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            PREFACE

          

        

      

    

    
      I wrote this book to examine and record where technical diving came from, how it developed, how it expanded across the world, who the important movers were and how the efforts of a few determined people changed our little field of human endeavour forever.

      I decided to do this via a series of detailed, consistent and, I hope, entertaining talks, each covering a specific theme, picking out the various threads that combined and entwined with each other during the years preceding the emergence of technical diving in 1989 and following them through to the end of the 1990s, by which time technical diving had become part of the scuba mainstream.

      The period I cover began with:

      
        
          	
        Sport diving being defined as open circuit dives on air to a maximum depth of 39m (130ft) with no required decompression stops.
      

      	
        Gary Gentile’s victory in a court case that recognised deep diving for fun as something different from the general understanding of sport diving,
      

      	
        The publication of the radical first issues of aquaCORPS magazine and the Sub Aqua Journal.
      

      	
        Cathie Cush’s jaw-dropping, eyebrow-raising Sports Illustrated article about diving the Andrea Doria, and
      

      	
        Tom Mount’s purchase of a tiny training agency with big plans in mind.
      

      

      

      By the time this period ended around ten years later:

      
        
          	
        Nitrox and technical diver training were part of the sport diving mainstream.
      

      	
        Sport divers were regularly and safely accomplishing dives to 90m (300ft) using helium-based mixtures and multiple decompression mixes.
      

      	
        Nitrox computers had become standard tools for all divers, and,
      

      	
        Affordable, closed-circuit mixed gas sport rebreathers were available.
      

      

      

      The decade saw the greatest shake-up our sport has ever seen but technical diving’s road to universal acceptance was anything but smooth, many obstacles had to be overcome and there were times when even viewed in retrospect, it seemed that its advocates would fail. Ultimately, success came down to perseverance, people power, good timing and more than a little luck.

      The people named in this book were by no means the only ones involved in technical diving in what I have called the Genesis and Exodus era. The fact that someone is not mentioned does not indicate that they were not part of it, nor that what they did was insignificant. Technical diving spread widely, the participants were many, and I have been limited by space and time. If anyone feels aggrieved that they or others do not appear in these pages, or thinks I have got something wrong, please write to me directly so we can discuss it. Nothing is written in stone. I don’t think I am omniscient, and I am always happy to fix any errors I have made.

      Having said that, during my research, I learned an important lesson. With any event, there can be several “true versions” and the more important the event, the more versions there are. Perspectives differ, memories fade and stories evolve over years of telling. Where possible, I have always followed contemporary documentary evidence, but sometimes even this is inconsistent. Where accounts differ, I have tried to remain balanced and even-handed, but the overriding aim has always been to keep the reader engaged. This means that I have sometimes chosen to smooth out wrinkles, bridge gaps or omit details of petty debates.

      Because each talk/chapter is self-contained and stands on its own there is some overlap, but I have left the overlap in, rather than delete repetition and use cross-references to make readers flick back and forth. Again, my priority was to keep things interesting and easy to follow.

      I hope you enjoy this trip back in time.

      Simon

      February 2023
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            GENTILE’S JUDGEMENT

          

          HOW DEEP SPORT DIVERS WERE ENCOURAGED TO COME BLINKING OUT OF THE DARKNESS AND INTO THE LIGHT

        

      

    

    
      
        
        Talk time: 20 minutes

      

      

      The USS Monitor was launched in early 1862, at the height of the American Civil War. Less than a year later, she capsized in a storm off Cape Hatteras, North Carolina, with the loss of 16 crewmen.

      In her short lifetime, the Monitor attained stardom and on her demise, she became a legend.

      She was the first American armoured warship—or ironclad—and she revolutionised naval warfare. For over a hundred years, she rested on the floor of the Atlantic Ocean undisturbed and upside down, her heavy turret and guns flipping her over as she sank.

      The wreckage of the Monitor was discovered in 1973 at a depth of 67m (220ft) and, in 1975, the waters around it were declared a National Marine Sanctuary to protect the artefacts from salvage and exploitation.

      In 1984, Gary Gentile, one of a community of expert scuba divers who were exploring the deep shipwrecks off the US northeast coast using innovative techniques, procedures and equipment, applied to the National Oceanic and Atmospheric Administration (NOAA), the federal agency appointed as guardian of the marine sanctuary, for a permit to make a dive on the wreck of the Monitor.

      The application was turned down, as were 10 further applications Gentile was to make over the subsequent 5 years.

      The reasons NOAA gave for rejecting the applications had nothing to do with the status of the site as a sanctuary. The rejections were based on safety grounds, with NOAA citing as justification for its refusal the fact that Gentile and his colleagues would be contravening its diving standards and limits, which were very similar to those of all major sport diving training agencies at the time.

      NOAA thought the wreck was too deep for sport divers to dive it safely.

      A first appeal seeking to have the NOAA decision reversed failed in a district court.

      So, in October 1989, Gentile appealed again.

      The grounds for his second appeal were that:

      
        
          	
        NOAA’s standards were out of date.
      

      	
        Gentile and others had the skills, technology and proven procedures for diving to such depths safely.
      

      	
        It was wrong to define them simply as sport divers.
      

      	
        NOAA was being vindictive and had a hidden agenda.
      

      

      

      The judge hearing the second appeal agreed. He wrote:

      
        
        “The NOAA and/or U.S. diving standards against which Mr Gentile's permit applications were judged are antiquated, in violation of NOAA’s own diving regulations, and in contravention of the standards accepted and administered by other federal agencies in that they fail to adequately account for recent technological and procedural innovations which have proven to minimize the safety risks of deep diving on scuba equipment by the permit applicant.

      

        

      
        Mr Gentile and the other divers whose scuba diving vitae were made a part of the applications were wrongfully and improperly classified and judged against a sport or novice diver standard.

      

        

      
        The administrative officials who participated in the permit denial process were not disinterested, bore a personal antipathy toward Mr Gentile, and had ulterior and capricious motives for denying the applicant access to the Monitor Marine Sanctuary.”

      

      

      
        
        Detailed discussion

      

      

      As part of his judgement, the judge addressed the issue of NOAA’s agenda. He acknowledged that a substantial degree of acrimony had arisen between Gentile and NOAA over the years, mainly as a consequence of various delays that NOAA had inserted into the process. He also noted that what he termed as Gentile’s “belligerence” had not helped smooth the way.

      He went on to say:

      
        
        “Antagonism and reprehensible behaviour does not warrant official recrimination or sanctions. The failure to act or issue an opinion on the appellant's requests by the diving office of NOAA for over a year when there was "not a hell of a lot of thinking" involved in reaching the adverse determination, demonstrates a very unfortunate attitude and mindset on the part of the NOAA officials. Five-minute determinations simply should not take over a year. Nor should citizens be led on with suggestions or requests for changes, which will not alter the initial decision.”

      

      

      This first slap on the wrist for NOAA was immediately followed by a second. The judge recounted an episode during the case when he had questioned a NOAA witness, whom he described as “reluctant”, about previous diving activity on the Monitor and elicited a previously undeclared revelation that, in 1979, Jacques Cousteau and the Cousteau Society had actually been granted a permit to dive the wreck!

      Not only had this information been withheld from Gentile and the previous district tribunal, but it transpired that Cousteau’s request had been very similar to Gentile’s. Nevertheless, the Cousteau team’s request had been granted by NOAA within 30 days of receiving it, and the NOAA diving office, the bureau that had turned down all Gentile’s applications, had not even been consulted.

      The judge described NOAA’s earlier omission of these pertinent facts as demonstrating a “lack of candour”. He found that the evidence presented by Gentile and his witnesses—who included prominent members of the deep diving community such as Hal Watts and Billy Deans from Florida and Steve Bielenda from New York—was credible and consistent. He concluded:

      
        
        “Diving presents elements of danger. The risk increases below 130 feet.

      

        

      
        Staged decompression divers, including the appellant (Gentile), sometimes penetrate to depths below 200 feet. This is well beyond the NOAA, Navy and OSHA (Occupational Safety and Health Administration) standards...There is certainly an element of increased risk, but not to the extent that restrictions on personal activity can be justified.”

      

      

      The judge then expanded on what he meant by this last sentence.

      
        
        “The NOAA witnesses, most of whom are themselves scuba divers, do not venture to such depths. However, they probably don't smoke, ride motorcycles, parachute, hang glide, scale mountain peaks, skydive, spelunk, drive speed boats, fish commercially, or engage in other such activities permitted in society.

      

        

      
        In retrospect, many would say it was foolhardy for the past Secretary of Commerce to be involved in a rodeo-type activity, being over three score years in age. There has been no attempt to impose an OSHA or other federal agency standard for such riding activity, fatal though it was.”

      

      

      Here, the judge was referring to US Commerce Secretary Malcolm Baldridge Jnr, who, in 1987 at the age of 64, had been killed in a rodeo accident.

      He went on to compare Baldridge to one of the deep-diving witnesses that Gentile had called.

      
        
        “Similarly, the staged decompression diving of Ms Connell, who is approaching three score years, (and) is the mother of 11 and grandmother of 10, is not an activity to be proscribed by bureaucratic fiat.”

      

      

      Then he closed this part of his judgement with a pertinent quotation from the 1980 Idaho Law Review.

      
        
        “A venturesome minority will always be eager to get off on their own, and no obstacles should be placed in their path; let them take risks, for God’s sake, let them get lost, sunburnt, stranded, drowned, eaten by bears, buried alive under avalanches - that is the right and privilege of any free American.”

      

      

      In the next section, the judge started picking apart NOAA’s claim that Gentile’s proposal was dangerous. He highlighted NOAA’s hypocrisy in holding Gentile and his team to entirely different standards from those to which it had held the Cousteau Society. He observed:

      
        
        “The agency's repeated denials of the appellant's requests for permits have been principally based upon the safety concerns issue, particularly nitrogen narcosis. That concern is unduly exaggerated and contrary to the experience of the scuba diving community as reflected in the record. The Agency has treated the respondent differently from others, namely the Cousteau Society. Specifically, if the element of nitrogen narcosis in staged decompression dives, which is relied upon by Agency Counsel, had been applied equally to the Cousteau application, it too would have been denied.”

      

      

      The judge later made further critical comments about NOAA’s delaying tactics, which had left Gentile “twisting gently in the breeze” and contrasted the obstacles that Gentile encountered with the cooperation offered to the Cousteaus.

      He then assessed other safety considerations, evidently convinced by the witness statements on Gentile’s side that there was nothing about a dive on the Monitor that differentiated it in any significant way from dives that this deep diving community were making elsewhere all the time. He commented:

      
        
        “Conditions at the Monitor site do not appear to vary significantly from other diving sites. Depth, currents, turbidity, temperature, and the like all vary significantly from day to day, oft-times contraindicating diving.

      

        

      
        The Agency asserts that staged decompression dives appear to be unduly hazardous, while the appellant portrays them as almost routine.

      

        

      
        Both represent honestly held views at nearly opposite ends of a spectrum where there is a middle ground. This position is not a compromise, but rather reflects an area where those who take risks venture beyond that which the academic and bureaucratic segments of the scientific community accept, by relying upon additional instrumentation and equipment, as well as experience.”

      

      

      He dismissed NOAA’s decision to consider members of the deep diving community as being just part of the general population of fun divers, stating significantly that they occupied an as-yet-undefined twilight zone somewhere between fun diving and commercial diving.

      
        
        “The Appellant is not a sport or recreational diver as the terms are commonly understood. The activities of Mr Gentile and his witnesses such as Messrs Watts, Deans and Bielenda lie in the penumbral area between sport and commercial divers due to the increased depth as well as the profit and business aspects of their activities…The appellant and other staged decompression divers are not sport or novice divers. Their training, experience and certifications reflect a substantially greater proficiency.”

      

      

      In closing, the judge dismissed the allegations that NOAA had an ulterior agenda in opposing Gentile’s bid, concluding that it was just fiercely committed to maintaining the sanctity of its diving standards. However, NOAA did not have the right to impose its standards on the public sector just because the diving was to take place inside a Marine Sanctuary.

      He recommended, therefore that NOAA’s original decision should be reversed and that Gentile’s application to dive the Monitor be approved.

      
        
        Consequences

      

      

      On Independence Day July 4, 1990, Gentile and a team of divers made a dive on the Monitor. His perseverance had paid off. The current was ripping but they all did the dive and everything went perfectly.

      Journalist Edward Colimore reported Gentile’s reaction.

      
        
        "We finally got it," he said. "It was tough but the dive made up for it. I'm ecstatic. The wreck has so badly deteriorated it hardly looks like a ship at all and most of the hull around the engine room is full of holes. The beams are there, but the hull plates are gone. It's like a skeleton."

      

      

      Subsequent assessments of the Monitor’s precarious condition suggested that, where possible, it should be salvaged for posterity. It would be too expensive and technically difficult to bring up the entire vessel but key, more durable and less fragile, sections like the turret, guns, steam engine, propeller and the famous red lantern (the last thing seen before the ship disappeared below the waves) were recovered and now reside in The Mariners Museum and Park in Newport News, Virginia.

      A full-scale replica of the ship stands outside the museum.

      
        
          
            [image: ]
          

        

      

      However, Gentile’s campaign was to have wider consequences than just the realisation of one man’s long-held ambition. The judgement in this case helped bring deep, planned decompression diving out of the closet.

      Gentile’s persistence in pursuing the judicial process brought together disparate communities sharing a similar space in the diving world. Following the judgement, those who were there, like leading northeast wreck divers Gentile and Bielenda and Florida-based deep divers Watts and Deans, would all return to their various groups imbued with new confidence.

      What the judge had said and written gave substance and definition to the sort of diving they were all doing. He had validated and legitimised activities that had long been scorned and ignored by the scuba establishment, The judgement offered them plenty of encouragement that there was no real need for them to remain any longer in “the penumbra” that the judge had spoken of. They did not have to continue to hide away in the background, avoid publicity and abide by the establishment mythology that they did not exist.

      This myth derived from a certain artificial construct that had arisen in US diving over the years. The terms sport diving, fun diving and recreational diving had come to apply solely to the practice of diving on air, using open-circuit equipment, in open water, within the no-decompression limits of dive tables and no deeper than 39m (130ft). Nothing else.

      The terms of this definition were based at least in part on the rationale by which sport diving instructors were excluded from US mandatory occupational safety and health requirements for commercial diving operations established in 1977. This exclusion was very important to the sport diving establishment as it meant, among other things, that dive instructors did not have to have a recompression chamber on site while they were working.

      Even more importantly, the limits were required by insurance companies as a precondition for providing companies with liability insurance. They eventually turned into US sport diving’s “red lines”. Any underwater activity that took place outside these lines was, by definition not sport, fun or recreational. This ignored the fact that hundreds of amateurs all over the country were engaged in diving inside shipwrecks and caves, using gases other than air, with planned decompression stops or deeper than 39m (130ft), all the time.

      Most dive boats and dive resorts would not allow divers to do anything of these things, most dive magazines would refuse to publish articles about them and practitioners and nobody was allowed to talk about them at dive shows. Within the scuba mainstream, the commonly accepted protocol was to pretend that none of it was happening.

      The cave divers shrugged their shoulders and did their own thing. They had their own training agencies and their own conferences. Deep wreck divers were less well-organised but felt similarly. If the establishment did not want to recognise them, they were not going to beg. They would just continue to operate within a relatively closed community of like-minded people. This suited the establishment just fine. As long as these renegades stayed in their boxes, they could continue to be ignored.

      Nevertheless, there were some in the deep, mixed gas, cave and wreck diving communities, including a number of Gentile’s expert witnesses, who had businesses to run and wanted to be visible and accessible to a wider market of scuba divers. For them, the judge’s words were exactly what they wanted to hear. Perhaps it was safe to come out of the box? Perhaps there was no box?

      The judge had seen through the flimsy rationale and spotted the inherent contradictions. You could not place the Gary Gentiles, Hal Wattses and Billy Deanses of this world in the same category as people who only made occasional shallow, warm water, dives on their annual vacation and therefore apply the same restrictions equally. A different word was needed to describe the activities of Gentile, Deans and others.

      It would not be long before someone coined that word.

      Of course, one relatively obscure court judgement was not going to be the end of the story. It would take much more than this to convince the sport diving mainstream world to accept and adopt concepts like planned decompression, alternative gases, multiple cylinders, overhead environment training and closed-circuit equipment.

      The road would be long.

      But Gentile’s judgement was one of the first steps along this road.

      Meanwhile, several significant people were already laying the foundations for change and they are the subjects of my next talk.
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            CRUCIBLE

          

          THE ACTIONS AND INTERACTIONS OF FIVE INDIVIDUALS THAT LED TO THE BIRTH OF TECHNICAL DIVING

        

      

    

    
      
        
        Talk time: 40 minutes

      

      

      Today, when you execute planned decompression stop dives using mixed gas and multiple gases, with open-circuit or closed-circuit hardware, no matter if it is in the caves of Florida, Russia or Mexico, the wrecks of Scapa Flow, the Great Lakes or Truk Lagoon, the abandoned flooded mines of Finland and South Africa or along the reef walls of Palau - whichever of the alphabet soup of agencies trained you in this kind of diving - you will be carrying the same equipment, configured in one of a few recognized, accepted and well-tried ways, and using similar combinations of gases, decompression tables and procedures.

      These methods and technologies were born among individuals and groups of sport divers in the USA several decades ago. Not only did the pioneers use their own experiences, enterprise, and creativity to work out how to make safer, more efficient and longer-range extreme sport dives, but they also borrowed know-how from the military and scientific diving communities and turned it to their needs.

      Technical diving was the metamorphosis of these people and their efforts into a coherent movement.

      But was it really a movement? At times during the first half of the 1990s, for insiders, it certainly felt like it. It even had quasi-religious and revolutionary undercurrents.

      After all, what is it that religions and revolutions share?

      
        
          	
        An origin story
      

      	
        An opposing force
      

      	
        Messiahs, apostles, and disciples
      

      	
        Martyrs, heroes, and legends
      

      	
        Sacred texts and propaganda, and
      

      	
        Slogans and symbols.
      

      

      

      Technical diving had all of these. The only thing it lacked was the kind of inspired leader with a brilliant idea that religions and revolutions coalesce around. This may have been for the best. After all, the driving forces in the disparate diving tribes who took technical diving forward were not the sort of people who typically look for someone to lead them. They were mostly explorers with ambitions to go somewhere, see something or do something extraordinary, and they needed the means to achieve their goals and ensure as far as possible that they got back home again afterwards.

      Getting back home again was an essential element of this philosophy. Otherwise, what would be the point? Consciously or otherwise, they were borrowing the sentiment expressed by US President John Kennedy in 1961, that the aim was not just “landing a man on the Moon”, but “returning him safely to the Earth” afterwards. Safety was the major concern in technical diving from the beginning, although the opposition within the mainstream sport diving community did not see it that way and there were times in the early days when tragic bursts of accidents didn’t make it look that way either.

      However, in retrospect, technical diving was neither revolution nor religion. It came more from chemistry and physics than philosophy or politics. It was a product of several ingredients coming together simultaneously in the crucible of the US extreme diving scene in the 1980s and onward.

      Some of the ingredients were situational. The development of the Internet and the flattening world offered improved communications and coordination, and technological advances in blending and boosting gave sport divers easier and safer access to gases. Increased awareness, accessibility and popularity in turn led to the establishment of businesses providing more professional equipment and consistent training systems.

      But the most important ingredients were human, and, in the very beginning, it was the interaction of a handful of key individuals that provided the spark that flared into what we would come to know as technical diving.

      These people are the subjects of this talk. One was a notable guru from the military, commercial and scientific diving worlds who lent his expertise, status and gravitas to ambitious sport divers lacking in all these much-needed areas. One was a true revolutionary. The others were explorers.

      All were pioneers, all had unconventional methods and none could be easily confined or defined.

      It is curious that, by the end of the 1990s, when technical diving had become part of the mainstream, for a variety of reasons, none of the five was still part of the scene. One had been lost. Others had drifted away. They had changed the sport diving world but were no longer part of it. Those for whom change had been the goal dropped out. Their work was done. Those whose influence on the sport had been incidental to their other work just continued along different paths.

      They all became celebrities, although none sought fame. The community they had helped create needed icons and their achievements happened to be iconic. They were the patron saints for the new acolytes and provided a good part of the myth and legend on which the sport was founded. Their places in technical diving’s Asgardian Halls are assured.

      The actual architects of technical diving would be the savvy entrepreneurs, inventors and engineers, charismatic prophets, tireless trainers, cosmopolitan travellers, gifted writers, and natural marketers within the community who would keep the flame alight.

      But without these five people and their combinations and interactions, there would have been no spark.

      Did it all begin with the rebreather guy? Or the cave diver? Or the decompression guru? Or the captain? Or did it start when the tech geek started writing about it all? As you look back in time, you find that the lines connecting the five people go all over the place. They cross, they separate, they reunite and then they spin off again in different directions. I am tempted to pursue this obvious cave-diving metaphor further but instead, I will just tie the line off here and leave you to attach more as you wish.

      
        
        Sheck Exley: Live Oak, Florida

      

      

      Sheck Exley was part of the 1960s generation of US cave divers, and many considered him the greatest of them all. In the mid-1980s though, Exley was not so sure. He had a problem, and it was becoming increasingly clear that he was going to have to solve it. His problem was helium. He didn’t like it and he didn’t trust it. Diving with helium got you bent or got you killed. But, if he didn’t start using it, he was going to get left out.

      In 1970, Hal Watts, one of the country’s earliest deep cave explorers and someone Exley looked up to, had suffered serious decompression sickness following a heliox dive in a sinkhole. Then in 1975, Exleys’ best friend Lewis Holtzindorff was the first to use mixed gas on a cave dive and died in the attempt, although it was not the helium that killed him, it was the pure oxygen he was breathing too deep during his decompression stops that caused him to convulse and drown. Nevertheless, as far as Exley was concerned, this was a further sign that helium was to be avoided. He would stick to diving with air. He liked air, he trusted the air decompression tables and he knew he had a good tolerance for narcosis.

      In 1980, Exley held the record for the deepest cave dive on scuba at 104m (340ft). Then, cave diver Dale Sweet broke the record on a heliox dive to 110m (360ft). Exley took notice. Six months later he successfully performed the same dive to the same depth using air. Who needed helium?

      However, the following year, German cave diver Jochen Hasenmeyer descended to a depth of 145m (476ft) in the Vaucluse cave in France on heliox and completed a successful ascent. Then in 1983, Hasenmeyer extended his record to 200m (656ft).

      Back in the USA, Exley was breaking distance world records in cave diving for fun, but in terms of depth he was now way behind the curve, and it was his aversion to using helium that was holding him back.

      Exley had dived with Hasenmeyer. He knew Hasenmeyer was no fool and this gave him confidence. He obtained some commercial diving heliox tables that bottomed out at 122m (400ft) and did a couple of workout dives in Florida. These went well. Then he went off to Mexico with the aim of going deeper. He was a mathematics teacher by profession and, confident of his math skills, he extrapolated the commercial tables to greater depths.

      In early 1987, he used trimix to dive to 158m (520ft) in Nacimiento Del Rio Mante in the Sierra de Cucharas mountains, Mexico and two months later he pushed the same cave to 201m (660ft). He had caught up with Hasenmeyer. But, as Exley said himself, at the end of these dives, he was “wasted”. They took everything out of him. He knew he had extrapolated the commercial tables as far as he could. He had reached the outer limits of their validity and he could no longer trust them. If he was going to go deeper, he would need to find another way.

      
        
        Bill Stone, Exley: Huautla Plateau, Mexico

      

      

      Earlier, at around the same time that Exley was preparing for the Mante dives, he was invited by Dr Bill Stone to join his Wakulla Springs project.

      Like Exley, nobody ever accused Bill Stone of doing things the normal way. He was a caver first, then an expedition caver. He started in Pittsburgh, then moved on to West Virginia, before heading south to Austin, Texas primarily because it was close to some great caves, not only in the USA but in Mexico too.

      It was in Texas that he learned to dive in caves, but it was a visiting British cave diver who taught him, so he acquired UK-style side-mount sump diving techniques. At the time, this was certainly not the way Americans dived in caves. But Stone was never part of any community. He was always an outsider.

      In 1979, he jammed a regulator into his mouth and dropped into the San Agustín sump, a narrow, twisted, flooded tunnel over a kilometre below the surface of the Huautla Plateau, a limestone mountain in Southern Mexico with an enormous network of caves beneath.

      To save weight and bulk during the long multi-day descent to the sump, he had brought neither fins, BCD or weights, and had only two small side-mounted pony cylinders to breathe from. The buoyancy of his wetsuit meant his only possible strategy was to crawl upside down along the tunnel ceiling in the style of vampires and other demons in horror movies. He scrabbled along, finding no end to the sump. Meanwhile, he was going deeper and consuming 7 bar (100psi) from the pony cylinder with each breath. He would have to go back. But, before he did so, he turned and looked down.

      As he said afterwards:

      
        
        “The tunnel’s floor had simply disappeared. In its place stretched a crystal-clear sea of unfathomable depth.”

      

      

      Following the cave through this sump to see what lay beyond became an obsession that would haunt Stone for the next 15 years. He anticipated that he would need to go much deeper to get through it and this time he sought advice and expert tuition closer to home and contacted Sheck Exley. Stone would later credit Exley not only for giving him the necessary skills to pursue his quest but also for saving his life when he found himself disabled by narcosis on an air dive to 70m (230ft) inside Florida’s “Eagles Nest” cave.

      Next, Stone founded the United States Deep Caving Team, a rotating non-profit group of expert volunteer cavers. Further expeditions to Huautla in 1981 and 1984 failed to realise his ambition. The 1984 trip, which tried to reach the far side of the San Agustín sump from another cave, which Stone thought might connect, involved diving through so many sumps just to get to virgin territory – and diving to depths as great as 54m (180ft) - that they no longer had enough air to push on further and be able to return.

      They had reached the limits of the available technology. The logistics and time limits imposed by open circuit scuba would not permit further progress. Stone still believed the Huautla cave continued beyond the sump. He just had to find another means to get there.

      One of the members of the Deep Caving Team was Dr John Zumrick, whose full-time job was as Chief Medical Officer at the Navy Experimental Diving Unit (NEDU). After the 1984 trip, he suggested Stone look at the closed-circuit scuba diving systems that the US Navy was using.

      Stone quickly identified closed-circuit as the technology he needed but concluded that the Navy units were too fragile to be transported along several kilometres of tortuous cave passage. He was to spend the next three years designing and then building the first version of his Cis-Lunar rebreather.

      When it eventually appeared, it weighed 93kg (205lbs) and it was called FRED (Failsafe Rebreather for Exploration Diving). FRED was a big boy – someone once said it was like diving with a Volkswagen on your back – but at this point, Stone was not concerned with size. Once he knew the technology worked, he could concentrate on making it smaller. As it was to be used for cave exploration, in addition to being indestructible, it had to be, in Stone’s engineering parlance, “fault-tolerant from the ground up”. Redundancy was also essential. In fact, the unit was two separate rebreather systems in one very rugged box.

      The  Cis-Lunar Mark I was supposed to be finished in 1986 in time for Stone to take it to Andros in the Bahamas for an expedition being run by Rob Palmer’s International Blue Holes Project. Stone had promised Palmer a rebreather but as the deadline approached, it was still not ready. However, Palmer still wanted to take a closed-circuit unit with him and, by chance, he found an alternative option in the UK.

      Stuart Clough and his company, Carmellan Research, had a rebreather they were developing, and he agreed to bring it over to Andros. But Clough could only give the project 10 days of his time, so after he and his team had departed, Palmer and Stone were still left with a lot of Blue Hole cave diving to do.

      They spent the following month diving with heliox on open-circuit, collecting stalagmites, accumulating data, and gaining mixed gas diving experience that was to be extremely valuable for Stone in Wakulla Springs the following year. Zumrick again was a great help, giving Stone advice on decompression schedules for helium-based mixtures based on NEDU experiments.

      An even more valuable consequence of the trip was the connection Stone made with Dr Bill Hamilton, a decompression table specialist who had been working with Clough and had come out to Andros as part of the Carmellan team.

      Stone and Hamilton were fellow Texans but, beyond that, they found in each other a kindred spirit. They were both unconventional explorers with the desire to look for solutions that others could not see and the ability to find them.

      
        
        Dr Bill Hamilton: Tarrytown, New York

      

      

      US Air Force veteran Dr Bill Hamilton earned his doctorate in physiology and biophysics at the University of Minnesota. In 1964, he began work as a scientist and director of Ocean Systems, an environmental physiology and diving research lab in Tarrytown, NY. He and his staff conducted extensive research on the effects of gases both under increased pressure and in hypobaric environments. This work led to the development of decompression modelling tools and operational procedures for divers, astronauts, hyperbaric chambers, and tunnel and caisson workers.

      In 1976, Hamilton set up a consulting firm, Hamilton Research Ltd. He worked extensively with oil companies, the military, and others to develop procedures and techniques that could mitigate the effects of High-Pressure Neurological Syndrome (HPNS). He and his team also developed the Diving Computational Analysis Program (DCAP), a computer program that could create decompression procedures and schedules for a wide variety of exposures to pressure, including submarine escape, space travel, deep commercial diving, caisson and tunnel work.

      This program revolutionized the way decompression analysis was done and Hamilton Research began working with navies and research centres around the world. From the mid-1980s onwards, an irresistible attraction to the edge of the operational envelope led Hamilton to extreme sport divers and them to him.

      Historically, only commercial and military divers had had access to mixed gas for diving operations. But now cave divers and wreck divers wanted to go deeper and farther than air would allow them to go safely. So, Hamilton stepped out of his traditional role and entered a new diving world populated by an entirely different type of individual.

      
        
        Exley, Stone, Hamilton: Wakulla Springs, Florida

      

      

      Back in 1986, Stone had obtained permission to dive in Wakulla Springs, a deep cave network which is part of the Floridian aquifer. His original priority was to test his new rebreather there and conduct some exploration on the side, but the State authorities would only approve the project if exploration was clearly stated to be the priority. Stone agreed and amended his application. In 1987, he commissioned Hamilton to develop a custom set of mixed gas decompression tables for extreme cave dives to 100m (328ft) on open-circuit scuba with managed oxygen exposures and minimal nitrogen narcosis. The divers would also be using long-range DPVs and a variable depth habitat for decompression.

      This was four years before anyone even heard the term technical diving. Almost everywhere else, sport divers, including ultra-deep wreck divers, were still using air for everything and would continue to do so for several years yet.

      Hamilton produced what was then a radical solution but is now a well-established procedure. He drew up tables that would have divers descending on heliox but switching on their ascent to various nitrox mixtures, then air in the habitat and finally pure oxygen.

      Exley was the first name on Stone’s list for the exploration team, which went on to explore over 3.3 kilometres of Wakulla cave passage at depths of up to 90m (300ft). It was intensive, high-risk, long-range diving. The project was a huge success and there were no cases of decompression sickness.

      Stone’s main goal for the tests on his new rebreather was to find out what kind of dive time he could get on it. With the help of teammates poking him every time it looked like he was falling asleep, he managed a 24-hour dive, breaking several records in the process.

      
        
        Exley, Hamilton: Nacimiento Del Rio Mante, Mexico

      

      

      Exley was impressed with what the Wakulla project had achieved and, in 1988, he called Hamilton, told him what he had been doing at the Mante cave and asked for his help to go deeper.

      On March 28, 1989, using tables devised by Hamilton and modified by himself, Exley completed a successful dive to 264m (867ft). His run time was 13 hours 52 minutes; his bottom mix was trimix 7/69 and he used ten different gas mixtures during his ascent, two other trimixes, five nitrox mixes, air and 100% oxygen.

      Hamilton received criticism in some quarters for working with divers outside “professional” circles. He was unperturbed. His conscience was clear. He always began by trying to talk divers like Exley out of their more risky projects but would do his best to help them if he assessed that, if he said no, they would do the dives anyway and possibly get hurt.

      Eventually word of what Hamilton could do reached beyond the cave diving community.

      
        
        Billy Deans, Hamilton: Key West, Florida

      

      

      Captain Billy Deans started teaching diving in Key West in 1977. He supplemented his income by underwater hunting and he and his best friend John Ormsby started diving deeper because that is where the big tuna would be hanging out, especially around the wreck of the USS Wilkes Barre, a decommissioned WW2 vintage light cruiser sunk during underwater explosives tests in 1972 and now lying in two sections on the sea bed at  76m (250ft). Exhausted after deep air dives followed by long air decompressions, Deans looked for a better option.

      He found one in the US Navy diving manual, which discussed using oxygen instead of air for shallow decompression stops. Following the manual recommendations closely, he and Ormsby found that this worked to reduce their fatigue.

      Next, they started developing procedures for deep dives which involved setting up a decompression station linked to the descent line with long-hose regulators from the dive boat supplying oxygen for divers at their 6m (20ft) and 3m (10ft) decompression stops. Safety divers would be positioned in the shallows and tasked with watching over the deep dive teams on their ascent.

      In 1985, Deans led a group of Florida divers including Ormsby to New Jersey to dive the Andrea Doria. They took along with them their innovative in-water oxygen decompression system. It was the first time Deans had dived outside Florida. The trip was a disaster. Ormsby got trapped in cables inside the wreck and drowned.

      Deans was distraught and quit deep diving for a while. When he returned to it, his quest to find better and safer ways to dive deep continued, given additional force by Ormsby’s death.

      Via his military connections, Deans heard about mixed-gas diving and learned how effective it was for reducing narcosis and allowing divers to think more clearly and make better decisions at depth. He started thinking about how to incorporate helium-based gas mixtures into his procedures.

      It wasn’t easy. He had to work out how to pump the gas, mix the gas and how to use it safely once he actually had the gas available.

      Then he heard about Dr Bill Hamilton and the magic he could perform with DCAP. He called Hamilton, introduced himself and said he wanted to commission custom mixed-gas dive tables.

      Hamilton was sceptical. Deans was just taking customers fun diving and spearfishing. Going deep on mixed gas added risk. Even commercial diving operations with all their money, manpower and systems had accidents. Why not just stay shallow and safe?

      Deans was prepared for this pushback. He explained in detail how he was running deep dives at the time and the steps they had taken over the years to make their procedures as safe as possible. The plan to use mixed gas instead of air for the deep part of their dives was the natural next step.

      Hamilton listened and was impressed.

      
        
        “You’ve convinced me. “Now don’t go killing yourself. Show me you can do it as well as the pros.”

      

      

      Deans showed him. With Hamilton’s tables at the core of the operation, he developed finely detailed, military-precise diver training systems and his Key West Diver shop became a Mecca for anyone interested in deep diving.

      Over in California, a tech geek with a diving passion was beginning a new career as a journalist. Deans and his operation were exactly what he was looking for.

      He just didn’t know it yet.

      
        
        Michael Menduno, Hamilton, Deans: Santa Cruz, California

      

      

      It was 1987 and Michael Menduno’s life was in flux. He was recently divorced, going through a mid-life crisis and burned out after years in the computer industry. He needed a change of direction and made two life-changing decisions. He would get back into scuba diving, and he would become a full-time writer.

      He volunteered to join Dr Bob Schmieder’s Cordell Expedition in Northern California. The team was a bunch of Bay Area geeks and Menduno was a perfect fit. They were exploring deep pinnacles in the 45 - 60m (150 – 200ft) range on the edge of the continental shelf, twenty or more miles out to sea, making planned decompression dives on air following US Navy tables.

      Menduno was well aware that this was rigorous, edge-of-the-envelope stuff and far beyond what most sport divers were doing at the time. He was excited and thought it was worth writing about. Surely everyone in the diving world would be interested in this.

      They weren’t.

      Menduno pitched his ideas to dive magazines, but they wouldn’t touch him. What he wanted to write about was way too off-trail for their editorial policy. Finally, Ken Loyst of Discover Diving magazine agreed to take a chance on Menduno and commissioned a piece. It is unlikely that he expected an article like the one he eventually received, which had a flavour that was more Rolling Stone than Skin Diver Magazine, made liberal use of both the f-word and the d-word (decompression) and compared narcosis with psychedelic drug use. Nevertheless, he ran it in the Jan/Feb 1989 issue, albeit with a “do not try this at home” banner caveat on each page.

      But he was convinced enough to commission Menduno to write a series on diving technology and, that was that. The computer geek’s scuba journalism career was off and running.

      A couple of years later, as technical diving burst onto the scene, Loyst’s Watersports Publishing would capture the zeitgeist with the release of a series of books on diving topics hitherto considered untouchable, such as mixed gas, deep diving, and solo diving.

      Armed with his commission from Loyst, Menduno hit the road. His quest to learn what extreme sport divers were doing took him to Mexico, where he did cavern and cave diver training. Along the way, he picked up a copy of Bill Stone’s book on the 1987 Wakulla Springs Project. In Menduno’s words: it “absolutely blew my mind!” His first reaction was: “You can do that?”

      Stone’s book placed Dr Bill Hamilton squarely on Menduno’s radar screen. By this time, diving’s newest journalist already had a plan in his head for a magazine, the likes of which the sport diving world had never seen. Part revolutionary tome, part messianic call, with a style redolent of rock n’ roll and techno-speak. He was going to shed light on the divers who were doing all these incredible things in the shadows and create a forum whereby disparate diving communities out in the Badlands of the diving world could discuss what they were doing and learn from each other. The divers, scientists and equipment junkies who were pushing the limits of sport scuba would not only be the subjects of the features, they would also be the readers, authors and correspondents. Eventually, they would even be the advertisers.

      Hamilton wrote the lead article “Call it High-Tech Diving” for the first issue of Menduno’s aquaCORPS Magazine (The Independent Journal for Experienced Divers), which came out just in time for the January 1990 DEMA Show in Orlando, Florida. A lot of people walked past Menduno’s stand and picked up a copy. One of the curious passers-by was Billy Deans. A few weeks later, he called Menduno and invited him to come over to Key West. He thought Menduno might be interested in what he was doing.

      
        
        Deans, Menduno: Key West, Florida

      

      

      Every artist has one big idea, although they say Picasso had two. Deans’ big idea was how to execute safe deep mixed gas ocean dives.

      Once he had Hamilton’s tables in hand, he modified his decompression procedures using a set of standard gas mixtures, devised a standard equipment configuration and developed a team-based training model. The system was the product of years of trial and error.

      It was repeatable, adaptable and rooted in the concept of safety. Every new recruit would be shown the video of the recovery of John Ormsby’s body from the steely grey waters above the Andrea Doria, so they understood precisely what they were getting into and knew the consequences of making a mistake. Nobody who watched the video would ever forget it. It was a powerful introduction.

      As soon as Menduno saw what Deans was doing, he knew he had found his and aquaCORPS’ spiritual home. He was inspired. This was ground zero as far as mixed gas diving was concerned. Deans was at the cutting edge, and he was pushing the frontiers out further and further. This was the place to be. Here, he could soak up the knowledge and meet all the key people in the field. Not only that, Florida cave country—another of the cradles of this revolution (as Menduno would often call it)—was just a couple of hundred miles up the road.

      Deans invited Menduno to stay at his home and the second issue of aquaCORPS began life in Deans’ living room. For a while, Menduno would travel back and forth between Key West and Santa Cruz, but, as interest in technical diving started to explode, he knew there was only one place to be and he did not want to miss a thing. In mid-1991, he rented an apartment in Key West and would stay there for the next four and a half years.

      In turn, Deans was excited to have someone around who had made it his mission to get word of extreme sport diving out to a wider audience. Deans saw himself and Menduno as a double act. They were “the pen and the sword”, as he liked to say.

      Deans was first and foremost a businessman. He and Ormsby had started deep diving because—as all dive shop owners everywhere in the world quickly discover—just teaching scuba could not pay the bills and they had to supplement their income by selling the fish they speared. They could earn more money from catching bigger fish and bigger fish hung out in deeper water, so that is where they went.

      Deans hoped his big idea—how to do deep dives safely—could lift him out of the hand-to-mouth existence of a dive shop owner and become big business if more people heard about it via Menduno’s magazine.

      One thing was certain. The elements in the crucible were generating sparks and ever more people were taking notice.

      
        
        What happened next?

      

      

      Exley phoned Key West Diver to talk to Deans about mixed gas. Menduno, now on staff, picked up the phone. Exley visited and dived the Wilkes Barre with Menduno and Deans on board. The dive boat almost got run down in the open ocean by a cargo vessel while Exley was on deco beneath. Exley saw this episode as vindication of his preference for diving caves, rather than shipwrecks. He thought caves were much safer.

      Exley ran courses in Florida cave country teaching Bernie Chowdhury and other northeast wreck divers how to use trimix. He received criticism from others in the cave diving community for doing this but taking a leaf out of Hamilton’s book, Exley’s response was along the lines of—they are going to do it anyway, best to teach them how to do it as safely as possible. Exley assured his students that, as soon as a training agency started issuing trimix diver certificates, he would make sure they each got one.

      Deans joined the Board of Directors at IANTD. His Key West Diver training courses and Hamilton’s tables and schedules would all be integral to IANTD’s mixed gas diver and instructor certification programmes, the first of their kind.

      In 1991, Chowdhury ran the first trimix expedition to the Andrea Doria. The divers conducted extensive penetrations of the wreck using reels and lines; procedures they had learned in their Florida cave diver training courses with Exley. Both Deans – on his first return to the sunken liner since Ormsby’s death - and Menduno were on board for this momentous conjunction of the cave diving, mixed gas diving and wreck diving worlds. The meeting of minds on board was not always amicable. Some of the seasoned northeast wreck divers on board were suspicious of techniques they had never seen before.

      Deans stayed on in the northeast to run trimix courses for leading deep divers in the area. His students included writer/deep diver Cathie Cush and explorer and future Deep Sea Detectives TV star John Chatterton. For just $100, attendees bought a golden ticket to the future of sport diving in the form of a theory class plus a loose-leaf binder with photocopied articles and dive tables. No certificates were handed out. Like Exley’s students, if they wanted a card, they would have to wait. Nor did the course include any actual trimix dives as helium fills were hard to come by. Nevertheless, that single Benjamin slipped into Deans’ hand would change their lives.

      Both Deans’ and Exley’s students got their cards as soon as IANTD started running trimix courses. Deans was instructor #003 and Exley was instructor #005.

      The accelerated decompression tables and gas-switching procedures that Hamilton devised for Exley, Deans and others became widely available and brought deep caves, reef walls and shipwrecks all over the world within reach of sport divers. Thanks to Hamilton, divers now had a much bigger playground to frolic in.

      In Houston in January 1992, Hamilton accepted Menduno’s invitation to chair the nitrox workshop hastily convened following a DEMA nitrox ban which was subsequently rescinded. The workshop laid the foundations for nitrox to become part of mainstream sport diving. It was partly funded by Richard Nordstrom, CEO of Bill Stone’s Cis-Lunar Development Ltd.

      Menduno’s aquaCORPS magazine became the mouthpiece and fount of knowledge for technical divers around the world. Over the years, it carried multiple interviews with all the four other elements in the crucible, Exley, Deans, Hamilton, and Stone.

      After ten years, four versions and costs amounting to more than US$100,000, Stone finally built a machine that he was confident could handle the Huautla cave, get him through the San Agustín sump and help him “place his boot where no one had gone before”. In April/May 1994, he succeeded. With a million-dollar budget, a lot of big-name sponsors and a large team, Stone and teammate and partner Barbara am Ende used Cis-Lunar Mark IV rebreathers to push the exploration of the deepest cave in the Americas beyond all expectations.

      
        
        And…in the end

      

      

      By the end of the 1990s, none of the five pioneers was involved in sport diving.

      Exley was dead, having failed in an attempt to extend his own world depth record. On April 6, 1994, at precisely the same time that Stone was about to venture into a previously unknown section of the Huautla Cave, Exley and his friend Jim Bowden were also in Mexico descending into a cave called Zacatòn, aiming to bottom it out or reach 1000ft, whichever came first. Each was diving independently. Bowden ascended safely with a new record of 282m (925ft). Exley passed into legend. He is still regarded as the greatest cave diver of them all.

      Stone’s pioneering work generated influential ripples. Wakulla 1987 proved that mixed gas diving was a reliable technology and Huautla showed the enormous potential of sport rebreathers. But his brush with scuba diving was never more than incidental. This was not his world. He was primarily a caver and an engineer. His search to reach the bottom of the world continues today but, in 1999, he broadened his scope, formed Stone Aerospace and began turning his attention to outer space as well as inner space, building vehicles that could go where humans could not go, and do things that humans could not do, not only on this planet but on other worlds too.

      By 2000, Hamilton was semi-retired but still much in demand for chairing conferences, speaking at events, and receiving awards.

      Deans had begun training to be a nurse, having quit professional diving following a year in which he lost another friend to the sport and his dive shop was badly damaged by a storm. Nursing provided him with a steady paycheck, a pension, and a positive life change.

      Menduno shut down aquaCORPS in 1996 after producing a dozen issues of the magazine and a handful of newsletters, all of which have become much sought-after collectors’ items. By the time of the magazine’s demise, mixed-gas diving had become accepted by and assimilated into the mainstream diving world. It was hard to find funding for a revolution once the revolution was over.

      In the next talk, I widen the net beyond the activities of the five “Crucible” pioneers, retrace my steps a little and explain how technical diving started to emerge in the early 1990s.
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