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Preface to New Edition





Re-reading this book was both reassuring and sobering. It was reassuring to an author that so little needed to be changed after fifteen years, and sobering for the same reason. In that time marine science has moved on and fascinating new data have emerged; but nothing, I think, to alter radically my original standpoint. On the political front, one signal and welcome development has been the ban by both the UN and the EU on drift-net fishing. Nevertheless, the steely attrition of the world’s oceans proceeds at an ever-accelerating pace. Given the examples of well-monitored commercial stocks collapsing from over-fishing, the devastation currently being wrought by fishing fleets around the world is a spectacle that makes one wonder afresh at the hubris in styling ourselves Homo sapiens. Homo stultus would have been more accurate taxonomy.


In the long run, of course, our present cavalier treatment of the oceans matters not a jot. However heedless our self-interest, the sea will survive. It will outlive us and remain the source and origin of the planet’s biota aeons from now. In any case, in writing this book I had no interest in producing an environmentalist jeremiad. On the contrary, I wanted to convey something of the affection, awe and often loathing that people have always felt for this mysterious body of water, both our cradle and the earth’s largest geophysical feature. The sea leaks unconsciously into even the most land-lubberly of us from time to time, and manages to leave its tide marks in cultures as in rocks the world over.


The few minor changes I have made to the original text for this new edition are nearly all updatings, and those mainly to the chapter on fishing. I have also added some footnotes to take account of things like new free-diving records or oceanographical data. The single new addition is the inclusion of ‘Sea Burial’, originally published in Granta, which describes a sea voyage I once made in the tropics. Neither precisely reportage nor fiction, it was an attempt to express that strange borderland where the sea’s power to haunt sometimes seems as real a force as a wave’s kinetic energy.
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I am lost





I am lost … These are the words the swimmer addresses in panic to the sunny universe into which he emerges, blowing water, disoriented. Ten minutes ago, perhaps twenty, he had set some fishing lines and slipped over the side of his tiny craft – a wooden insect with two bamboo outriggers – with a cord tying its prow to his ankle. He had been lying face down in the ocean, sun on his back, staring through the first thirty of a thousand metres of water. In the tropics these upper waters are flooded with light. Bright spicules drift past his eyes, crimson and electric blue, the jewelled phytoplankton streaming about the globe performing infinitesimal acts of chemistry which, much multiplied, succour all earthly life. By swimming down a couple of dozen feet he can look up and view other creatures from below: a shoal of garfish (whose bones are bright green) so high up their backs graze the rumpled mirror of air, the occasional flying fish breaking out and vanishing. The swimmer reflects on this mirror, imagining the sky weighing down on the sea and the sea holding up the atmosphere, curious about what exactly can be happening at the interface. If it were possible to magnify the activity, surely a buzzing skin of molecules would be revealed? Water molecules and air molecules so intermixed and saturated with atoms in common it would be undecidable which medium they constituted. At what point did these milling particles become waves? The swimmer loses himself in this quantum pun, in his speculations about boundaries, then suddenly an awareness breaks in that something is missing. There is a steady tug at his ankle, but too light. The long cord trails downwards, still firmly knotted to one foot. It is the boat which has gone.


His first act of panic is to spin in the water while trying to stand up in it: once, twice, three times, quartering a featureless horizon. Nothing. He is anchored by twenty feet of thin abaca hemp to the ocean. His masked face rams back through the surface as if by a miracle of misplacement he might discover the boat floating at ease in a fourth dimension some fathoms below. Nothing. The cord hangs down like the corals called sea whips, slightly kinked, whiskers of fibre standing out clear in this awesome lens right to the bobble of the knot in its end. The word this knot transmits through the water is ‘adrift’.


The swimmer jerks his head up into the air again. Everything is plain. It is not possible, yet the boat has gone. I am lost. Panicked, he pants and spins, boatless, landless, and with the visceral ache of pure fear at what he has abruptly become: all alone and floating in the Pacific Ocean. Reason attempts to be reasonable. How far away could a boat possibly drift on a windless day? Also, eye level is barely six inches above sea level; a boat whose freeboard is little more than three times that could easily be hidden by the least swell. It is no doubt bobbing in and out of visibility even as he happens to scan the wrong horizon. … In any case, something altogether calmer is taking over: a lassitude, a fatalism whose roots reach back not to the beginning of his own life but, like the rope on his ankle, down into the sea itself. The twisted fibres, like ancient strands of DNA, connect him with vanished deeps, to primordial oceans lying in different beds. If he is lost now it is because he was already lost before ever setting foot in a boat, before infancy itself. He has no proper existence at all, being only a tiny hole in the water shaped like the lower two-thirds of a man. There is no way the tons of ocean can be held apart and prevented from filling the mould.


Yet it is not possible to give up, to go within minutes from being fit and happily occupied to renouncing life as if fatally injured. Fear returns in cycles. Looking around the liquid wastes beneath a brilliant sky he is set upon at intervals by the adrenal thought: This cannot be happening to me. … But it is. Then for a little while it is not; and in between assessing his chances of death by drowning, shark attack or exposure, into the swimmer’s mind comes a sharp, vainglorious image of his predicament. Lacking all coordinates, he sees his own head occupying a fixed place. He pictures it sticking out of that expanse of curved blue ocean, a little round ball burnished with sun like the brass knob on top of a school globe. In his moment of loss he becomes the pivotal point about which the entire Earth turns.
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Charts and Naming
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The world according to zetetics: not a globe but a disc of geographical features bounded by a plane of infinite – or at least unknowable – extension and thickness. The hatched outer ring, all of which represents south, marks the insurmountable Great Ice Barrier.
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They are a blank to most people, these bald oceans, much as they appear on a globe. As such they have their own coherence as two-dimensional representations of not-land. ‘The sea’ survives elsewhere in piecemeal images, scattered pictures which never link up. They include beach scenes from summer holidays, an aunt being seasick, storms, sunken treasure, pirates, monsters of the deep. … ‘The sea’ as a reservoir of private imagery and public myth remains on the one hand without limits, on the other banally circumscribed. Yet it haunts us. We are full of its beauty, of that strange power it gives off which echoes through our racial history and fills our language with its metaphors. The salt which is in seawater is in our blood and tears and sweat. The lungs of an infant in utero can be seen rhythmically breathing as it inhales and expels amniotic fluid, even as its oxygen supply comes from the mother’s bloodstream via the umbilicus. Each of us has breathed warm saline for days on end and survived. The lungs themselves derive from fused pharyngeal pouches, and branchial clefts (‘gill slits’) still form temporarily in all chordate embryos, including humans, reminding us that something which became Homo did crawl up a beach many millions of years ago. The satisfaction for certain people of walking back down a beach and into the sea is akin to that of a long-postponed homecoming.


Too late, though. We have lost our place and no longer know how to return. It is never quite enough, the ecstasy of splashing or the torpid floating while a fine slick of tanning oil spreads its iridescent pollution around us. Too much knowledge, too much strangeness slips by. Maybe we should approach the whole thing through science. Marine biology will tell us about the phytoplankton in their gemlike flakes, trigonometry will reveal where we are. The business of orientation on the blank and shifting waters of the open sea, of establishing a fixed point de repère which is not a landmark, is central not merely to navigation but to various sciences coming under the general heading of oceanography. (The very word suggests a difficulty, the writing down of an ocean.) Until a certain moment in history there must have been a conceptual impossibility in the idea of a sea chart without a coastline on it, implying as it logically would the drawing of lines and boundaries – albeit notional ones – on a fluid surface. Being boatless and lost in mid-ocean at noon in the tropics at least makes vivid certain problems which have faced all navigators and cartographers, with the sun directly overhead and the seabed far out of sight a mile below. The panic of a careless swimmer keen to avoid joining his ancestors thus makes a good starting point as he twirls despairingly round and round like a demented compass needle in search of any bearing, any point of reference, any direction other than down.


The swimmer wanted to know many things. Gazing straight down beyond his parsnip-white feet into the purple depths he wanted to know not just what was down there but how it might be mapped. How did one make an accurate chart of the seven-tenths of the Earth’s crust hidden from sight? Since he had always wanted to know such things he wondered why he had never become a marine scientist. This was imponderable so he inverted the question and speculated about what it is that makes a scientist choose his particular field of study. This swimmer, who is almost as obsessed with the idea of the sea as with its actuality, wondered if oceanographers necessarily shared his own obsession, and if so, to what effect. Did they love to go delving into the sea? Was it scientifically useful to be imaginatively caught up in the deeps?




*





Such speculations bring me in due time (early December 1990) to Pier 40 of Honolulu Port and aboard the R/V Farnella, a British-registered research vessel. The Farnella is under charter to the United States Geological Survey, which is using her to map the seabed contained by the US 200-mile Exclusive Economic Zone. It seems curious that this grand national task should be carried out using a system developed in Surrey and mounted aboard a converted Hull trawler. Some years ago the ship’s refrigerators were taken out and her forward hold filled with huge spools of cable for towing instruments. The stern hold is now largely given over to a spacious air-conditioned laboratory humming with bays of computers, sonographs, plotters and assorted electronic gear. When we leave Honolulu we have aboard fourteen crew, thirteen scientists (American and British) and myself, my capacity officially listed as ‘Fly on wall’.


We spend the first two days at sea simply reaching the area of the survey, which is that surrounding Johnston Island. At this moment Johnston Island is a high-risk, high-security area since this is the atoll where the US is destroying its stocks of nerve-gas shells and other chemical weapons from bases in Germany. Several of the scientists had put ashore there briefly on a previous trip. ‘Can’t land if you’ve got a beard,’ said one, ‘or even a couple of days’ growth. Your gas mask mightn’t be airtight.’ ‘Don’t worry,’ said another. ‘We’ll be over a hundred miles away most of the time and with any luck upwind.’


I wander the ship, stare at the ocean rolling past, meet the Captain. ‘He’s temporary,’ a crew member tells me. ‘Wicked sense of humour.’ A dapper man, he had distinguished himself during the last Cod War of 1975 by deliberately ramming an Icelandic trawler. Otherwise, his sense of humour seems not greatly in evidence. Ah, but a previous captain, now, he’d been gross in all sorts of ways. ‘Pig fat, he was. Also, I remember up on the bridge, you’d never know when, sort of absentminded-like he’d take out his teeth to scratch the eczema on his legs, the top plate usually, and you’d see this dust like cornflour come puffing out of his trousers. Then he’d slippem back innagain.’ The sea has always been kind to eccentrics, and indeed the Farnella’s crew give off a feeling of dourly amiable tolerance, even towards scientists and flies on walls.


The main piece of equipment for bathymetry aboard, and the chief tool of the entire USGS programme, is GLORIA: Geological Long Range Inclined Asdic (‘asdic’ being the British equivalent of the American ‘sonar’). Since seawater is four and a half times better than air at conducting sound, some kind of sonar system remains the most effective way of mapping a seabed which may be anything up to 11 kilometres below the surface. The very earliest sonars were simple echo rangers. The sinking of the Titanic in 1912 had made finding some sort of defence against icebergs an urgent matter, but it was actually World War I – and specifically the development of submarine warfare – which encouraged sonar technology and in so doing gave the biggest boost to modern oceanography.* One offshoot of military research was an efficient echo sounder for cable laying.


In 1854 Lieutenant Matthew Fontaine Maury of the US Depot of Charts and Instruments had published a profile of the Atlantic seabed, his Bathymetrical Map of the North Atlantic Basin with Contour Lines Drawn in at 1,000, 2,000, 3,000 and 4,000 Fathoms. This was based on only a couple of hundred deep soundings achieved with a weighted line, and its imposing title suggested a survey rather more thorough than it actually was. Nevertheless, it interested a good many people, among them a rich industrialist, Cyrus W. Field. Field had long dreamed of linking America with Europe by telegraphy. The seabed between Newfoundland and Ireland was, according to Maury’s survey, mostly plateau. Suddenly, the romantic notion of voices emerging from the deep took on real commercial possibility. In 1856 the Atlantic Telegraph Company was founded and two years later it laid the first transatlantic cable. Unfortunately, Maury’s ‘plateau’ turned out to include over 1,000 miles of fracture zone: the spine, in fact, of the Earth’s largest mountain range, the mid-Atlantic Ridge. This runs for 7,000 miles with peaks rising two and a half miles above the seabed. Within three months the cable had broken. Under the continued pressure of the Company’s commercial determination, though, Maury’s team were inspired to develop better sounding devices and bathygraphy. The result was a permanent telegraph link, finally laid in 1866. Yet even the best sounding techniques using plummets and lines had great limitations (see Chapter 6). At least another half-century was to elapse before the novel alternative of sonar was devised.


In 1922 a historic moment in cartography and oceanography occurred when the USS Stewart used a Navy Sonic Depth Finder to draw a continuous profile across the bed of the Atlantic, 68 years after Maury had published his map. But whereas Maury’s had involved large amounts of guesswork, the Stewart’s involved none, aside from certain problems of interpretation. Otherwise the soundings were fast, accurate and simple to take. The principle of sonar is straightforward. A pulse of sound is bounced off the sea floor and received by the vessel which sent it. Having made small allowances for such things as the speed of the vessel, it is a matter of the simplest arithmetic: divide the time elapsed by two and multiply the result by 4,800, which gives the depth in feet, 4,800 feet per second being the mean speed of sound in water. (The layman is astonished only that, with a principle as thoroughly understood and long turned to practical use, it should have taken so long to develop radar, that apparently magical World War II conceptual breakthrough. Since then, with a good deal of technical wizardry but zero intellectual daring, radio pulses and even laser beams have been bounced off the Moon, ranging it to a matter of a few centimetres.)


There are, however, certain difficulties to this kind of bathymetric depth sounding. One can be intuited from the phrase ‘mean speed of sound in water’, since in practice the speed of sound in seawater varies. It travels faster, for instance, if the temperature, pressure or salinity increase. This is to leave aside for the moment all the difficulties in interpreting the returning signals, which may be severely affected by shoals of fish and other powerful sources of scattering. A further drawback is that a series of pulses focused vertically downwards beneath a ship’s keel will give only a series of depths. In order to build up a contour map of how the sea floor actually looks a ship using this method would have to make a laborious succession of very closely spaced passes. Otherwise, only a narrow cross-section of the seabed being traversed is possible.


A way around this difficulty was pioneered at the Institute of Oceanographic Sciences in Surrey. Instead of using vertical echo sounding, they developed a sidescan sonar in which the sound pulses are emitted sideways in two slanting fans, one on either side of the ship and at right angles to its course. The outer edges of these fans brush irregularities on the seabed as far away as 30 kilometres. The returning echoes, since they do not come merely from a single point directly beneath the vessel’s keel, are complex and take skill and experience to interpret. Yet the profile which emerges from the plotters provides by far the clearest imagery yet possible of a continuous swathe of seabed, certainly on a cost-effective scale. GLORIA’s efficiency is striking. In good conditions and with the ship travelling at 8 or more knots it can reveal a strip of seabed 60 kilometres wide. In twenty-four hours this amounts to mapping more than 20,000 km2, or an area the size of Wales.


This cruise in the Farnella is one of a series at the end of a great project on the part of the US to map the 200-mile EEZ around all 19,924 km of its coastline. The EEZ of the continental US has already been mapped, including Alaska and the Aleutian Islands. Now Farnella is working away at the Hawaiian Chain. As the scientists aboard keep telling me, only the GLORIA system could have covered such an area, and even that has taken ten years.


Such things are explained as the ship bounces and judders through seasonal Pacific rollers on her way to the survey area. On and off a tropic sun blazes the sea to a luminous indigo across which flying fish skip and glide. In the intermittent bursts of sunlight there is a stampede of scientists up on to the deck where they grill themselves on towels, redolent of coconut oil. December! Hawaii! Field trips sometimes throw in for free the costly ingredients of other people’s holidays. They are watched by two boobies clumsily slithering on the button atop the radar mast while a small albatross flies elegant, mournful rings around Farnella. On successive days of watching I never once saw it move its wings, only soar and tilt in any direction and at any speed into the headlong breeze while keeping pace with the ship. It looked as though it knew by heart a map of the ocean’s surface, a map no man will ever make.


Time was spent checking the various instruments which were soon to be lowered into the sea and towed behind us. First of all GLORIA itself: a large yellow torpedo lined inside with banks of transponders precisely angled to give the correct fan-shaped pulse. It sits in a hydraulic cradle directly over the ship’s stern. From time to time technicians climb up to tighten a nut and pat it protectively. Even without its cable it is worth nearly half a million pounds. There is spare cable but only one GLORIA aboard. ‘We don’t even like to think about that,’ is the response to the obvious ‘What if?’


Amidships, two little ‘fish’ like fat yellow bombs wait on wooden trestles. These are the 10 kilohertz and 3.5 kilohertz sonars. The first will act more or less like an old-fashioned depth sounder to give the distance to the seabed immediately beneath us. The second will send pulses up to 400 metres into the ocean floor to provide some idea of the underlying geology. It is explained that its readout, taken by itself, would be fairly meaningless since in physics, as elsewhere, one cannot get something for nothing and the deeper penetration gained by using a higher frequency is at the expense of detail and spread. But taken in conjunction with information coming from other instruments this data will be usefully corroborative.


Over the starboard stern will go the air gun. This is a heavy pot of machined steel, something like the body of a pneumatic drill and similar in principle. Connected to a high-pressure air hose it will ‘fire’ itself every ten seconds with a loud detonation and send sound waves capable of penetrating up to 1 kilometre into the ocean floor. This is the oceanographer’s equivalent of seismologists’ ‘thumper trucks’ which used to drive around the deserts of the Middle East, dropping huge blocks of concrete and listening for signs of oil-bearing strata. The air gun is a safer and simpler alternative to throwing overboard dynamite charges at timed intervals. Its echoes are received on a hydrophone ‘streamer’, hundreds of metres of transparent plastic tube filled with bundles of multicoloured sensor wires and light oil. The streamer may be towed well over a kilometre behind the ship and is of all the equipment the most susceptible to damage. (At the end of the cruise when the streamer is wound aboard there is a section leaking oil with a broken shark’s tooth embedded in the gash.)


Over the port stern will go a magnetometer to measure magnetic variability in the Earth’s crust, and down in the lab is a gravimeter to record differences in its gravitational field. This machine looks, and is, expensive. It is suspended in a cradle mounted in computer-controlled gimbals, dipping and tilting so it appears to be the one thing in the lab which is constantly in motion, whereas it is really the only thing aboard remaining utterly still while the ship gyrates about it. At supper the conversation turns to where might be the best place on Earth for setting high-jump records, a particular spot with significantly weaker gravity. All the best ones seem to be covered by a couple of miles of water. In response to a remark of mine which betrays real ignorance about gravity, Roger says kindly:


‘I suppose one always imagines the surface of the oceans as basically flat. Ignoring waves and local storms, of course – they’re just “noise”. But apart from its being curved to fit the surface of the globe, one thinks of the sea as having to be flat because at school we’re told water always finds its own level so as to be perfectly horizontal. On a small scale that’s pretty much true, though when I was about ten I remember being surprised when someone pointed out that all rivers are tilted, and if you row upstream you’re also rowing uphill as well as against the current. Anyway, since gravity varies from place to place it acts variably on the sea, too. When you start using instruments like the ones aboard this ship you really appreciate how the ocean surface actually dips and bulges all over the place. It shows up best from space.’


He explains that by having enough satellites in orbit making passes over the same area, day after day for months on end, it was possible to build up a mean reading for the height of the sea’s surface at that spot. It took a long time because there was a good deal of ‘noise’ to be discounted: wind heaping, sudden areas of low atmospheric pressure which could suck the sea upwards as if beneath a diaphragm, even very low-frequency waves with swells so long they might take half a day to pass. But if the satellites went on measuring the same spot for long enough such fluctuations would even out and a geodetic point be established: a mean distance to the sea’s surface as measured from the centre of the Earth. By building up enough geodetic points it soon became clear that the oceans were anything but flat.


‘What’s more, if you match this up with the underlying features on the seabed, you’ll find that the surface of the sea broadly mimics the topography underneath. And the reason for that is fluctuations in gravity, which depends on the density of the crustal material.’


It is a pretty notion, that the sea follows the Earth’s crust like a quilt laid over a lumpy mattress. It is also odd to think that to some extent the depths of the oceans can be read from space. Over a plate of steak and kidney pie (the galley makes no concessions to the tropics) I presume this means that sometimes a ship has to go uphill and downhill.


‘Certainly. But the “hills” are so slight you’d never know. We’re talking a few tens of centimetres here, spread out over kilometres. Sure, a ship often has to go uphill, though it won’t be using any more energy. All points on the hillock’s surface have the same gravitational potential, obviously.’


This is not obvious to me, and nor is it any more so after Roger has explained it several times in different ways. I tell myself that physics is humiliating not when it defeats the intellect but when it confounds the imagination. This makes me feel better. Giving up on me, he reverts to a sort of ‘Ripley’s Believe It or Not’ mode suitable for lay company. Roger is himself a geologist and in describing the planet gives the impression of talking about a beach ball under-inflated with water: labile, plastic, sagging and crinkling and bulging. It is not only the oceans which respond tidally to the Sun and the Moon; the Earth’s surface does as well, rising and falling twice a day. When the Moon is directly overhead it is pulled up by half a metre.* What is more, this elastic crust seems to have a frequency of its own at which it resonates. A Russian geologist, S. L. Soloviev of the Moscow Institute of Oceanology, recently made seismograms of micro-earthquakes under the Tyrrhenian Sea. Using bottom seismographs (developed from nuclear explosion detectors originally designed to enforce the Test Ban Treaty), Soloviev began picking up a distinct, ultra-low frequency oscillation which he thought was most likely the fundamental frequency of the Earth’s crust itself.


That night I go to bed with my head full of marvels. In the course of the evening I had also learned that the sea levels at either end of the Panama Canal were different by nearly half a metre, and the same went for the sea on either side of the Florida Peninsula. This was caused by things such as the heaping effect of wind and the Coriolis force. But I am most captivated by the idea of the Earth’s crust vibrating at an ascertainable frequency since it would theoretically be possible to calculate the precise note. True, it would probably not be a pure tone because there would be all sorts of harmonic interference from irregularities such as mountain ranges. Yet it ought to be possible to determine the fundamental note of the planet, the music of our spheroid.


I also wonder at the notion of the sea’s surface modelling the plains and mountains, chasms and basins beneath the keel. It is not hard to believe this at the moment since we are all being thrown about our bunks by the Farnella’s plungings as if she were ploughing across rough country. We have reached the foothills of the Necker Ridge. More than 2 miles below us a mountain chain thrusts steeply upwards. I bang about in my wooden trough and tell myself this is just ‘noise’.


Next morning the sea is quieter. The ship heaves to and a certain tension comes over the scientists as one by one the precious instruments are carefully deployed. Launchings and retrievals are the moments when damage is most likely and although there are several workshops aboard for mechanical and electronic repairs our sailing patterns are planned to the nearest nautical mile for the next several days. Worries revolve around personal responsibility for the correct functioning of machines. The spectre of disgrace and delay flits about the ship until everything is safely in the water and the test readings are monitored. In the end these anxieties are probably rooted less in codes of professionalism than in the huge expense of modern oceanography. Great sums of money are being lowered delicately into the ocean. Any delays would be tantamount to damage, chunks of money becoming dislodged and drifting down to the seabed where they would dissolve and be lost for ever. Even the crew seems less laconic while all this is going on. When we are under way again there is a feeling that the Farnella is more in the hands of scientists than seamen and the crew can now be found in odd corners reading copies of the Hull Daily Mail which were flown out in bundles to the shipping agent in Honolulu. Shipboard life settles into routine. It is still curious to be in the Pacific in a British ex-trawler with a television in the lounge showing video-cassettes of highlights from last season’s Hull Kingston Rovers matches. Not to mention the cuisine. At the same time we are, as an IOS zealot proudly says, ‘at the leading edge of geophysical seabed surveying’.




*





The issue of who is really in command of the ship is interesting, as is the whole idea of a joint survey paid for by the US Government using a significant proportion of British equipment and scientists. In a legal sense the Captain has full and final responsibility for the ship. Yet it soon becomes plain that his actions are largely determined by the exigencies of the survey, which is costing the American taxpayer such a pretty penny. It is the USGS which has chartered the vessel and hired GLORIA and so calls the tune. On the other hand the scientist formally in charge of this particular cruise is a Briton, one of GLORIA’s original developers at IOS. At the same time one of the young American women aboard is responsible to her government for completing this leg of the survey. … All this interweaving of authority is glossed for me as ‘A joint effort. Absolute cooperation and consultation. Democracy in action like you wouldn’t believe.’ This is emphatically not science for the sake of science, a matter of drifting about the Pacific like the old Challenger in the 1870s, sounding here and dredging there at whim. This is time-and-motion science, with a given area of blank map to be filled in a given time. And the whole issue, for very cogent reasons of physics, hinges around the matter of navigation.


As is all too clear to anybody swimming in circles looking for a lost boat in the middle of the ocean, one has no position in water. When mapping the seabed from a moving ship, therefore, accurate navigation is of crucial importance. Without the ship’s position being known from one second to the next the most beautiful chart of peaks, ravines and plateaus would be useless. The only thing known would be that they were down there somewhere. Establishing the ship’s course along lines as straight as possible (always allowing for the Earth’s curvature) requires much work, not least because the swathes GLORIA maps must lie next to each other without gaps or wasteful overlapping. On the chart table in the lab is the dot of Johnston Island, a pencil circle whose diameter represents 400 nautical miles inscribed about it. High up in its top left-hand quarter a chord shows the first leg we have just started. Next to it is written the estimated time at which we should come about for the return pass, each leg getting longer as we eat downwards into the circle. If all goes well, by the end of a fortnight we should have hatched off about a quarter of the total area.


While the lab computers flicker with the instruments’ returning signals, various repeater gauges give the ship’s speed through the water, its speed over the ground, the wind speed and any consequent degree of yaw. If to remain on a straight course against a quartering wind and current the Farnella needs to sail crabwise, GLORIA’s angle will also be fractionally oblique to its correct path. The result is that its signals will no longer be exactly at right angles to this course and the map will be distorted. Information on all these factors is fed into the computers, which correct for them. In order to determine the ship’s position at any moment the Farnella uses GPS or Global Positioning System. This depends on satellites and eventually, provided there are still spare slots in an already overcrowded geostationary orbit, the system will cover the Earth and in theory allow a person anywhere on the planet’s surface to determine his position to within a few metres. This would not be of the slightest use to a lost swimmer looking for his boat.


Bored with the sight of bright red digital figures flickering their decimal points on display panels, I wander off in search of sound. Down in the forward hold, above the banging of the ship’s forefoot into wave troughs, the chaffinch-like chinking of the 10 kilohertz ‘fish’ can be heard through the steel hull. Up on the stern deck there is a sharp cracking sound every ten seconds, the higher frequencies of the air gun’s detonations being transmitted back up the compressed air hose. In the water astern white puddles dimple and churn to mark the boilings of released air. They follow the ship with the measured pace of footsteps.


Very occasionally from a chance position down in the hull, at some freak acoustical window, it is possible to hear GLORIA’s peculiar yodel. The instrument emits a correlation signal; instead of a single bleep its pulses take the shape of a whistle which swoops up and down. This is so the echo will be unmistakable, the electronic ears listening for its return being tuned to exclude all other signals. Even so, knowing how to read the GLORIA trace as it emerges from the plotter is a matter of much experience. Since parts of the signal are making a round journey of 60 kilometres or so, while others may travel only 5 (that edge of the fan nearest the ship) the returning echoes become mixed up with the fresh outgoing pulses, even with still fainter returns from previous signals. There may also be leakage and scattering, with stray echoes reflected back down from the water’s surface.


How different the Farnella is from the old Challenger! The real distinction between this kind of oceanography and all that went before is not merely that the technology has changed, and with it the techniques for analysing data. It is that the scientists themselves are using different senses. Nobody is actually listening to these signals returning from unexplored regions laden with information. The lab is filled, not with the hollow pinging familiar from submarine war film soundtracks, but with the click and whir of plotters and jocular bouts of repartee. No one now wears headphones and a rapt, faraway look, attentive in ambient hush. For all that modern oceanography relies so much on acoustic techniques, it is machines which do the listening. When I flip a switch on a panel which feeds through a tiny speaker the actual noise of the signals, the American technician Bob sets his face into that expression which in TV shorthand stands for displeasure. ‘That sound gives me a headache,’ he says. ‘It’s so goddamn monotonous.’ I refrain from babbling about hidden subtleties, since they are still there; it is just that they are on an inked printout.


Allowing electronic devices to replace our senses while reducing so much information to visual imagery must have its consequences. Generally speaking, under-used faculties tend to atrophy. It has long since become a cliché in the pages of The Lancet and the BMJ to wonder whether the old-fashioned, pre-war family GP with his training in how to watch, to listen, to smell, touch and even taste may have understood more about his patients’ health than does his modern counterpart with his reliance on laboratory techniques and diagnostic machinery. Perhaps in dealing with the natural world at an electronic remove scientists in certain disciplines may also risk missing as much as they learn. How many naturalists nowadays have the artist’s eye, like the great nineteenth-century scientists who so lovingly sketched their specimens in the field? It is not only sensibility but memory itself which atrophies, since the need for attentive observation is less. The camera takes the place of the eye, the recorder of the ear, the computer of the memory. A laconic finger on a keyboard summons up data, an image. Less need, less time now for Edward Lear’s scrupulous parrots or Audubon’s American birds, for the hundreds of sketches made aboard the Challenger or for anatomical drawings as fine as Jan van Rymsdyk’s of the human uterus. Nor is there much call for writing that describes specimens as Philip Gosse described Cleodora, a tiny snail known as the sea butterfly, which floats in tropical oceans. ‘A creature of extreme delicacy and beauty … The hinder part is globular and pellucid, and in the dark vividly luminous, presenting a singularly striking appearance as it shines through its perfectly transparent lantern.’*


Roger agrees that until well after World War II sonar operators and scientists had spent much of their time with headphones on, listening to the seabed and to anything else whose noises fell within humanly audible wavelengths. They gave their own nicknames to certain familiar sounds, especially those which resisted all identification. One of these became known as the ‘North Atlantic Boing’.


‘Now and again something uncanny happens which makes you wonder about what’s down there. We’ve sometimes picked up signals which aren’t GLORIA’s own echoes but imitations. The electronic analysis is quite clear. They’re definitely some kind of deliberate response. But what could possibly imitate a sound as complicated as a correlation signal? There are really only two possibilities: either a submarine or whatever creature produced the “North Atlantic Boing” while flirting with sonar operators. Sometimes even our other sonars – the “fish”, for example – provoke an almost angry response. We’ve had the single bleep of the 10 kilohertz being answered by a double bleep, or a triple, even a quadruple, as if something’s deliberately mocking it.


‘You’ve got to remember that sound travels well in water and we’re making a godawful noise down there. We’re sending out four different signals powerful enough to bounce off the seabed 30 kilometres away, two of them capable of penetrating hundreds of metres into it. That’s a huge amount of sonic energy and we must be absolutely deafening, maybe even lethal, to some animal species. Certainly a whale would find us audible for hundreds of miles, perhaps a thousand.


‘So who or what is the author of the “North Atlantic Boing”? What creature are we enraging or provoking to mimic us? I presume cetaceans. We haven’t the first clue what goes on in a whale’s mind. We don’t even know what’s in a parrot’s mind.’*


At this point a very sober, older scientist breaks gently in to refute Roger’s account of the ‘Boing’. He has the air of someone who has long ago signed the Official Secrets Act and has never regretted it. It makes his explanation oddly dark, vague with the pregnant ellipsis of someone in the know who cannot tell all he knows. It comes as a reminder that the military has its own interests in oceanography and a good deal of knowledge and technology overlap. There was never  any such thing, he says, as the ‘North Atlantic Boing’. The fact is, it was only ever audible on one particular occasion off one particular part of the east coast of the United States. Significantly close, in fact, to one of the major naval bases. What is more, GLORIA uses what used to be a naval signal on the same carrier frequency. Quite possibly it was a submarine communicating with an underwater beacon.


As for Roger’s cetacean theory, there are a good few holes in that, too. All cetaceans are far-ranging and one would expect this ‘Boing’ to have cropped up in widely separated areas. Second, GLORIA’s 6.5 kilohertz is in the 5 to 10 kilometre range, and why would any cetacean be interested in anything at that distance? As for the allegedly angry responses to the ‘fish’, Roger will – he is certain – recall a good deal of active porpoise noise in the Bering Sea, especially at 10 kilohertz. There was indeed enough energy to break through the correlator return, but it was continuous ‘active’ noise, not a genuine return signal, and it was also associated with biological activity in the water column. It could well have been caused by numbers of animals all fleeing the GLORIA sound at the same moment. Nor should we forget that porpoises can produce all sorts of noise and interference merely by breaking the surface of the water as they swim. Air bubbles are one of the richest sources of noise – look at the swim bladders of hatchet fish – and sudden frothing and foaming plays havoc with signals and can produce the oddest effects. …


This is not dissension, of course. The man merely drifts amiably away, leaving behind a feeling of official cold water having been poured, as well as a suspicion that perhaps not everything has been neatly explained after all.


The next day it is discovered that existing charts of this area, which like most maps (other than those of pirate treasure) look completely authoritative, are quite wrong. Whole features are either absent or misplaced. We examine the printouts. Entire mountains flicker in and out of existence somewhere down there in the cold darkness. The bathymetry is all haywire. GLORIA knows best. There remains the experience of being present when a portion of the Earth’s surface is discovered. This is a rare sensation for the layman in the late twentieth century, and the diminishing opportunities for experiencing it must belong almost exclusively to potholers and cavers, apart from oceanographers themselves. At this moment, except for the handful of people present in the Farnella’s laboratory, I know more of the range of hills we are traversing than anyone else in the world, be they professors, explorers, Nobel laureates, fellows of distinguished societies or captains of industry. In fact, I know more of this piece of America than the President himself, and I am not even a US citizen.


This schoolboy superiority is too brief and dubious to be at all satisfying. Moreover, it is imbued with a certain sadness. One more thing has fallen under Homo’s rapacious gaze, and as always the knowledge is not neutral. By its very nature this project makes one constantly aware of the question of ownership. Effectively, anything we find down there belongs to the United States which, by annexing its tranche of the seabed, is actually adding a prodigious 2.9 billion acres to the 2.3 billion acres of dry land it already commands: rather more than the same again. Quite apart from any military consequences, the economic aspects are plain. This makes the fixing of all EEZ boundaries a matter of great importance, both scientifically and bureaucratically. As soon as one starts to consider it in any detail, obvious difficulties present themselves. On this cruise we are supposed to be mapping the EEZ around Johnston Atoll. Are the 200 nautical miles to be measured from the island’s coastline or from its centre? There again, if they are measured from the coastline does the boundary have to describe a neat circle or should it faithfully follow every little promontory and indentation so that on a chart Johnston Island will eventually appear as a small blob in the middle of a dotted outline of its own hugely magnified ghost?


According to Roger everything depends on the size of the island. International law stipulates how big an island has to be before the EEZ may follow its coastline. There again, a mass of guidelines define a coastline and how to treat it. If the mouth of a bay is less than a certain width it must be considered as if a straight line ran across it. Such niceties are far from being purely academic. According to Colonel Gaddafi the Gulf of Sirte is entirely within Libya’s territorial waters whereas the US Navy, which is constantly on patrol there, claims the Gulf is international.


‘It usen’t to be like this,’ Roger says. ‘When I first started in oceanography – and this is only about ten or fifteen years ago – you could still go where you liked to do your scientific cruises, just as they did in the last century. Nobody ever objected if a British survey vessel chose to do some sounding or coring 40 miles offshore. Nowadays if we want to do fieldwork inside somebody’s EEZ we have to apply to the Foreign Office, can you believe, to get permission on our behalf and like as not we’ll have to agree to take appropriate foreign observers on board. It’s a ridiculous hoo-ha.


‘It’s all about wealth, of course. Round here there are some huge fields of nodules that are potentially rich pickings. It’s up to us to locate them precisely. But here, for example,’ he points to a chart taped to the bulkhead, ‘south-east of where we are now, that’s the Clarion-Clipperton Fracture Zone, famously rich in nodules. As you can see, it’s in the middle of the Pacific. It doesn’t fall into anybody’s EEZ. Yet in the early eighties President Reagan declared it to be an area in which the US would regulate all mineral mining licences. Incredible, when you stop to think about it. It’s not even US territory. Reagan’s argument was that there was a sort of power vacuum there and that someone had to supervise things otherwise there’d be all kinds of skulduggery. Pure altruism, you aren’t thinking. So the whole thing has now been pretty much carved up by about four consortiums. No skulduggery there, naturally. Now, the question we’re asking is, supposing somebody starts mining manganese nodules in an area like that and you come along wanting to do your bit of oceanography? Neither they nor you have an obvious legal claim. It’s international waters. But I somehow can’t see a deep sea mining outfit sitting idly by while a fully equipped research vessel heaves-to a mile away to do some close investigating of the field.’


One afternoon I spend time in the dark room where Roger is making prints of the laser printer films of GLORIA scans. It is drudgery but needs constant vigilance. The contrast between the high technology outside in the lab and the low in the dark room is marked indeed. The ancient printer is suspended on a wooden tray by four cords from the ceiling. The scale of the prints changes fractionally all the time and focusing is critical. The reason is the fundamental cartographer’s problem of how to represent a curved surface on a flat one. On the variant of the Mercator’s projection the Survey is using the latitude lines grow further apart the further north one goes. At the levels of accuracy required, the Farnella’s slightest northward drift can make a difference.


‘It’s not for fun, all this,’ reminds Roger’s voice in the darkness. ‘It’s about potential megabucks. We’re likely to find nodules hereabouts. If so, somebody else will come along on a sampling trip to see what the quality’s like and they’ll want to be able to arrive at the precise point and drop a sonar buoy. And they’ll be doing it from our GLORIA scans. I know it’s a bore, fiddling about with the focus and scale and stuff, but I do quite like that it’s a tangible effect of ordinary physics. … Hey, you know the Forth Bridge? Well, its two towers are absolutely plumb vertical, but their tops are a centimetre further apart than their bases. Curvature of the Earth. I love that, don’t you?’


The enthusiasm of his voice in this stuffy cubicle full of the reek of developer and fixer is contagious and banishes the monotony of the task. He is apologetic in case his recently completed doctoral thesis sounds dull. ‘Actually, it’s on acoustics and sedimentation. … Basically, why is it that GLORIA’s signal comes back at all, rather than simply scattering away all over the seabed?’ While still young, Roger is a veteran of field trips all over the world, from Tahiti to Alaska. One of the surprises of modern oceanography has been the discovery of undersea fans and river systems which, as mapped by GLORIA, bear a great resemblance to aerial and satellite images of river deltas and similar land features. This, too, has a commercial aspect. ‘Take gold. A glacier shield like the one north of Alaska liberates gold from the Earth’s crust as it grinds away. This, in the sediment, eventually flows into an undersea river system. Over millions of years that’s a lot of gold. But at the same time the crustal movement shifts these ancient deposits about while the actual sources don’t necessarily change position. So an old auriferous sediment may today lie deep beneath a shallow modern fan system containing practically no gold at all.


‘Now, if you’ve been looking at GLORIA and seismic scans for years, and happen also to have a geological nose, you can make some pretty shrewd guesses as to where there might be an awful lot of gold. Certainly where it’d be worth sinking a borehole.’


‘Roger the Klondiker. You’re an adventurer at heart.’


‘I’m sure as hell not staying in academic geology all my life. I want lots more fieldwork, the more the better. I’m thinking of joining this sailing clipper to investigate a fjord system in South America. Lovely stuff: a proper sailing ship. I want to see things.’


He has already seen things, including Mount Paramount in Alaska – minus the halo of stars – which any moviegoer would recognise. I remark that this is not the first time he has sounded bored with his present niche in geophysics.


‘Well, of course, for plenty of geologists, including some aboard this ship, I may say, it’s just a job. They could be doing anything, really. They mostly do it perfectly adequately but with no particular enthusiasm, so they bring no particular imagination to bear.’


Nobody ever seems to go up on deck just to look at the sea. They go up to inspect gear or sunbathe obsessively with a dog-eared best-seller from the ship’s library, but on the whole are not to be found staring into the scud and dazzle and maybe wondering about the strangeness of being in a floating speck suspended miles above mountains, like the silver dot of an airliner over the Alps. Nor, with a few exceptions, do they seem aware of sailing across a wasteland which, even five years ago, would have teemed with dolphin and porpoise and now stretches to the horizon unbroken by anything other than the occasional flying fish. To see the world’s greatest ocean suddenly empty within a few years is to be filled with a foreboding which cannot be dispelled. Something is happening below us which geophysical oceanography, its electronic gaze fixed firmly on the lumps and hollows of the seabed, is missing. Yet it needs only to come up on deck and look at the empty waves, the nearly birdless sky.


If the scientists aboard Farnella split, unsurprisingly, into those with imagination and those with less, odder fractures become apparent. On a tour of the ship on the first day Roger had showed me the bow thruster room. This led down to a horrible cubbyhole containing cramped catwalks above bilges and the hydraulic columns of an electric motor and auxiliary propeller which could be lowered through the hull for fine manoeuvring when core samples were being drilled from the seabed. It was into this cubbyhole that, last 4 July, a British oceanographer had lured some American colleagues and closed the hatch on them, lowering gruel through a hole and placing a sizzling steak on a grid just beyond reach. After two hours he alerted a hapless seaman to odd noises coming from the bow thruster room and made himself scarce as the released scientists roared through the ship. The incident of the bow thruster room had entered the unofficial annals of oceanography even as, at the other end of Farnella, GLORIA was patiently mapping an unknown section of the planet’s surface. Pranks and discovery.


‘They take themselves so seriously, the Yanks,’ Roger observes in what he thinks of as the confidentiality of the dark room. This Independence Day caper was recounted as a lark, not as savage. Still less was it an act which had quite precisely emphasised dependence. Aboard this ship the British are in numerical superiority and sure of themselves. The knockabout humour is such that a female scientist is required to become one of the lads, to the extent that when a woman geologist refers to her fiancé in San Diego I am momentarily as surprised as I would be if the bos’n himself had alluded to a boyfriend in Dutch Harbor: surprised not by the fact, but by the evidence of any adult life elsewhere. One evening a dozen of us are watching a ho-hum video film about a hard-boiled American cop who goes to Japan to track down the Yakuza gang member who offed his buddy. This provokes one of the British scientists into giving a commentary in ‘Japanese’ (high-pitched exclamations, aspirated ‘h’ sounds, ‘Carry On Samurai’ syntax and all). The strange thing is that Elly, a Japanese-American geologist, is sitting three feet away. She elects gracefully to ignore the whole thing. From time to time throughout the trip this most amiable man’s hysterical Nipponese, presumably quite unconscious, can be heard now in the lab, now in the dining room (Brussels sprouts apparently being reminiscent enough of bean sprouts to set him off). Elly betrays no sign of offence except now and then shooting him a weary glance. Maybe oceanographers prefer their bonhomie ruthless. This is not the first occasion that she and several others, including this fellow, have sailed together; conceivably she has built up the necessary tolerance.


Elsewhere on Farnella are reminders that intellectual lives are being lived and thoughts thought. I am tackled at breakfast by Stuart, an electronics technician from Burbank who, over scrambled eggs, wants my opinion on Sacheverell Sitwell, Proust and Herman Wouk. He is also a musician. ‘Dinu Lipatti. God, nobody will ever play the B flat Partita like Lipatti. Not ever. And what about Earl Wild? Fantastic technique. Do you know his recording of Liszt’s Don Juan fantasy? Isn’t it great? And there’s an incredible track on the same disc, another Liszt fantasy. It’s on a Meyerbeer opera. … No, it’s gone. I get really mad when I can’t remember … Robert le Diable, that’s it.’ Stuart is in his mid-fifties, looks twenty years younger. He has a wife and houses in California. He is no stranger to life at sea, having spent several years in the US Navy. ‘But I’ve got to get out of this business. I always fall foul of hierarchies. I never can get the politics right. I can’t work out why people so much my junior always seem to wind up calling the shots. Maybe I’ll start a business repairing all those videos people just junk because there’s nobody to fix them. Easy money. The rest of the time I can read and play music.’


Strange shipboard rituals, too. The sea has always presented itself as a collection of symptoms while denying itself the status of a disease. Every evening before supper (‘tea’, between 5 and 6 pm) the ‘Oily-Boily Bar’ is convened. The name refers to oily boilersuits and means that anyone is free to come and drink in the democratic surroundings of an engineer’s cabin. That is, a scientific engineer, not a crew member. (‘Them and Us?’ repeats one of the cooks thoughtfully. It seems to strike him as a pithy, even novel, concept. ‘Yes. Them and Us. I reckon you could say that.’) The demarcation is not at all snobbish. Many of both crew and scientists are veteran shipmates of several cruises and greet each other amicably when they meet in passage and companionway. I simply record that I never saw a crewman at an Oily-Boily Bar session.


Another semi-ritual is ‘Hump Day’, the cruise’s halfway point ‘from where it’s all downhill,’ as somebody says. I had always associated the expression with old hands of the Far North – whalers, Yukon trappers, Arctic explorers – as meaning the moment when the endless winter reaches its shortest day and the light at last begins to lengthen. Hints of desperation, too, in ‘Gangplank Trials’, when in the last week of a long cruise the gangway is reportedly laid out flat on deck while scientists in full shore gear run along it carrying suitcases. ‘It’s a rehearsal, isn’t it? Helps the spirits. Tells you it’s not long now.’ The echo is of the ‘Channel Fever’ which returning British sailors used to contract on first glimpsing the south coast, knowing they were still a couple of days or more out of Liverpool or Glasgow.


Belatedly it becomes clear. Probably none of the younger scientists on Farnella has been to a boarding school, in the military, or even to prison, and they lack a way of measuring time internally. They are mainly family people, not seafarers at all. Their business happens to be oceanography rather than metallurgy. Somewhere in Surrey and San Diego are office doors with their names on them, lockers and lab smocks belonging to them, named spaces for their cars outside, a house within easy commuting distance. They are not gypsies or nomads.




 


*





The days pass, the ship goes back and forth along its lines, the shaded portion of the circle grows. No disasters, only the single hitch of the weather. The wind is stiff, the waves high, as if we were perpetually on the edge of a storm system 500 miles away. The seas hit us at an angle, nudging the bows off course. There are worries about possible damage to GLORIA’s cable which thrums like a steel bar over the stern, slackening in troughs and then tautening with a snap. The scientists confer with the Captain and agree to knock a knot off the speed. This means computer work so the scans are not distorted. A new seamount is discovered whose foothills were first spotted on the previous leg while travelling in the opposite direction.


‘I don’t know what the hell that is,’ says Mike, pointing at a gravelly looking portion of a gravelly looking picture. Doctors poring over an X-ray.


‘I reckon it’s a nodule field,’ says Roger. ‘I’ve seen something just like it elsewhere. Those are really sheer cliffs,’ (rock faces of 3,000 feet which the world’s mountaineering community would race to get their pitons into were they on dry land) ‘and there’s less sedimentation here so we’re in the lee of the local current system. That means this stuff – a chewed ballpoint taps the picture – is boulders. Detritus that’s fallen over the edge or sheared from the face. Doesn’t look like any new activity here, so these’ll be nodules, half buried by the debris and extending out to – wow, it may be off this leg too so it’s a big field. Anyway, bet you anything that’s what it is. I feel it in my bones.’


‘And can Roger’s famous bones be wrong?’ murmurs Mike.


The tone of these conversations, the friendly offhand speculativeness, betrays like nothing else the distance travelled over the past 100 years by the Earth sciences, and particularly geology. The casual references to old and recent rock formations are maybe not novel, but the confidence belongs to an era which has an unassailable timescale fixed in its collective scientific head. The seabed we are mapping is not immeasurably ancient. The area we are in, not far from the Hawaiian Chain, is volcanically active and the seabed comparatively mobile. Johnston Atoll, for instance, is a ruin of its former self, far smaller and sinking steadily. (Its reefs show it is sinking just slowly enough for coral polyps to keep pace.) Even on dry land the most monolithic features often turn out to be quite recent affairs. Not far below the summit of Mount Everest are chunks of oceanic crust with fossil sea shells embedded in them, indicating that the entire Himalayas were a stretch of seabed until India banged into Asia and the impact pushed the rocks 5 miles straight up into the air. That was a mere 40 million years ago, in geological terms practically the other day.


Aboard Farnella there is easy talk of subduction zones; any disputes arise over quite specific technical theories associated with them. Subduction zones (where the edge of one tectonic plate dives down beneath the edge of its neighbour) were not suspected until plate tectonic theory proposed them, and tectonic theory itself was a direct descendant of the theory of continental drift which the German, Alfred Wegener, had brilliantly proposed in 1915. Poor Wegener! In 1928 a panel of fourteen geologists was convened to vote on his theory and only five were fully in support. Two years later he vanished in a blizzard in the middle of Greenland and his theory suffered a similar fate until the 1950s. I myself can remember a geography lesson in early 1955 when the teacher, in response to a question from a boy who must either have been very studious or else a troublemaker, suddenly shouted: ‘Continental drift is bunk! It is loathsome bunk!’*


And so, as the geologists speculate and tap their bitten ballpoints on computer printouts, I have to remind myself that not so long ago their conversation would have been pure heresy and have evoked tirades of condemnation, not only from other scientists but also from fully robed bishops. A bare hundred years before I was born William Buckland (who was both a geologist and the Dean of Westminster) wrote his Bridgewater Treatise in which he categorically affirmed that Noah’s Flood accounted for sedimentary rocks and fossils. To watch the endless scrolls of paper emerge jerkily from printers and plotters is to feel that this is not so much mapping a new world as burying an old, which in turn makes one wonder what fresh heresies the future holds.


Meanwhile, the question of whether or not we have discovered a hitherto uncharted field of manganese nodules looks like having to remain undecided until a later cruise. The weather is now bad enough to make us abandon our course and begin a new set of legs on a different tack.


‘Not so nice for us, though. It’ll mean rolling instead of pitching. But kinder to the equipment.’


‘What does the forecast say?’


‘We are the weather forecast, that’s the trouble. The Farnella’s an official weather reporting ship when she’s on station, so the forecasts out here are simply based on our own data from yesterday.’


I like the idea that we are helping invent the world’s weather but can see it is unhelpful having no higher authority on which to rely. Still, the measured tones of a radio weatherman repeating one’s own reports might well endow them with an official quality which would suddenly make them credible as predictions. Up on deck it is exhilarating as the ship buffets into the wind, shouldering clouds of water back over her superstructure. Another day denied the sunbathers, their towels unspread, their copies (courtesy of the Marine Society) of Tom Clancy, Len Deighton, Clive Cussler, Cruz Smith, unopened. The library contains dozens of these more or less identical Cold War what-ifs: unmemorabilia which after the past few years have suddenly come to seem like fossils, requiring of their readers a streak of the antiquarian, even of the geologist. By contrast, nothing could be more present than this ocean leaping past and over. It raises its crests to the horizon, empty and brisk, at once a locus of sublime vacancy and massive energy. When the tropic sun blazes through cracks in the scudding clouds a brilliant ultramarine floods back into the water. Simultaneously, its tusks of foam gleam white while peaks and crevasses wring colours from the constant motion. At these hot, radiant moments the sea is transformed into prodigious and arcane machinery, liquid clockwork glinting with moving parts. In the intermittent bursts of light it looks like what it is: the planet’s gearbox mediating and transmitting the motive power of the sun.


In early afternoon the noise of lighter engines detaches itself from the background roar of the ship’s funnel. An unmarked grey P3 Orion flies past very low off the starboard bow, its two inboard propellers feathered. Ahead, it makes a wide sweep, banking so its wings flash against the storm clouds like a fulmar’s, then returns for another pass. Coming from in front, its crew will easily be able to read the great blue logo painted below Farnella’s bridge: a circle containing an anchor and the legend ‘US Geological Survey’. This identification will be superfluous since the aircraft is one of the US Navy’s long-range anti-submarine patrols and will automatically have dropped sonar buoys to learn what we are up to. They will already have heard our cacophony of pulses and identified GLORIA’s correlation signal. A hand is raised behind a cockpit window as the plane drones by. It climbs away to the west trailing dark exhaust and is soon lost in the cloudbase. The ocean feels momentarily emptier for its departure.


There is a real oddness in all this watching and listening. Held firmly in the US Navy’s electronic gaze as we are, the Farnella is herself sizzling with codes which enable us to listen to the seabed and define it, while undoubtedly provoking the attention and maybe even aggression of untold creatures below. Nobody is listening out for them at the end of this bizarre acoustic chain, however, and they will only be heard if the wavelengths of their signals happen to coincide or interfere with those of the scientists’ finely tuned sensors. Certainly, no human ears are on the alert for them. In the meantime we are also listening to ourselves via our own weather reports. The ocean which surrounds and supports us manages not to impinge on our senses except to induce queasiness in one or two people.


‘I’ll never go on another geophysical cruise, I swear it,’ Pattiann says next morning. ‘They’re so boring. A sampling cruise is much more interesting. The dredge brings up lovely great chunks of stuff. At least it’s something to paw over and get your hands mucky on. All these computers – that’s not my idea of geology.’


She assumes I am as bored as she, but I deny this.


‘Still, next time I’d go on one of our sampling trips,’ she recommends. ‘Or a JOIDES drilling and coring cruise where you get to see real stuff from below the bottom. Bits of the living planet, you know. This electronic surveying’s too hands-off for people like us.’


Pattiann, who must be somewhere in her forties and hence among the older of the scientists aboard, may be making a rhetorical gesture implying a companionable solidarity, or else the more radical point that scientists’ differing views of the technology at their disposal might have much to do with their age. Pattiann’s lineage is from the nineteenth-century oceanographers who were excited by touching and smelling and tasting whatever they studied. In fact, a certain scepticism about modern high technology, not least its prohibitive cost, is detectable in all but the youngest scientists at one time or another. Obviously there is no cheap way to map a seabed accurately from a distance of 5 kilometres; yet an elusive feeling of there being a discrepancy somewhere lies on the printouts like a glaze. It is as though discovering what there is beneath the sea, learning about places on Earth which no one has ever seen, ought to be momentous, even personal. Yet it is largely automatic, done even as we sleep. Machines make the signals, listen for their return, gather navigational data, juggle it around in digitised fashion, convert the digits to a visual analogue and produce an image for a geologist to tap his teeth over. All well and good; but to requote Roger’s maxim: in science, as elsewhere, you can’t get something for nothing. At some point there is always a debt, a deficit, a loss. A law suggests itself, to the effect that the way any data is read is a function of the way it has been gathered.




 *





This cruise is unusually short, a mere fortnight at sea. It has been timed so people will be able to fly home for Christmas. The mosaics of the GLORIA and air-gun prints grow on the chart table. The sweet, hot-blanket smell of popcorn drifts from the other end of the lab where a machine is anchored by Velcro strips near the swaying gravimeter. Katie stands her watch in the bay which houses the electronics for the two midships sonars. Or rather, she mostly sits. Only occasionally does she need to get up and jot some figures with a felt-tip pen on the printouts inching their way from the plotters. She clicks a switch or two, changes a stylus, checks the course, goes back to her book.


It is pleasing to think that most of the ocean bed never will be seen directly by mortal eye. In comparison to that vast area the ground which might be covered (at such prodigious expense) by manned submersibles is virtually nil. One might compare it to travelling across Asia by oil-lit hansom cab with the conditions of a Dickensian fog outside and then claiming to have seen the world. At the same time, sitting in Farnella’s lab and looking at the banks of instruments, computers, screens, laser printers, plotters, popcorn poppers and their umbilical harness of cables, all of it sailing steadily along a knife-edge course 5 kilometres above the Late Cretaceous seabed, one cannot help reflecting on Homo’s fierce if limited intelligence. The remorseless taxonomy of a century ago, using primitive but ingenious measuring devices as well as guns and nets and killing bottles, seems far distant now; yet even that distance is as nothing compared with the exponentially opening gap which separates Homo from the rest of Earth’s organisms.


Katie is doing her watch early because 18 December is her birthday. Since she is known to be fond of rabbits there are celebrations tonight with rabbits as the theme. We have already signed a joint card and are encouraged to cut loose with the fancy dress. ‘Rabbits, you guys. Anything goes. Raid the hold.’ Not for the first time a deep current of hysteria is apparent and in these final three days of the cruise becomes a good deal closer to the surface. Katie’s colleague Sue is for this trip the scientist nominally in charge of representing the US government’s interests. Despite the protestations of power-sharing, democracy and cooperation, somehow or other it is Sue’s judgements alone which have been prevailing this last week. She has a career and a CV to think of. A failure to complete a geophysical survey for which she was responsible will be remembered, if not held against her. Unknown to the rest of us she has taken a chance. Despite the weather and Farnella’s reduced speed. Sue has insisted we complete our allotted task even if it means cutting things fine.


At tea next evening the news reaches us from the bridge. There is now no way the ship can arrive back in Honolulu on the Friday morning as planned. Indeed, if the weather gets any worse we could be anything up to twenty-four hours late. Suddenly, there is a possibility that everyone may miss their flights home. Christmas Day is on the following Tuesday and the flights had anyway been hard enough to book. Over peaches and custard and the remains of Katie’s birthday cake all pretence of the cool, scientific approach evaporates. Hard words are spoken about stubborn and cocksure youngsters whose inexperience jeopardises decent folks’ family lives. The scientist who so recently stood her GLORIA watch, slightly the worse for drink and wearing a long pair of cardboard rabbit ears, puts down her spoonful of custard and stares at her plate, cheeks crimson. It is pure boarding school. Then the US government’s geologist bursts into tears and runs from the room.


‘Huh,’ says a heartless Brit, ‘we’d all like to be able to do that, wouldn’t we? Do we feel any better about missing our Christmas?’ And looks round rhetorically for assent. A deputation of girls plods off to the lab to comfort Sue, who has taken refuge among the charts and plotters of her disgrace. ‘Right, then. I’m off to the bridge to kick ass. Anyone coming?’


Presumably each expedition becomes characterised by its own catchphrase. This cruise has acquired two, one of them written up on the lab’s steel bulkhead in bar magnets, ‘Yee Haa!’: a cowboy’s yell which flew one night out of the drunken Oily-Boily Bar. The other phrase is ‘Kickin’ ass’, which has recurred on surely every one of the video movies we have sat through this last fortnight – movies about cops and cops and cops, winsome black cops and shitty white ones, Marine sergeants and top gunners – so that suddenly the whole of American culture seems embodied in a catastrophic anger. It is with these furious heroes we are supposed to identify, these men with their scratched biceps and bared chests and 400-word vocabularies; so that a mild geologist from Godalming, put out because he may not make Honolulu on time and hence his flight back to England for Christmas with the family, says ‘I’m off to the bridge to kick ass.’


During the next day, though, things look up. With all the equipment safely back on board the Farnella is able to pick up speed. The chief engineer, himself due in New Zealand for Christmas, is coaxing every last revolution out of the engines. (‘All right for him,’ says his junior. ‘He’s retiring after this trip. I’m the poor bugger’s got to put in new piston rings over the holiday.’)


In the event we dock at 6 pm on Friday after all and nobody misses their flight. Sue is back to being one of the boys. GLORIA is back in its cradle. The rolls of printout, the reels of computer tape which are the only tangible evidence of the invisible seabed we have been criss-crossing for the past two weeks are safely packed up. It has all been a great success, is the verdict. No equipment lost, nobody swept overboard, unlike the luckless oceanographer who had disappeared recently one stormy night in the Bristol Channel. In fact, a cushy number all round. Even the sea has a satisfied look to it as it mulls around the pilings of Honolulu harbour. It has so simply kept all the secrets it had which were worth keeping.


Cabs arrive on the quay to take the scientists on a last-minute shopping spree before their flights next morning.


‘Off to Hilo Hattie’s to get a really crucial pair of shorts,’ is Roger’s valediction. They vanish in a cloud of exhaust. Stuart appears at the rail next to me, slightly mournful in shore kit.


‘Do you know Rosalyn Tureck’s performance of the “Forty-Eight?” What do you think? Total contrast with Gould’s reading, I guess. Some of his tempos seem downright crazy but God, I remember when his first Goldberg came out in the 50s. We’d never heard Bach playing like it. Nobody had. The energy! Everyone thought the Goldberg was dead, academic, cerebral stuff, you know? But it wasn’t. It was alive.’


He stares down at the crack of water between wharf and hull. His voice is more animated than at any time in the past fortnight.









* Asdic: Allied Submarine Detection Investigation Committee.







* The extremest pull is, of course, when the Sun and Moon are perfectly aligned, as in the total solar eclipse of July 1991. Astronomers observing this phenomenon from the top of Mauna Kea, an extinct volcano in Hawaii, noticed a minor eruption in nearby Mauna Loa, believed until then to be equally extinct. This is considered highly suggestive of there being ‘tides’ in the Earth’s crust as well as in its seas.







* Philip Henry Gosse, A Textbook of Zoology for Schools (London, 1851), p. 220. Gosse was later criticised by his son Edmund in Father and Son for having seen ‘everything in a lens, nothing in the immensity of nature’. Yet his descriptions were both lyrical and accurate. That his sense of wonder served to reify an avowed religious purpose (the Textbook was published by SPCK) is unimportant. What counts is that he wrote about each organism with an affectionate eye, as though seeing it for the first time: the precise quality which a textbook serves to annul.







* In 2005 the US National Marine Fisheries Service finally traced an identical Hawaiian ‘Boing’ to male minke whales marking their territory and attracting mates.







* Yet there is still dissent. Dr Glebb Udintsev at the Moscow Institute of the Physics of the Earth consistently refuses to believe in plate tectonic theory, specifically rejecting the idea of subduction. His view is that the Earth is slowly expanding. This would indeed explain many tectonic phenomena, though much seismic data would have to be ignored or tendentiously interpreted. Unfortunately, it is not entirely easy to disprove the expanding Earth theory since any rate of change would be infinitesimally slow, too much so to be revealed by bouncing and timing radar signals off the Moon, for example.
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