank like a careless handful of stars, are unique to that one animal. No two whale sharks share them. They do not fade with age the way a photograph does. A computer can read them the way your phone reads a fingerprint. A researcher on another continent can match them to a shark photographed three years earlier off Ningaloo, and three years before that off Mozambique, and suddenly your holiday snap is not a souvenir anymore.

It is a record. It is a sighting. It is a count.

For most of human history, we counted sharks the other way.

We counted them dead.

We counted them in tonnes landed at port. We counted them in fins dried on rooftops and warehouse floors. We counted them in jaws sold to tourists, in vertebrae ground for supplements, in the logbooks of longliners and trawlers who wrote down what they had caught because they had to report what they were selling. If a shark was never caught, it did not, in any official sense, exist.

That way of counting told us something real — how many we were taking — but it could not tell us the things we most needed to know. How many were left? Where did they go when they were not being caught? How long did they live, how far did they travel, whom did they travel with, and where did they gather to mate, to pup, to feed?

A landing slip cannot answer those questions. A living shark can.

That is the shift at the heart of this book, and it did not start in a laboratory. It started on dive boats and fishing piers and research tenders, with people holding waterproof notebooks and, later, phones in dry bags, saying a simple and radical thing: what if we count them alive?

What if the best way to know a population is not to remove it from the water, piece by piece, but to meet it there, over and over, and write down that it was here, on this day, in this place, and it looked well?

Citizen science is an ungainly name for a beautiful idea. It simply means research done with the help of people who are not professional scientists — divers, snorkelers, anglers, sailors, surfers, beach walkers, drone pilots, ferry passengers. You do not need a degree for it. You need eyes, a way to record what you saw, and a willingness to be careful.

Careful turns out to be the whole secret. A casual sighting is a story. A careful sighting — date, place, species, size estimate, a photo of the right flank, a note about behaviour — is data. String enough careful sightings together across enough coastlines and enough years, and stories become a map. A map becomes a population estimate. A population estimate becomes, if we are lucky and stubborn, protection.

We needed that map urgently, and for a long time we did not have it.

In 2021, a team of researchers publishing in the journal Nature pulled together the best long-term records they could find for oceanic sharks and rays — the wide-ranging species of the open ocean, the ones that cross entire basins and rarely come near shore. Their finding was stark, and it has been quoted so often since that it risks sounding abstract, so let us keep it concrete. Since 1970, those populations had fallen by about 71 percent on average.

That does not mean every species fell by exactly that amount, or that every ocean fell the same way. Some populations fell further. A few, where protections came early and were enforced, held steadier. The overall direction, across the group, was down — steeply down, within a single human lifetime.

Seventy-one percent is hard to hold in your head. Try it this way. Imagine you had known an anchorage where, in 1970, you could reasonably expect to encounter ten oceanic whitetip sharks in a season of watching. By the time of that study, on average, you would be lucky to meet three. Not because the watching got worse. Because there were fewer sharks to meet.

And for many coastal species, for reef sharks and river sharks and the sharks of estuaries and kelp forests, we could not even make that grim calculation with confidence, because no one had been counting them alive, systematically, for long enough to draw the line at all. The absence of data was its own kind of finding. We had been fishing an ocean we had not properly surveyed.

Why did individual counts — this shark, this day, this place — change both the science and the politics? Because a tonne is anonymous, and a named animal is not.

When you can follow one shark across a decade, you learn things a catch total can never teach you. You learn that the female hammerhead who summers off one island winters off another, and that the channel between them is not empty water but a corridor, as real and as vulnerable as a road. You learn that a reef shark you thought was resident for life actually leaves for three weeks every spring, which means the small marine reserve that covers her home reef only protects her for part of her year. You learn that the juveniles gather in a mangrove creek so shallow your knees would brush the bottom, and that the creek, unremarkable on a chart, is a nursery on which a whole coastline quietly depends.

Individuals also change who gets to speak. A fisheries statistic belongs to an agency. A photograph belongs to the person who took it, and to the community that recognises the animal in it. Dive operators who can show a guest “their” whale shark returning for the fifth year have a reason to defend that shark that no abstract quota can give them. Schoolchildren who follow a tagged lemon shark on a classroom map grow up thinking sharks are neighbours whose movements are worth knowing.

Protections work best when they are specific — this place, this season, this size class, this gear. Specific knowledge, over an ocean this big, needs far more watchers than science alone could ever employ. So the watchers multiplied.

This book follows them, in five parts, from the simplest tools to the newest, because that is also the order in which most people get drawn in.

In Part One, Eyes on the Water, we stay at the surface where counting began. You will meet the spot-pattern libraries that turned holiday photos into identifications, the dive guides who memorised individuals before computers could, and the simple discipline of the good record: what to note, what to photograph, what to leave alone. We will look at how a single repeated sighting can rewrite what we thought we knew about how far an animal travels and how long it lives.

In Part Two, Shore and Sky, we step back to the vantage points that reveal many animals at once. From headlands and piers, from small planes and from drones flown under strict rules, watchers count the shapes below the surface — a bait ball ringed by blacktips, a line of cownose rays, a nursery flat stippled with juveniles at low tide. From shore we will also learn to read the evidence sharks leave behind, from egg cases washed up after a storm to bite patterns on stranded prey, and to know which clues can be trusted.

In Part Three, Tags and Listening Posts, we go under the surface with the animals. A tag is a small device attached briefly or carried for a season that records or transmits where a shark goes. Some tags talk to satellites when the fin breaks the surface. Receivers, moored along coastlines like a string of underwater post offices, listen instead, logging each tagged shark that swims past. Together they draw corridors and crossroads that surface watching alone could never see, and raise hard questions about cost, about which animals get followed, and about when tagging helps and when it merely satisfies our curiosity.

In Part Four, Genes and Apps, the laboratory and the phone meet. A litre of seawater, filtered on a rocking boat, can now carry enough shed skin and waste — environmental DNA, shortened to eDNA — to tell you a species was present hours before you arrived, even if you never saw a fin. And in your pocket, identification apps have learned to sort a blurry photo into a likely species and prompt you for exactly the next detail a researcher needs. Neither tool replaces watching. Both multiply what watching can do, provided you understand where they are strong and where they confidently mislead.

In Part Five, Communities, we come back to people, because no database survives without them. Here are the fishing villages that shifted from landing sharks to guiding visitors to see them alive, the anglers who tag and release and keep meticulous logs, the port towns that argued over a new reserve and then policed it themselves, and the times counting failed — projects that collapsed when funding ended, or when data was taken from a community and never returned. If the first four parts are about methods, this one is about keeping faith, which turns out to be a method too.

You can start where your own life touches the water. If you dive twice a year, Part One is your door. If you walk a beach every morning, Part Two is. The book is built so that each part leaves you able to do something you could not do before. It is not a promise that counting, by itself, will save sharks. It will not.

What counting does is more fundamental. It makes the invisible census visible. It replaces “surely there are plenty out there” — the oldest and most dangerous sentence in fishing — with names, dates, maps, and returns. It gives managers something to manage and communities something to point to. It gives the rest of us a way to be useful that is larger than worry and smaller, in the best sense, than heroism. You do not have to chain yourself to anything. You have to show up, look carefully, and write it down.

That is also a change in who a shark is to us. The counters carry a different image from the catch, the trophy, the film-score monster — duller and more radical: the shark as an individual with a history, in a place with a name, on a date you can check. Wonder deepens under that shift. It is one thing to be awed by a whale shark for five minutes. It is another to learn, years later, that the same animal is still travelling, still feeding, still findable — and that you helped prove it.

By the last chapter, you will know how to make your first count. Not in theory. In practice. You will know how to choose a project — an organised effort with a shared method and a database where records are checked — that fits the water you actually have access to. You will know what a good photograph for identification looks like, the fields almost every project asks for, and how to estimate size without fooling yourself. You will know what to do when you are unsure of the species (record it anyway, say you are unsure, and let the photo speak), and what never to do for a record — never chase, never corner, never touch, never feed to attract. A count obtained by harassing an animal is worse than no count at all.

You will also know how to keep going, because the first count is a door, not a destination. Populations are revealed by returns — yours, season after season, and everyone else’s alongside you. The people who make counting matter are the ones who make a second count, and a tenth, and bring a friend and teach them how.

So keep that first bad photograph in mind as we begin. Tilted. Murky. Half the shark out of frame.

It was enough. Enough, repeated by thousands of ordinary watchers across enough years, is how an ocean once counted only in death began, at last, to be counted in life.




Part One — Eyes on the Water

Learning to Know One Shark from Another
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Chapter 1: The Shark in the Photograph
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The water at the surface is always brighter than you expect.

You come up through it slowly, one hand on the camera housing, the other reaching for the ladder, and for a second the world splits in two. Below your fins is blue and quiet. Above is engine noise, gulls, and someone leaning over the rail asking if you saw anything good.

On this dive, off a small island where the current sweeps clean over a reef, the answer was yes.

A whale shark had come in from the deep side. Not fast. Whale sharks rarely look fast, even when they are covering ground. It moved along the reef edge with its mouth slightly open, filtering, the light breaking across its back in pale spots and stripes. The diver stayed still, let it pass, and took photographs the way you were taught to take them when you might never get a second chance. Side on. Steady. Close enough to see detail, far enough not to change its path.

Back on the boat, wet hair, salt on the screen, she scrolled through the images. A good encounter. A clear flank. Spots behind the gills, clear as a thumbprint.

Three years later, on a different boat, in water that was warmer and greener, she saw another whale shark and took the same photographs out of habit. Side on. Steady. The flank behind the gills.

It was only later, at a desk, with both sets of photographs open side by side, that she stopped scrolling.

The spots matched.

Not roughly. Not in the way two clouds can look roughly alike if you want them to. They matched place for place, spot for spot, the small cluster behind the gill slits curving in the same way, one isolated dot sitting apart from the others exactly where it had sat before. It was the same animal, years apart, in different water, still travelling.

That moment — quiet, ordinary, easy to miss — is where this whole subject begins. Not with a count. With a recognition.

Once you can recognise one shark, everything you thought you knew about sharks starts to change.


Learning to See One Animal

For a long time, sharks were studied the way you might study rain.

You could measure how much fell. You could say what kind it was. You could stand in a harbour and count fins in a market, or haul a net and record species, length, and sex. That work mattered, and it still matters. It told us which species lived where, and roughly how many were being caught.

What it could not tell you was whether the shark in front of you today was the same shark you saw last summer.

Without that, every sighting is a fresh dot on a map. You do not know if you have seen ten sharks once, or one shark ten times. You do not know if an animal lives in a place, or was just passing through. You do not know if it survived the winter.

Most wild animals are hard to tell apart at a glance. That is not a failure on your part. Evolution did not design them for our convenience. A tiger has stripes you can learn. A zebra foal knows its mother by pattern. But a shark underwater, seen for thirty seconds through a mask, while it is moving and the light is moving and your air is ticking down, looks — to an untrained eye — much like the last one.

The breakthrough was learning where to look.

Researchers and divers who spent enough time with photographs began to notice that the differences were there. They were just not where a casual glance lands. They were not in size, which changes as an animal grows. They were not in general colour, which shifts with light and depth. They were in the fine, stable details that stay with an animal through its life.

For whale sharks, it is the spots.

For white sharks, it is often the edge of a fin.

For many other species, it might be a notch, a scar, the shape of a tail, the pattern along a flank. Each species asks you to learn a slightly different language. But the idea underneath is the same.

You stop describing a kind of animal, and you start describing this animal.

That shift sounds small. It is not.

The first step in counting well is learning to tell one from another.



The Spots That Stay

A whale shark is the largest fish in the sea, and the easiest to misunderstand from a photograph alone.

In pictures it can look almost gentle in scale, until you notice the diver beside it is the size of one of its pectoral fins — the paired fins behind the head, used for steering and lift. An adult can be longer than a bus. Its mouth can open wide enough to filter huge volumes of water for tiny plankton, the small drifting plants and animals that form the base of much ocean life.

Covering its back and sides is a pattern no painter would repeat exactly. Pale spots and thin stripes run across a dark grey or brown skin, like stars scattered over a night sky. Around the head the pattern is dense. Along the flanks it spreads out. Behind the gill slits — the openings that let water pass over the gills so the shark can breathe — there is a patch of skin that photographers learned to prize above all others.

That patch became the standard portrait.

If you photograph a whale shark from the left side, just behind the gills, with the pectoral fin in frame for scale, you have captured a pattern that researchers believe stays stable over many years. Spots may stretch slightly as the animal grows, just as freckles shift on a growing child, but their arrangement relative to each other holds.

Early on, people compared these photographs by eye.

They printed them. They laid them on tables. They held one print over another and squinted. They made drawings. It was slow, patient work, and it was easy to doubt yourself. Two patterns can look similar at first glance the way two faces in a crowd can, until you learn what to check.

Then astronomers, of all people, offered a useful trick.

Star maps face the same problem. A telescope records thousands of points of light, and you need to know if the pattern in tonight’s image matches a pattern recorded last year, even if the angle and scale are different. The mathematics for matching star fields can be adapted to matching spots on a shark. Connect the dots, measure the triangles between them, and let a computer test thousands of possible matches faster than any human at a table.

That is how a craft that started with printed photographs became a global library.

Today, if you submit a clear whale shark photograph with a date and a location, it can be compared against catalogues that hold images from researchers, dive guides, tour crews, and ordinary swimmers from all over the world. Researchers have catalogued thousands of individual whale sharks this way. Some have been seen only once. Some return to the same feeding grounds season after season. A few have turned up on opposite sides of an ocean basin, rewriting what people thought those animals could do.

You do not need to understand the software to understand what it proved.

The pattern belongs to one animal. The animal has a history. And that history can be followed, photograph by photograph, without ever touching the shark.

That last part matters more than it might seem at first.

Methods for telling animals apart used to mean catching them. Tags can be attached to fins. Numbers can be written, clipped, or punched. Those tools still have their place, and for some questions they are the only tools that work. But every capture carries risk and cost, for the shark and the people. A photograph taken at a respectful distance carries almost none. If the pattern alone is enough to name the animal again later, you can follow lives at scale, across countries, with help from anyone who was in the water with a camera.

A whale shark carries its own name in spots, if you learn how to read it.



The Edge of a Fin

White sharks ask for a different kind of attention.

You rarely get a long, calm, side-on portrait of a white shark the way you sometimes do with a whale shark. Encounters are often briefer. The animal comes in to investigate, turns, and is gone. The water may be cold and murky. Your photographs, if you get any, may be a grey shape, a flash of white belly, and — if you are lucky — a dorsal fin cutting clear of the body.

That fin turned out to be enough.

The dorsal fin is the tall fin on a shark’s back, the one that breaks the surface in films. Its front edge is usually smooth. Its back edge, the trailing edge, is where individuality lives. Over a lifetime, that edge collects a topography of its own. Small notches where something bit or scraped it. A wavy section that heals unevenly. A sharp point at the tip in one animal, a blunted curve in another.

No two trailing edges match exactly, and once a notch appears, it tends to stay.

Divers and researchers around places like South Africa, Australia, California, and Mexico began building their own local albums. A drawer of prints at first. Then folders on a computer. Each fin given a code, then, as people got to know the regulars, a name. Names are not science, strictly speaking. A code does the same job in a database. But names help human memory, and they help the public care. It is harder to shrug about an animal you can picture as a returning individual than about a species average.

With white sharks, recognition also taught humility about scars.

A shark that arrives one year with a fresh bite mark across its flank and returns the next year with that mark healed to a pale line has told you something no single sighting could. It survived an attack, or an encounter with a boat, or a fight with another shark. It healed. It kept feeding. When researchers began matching fins across years, they stopped seeing only arrivals and departures at a seal colony or a cage-diving site. They began seeing life spans unfold in fragments.

Some individuals came back for more than a decade.

Others vanished, and the honest answer was that nobody knew why. A missing shark is not proof of death. It may have shifted its hunting ground. It may have been missed by the cameras that year. Learning to say that plainly — we recognised this animal for nine seasons, and then we did not see it again — is part of what makes photo-identification trustworthy. It records absence without inventing a story to fill it.

You might wonder how reliable a wavy fin edge can really be. It is a fair question, and researchers ask it too. Good catalogues use more than one feature when they can. The dorsal fin, the pattern where the grey of the back meets the white of the belly, scars on the tail fin, the shape of the head seen from above. A confident match is rarely based on a single blurry frame. It is based on several frames agreeing, checked by a second pair of eyes.

That caution is not a weakness. It is what separates a useful library from a scrapbook.

For a white shark, the back edge of one fin can be a signature that lasts for years.



The People With Wet Notebooks

It helps to picture who actually did this early work, because it was rarely grand.

It was dive photographers who kept shooting the same sites because they loved them. It was boat skippers who learned to recognise a fin before their guests did. It was young researchers with waterproof notebooks, cold hands, and not much funding, copying dates and times onto film canisters so the photographs could be trusted later.

In the 1970s and 1980s, underwater photography was heavier, slower, and more expensive than it is now. Film gave you a limited number of frames per dive. You could not check your image on a screen while the shark was still in front of you. You surfaced, you waited, you developed the film, and only then did you learn if the fin was in focus or if you had photographed mostly blue water and hope.

That delay shaped good habits.

People learned to write things down. Time of day. Direction of travel. Size relative to the boat. Behaviour. Other animals present. Sea conditions. If a photograph was going to be evidence, it needed company. An image without a date is a memory. An image with a date, a place, and a note about what happened is data.

Some pioneers worked with reef sharks on tropical reefs, where the same animals could be found around the same coral heads week after week. Others worked from fishing boats, photographing sharks brought alongside before release. Others still worked in aquariums and from shore. What they shared was not a location. It was a stubborn refusal to treat each sighting as if it had no past.

Slowly, drawers became catalogues.

A catalogue, in this sense, is simply an organised set of identified individuals, each with its photographs and sighting history. One bay might have a catalogue. One island, one coastline, one species across an ocean. Catalogues began as local knowledge. The real change came when locals started comparing notes.

A shark photographed off one island turned up off another. A fin matched between two harbours hundreds of kilometres apart. These moments felt, to the people involved, a bit like recognising a traveller in a foreign airport. Delight, first. Then a rush of questions. How did it get there? How long did it take? Did it pass places where nobody photographed it?

You should not imagine this as a single eureka moment in a single laboratory. It was dozens of small recognitions, in many places, over many years, until the idea stopped being novel and became normal practice.

Anyone starting today stands on that accumulated patience.

Modern cameras help, of course. You can take hundreds of frames, review them instantly, and share them the same evening. Drones can record animals from above. Fixed cameras can watch a cleaning station — a spot on a reef where smaller fish pick parasites from larger animals — for hours without a diver present. All of that expands the record.

But the core skill has not changed since the film days.

Look closely. Record carefully. Compare honestly. Do not force a match because you want one.

Photo-identification was built by people who returned to the same water and paid attention.



From Counting Species to Following Lives

Here is why all of this matters beyond the quiet pleasure of recognising a familiar animal.

Imagine you are responsible for protecting sharks in a stretch of coast. A survey tells you that fifty reef sharks were counted on a reef this year, and fifty last year. That sounds stable. It sounds reassuring.

Now imagine that, underneath, last year’s fifty and this year’s fifty are almost entirely different animals. The original residents disappeared, and newcomers moved in. Or imagine the opposite. The same thirty animals are there year after year, joined by their offspring, and the extra sightings are repeat visits by those same residents during survey week. The headline number is the same. The story, and what you should do about it, is completely different.

Only individual recognition can tell those stories apart.

Once researchers could follow individuals, three questions that had been almost impossible to answer became workable.

The first is residency. Does this shark live here?

A resident animal uses a place repeatedly over months or years. It may have a home range, the area it moves within most of the time. It may leave and return with the seasons. Knowing which sharks are residents changes how you value a site. A reef that feeds the same sharks year after year is not interchangeable with a reef that sharks pass once. Close that reef to protection, and you have not just protected water. You have protected someone’s home.

The second question is movement. Where does this shark go when it leaves?

Photo matches between distant places proved, in a direct and visual way, that many sharks travel far further than local experience suggested. A whale shark matched between feeding sites separated by open ocean. A white shark recognised at two seal colonies along a coast. These matches do not give you the route — a photograph is a point, not a line — but two points are enough to demolish a small assumption. Satellite tags, which send location signals when a device surfaces, later filled in many routes in detail. Photographs often raised the question that tags then answered.

The third question is survival. Is this shark still alive?

If you identify a group of individuals in one year and then resight — that is, see and recognise again — a proportion of them in later years, you can begin to estimate survival and population size without having to count every animal. This is the logic behind mark-recapture, a long-established method in wildlife science. Traditionally the mark was a tag. In photo-identification, the mark is the animal’s own natural pattern. You mark it the first time you photograph it, in the sense that you record it. You recapture it, without touching it, the next time its photograph is matched.

Statisticians can do careful work with those resight histories. They can account for the fact that some animals are easier to spot than others, that effort varies between years, that you will never see them all. The estimates come with uncertainty, and honest researchers show that uncertainty rather than hiding it. But an estimate built on known individuals is grounded in a way a raw count never is.

It also changes the time scale of the science.

A species count can be taken in a season. A life takes years to follow. Photo catalogues reward institutions and communities that keep records carefully over decades, through staff changes and funding gaps and new cameras. The shark you catalogue as a juvenile may not breed for many years. Sharks tend to grow slowly, mature late, and produce relatively few young compared with many bony fish. That life history makes them vulnerable to overfishing, and it makes long records precious. You cannot rush a decade of sightings.

There is one more change, less technical and just as real.

Following individuals changes how people feel about protection, including the people doing the counting. It is one thing to argue for a shark species in the abstract. It is another to argue for a bay where a particular female has returned for eleven years to give birth nearby, or where a recognisable male has survived two entanglements in fishing gear and still patrols the same headland. Policy is made by humans. Stories grounded in verified sightings help humans decide what is worth effort.

None of this means species counts are useless. You need both. Counts tell you the scale of what is happening across a region. Individuals tell you how it is happening, to whom, and over what time.

Think of it as the difference between knowing how many people live in a town, and actually knowing the town.

Recognising individuals turned sharks from numbers in a survey into lives with histories.



What a Good Photograph Has to Do

If you have followed this far, you may already be asking the practical question. What makes one photograph useful and another, however beautiful, almost useless for identification?

It comes down to a few unglamorous virtues.

Clarity first. The identifying features need to be sharp and well lit. For a whale shark, that means the spot pattern behind the gills is not washed out by sun or lost in shadow. For a white shark, it means the trailing edge of the dorsal fin is in focus and not hidden behind spray or another animal.

Angle second. Researchers build their catalogues around comparable views. A perfect photograph taken from an unusual angle may be hard to match against a library of side-on portraits. That does not make it worthless — it may show behaviour, prey, injury, or companions — but for identification, the standard view is gold. When you are in the water, and it is safe and appropriate to do so, the best service you can offer is the boring, level, side-on frame.

Completeness third. More of the animal helps. A fin alone can be enough for white sharks, but a wider frame that includes body pattern and scars gives a checker more to work with. For whale sharks, including the pectoral fin and the ridges along the body helps with orientation and scale. If you can safely take several frames as the animal passes, do. One may blink, in effect, even though sharks do not blink for the camera. Water moves. Light flickers. Redundancy saves matches.

Context always. Keep the original file. Note the date, the time, and the location as accurately as you honestly can. Note how you encountered the animal and what it was doing. If you are not sure of the species, say so. A careful record of uncertainty is more valuable than a confident guess. Many catalogues would rather receive a modest photograph with trustworthy notes than a spectacular image labelled with the wrong island.

There are also things not to do, and they matter as much.

Do not chase an animal to get the identifying shot. A chased shark changes its behaviour, spends energy it did not need to spend, and may leave a feeding or resting site. Do not touch, ride, or block its path. Do not use food or flash in ways that local rules forbid. Rules differ by place and species, and local guides and regulations take precedence over any general advice in a book. The best citizen science — research that gathers data with the help of the wider public — is built on encounters the animal barely notices.

You will also, inevitably, take photographs that match nothing.

That is not failure. A new individual is a finding. A photograph that matches no catalogue entry may be the first record of that animal in science, the start of its history. Someone may match it in five years, on another coast, and your frame will become the first chapter of a much longer story. Keep it, submit it, and let time do its work.

A useful photograph is clear, comparable, and honest about where and when it was taken.



Doubt, Error, and Why Checking Matters

Any honest account of this method has to spend a moment on how it can go wrong, because the people who built it spent a lot of time there.

Patterns can deceive. Two whale sharks can share a generally similar scatter of spots, especially in a low-resolution image. A white shark fin photographed at an angle can make a notch look deeper or shallower than it is. Scars heal and change. Young animals grow, and while their core patterns hold, the proportions around them shift. And human beings, being human beings, are very good at seeing a match they hope to see, especially when the animal is a favourite regular whose return would make a good story.

Good catalogues are designed against that hope.

They ask for multiple photographs. They ask a second person to confirm a match without being told the expected answer. They keep a category for possible matches that are not yet proven, rather than forcing every sighting into yes or no. They preserve the rejected matches too, so that if new evidence arrives, the decision can be revisited.

Computer matching helps, but it does not remove judgment. An algorithm — a set of rules a computer follows to solve a problem — can rank likely candidates from a library of thousands and save a human checker weeks of paging. The final call, in careful projects, still involves a person looking at the two patterns side by side and asking whether every major feature agrees, and whether any feature disagrees in a way that cannot be explained by angle, light, or growth.

This caution has a larger lesson for counting sharks in general, and you will meet it again and again in different forms.

A number is only as trustworthy as the process behind it.

That applies to a beach survey, a market count, a drone flight, and a photograph. It is not a reason to distrust everything. It is a reason to ask better questions. Who collected this? How were they trained? What was checked? What might have been missed? A project that can answer those questions plainly has earned more of your confidence than one that offers only a big total.

Photo-identification earned its place because it could show its working. The evidence for a claim — this is the same shark — sits there in two images that anyone trained can compare. You do not have to take it on faith.

A match you can check is worth more than a total you have to take on trust.



The Long View From a Single Frame

Return, for a moment, to that diver on the boat, scrolling through wet photographs.

She did not set out to change shark science. She took the best photographs she could on a good dive, kept them, and later compared them carefully. That is the scale at which much of this field has actually advanced. One careful observer. One clear image. One match that holds up.

Multiplied by thousands of divers, guides, fishers, researchers, and swimmers, those single frames become something larger. A map of lives. A record of returns. Evidence that a marine protected area — a part of the ocean where rules limit fishing or other harm — is protecting the animals it was drawn for, or evidence that it is not and its boundaries need rethinking. Evidence that a shark can cross jurisdictions in a single season, and therefore that no single town or nation can protect it alone.

You do not need to have seen a shark yet to grasp why that matters. Most of the ocean’s inhabitants will always be known to most of us through records other people made. The quality of those records decides what we can know, and what we can protect, and what we will lose without ever noticing.

In the chapters ahead, you will follow what grew from this beginning. Cameras on reefs and on drones. Volunteers sorting photographs at kitchen tables. Scientists estimating populations from resightings, and communities using the return of a known animal as a reason to keep a bay clean and a fishery honest. Each method has limits. Each works best when someone remembers what it is actually for.

It is for the animal in front of you, recognised clearly enough that its life counts as a life, not just as a tally mark.

Hold on to that standard as you read on. When a count is offered, ask whose lives are inside it. When a shark is described as common or rare, ask how we know, and over how long, and by matching what to what. The questions themselves are a form of participation.

You are already closer to the work than you may think.


Your Turn

You do not need a research grant or a boat of your own to take part in this kind of work. You need a careful eye, a respectful encounter, and a record someone else can check.

If you swim, dive, snorkel, or travel with operators who photograph sharks, ask what they do with their images. Many whale shark and white shark projects accept public submissions through their own websites, each with its own preferred view and rules. Follow those instructions exactly, and follow local wildlife rules first, always.

Take the standard portrait when it is safe to do so. For a whale shark, that is the left side behind the gills. For a white shark, never approach for a photograph — use only images taken under permitted, guided conditions, with the dorsal fin clear. Keep your original files, note the date and place honestly, and submit the unedited image as well as any cropped copy.

No shark encounter coming up? You can still help from dry land. Some catalogues invite volunteers to help compare and sort photographs online, with training provided. It is slow, absorbing work, and it teaches your eye faster than any description in a book — including this one.

Start where you are, record what you actually saw, and let someone else be able to verify it.

One clear photograph, honestly recorded, can follow a shark for the rest of its life — and you might be the person who takes it.






Chapter 2: Reading the Spots of Whale Sharks

[image: ]

You are hanging in warm, blue water off the coast of Western Australia, trying very hard not to kick.

In front of you, close enough that you could count the remoras clinging to its belly if you held your breath long enough, a whale shark slides past. It is longer than the boat you came in on. Its mouth is open, wide and unhurried. Its skin is grey-brown and covered in pale spots and stripes, like someone flicked paint across a wet road.

You lift the camera your guide handed you. You are not sure you are doing this right. The shark is not posing. It rolls a fraction, the light breaks, and for half a second the patch of skin just behind its gills, on its left side, fills your frame.

You click.

You do not know it yet, but that clumsy holiday photograph may outlive you in a database. If the shark in it has ever been photographed before — by a researcher in Mozambique, a dive guide in the Philippines, a teenager on a snorkel tour in Mexico ten years earlier — a computer will try to find it. If it cannot find it, your photo will give that shark a new entry, a new number, and a beginning.

That is how most whale sharks enter science now. Not through a tag punched through a fin. Not through a net. Through a pattern you almost missed while trying not to kick.


The fish that would not hold still

Whale sharks are sharks, not whales.

The name comes from size alone. They are the largest fish in the sea, commonly reaching 12 metres, with reliable reports of animals considerably longer. They feed the way some whales do, by filtering tiny plankton, krill, small fish, and squid from the water, but they are sharks through and through — cartilage skeleton, gills, no bones to leave behind as neat fossils.

That size is part of the problem for anyone who wants to study them.

You cannot keep a whale shark in a tank for long and learn much that is honest about its life. You cannot follow one easily. A whale shark can cross an ocean basin. It can dive deeper than a kilometre, stay down in cold water that would stop most surface work, and surface days later in a different country’s waters, under a different name, to a different set of people who swear they have never seen it before.

For a long time, that was the state of knowledge.

Local people knew whale sharks intimately, in the way people who work on water always do. Fishers in South Asia, East Africa, Central America, and Australia knew when they arrived, roughly where they fed, and how to avoid — or sometimes, how to catch — an animal big enough to swamp a small boat. Western science, by contrast, had scattered sightings, dead specimens hauled onto beaches, and a lot of educated guessing filling the gaps.

Were there many kinds of local populations, each staying near home? Or was there one vast, wandering population? How long did they live? When did they breed, and where? How many were left?

You cannot answer questions like that without recognising the same animal twice.

Tagging helped, but only partway. Satellite tags are expensive. They fall off. They last months, not decades. Conventional plastic tags require someone to be close enough to apply them and lucky enough to see the same shark again and read a small number on a moving flank the size of a wall.

What researchers needed was a mark the shark was already wearing, one that did not fall off, did not hurt the animal, and did not require catching it first.

It was there the whole time, in plain sight.



A fingerprint behind the gills

Look again at that patch behind the gills.

On every whale shark, the pale spots and lines on the dark skin form a pattern. The pattern is especially useful in one standard place: the area on the left side of the body, just behind the five gill slits and above the pectoral fin — the big fin the shark uses to steer and lift itself through the water.

That rectangle of skin has become the identity card.

In that area, the arrangement of spots is unique to each individual, in the same practical sense that your fingerprint is unique to you. No two whale sharks tested have shared the same arrangement. More importantly, the pattern stays stable over time. A young shark photographed at five metres can be recognised years later at nine metres, even as it grows, fattens, thins, and picks up scars.

Scars help too, by the way. Nicks in fins, bite marks, propeller cuts, missing chunks — researchers note them all. But scars change. A new scar can appear in a season. A spot pattern, laid down in the skin, endures.

Think of it like this. If you described a friend only by his haircut and the jacket he was wearing, you might fail to recognise him next winter. If you learned his face, you would know him in any jacket. The spot pattern is the face.

There are limits, and you should know them.

A bad photo is a bad photo. Too much angle, too much glare, too little resolution, a fin cutting across the frame, murky water the colour of pea soup — any of these can hide spots or invent false ones where light breaks on the surface. The left side is the standard because a standard lets strangers compare work across oceans. Right-side photos get used too, but the two sides of one shark do not mirror each other. A left-side pattern and a right-side pattern are two different cards for the same animal, and linking them takes a rare photo of the shark from above, or a long, patient video as it turns.

Even so, the discovery changed the work. Once you accept that the spots name the shark, you no longer need to touch the shark to know it again.

You only need a photograph.

Takeaway: The spot pattern behind the gills gave each whale shark a permanent, harmless name tag it carries for life.



Borrowed from the stars

A good idea still needs a way to do the matching, and doing it by eye does not scale.

Imagine a corkboard with a hundred photographs pinned to it. You hold a new photo and walk along the board, comparing spot to spot. You could do that. Carefully, you might even do it well.

Now imagine ten thousand photographs. Now a hundred thousand. Now photographs taken over thirty years, under different light, by different cameras, of sharks that have grown. Your eyes tire. Your judgment drifts. You start to see matches that are not there and miss matches that are.

In the early 2000s, two people attacked exactly that problem from an unlikely direction.

Jason Holmberg was an information architect with a background in software and a stubborn interest in using data systems for conservation. Zaven Arzoumanian was an astrophysicist. Between them, with the Australian marine scientist Brad Norman doing the fieldwork that proved the pattern itself was reliable, they asked a question that sounds like a joke until you think about it for a minute.

If astronomers can recognise a patch of sky from the pattern of stars in it, why could the same maths not recognise a patch of shark from the pattern of spots?

That is not a metaphor. It is, more or less, what happened.

Astronomers have a practical problem that mirrors the shark problem almost exactly. A telescope photographs a field of stars. Another telescope, on another night, photographs an overlapping field from a slightly different angle, at a slightly different scale, with some stars brighter, some dimmer, some missing behind noise. To stitch those images into a map of the sky, software has to decide which stars in one image correspond to which stars in the other. It does that by pattern, not by brightness alone — by the geometry between the points.

In 1986, a researcher named Groth published a pattern-matching approach that compared triangles formed between points. Take three stars. Measure the shape of the triangle they make. That shape stays recognisable even if the image is rotated, flipped in scale, or viewed from a slightly different perspective. Compare enough triangles, and false matches fall away while true matches reinforce each other.

The Hubble Space Telescope’s guide-star work helped push this family of methods into wide use. Telescopes need to know precisely where they are pointing, and they know it by matching the star field they see against a catalogue of known star fields.

Holmberg and Arzoumanian adapted a Groth-style algorithm for whale sharks.

Each spot becomes a point, the way a star is a point. The software extracts the spots from that standard area behind the gills, maps their positions, and builds triangles between them. A new photo is then compared against every pattern already in the catalogue. The result is not a yes-or-no verdict handed down by a machine. It is a ranked short list — these five known sharks look most like yours, and here is why — which a human researcher then checks by eye before confirming the match.

That human check matters, and you should hold on to it.

The algorithm is tireless and fast. It can compare a new encounter against tens of thousands of old ones without getting bored at four in the morning. But the final call that Shark A-372 and the animal in your new photograph are the same living creature carries weight. It will go into population estimates. It may, in time, go into legal decisions about protecting a place. So a person looks, spot by spot, scar by scar, before the record is updated.

The name for the system that grew from this work tells you what it aspired to be. It began as ECOCEAN, a small database built around Norman’s Australian work, and became Wildbook for Whale Sharks — now housed at whaleshark.org and part of a wider Wildbook family of open-source identification libraries for other patterned animals, from zebra stripes to manta ray belly spots.

A wildbook, in the old sense, might have been a naturalist’s notebook. This one is shared, searchable, and grows while its contributors sleep.

Takeaway: Astronomy solved the shark problem — the geometry that matches star fields also matches spot patterns, at a scale no human eye could manage.



Three spots make a shape

Here is the matching slowed down, because the trick is simpler than the word algorithm makes it sound.

Start with one good photograph. Someone — increasingly, software assists, but a person still checks — marks the position of each clear spot in that standard patch behind the gills. Forget the shark for a moment. What you have left is a scatter of dots on a blank page, each dot with a position, left to right and top to bottom.

Now pick three dots that sit near each other, and join them. You get a triangle.

That triangle has a shape, and the shape is the whole point. Measure the longest side. Then measure the other two sides as fractions of that longest one. Two numbers. Those two numbers describe the triangle in a way that survives almost everything a camera does to it. Print the photo twice as large and every side doubles — but the fractions stay exactly the same. Rotate the photo on the table and the sides swing around — but the fractions do not change. Move the patch anywhere on the page and nothing about the fractions moves at all.

Size, rotation, and position are stripped away. Shape remains. And shape is what one shark shares with its younger self, photographed years apart by strangers with different cameras in different light.

One triangle proves very little. Plenty of unrelated spot clusters can throw up a triangle with similar proportions by chance, in the same way that three random stars can echo three others. So the software does not bet on one. It builds triangle after triangle from neighbouring spots across the patch, and it lets each one vote. A triangle from your new photo searches the catalogue for triangles with near-matching fractions, and wherever it finds one, it casts a vote for the shark that owns it.

False matches vote at random. Their votes scatter thinly across thousands of wrong sharks, one here, one there, going nowhere. A true match behaves differently. Triangle after triangle from the same patch finds its counterpart on the same catalogue animal, because the whole geometry is shared, not just one lucky corner of it. The votes pile up on a single name. That pile-up — many weak clues agreeing — is far stronger evidence than any single perfect triangle would be.

This also explains two rules you have already met, from the inside. The pattern cannot simply be flipped: a mirror image reverses every triangle, which is why the left flank and the right flank read as different patterns and cannot be matched by turning one over. And a steep camera angle quietly poisons the method, because tilting the patch stretches one direction more than the other, bending the fractions themselves. The maths forgives a bigger photo, a smaller one, a turned one. It does not forgive a squashed one.

Takeaway: The matcher ignores size, rotation, and position, and trusts only shape — many triangles voting for the same shark.



The tourists became the research fleet

Here is the part of the story that should change how you think about who gets to do science.

Researchers alone could never have built this catalogue. There are not enough of them, they cannot be in enough places, and whale shark seasons are short. A good aggregation — that lovely word scientists use for a gathering of animals in one place at one time — might last six weeks. Miss the boat work in those six weeks and you miss the year.

Tourists, on the other hand, are everywhere, and they all carry cameras.

Whale shark tourism grew fast in places where aggregations are predictable: Ningaloo Reef in Western Australia, where Norman’s early work was based; the island of Mafia off Tanzania; Donsol and Oslob in the Philippines; Isla Holbox, Isla Mujeres, and La Paz in Mexico; South Ari Atoll in the Maldives; coastal sites in Mozambique, Djibouti, Qatar, and elsewhere. At many of these places, strict rules govern the encounter — limited boats, no touching, no flash in some locations, a required distance, a guide in the water — but the basic bargain is simple. You pay to swim near the largest fish on earth, and you come home with photographs.

Wildbook turned those photographs into data.

Anybody can submit an encounter. You upload your photos, give the date and the location as closely as you know them, add the size if you estimated it and the sex if a guide helped you determine it — males have claspers, paired organs near the pelvic fins, females do not — and the system goes to work. If your shark is new, it gets a new catalogue entry. If it is known, your holiday snap extends a life history that might already span decades and three continents.

Read that again slowly, because it is quietly radical.

A professional scientist with a grant and a research vessel contributes encounters. So does a honeymooner with a rented underwater camera and shaky hands. In the database, once the photo quality passes the same checks, their records sit side by side. The shark does not care who held the camera, and neither, in the end, does the pattern.

This is citizen science in its least sentimental and most useful form. Not volunteers applauding science from the sidelines. Volunteers — you, possibly — supplying the raw observations without which the science literally cannot be done, at a scale no university budget could purchase.

There are trade-offs, of course. Tourist data clusters where tourists go, in the season tourists go there, in fine weather, near the surface, around animals tolerant of swimmers. That is a biased sample, and honest researchers will tell you so. The deep-water life of whale sharks, the winter whereabouts of many animals, the nurseries — if there are discrete nursery areas at all — for the very youngest pups: these remain thinly documented precisely because almost nobody with a camera is there to see them.

But a biased flood of data beats an unbiased trickle, provided you remember the bias and correct for it where you can. Wildbook’s curators and the regional researchers who maintain local catalogues do exactly that work — cleaning duplicates, rejecting unusable images, standardising locations, and flagging the encounters that do not add up.

By the mid-2020s, the shared Sharkbook library — covering every patterned shark species, not whale sharks alone — held more than twenty-six thousand identified individuals and roughly a hundred and fifty thousand recorded sightings, contributed by researchers, guides, and members of the public in more than fifty countries; the whale-shark records inside it passed eleven thousand known individuals. The exact total moves every week, which is rather the point. It is not a finished census. It is a living roll call.

Takeaway: The largest whale shark dataset on earth was not collected by scientists alone — it was collected by anyone who showed up with a camera and shared the picture.



A good identification photo is a plain photo

If you ever take one of these photographs yourself, understand this first: the most valuable picture is the least dramatic one.

Forget the open mouth. Forget the eye, the diver in frame for scale, the sunburst through the surface. What the catalogue wants is flat, level, and slightly boring. Swim alongside the shark — never in front of it — until you are level with its left side, square on, at a right angle to its body. Fill your frame with the patch behind the gills, and keep the gill slits and the top of the pectoral fin in shot if you can. Those landmarks tell the person reviewing your photo exactly which piece of skin they are looking at.

The right angle matters more than any other part of this. Photograph the flank from in front or behind and the spot spacings compress, the way a road sign seen edge-on squeezes into a sliver. The spots are all still there. Their geometry, the only part the matcher truly reads, is bent out of truth. Level and square beats close and crooked, every time.

Keep the whole animal in your other shots, by all means. A full-body photograph from the side, a shot of the tail, a view of the right flank, a fin with a scar on it — all of that is useful supporting evidence, and a dorsal or tail shot can sometimes link the two sides of one animal. But shoot the left flank panel clean and on its own, as if you were photographing a page. Because you are.

Then submit the original file, not the version you posted. Cropping for a better composition can cut the identification patch in half. Filters that deepen the blue and lift the contrast can erase pale spots or sharpen surface glare into false ones. The plain, unedited frame, with its date intact, is the scientific object. The polished one is for your wall.

Add what the photo cannot say. The date. The place, as closely as you honestly know it. An estimated length — guides often judge it against the length of the boat or a swimmer of known height, and a rough estimate recorded as rough is worth more than a precise-sounding guess. The sex, if anyone saw claspers or their absence. Anything odd: a fresh scar, a trailing line, a satellite tag from somebody else’s study.

The etiquette at the big aggregation sites exists to protect exactly this kind of photo, not just the sharks. At Ningaloo, at Donsol, at Isla Holbox, licensed guides position their swimmers to the side of a shark’s path and let the animal come past, rather than chasing it down. Enter the water quietly. Stay beside or behind the head, never blocking the line the shark is travelling. Keep your distance, keep your hands to yourself, use flash only where local rules allow it. A calm shark keeps feeding at the surface, in good light, presenting its flank to the whole group in turn. A shark that has been crowded or touched sounds for deep water — and takes every photograph with it.

Takeaway: Level, square, left side, unedited — and let the shark swim past you rather than chasing the shot.



Learning to follow one life at a time

A catalogue is only interesting if individual lives start to speak through it.

The earliest long histories were local. At Ningaloo, certain sharks returned season after season, growing slowly, acquiring and sometimes losing scars, becoming familiar enough that guides recognised them before the software did. That site fidelity — the habit of returning to the same feeding place — was itself a finding. It meant a whale shark was not simply drifting wherever the plankton blew. It was navigating, remembering in whatever way a shark remembers, and choosing.

Then longer matches began to land.

The longest journeys, though, were proved by a different tool, and honesty about methods matters in a book about counting. A whale shark satellite-tagged at Coiba Island, Panama — a female the researchers called Anne — travelled 20,142 kilometres across the Pacific to the Mariana Trench, the longest tracked migration recorded for the species. Anne was followed by a tag, not matched from photographs; no photograph has yet carried a story that far. What her journey proved was capacity. One dramatic journey never proves a rule. The species is physically and navigationally capable of true transoceanic movement, which means you cannot safely assume that the sharks off one continent are a sealed population untouched by fishing pressure on another.

Other lives filled in different parts of the picture.

In the Maldives, where a resident population of mostly juvenile sharks stays unusually accessible year-round, individuals have been re-sighted dozens of times over more than a decade. You watch them grow in increments, year by year, scar by scar, which is how growth rates for a wild animal this size get estimated at all. In Mozambique and Tanzania, seasonal visitors link East African sites to each other. In the Gulf of California and around the Yucatan, mature females — the least-seen and most important part of the population — appear, are photographed, vanish for years, and sometimes reappear, heavy-bodied, in a way that raises hopeful questions about where pups are born.

One of the longest-running individual stories belongs to a male known in the Australian catalogue who was first photographed at Ningaloo as a mid-sized juvenile and re-sighted across more than two decades. Animals like him are boring in the best possible way. Nothing spectacular happened. He fed, he grew, he returned, he survived. Multiply that quiet survival by enough individuals and you start to get a sense of how long these animals may live — current estimates, drawn from growth studies and from chemical dating of vertebrae, put whale shark lifespans at many decades, plausibly past a century for the oldest animals, though the honest phrasing is that the upper limit is still being worked out.

Hold that uncertainty the way the researchers do. It is not a failure. For an animal that was essentially a rumour in scientific terms a hundred years ago, being able to say “decades, probably much longer, and here is the evidence narrowing it down” is real progress.

What long individual records give you, more than any single spectacular journey, is a before-and-after.

When a well-known shark stops returning — not for one season, which might be chance or a shift in food, but for five, for ten — that absence becomes information too, provided your catalogue is deep enough to trust it. Absence is the hardest data to read in all of field biology. Wildbook does not solve that difficulty, but it makes the silence more legible.

Takeaway: Once you can follow individuals for decades, a sighting stops being an anecdote and becomes a life history.



Seasons hidden in holiday albums

Some of what the photographs revealed was hiding in their timestamps rather than their spots.

Dive guides and tour operators keep albums. Long before several famous sites had any formal survey, the people working those waters had years of dated pictures — a shark over this reef in the same month, season after season, then nothing until the following year. Spread enough of those holiday photos along a calendar and a shape emerges from them: a first arrival, a building peak, a tailing off, an empty off-season. That shape is the aggregation season, and at more than one site it was mapped from tourist and guide photographs before a research programme ever got funded to go and look.

The dates did a second job. Set one year’s photographs against the next and the season itself starts to move. Arrivals track the plankton blooms the sharks come to feed on, and the blooms track currents, winds, and water temperature. A season that opens weeks earlier in one year than another is not sloppiness in the records. It is the ocean’s timetable showing through the camera rolls of people who thought they were only collecting souvenirs.

The gaps between sightings turned out to be data as well. Researchers call the space between two encounters with the same animal a resighting interval, and those intervals quietly built the growth story of the species.

Here is how. Length, at an encounter, gets estimated as honestly as conditions allow — judged against a swimmer or a boat, or measured properly with a







What the roll call revealed

















How to read a shark yourself











The pattern is the promise








Your Turn


	Find Wildbook for Whale Sharks at whaleshark.org and browse a known individual’s encounter history — pick one animal and trace how far, and how long, its recorded life reaches.

	Practise on photos: choose two images of the same shark in the catalogue and locate three matching spot landmarks behind the gills on the left side; then try to fool yourself with a different shark and find where the geometry breaks.

	If you ever swim with a whale shark, photograph the left flank behind the gills, note date and location, follow your operator’s distance rules — and submit the encounter when you get home.
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