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Preface

In an era in which satellite photographs chart even the most remote land masses in
astonishing detail, the vast majority of our planet lies unrevealed beneath the ocean.
In this watery wilderness, an environment every bit as inaccessible as space, humans
have rarely ventured more than a few hundred meters below the waves. At a time at
which most people think of space as the final frontier, we should remind ourselves
that a great deal of unfinished business remains here on Earth and as robots crawl on
the surface of Mars, we should remember that most of our own planet has never
been seen with human cyes.

One of the greatest scientific and technological achievements of the twenty-first
century will be to cast a light on the eternal darkness of the deep ocean. Life, say the
experts, began in the ocean, and if the way many people spend their vacations is any
indication, there are few activities we enjoy more than revisiting our submerged
origins. Whether cavorting with dolphins, harassing sharks [rom the protection of
titanium cages, or photographing exotic aqualic species through the portholes of
tourist submarines, humans have a natural affinity with what lies beneath the surface
of the ocean. But despite having had the technology to establish permanent
settlements under the ocean for more than five decades, of the 100 billion humans
who have ever lived, not a single one has lived permanently underwater.

Ocean Outpost traces the future of man underwater, describing how technology
will allow humans to adapt to a permanent life underwater. This book also unveils
the challenges that will be faced by twenty-first-century aquatic pionecers and,
ultimately, colonists, in what may in due course prove to be one of the greatest
human adventures in history.

To realize the goal of a permanent human presence underwater, a wealth of new
technologies will need to be developed and qualified, including new manned and
unmanned submersibles, advanced propulsion systems, underwater rescue systems,
decompression methods, and revolutionary physiological intervention strategies
ranging from liquid ventilation to artificial gills. Some of the technology
development and medical intervention will require quantum leaps in innovation,
while others may be nothing short of radical, appearing to be more science fiction
than science. Step by step, Ocean Outpost describes how the technology will evolve,
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how crews will be selected and trained, and what a typical underwater mission will
entail. The book also chronicles the frontiers of underwater technology that will
eventually take humans into the midst of a world we could once only guess at.

This book is dedicated to those who accept the dangers and challenges of
furthering the human dream to establish a permanent human presence under the
ocean and to all those who support them.
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Section I
Diving

In June 1913, the Regina Margherita, flagship of the Italian Navy, anchored in
Picadia Bay, Karpathos, in the Aegean Sea. In a heavy storm, the ship dragged its
anchor, which eventually broke and was lost in 77 m of ocean. Since it would have
been a disgrace for the captain 1o return to the home port without the anchor, several
attempts were made to salvage it. After many unsuccesstul days spent trying to
recover the anchor, one of the divers died, the Italian Naval Archives describing his
death as the result of a blackout.

In desperation, the captain sought help from a group of Greek sponge fishermen
renowned for their diving abilities and offered a substantial reward to the diver who
could recover the ship’s anchor. Several divers offered to help, among them a rather
feeble-looking fisherman by the name of Georghios (Yorgos) Haggi Statti, who
boasted he could hold his breath for 7 min and would have no trouble diving down
and recovering the anchor. At 1.75 m tall and weighing 60 kg, Yorgos did not look
the part of a diver capable of descending 1o 77 m on one breath ol air and because of
his sickly appearance, the captain was initially quite skeptical and requested that the
ship’s doctor perform a medical examination.

The results of the examination did little to convince the captain, since it was
discovered that Yorgos was suffering from pulmonary emphysema, a debilitating
condition of the respiratory system. Secondary symptoms associated with this
condition do not help a breath-hold diver, since both the resting heart rate and the
breathing rate are elevated. In the case of Yorgos, his breathing rate was measured
at between 20 and 22 breaths per minute (a normal rate being about 12 breaths per
minute), and his heart ratc at between 80 and 90 beats per minute (compared with
a normal rate of 70 beats per minute). However, Yorgos did appear to have one
advantage, since his lack of an auditory membrane permitted him to dive without
having to equalize using his hand. The doctors recommended that given the
illness, Yorgos should not be allowed to dive. Fortunately, Yorgos, not being a
fan of current medical practice, chose to ignore the doctors, and began training for
the dive anyway. Within a period of 4 days, he made 21 practice dives to depths of
between 43 and 84 m — performances that astounded the doctors. These depths are
particularly remarkable given that in 1960, the Cousteau team declared that in
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their estimation, a depth of 55 m was the absolute limit for human breath-hold
diving.

Yorgos dove down to 77 m on three occasions and succeeded in passing a rope
through the anchor’s eye that allowed the crew to retrieve it. It should be noted that
during these dives, Yorgos wore neither a mask nor fins. For his trouble, he received
five pounds of sterling and given permission to fish with dynamite — a practice
usually reserved for the Italian Navy. He also passed into the annals of breath-hold-
diving legend and became the subject of numerous articles, his story being mentioned
in books written by future breath-hold-diving athlctes.

Strangely, each account of Yorgos’s feat sidesteps the obvious question: How did
he do it? The answers can be found in testimonies and statements made by the
doctors who examined him, which are preserved in the archives of the Italian Navy
in Rome. The explanation lies in a simple but, at the time, ingenious technique used
by Yorgos. He descended in the vertical head-up position after first tying a rock
weighing about 45 kg to his ankles. This ballast allowed him to descend to the
bottom at a phenomenal rate. Once there, he simply cut the rope with a knile, passed
it through the anchor’s eye, and allowed the surface crew to pull him back to the
surlace.

Today, athletes still practice a version of the diving technique pioneered by
Yorgos in a discipline known as No Limits, which is the subject of the first chapter of
this book. Section I begins by describing the challenges of modern No Limits
freedivers as they set their sights on dives to 300 m on just one breath of air. Chapter
2 ventures deeper by exploring the world of technical and saturation divers and
identifies the factors that determine hife or death for divers working at extreme
depths. Section T concludes by assessing future science and technology that will be
required by divers seeking to extend the human diving envelope by venturing into
previously impenetrable depths.



