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Preface

The fourth major AAUS Workshop addresses the complexities of multi-level, multi-day,
repetitive diving. The information contained in these proceedings is the result of the combined efforts
and knowledge of nearly sixty recognized experts drawn from a variety of fields related to diving. The
discussions reflect some differences of opinion with regard to the options available to the diver
performing repetitive dives. The message from these experts is, however, quite clear. There is a risk
associated with multi-day, multi-level repetitive diving. A one hundred-fold decrease in the
incidence of decompression illness can be obtained by limiting dives to the no-stop range and obtaining
continuous training, recertification and experience.

Three years ago, with the knowledgeable assistance of Bill Hamilton, Glen Egstrom and Dick
Vann, I initiated a three-tiered project that demanded three major AAUS workshops and three years
of effort in an attempt to bring some preliminary results into focus. There are still many unresolved, or
at least compromised, issues regarding dive computers, biomechanics of safe ascents, and multi-level,
multi-day, repetitive diving. The need for further research into the fundamentals of decompression
physiology is evident, as is the absolute need to acquire hard data in order to promulgate more predse
guidelines with a higher level of confidence. Nevertheless, the diving communities' efforts to advance
diving and its related technologies have received the benefit of the most appropriate diving expertise
available on these topics, contained in these three interrelated workshop proceedings.

We are indebted to a group of dedicated professionals who gave of their time and energy to discuss
their repetitive diving experiences that represent the state-of-the-art in the understanding of the
complexities of this type of diving. As a result of this workshop, we have a clearer understanding of
the known and the unknown that should provide guidance for our training programs and challenges for
our researchers.

Michael A. Lang
President
American Academy of Underwater Sciences



Welcoming Address

Michael A. Lang, Smithsonian Institution.

Good morning, ladies and gentlemen. Welcome to the Duke University Medical Center for the
AAUS Repetitive Diving Workshop. Dick Vann and I would very much like to thank the sponsoring
organizations of this Workshop which enabled us to convene our speakers here and get this information
reviewed, discussed and presented in a published format so that we can continue the educational process
of the diving community at large. We specifically wish to acknowledge the American Academy of
Underwater Sciences (AAUS), the Divers Alert Network (DAN), the Diving Equipment Manufacturers
Association (DEMA), the National Oceanic and Atmospheric Administration (NOAA) Office of
Undersea Research, the F.G. Hall Hyperbaric Laboratory of Duke University, and the Association of
Diving Contractors (ADC). We also would very much like to thank the workshop speakers for having
prepared their presentations and their papers, as well as the discussants and participants taking part
in mis program.

Richard D. Vann, Duke University Medical Center.

I also want to thank you for coming. We really appreciate your interest and your support,
particularly Andre Galerne, who put a lot of effort into getting the ADC members together here, en
masse. While decompression has many very interesting and fundamental questions associated with it
that scientists could study in isolation from the real world, I think it is important to remember that
decompression originated from practical problems. Today's presentations and future research, we hope,
will be useful to those operators who have questions concerning safety and efficiency. That is why this
program was organized with a strong operational component followed by scientific presentations. We
are anticipating good interaction between scientists and divers.

Let me review the goal, objectives and rationale of the workshop. Our goal is to present
information which might help to understand the physiology of decompression and eventually to reduce
the risks and improve the efficiency of repetitive diving. This goal will be pursued through the
following objectives:

To understand the operational and environmental problems which face the various diving
communities and to encourage cooperation and coordinated effort between these communities for
their mutual benefit;

To assess and interpret the, operational experience as it might relate to the underlying
physiology and,

To discuss methods for analyzing decompression data, computing decompression procedures and
conducting decompression trials.

The state of the art of repetitive diving as defined here includes multi-level, multi-day diving,
compressed air work and surface decompression. These techniques are to be evaluated from collective
operational experience. Through discussions of this information, hypotheses concerning the
mechanisms of decompression and decompression sickness will be formulated. These hypotheses might
eventually be tested by experimental trials and statistical analysis of decompression databases.
Databases, analytical methods and the design and conduct of decompression trials will be presented to
establish a quantitative foundation for the development of computer algorithms and repetitive
decompression procedures which are as efficient as acceptable risk will allow. An exchange of ideas
will be encouraged by providing ample time for both formal and informal discussion. We will review
the comments you made, so if you have a brilliant insight after you leave here or if you discovered that
what you have done for the last 30 years is wrong, we might change it!
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About AAUS

The American Academy of Underwater Sciences (AAUS) is a non-profit, self-regulating body
dedicated to the establishment and maintenance of standards of practice for scientific diving. The
AAUS is concerned with diving safety, state-of-the-art diving techniques, methodologies, and
research diving expeditions. The Academy's goals are to promote the safety and welfare of its members
who engage in underwater sciences. These goals include:

• To provide a national forum for the exchange of information in scientific diving;

• To advance the science and practice of scientific diving;

• To collect, review and distribute exposure, incident and accident statistics related to scientific
diving;

• To promote just and uniform legislation relating to scientific diving;

• To facilitate the exchange of information on scientific diving practices among members, and;

• To engage in any or all activities which are in the general interest of the scientific diving
community.

Organized in 1977 and incorporated in 1983, the AAUS is governed by a Board of Directors. An
Advisory Board of past Board of Directors members provides continuity and a core of expertise to the
Academy. Individual membership in AAUS is granted at the Member, Associate Member, and Student
Member categories. Organizational membership is open to organizations currently engaged in scientific
diving activities. Maintenance of membership is dependent on a continued commitment to the purposes
and goals of the Academy, compliance with the reporting requirements and payment of current fees and
dues.

• For the diving scientist, AAUS provides a forum to share information on diving research,
methodologies and funding;

• For the diving officer, AAUS provides an information base of the latest standards of practice
for training, equipment, diving procedures and managerial and regulatory experience, and;

• For the student, AAUS provides exposure to individuals, agencies and organizations with on-
going programs in undersea research.

Scientific diving means diving performed solely as a necessary part of a scientific activity by
employees whose sole purpose for diving is to perform scientific research tasks. Scientific diving does
not include tasks associated with commercial diving such as: rigging heavy objects underwater,
inspection of pipelines, construction, demolition, cutting or welding, or the use of explosives.

Scientific diving programs allow research diving teams to operate under the exemption from OSHA
commercial diving regulations. This reduces the possibility of an OSHA fine and some concern
regarding civil liability. Civil suits examine whether the "standards of practice of the community"
have been met. Diving programs which conform to AAUS standards reflect the standard of practice of
the scientific diving community and allow divers from different institutions to perform underwater
research together. This reciprocity between programs is the product of years of experience, trust and
cooperation between underwater scientists.
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