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To India and Will – may all the oceans’ creatures survive and thrive so that your generation can experience them beyond the history books 
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Introduction

This book is about whales and living rooms. In truth, more about whales than interior decoration and about making underwater ‘films’ to supply pictures of whales and other ocean creatures to your TV, which, although you may have one in the bedroom, kitchen or other parts of the house, is most likely in your living room. It is about more than that, too, because it’s really a story of how we come to know our home better. I mean our whole home: the Earth, and especially the watery parts we don’t often visit but are the very identity of this unusual and wonderful blue planet.

I love both whales and Wales, having grown up mainly on an old farm in North Wales where I walked all day with our sheepdog in tufty fields and along hedgerows, or explored in bluebell woods. I found newts in the mysterious waters of a tiny pond, hunted for fossils in the exposed shale of old lead mines, and cracked open suspiciously heavy stones to reveal their silver-grey cores of lead ore. It gave me a curiosity for nature and an understanding that life is far stranger than it seems if you only know cats and dogs. I was driven to seek that out, the other worldliness of creatures beyond the everyday, stranger things that in reality are just more pieces of life’s jigsaw, promising us to be completed one day, but of course always with parts missing.

It’s likely that a whale would fill your whole living room and spill over into the kitchen, with its tail bending uncomfortably up your stairs. If you’re in a bedsit or small apartment it would certainly block your way to the door, and that’s just your average whale and your average living room. In the more exclusive neighbourhoods of the world you might need a larger whale, but a blue is almost certainly too big.

Of course that is not what’s meant but ‘the whale in the room’ is also a cousin of ‘the elephant in the room’, and just occasionally in our busy lives we should take note that she’s right in front of us, waiting patiently to be noticed, hoping to be loved.
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The Big Blue

The sheer volume of water

Have you ever been in deep water? It’s so clear, so blue . . .

Why should it matter that there’s two miles of water below you? What’s the difference between swimming in a swimming pool and floating in the deep dark ocean – either way you’re only immersed up to your shoulders? Yet when you’re in the deep sea there’s a gut-wrenching clarity, an immense feeling of volume, seemingly empty, but filled with the heartbeat of life on Earth.

My dive computer is going nuts, beeping an alarm in rapid descent: 43 . . . 44 . . . 45 metres – soon I’ll be deeper than a scuba diver on air can safely dive. I’m tumbling head over heels like an ostracod – one of the many strange creatures of the deep that defy our imagination. It’s hard to say what’s up or down. I’m in freefall, an aquanaut lost in space. Then I see my diving buddy Mike above me, his silhouette against the surface giving me a point of reference. I put a burst of air into my stab jacket and slowly start to rise. I remember little model divers, Cartesian divers, I put in glass bottles when I was a boy. If you got the buoyancy just right, when you pressed on the cork the diver went down, and when you pulled, the model went upwards again. Something to do with the squashing and expansion of a little bubble of air inside it. Now I’m feeling as helpless as that miniature model might feel if only it could. But I am unbounded by glass, and floating in a trillion trillion tons of ultramarine fluid, with, I’d like to think, about the same concentration as the salts in my body. Sadly, that’s not true, as seawater is three to four times more salty than your blood, but that doesn’t mean we don’t owe our life to the sea. I search for the submarine I know is coming our way.

The Johnson Sea Link submarine is one of the unsung technological miracles of the twentieth century: up there with Apollo and the fax machine, and hindered only by the fact that it doesn’t have an on-board toilet – it’s not big enough, and can only hold four people in cramped and relatively fixed sitting positions. It appears, quite literally out of the blue, coming up from below, huffing and puffing bubbles like some kind of steam engine. It has even got a train’s name plate – Harbor Branch – mounted above the shining acrylic sphere of its main cockpit, and as a small, stubby submarine it is, of course, yellow. Mike signals to it in simple sign language to come past him for his first set of shots. I am filming Mike filming the submarine for the behind-the-scenes show. Slowly the sub chugs by underneath us, and I can see its top plate and the fans that are its vertical thrusters slowly turning. It purges its air tanks again and starts to sink away from us. We cannot follow to its depths, but it has been agreed that it will dive out of shot and then resurface. Sure enough, we start to see the silvery mirrors of bubbles in the water below and then the sub rises past us. It’s June 1999, and we’re about 300 miles out from Port Fourchon, near New Orleans, in the Gulf of Mexico, filming what will become some of the first scenes of the deep programme of The Blue Planet.

These days I wonder whether the guardians of Health and Safety would let a film crew do that now: drifting miles from shore with two miles of water below and the chance of being run over by 12 tons of yellow steel, or chewed in its thrusters. Yet there is nothing to beat understanding the vastness of the sea than being fully immersed in it, free of walls, and vulnerable to its every whim.

The view from inside the sub is altogether different and a few days after our diving encounter I have the chance to experience the abyss from inside its chambers. It’s very claustrophobic, of course, and I’m a deep sub rookie, which gives me mixed feelings as I anticipate returning to the most expansive place on Earth. I’m lying in the back; I have to, as I can’t stand up – can barely even kneel on the mat lining the floor. I can squint through a port to my right, and on a screen above my head there is a live feed from the thick acrylic sphere, a separate chamber, up in front where Mike and the pilot are sitting, and from where Mike will control the main camera. Helpfully the crew dub the rear compartment ‘the Coffin’, and go on to tell me cheerfully about the only fatal incident to have happened in the craft, several years earlier. New safety systems have since been put in place, but in any case it’s far too exciting to worry.

The ‘flight check’ before the dive involves the technician, in the rear with me, checking with the pilot by rapping out a litany of technical terms: ‘Hatch secured. Meters on and checked, scrubbers on, O2 flow is set. We have lights. All OK: we’re ready to dive.’

Up on the surface, on the rear deck of the research vessel, RV Edwin Link, the Dive Ops Director (DiveOps) is standing by the winch listening intently to the pilot with the ear that isn’t listening to the captain on the bridge.

Through the intercom of the sub comes a thin voice. ‘We’re ready to dive.’

‘Roger. We’re booming out.’ DiveOps concentrates intently on making sure the sub lifts cleanly from the back deck.

We are suspended from an A-frame at the stern of the ship on just a single large cable. This giant movable gantry, whose roughly triangular shape and supporting crossbar form a giant ‘A’, allows heavy things like a sub to be safely swung out over the waves. Mostly safely, that is, because it still requires great care to judge sea conditions correctly during launch. On a later shoot in a smaller ship and a different submersible team, I witnessed what happens in a misjudged stormy swell, when the sub swings ever more violently, until the holding cable pings apart and, with decapitating velocity, flings its precious cargo seawards like a projectile from a Roman siege weapon.

The A-frame pivots the sub out about 5 metres from the aft rail. DiveOps has a last glance at the state of the sea, and his duet with the sub pilot continues. ‘Release the locks.’

‘OK. Here you go.’

Soon we are above the water, and there’s that magic moment of immersion when you see the ‘half-and-half’: the above and below of air and water; two worlds clearly defined across the centre of the glass port. The sub starts to buck with the waves, but the ride is more comfortable than I expected.

‘We have a seal.’

‘We have a seal.’

The sub is lowered until its lift line slacks, and we feel the swell of the sea, so I’m glad we’re not leaking.

‘Blow it!’

‘OK, release!’

The pilot releases the crane’s line first and then, when he’s happy the sub is riding correctly, a second tow line. We’re free of mother ship.

We are on the surface, then just under it. I think of a whale, and I imagine this is what they might feel like before they dive, or at least as near as I’m ever going to get to understanding such an experience for a humpback, a blue or especially the deep diving sperm whales.

Some more half-heard communications from sub to ship – ‘You’re free and clear and have permission to dive’; ‘Roger. We’re diving’ – a blast of bubbles, and we leave the surface in an aquatic elevator to the abyss.

Dan Boggess, in the acrylic cockpit ahead of me alongside Mike, became a sub pilot through the unlikely route of applying for the job in the local paper. ‘After six years in the US Air Force,’ he had explained to me, ‘I was home and working in the long, skinny strip mall that is the Fort Lauderdale–Miami coastline, getting fed up with the grind of that semi-suburban life. One day in the Vero Press Journal an unusual ad caught my eye: “Wanted, exp’d Electronic Tech for Research Submersibles. Must be willing to spend 3–6 months a year working at sea &training for sub crew. Military exp. desired.”’

That Sunday night PBS was airing a BBC David Attenborough special from 1986 about the Harbor Branch Oceanographic Institute. Dan watched avidly, which was just as well since neither he nor anyone he knew had ever heard of it, and it’s best to be prepared at your interview. Not for the first time, Sir David had unknowingly changed the course of someone’s life.

‘I called their office on Monday,’ continues Dan, and spoke with a guy called Jim Sullivan, known for his theory, “Success in life is based on the quality of your Plan B.” He was the Sub Electronics lead, and ex-Air Force too, so knew exactly how my experience would meet his needs. Jim said they were heading out again soon for a forty-day Caribbean trip from St Thomas down to St Lucia. I did not faint. I managed to jot down some details, such as needing to get vaccines and a visa for our stops in Martinique and Guadeloupe. Two weeks later I was the newest sub crew member at Harbor Branch.’

So that, if you were wondering, is how you can become a research-sub pilot.

The Harbor Branch Oceanographic Institute (HBOI) is the marine research foundation on the coast of north-central Florida, with its quarters tucked away on an inlet off the Indian River. It was funded originally by the Johnson &Johnson fortune – the drug company probably most familiar from the baby powder in your bathroom. One of the institute’s founders was Edwin Link, a famous aircraft engineer who also designed the Johnson Sea Link research submarine: hence the sub’s double-barrel name and the name of the recovery ship.

As we go down, the light fades through various shades of ever darker blue. The depth gauge is in feet, a dramatic treat for a metric European, as feet are so much better value than metres. At 600 feet I can just see some light from the surface, but it’s shrouded in a dim fog of blue, and we are about to pass what appears to be the dark horizon of the ocean into its eternal night.

Twelve hundred feet, and it’s pretty black now. No – wait: there’s a flash. What’s that? My eyes tune in to the gloom through the window. A few white particles push past like snow. There it is again . . . and again: blue flashes! We are bumping into some of the inhabitants down here and they are reacting, perhaps even complaining, emitting their blue, biological light in a firework display of annoyed bioluminescence. Bumping into anything though must be strange for them in this void of water.

‘Space is big. You just won’t believe how vastly, hugely, mindbogglingly big it is. I mean, you may think it’s a long way down to the chemist’s, but that’s just peanuts to space.’ I’m reminded of that observation from Douglas Adams in The Hitchhiker’s Guide to the Galaxy, and chuckle to myself as we continue downwards. He might have written it about the sea. How could the sea compare in size to the universe, you ask? It does in one massive respect, if we consider the most unique property of our planet: life. The ocean is by far the largest liveable space on Earth, and hugely exceeds our conception of life’s abundance. Its average depth is about 3.5 kilometres, or 2 miles, and, as is often mentioned, the ocean covers nearly three-quarters of the world.

It’s the little things that count, though, even if often forgotten: the microbes. It’s been estimated – how else? – that there are 44 octillion living cells in the ocean. That’s according to the US short-scale definition of octillion, which has a mere 27 zeroes after it, and although nowhere near a googol (100 noughts – google it), it’s still around 10,000 times the number of stars in the observable universe. And that’s not even to start on the larger plankton, the teaming algae, the copepods like tiny shrimps and the gazillion eggs, larvae and young of pretty much everything from fish to crabs, barnacles and jellyfish that live in this huge 3D world.

Right now I’m falling through the Twilight Zone with the crew of the Johnson Sea Link. In proper scientific-speak this is known as the Mesopelagic layer. Musically speaking it would be confusing to call it the ‘middle sea’, because that’s also a key on the piano, but that’s what it is: neither the surface nor the seabed, just the bit in the middle. Except that it’s not ‘just’, as it’s the most important and massive – and ignored – habitat we have. Ninety-five per cent of all fish hide here. They include such horrors as angler, dragon and fangtooth fish, all with teeth so big they can hardly shut their mouths, and only slightly less scary when you realise they fit in your hand. Here too are nature’s uglies, like the gulper eel, the spook fish, the sea pig and the vampire squid. But as solutions to living in dark, cold water under high pressure they’re also really beautiful. Without our machines we’d be useless down here, and to them, I’m sure, we must also look very odd. Many were here first, of course, and are more representative of life on Earth than us.

At 1,800 feet the lights on the sub start to reflect off the seabed. There’s a kind of mild fog – maybe the sub’s engines stirring up the very light sediment at the bottom. Clumps of tubeworm bushes appear like the tumbleweed that bowls across a white sandy desert: it’s like the set of a Western. Dan the sub pilot glides the vessel just a few feet above the seabed and, as we pass the bushes, I can see that they don’t ‘tumble’ at all, but are firmly rooted. These are cold-seep tubeworms and life too, but not as we know it.

The worms need food but sadly are deficient in the gut, mouth and anus department: pretty much just a sac in a tube. Yet with the help of an intermediary, bacteria, they can break down the yummy rotten-egg-smelling hydrogen sulphide seeping from the seabed, and make a living out of it. Such places, where sulphides, oil and methane gas come up from below, are alien to us but common in the Gulf of Mexico. They’re called cold seeps because no hot volcanic activity is involved. As if to prove the point, Dan stops the sub and deploys one of its crab-like metal claws to probe beneath the surface. Streams of bubbles trickle out of the damaged substrate along with, weirdly, what looks like a mass of yellow cheddar cheese. This, we’re told, is something called methane hydrate, a frozen form of methane gas, that’s also known as ‘flammable ice’ , and which is already being extracted for fuel in China and Japan. Although it’s one of the cleaner forms of carbon its burning will still become a new contribution to climate change.

The tubeworm bushes are massive – 3 metres; 10 feet high in places. They live on what to us would be a toxic cocktail, but thrive because of the assistance of their friendly bacteria, who in turn seek shelter in their twisted, tubular bodies. Clever experiments of staining the tubes with dye have shown that they are somewhat slow-growing, and many are over 200 years old. In this sunless world these animals are living like rooted plants, using chemical energy to build their bodies, and are some of the oldest living things on Earth. My looking-glass on life is starting to show the cracks, but the lust for stranger things is satisfied, even if I’m feeling curiouser and curiouser.

Mike deGruy is the cameraman in front. He is an extraordinary man: a polymath of the sea he loves, films and studies. Beneath his white but youthful mop of hair is a brain that can master both the general and the specific: the significance of the oceans to life on Earth, as well as the detail of a beautifully framed and lit wildlife shot. Earlier on the surface he had fussed with the lights on the front of the sub, to the point where some of the scientific crew got grumpy about it, though grumpiness thresholds are variable, and sometimes, it must be said, lower than they ought to be.

Seawater is horrible stuff to film through. The main rule is to get rid of it as much as possible, by coming up close and wide to your subject. The other rule has to do with lighting: too much of it, and it just bounces back from particles suspended in the water, like driving in fog when turning to full beam paradoxically makes visibility worse. In underwater photography this is called backscatter, and it can be largely avoided by making sure the camera and the lights are off axis with each other, so you are not lighting the particles in the camera’s path directly, but only subtly from the side. This was what Mike was trying to do by ‘fiddling’ with the lights on the sub and making sure the angles between lights and camera were right. It paid off.

Lying in the back of the sub, looking out on this alien landscape, feeling a bit cold and isolated from the sunlit world above, perhaps even disorientated, I was startled by what Mike lined up on the camera’s monitor in front of me. It’s a left-field moment that happens when you’ve been deeply immersed in something else – in this case, of course, quite literally. All we could see of the open end of this single giant tubeworm was just that, inside a dark tube. Then suddenly it blossomed. A beautiful crimson bloom that opened like a magician pulling a bunch of red feathers out of a sleeve. These animals that behave like plants have flowers.

The discovery of these cold-seep worms by deep-diving submarines has been called one of the most remarkable events in marine biology, but even as our knowledge of the sea slowly grows it just leads to more questions. How do the featherflowers open so precisely, and every time, it seems, in exactly the same way? And should a crab threaten to nibble their heads they can withdraw again instantly – how do they do that with fewer nerve cells than you can rub together? Some of their shallow-water relatives have light-sensitive ‘eyes’ all along their feathery tentacles that close when they see threatening shadows overhead – so what about these that live in the dark?

Similar tubeworms grow in ocean gardens around the world, and one of the most spectacular displays of all is in Scottish lochs north of Oban, where their girdered bodies scaffold into reefs as big as proverbial soccer pitches scattered across the seabed. Dressed in feathers of red and white, football spectators in sloping stadiums, they support a city where crabs, starfish, snails and squat-lobsters find accommodation within their branches. Shallow water species like the Scottish ones feed on detritus but those we see from our submarine around the cold vents drink noxious sulphides that would kill most animals.

Absorbed through the worm’s blood-red branching head and peculiar animal roots, sulphides are transported through the blood to the co-operative bacteria inside to be turned into something the worms can eat. Some think this union with bacteria evolved to protect the worms from the obnoxious forms of the sulphur in the first place – and then you might as well use it to advantage over those that can’t do that and turn it into food. Forty years ago, we didn’t even know these cold-vent worms existed and, having found them, it seems, as so often with marine creatures, their mysteries only multiply with exploration.

With exquisite control Dan gently nudges the sub over the seabed like a hovercraft or more precisely a magic carpet, gliding quietly above the tubeworm bushes in a mystical world without gravity. For what seems like minutes, but has in fact been two hours, we trundle along across this deep-water range, imagining the skeletons of whales and sunken vessels about us. This is the final resting place, it’s thought, of the giant asteroid that ended the age of the dinosaurs. The meteorite landed in the bottom-right corner of the Gulf of Mexico, near Chicxulub on the Yucatán Peninsula, about 65 million years ago. Until I checked, I glibly thought it had been responsible for hollowing out the entire area bounded by Florida, Texas and Mexico, but the Gulf is much older even than that and, although in one part the space-bomb did indeed add miles to its depth, the Gulf was formed by the less dramatic slow creeping of plate tectonics pulling continents apart, a process that’s been going on here for about 300 million years.

Up until the mid-Jurassic – say 180 million years ago – the Gulf was a vast but shallow water-collecting bowl, and in successive blinks of geological time saw many different sea levels. Many times it filled and evaporated, each time leaving more and more concentrated salt on the bottom. Thirty-six kilograms or about 81lb of salt is what you’ll get when you evaporate a ton of seawater from the Atlantic, as well as a very big electricity bill! Yet countless trillions of tons of water evaporated here, to the extent that today the salt layer is in places no less than 5 miles (8 kilometres) thick. As the Gulf opened to the Atlantic the waters became deeper, and the salt layer was covered with sediment, but this super-concentrated salt is still here in vast pockets. Since salt is softer than the surrounding rock, it often gets squeezed upwards again, and appears in great lumps pushing through the sea floor. That’s when things become very weird indeed.

Squinting sideways and ahead through the small port of my coffin, the rear submarine compartment, I can see a haze in the distance, lit up by the sub’s lights. As we approach the fog clears to reveal what could be the strangest habitat on our planet: a brine pool. It’s a landscape that seems carelessly misplaced: a lake at the bottom of the sea with its own pebble shore and shimmering water surface. As we slide over its banks, I can see that they’re not pebbles at all but millions of very large mussels. They carpet the whole rim of the pool in quite a tightly defined band but, looking intensely at this mussel beach, I can see large anaemic-looking crabs here and there, thousands of pink worms, white and hairy worms, strange lobsters, a solitary giant woodlouse, and things I just don’t have a name for. What seems like a heat haze over the briny lagoon is in fact dissolving salt. In places the pool has a dark blackness that beckons you deeper, and where the sediment is stirred up the water is milky white, but still clear enough to see a few feet, and there’s an almost jelly-like texture, thicker and stickier than the surrounding water. In fact, this pool has at least five times the salt concentration of normal seawater. It’s so dense, and this salt broth therefore so buoyant, that the sub couldn’t dive far into the pool even if we wanted to. Even so, the thrusters whine as Dan tries to get a little more altitude. He told me later that sometimes he’d deliberately put the skids of the sub into the lake just so he could see the waves wash over its shore. I mean, you’d have to, right?

Such salt lakes on the bottom of the Gulf of Mexico, and there must be many, have been called ‘hot tubs of despair’ because they are much warmer and of course way saltier than the surrounding water, and so kill a lot of the animals unfortunate enough to swim into them. Mind you, like the sabre-toothed tigers and mammoths of the La Brea tar pits in Los Angeles, preserved in heavy oil, there must be lots of ancient marine creatures embalmed in the salt. I’d bet that one day someone might even find a whole megalodon, the massive whale-eating shark that roamed these waters only a mere 3.6 million or so years ago. That’s just my daydream, of course; to others a nightmare.

Even so, there are some stalwart eels that can brave the brine pool, at least for a few seconds at a time, although it wasn’t until Blue Planet II that this was properly caught on video. Presumably the very slender cut-throat eel doesn’t do it for fun, but dives in to take advantage of the deadly lake’s victims and an easy(ish) meal. The eel is playing hot-salt-tub roulette though, because if it stays too long it starts to go into what looks like a death spasm, and twist into painful-looking figuresof-eight, tying itself in knots. It reminds me of the face we make eating a lemon, although this is much more deadly, because if the eels don’t escape the lake quickly enough they’ll become one of the bodies they themselves are scavenging: a cut-throat existence indeed.

Coming up again is just as interesting as our descent. Dan turns off the sub’s lights and the blue-green firework display seems if anything more intense as the vessel bumps into what appears to be a disgruntled glow of migrating plankton, escaping from the surface. Squinting upwards, I can see the water above getting lighter, as though we are sailing into the dawn. I find I’ve missed the sun; as fascinating as it is down here, I am a creature of the light.

Bladders bursting after about six hours squashed in the toosmall-to-have-a-restroom sub, we bob on the water again. Dan has guided the yellow machine surprisingly close to the mother ship. It comes as a shock to see the face of a diver suddenly smiling at us through the glass, but of course someone has to hook up the lifting rope. Disgorged onto the deck, hissing and spluttering with dripping water and the effort of hydraulic arms, the sub is finally secured. Hatches open, everyone bolts to the loo, faster than a scallop swimming from a starfish, their fearsome predator.

The deep brine pools are one of the more recent finds in the sea, only known since navy surveys of the early 1980s, and the first detailed images came from those Johnson Sea Link subs run by the HBOI in Florida. Without government resources, such institutes are vulnerable to the whims of their benefactors, and in 2011, a decade after our dive with them, Harbor Branch lost a lot of its funding and redeployed the seven people (including Dan) who crewed and supported the two submersibles, marking an unceremonious end to a research programme that began in 1971. The subs were mothballed and their supporting research vessel sold.

When I called Dan up recently he sounded, retired now, a bit down, but his voice lit up as he talked about his time as a pilot. He sent me a copy of his dive logs, which showed 665 dives into the abyss, seeing as much of the strange places of our planet as any man alive. In their forty-two years exploring the deep, the Johnson Sea Link subs shone a light into our oceans, into the depths of our planet. I can’t help thinking something is missing when we don’t fund such things, because as expensive as they are, our world needs to be understood.
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