




4x4x4x4
Four times a year
Four times the copy
Four times the quality
Four times the dive experience

Advanced Diver Magazine might just
be a quarterly magazine, printing
four issues a year. Still, compared to
all other U.S. monthly dive maga-
zines, Advanced Diver provides four
times the copy, four times the
quality and four times the dive
experience. The staff and contribu-
tors at ADM are all about diving,
diving more than should be legally
allowed. We are constantly out in
the field "doing it," exploring,
photographing and gathering the
latest information about what we
love to do.

In this issue, you might notice that
ADM is once again expanding by 16
pages to bring you, our readers,
even more information and contin-
ued high-quality photography. Our
goal is to be the best dive magazine
in the history of diving! I think we
are on the right track. Tell us what
you think and read about what
others have to say in the new
"letters to bubba" section found on
page 17.

Curt Bowen
Publisher
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By Curt Bowen

Side scan sonars have long been one of the most
sought after and effective tools for underwater
searches. They can search large areas quickly, and

"see" what's on the bottom regardless of water visibil-
ity. Side scans actually appear to remove the water and
give a clear picture of any object sitting on the bottom.

Not so long ago, if a diver wanted to purchase a
side scan sonar, he or she needed a big bankroll. The
starting price of a good system was well in excess of
$100,000. In recent years, the cost has come down
significantly, making them popular with a diverse group
of underwater searchers, including treasure hunters,
commercial salvage companies, law enforcement agencies
and dive rescue groups. These low-cost, high tech
underwater search systems are capable of locating a
variety of targets from downed aircraft to drowning
victims. Law enforcement and dive rescue groups use side
scans to search for bodies, vehicles lost in the water,
capsized boats and missing airplanes. Commercial diving
and salvage companies employ side scans to locate and
track underwater pipelines, find lost propellers and
dredge parts, search for sunken vessels and a variety of
other applications. Professional treasure hunters, and
even recreational divers, are using these sonars to find
both modern day and centuries old shipwrecks.

Side scans operate by transmitting an acoustic
signal from transducers mounted on each side of a
towed fish. This acoustic sound wave reflects off any
object laying on the bottom, returns to the towfish, is
received and is processed into a picture. The picture is
produced on a topside thermal printer or on a PC. These
super search devices work equally well in fresh or salt
water, and can be used in lakes, rivers, harbors, and the
open ocean.

The tow fish is designed for maximum stability, so
that waves and a rocking boat have very little impact on
the sonar beam being transmitted and received.

Made up of short, high-energy pulses given off
from one to 40 degrees from the fish, the beam
sweeps across the bottom resulting in a continual
stream of returning echoes. These echoes are
translated by the control unit into 1,652 evenly
spaced dots displayed in one single eight-inch line
on a thermal printer. Each dot can be any one of 16
shades of gray, which is determined from the ampli-
tude from each pulse returned. When the line is
completed on the paper, the transducer sends out
another pulse and the entire process is repeated.
The thermal printer prints 156 lines of data per inch
producing a high quality illustration in surprising
detail of the bottom and its hidden contents.
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JW Fishers has designed a cost-effective side scan sonar
unit, the SSS-100K/600K, for the low budget wreck and treasure
hunter. The 100K unit is best for wreck hunting or general search
applications with long-range scans of up to 1,800 feet per side
(3,600-foot swath). The 600K unit was designed for high-resolu-
tion scans, but is limited to a 400-foot swath. These units were
designed to locate small items, such as drowning victims,
weapons, stolen items, and canons, among other things.

Both units can be used in depths up to 500 feet. The fish is
constructed of high impact PVC. The cable is enclosed inside an
abrasive resistant hollow braid polypropylene line, and the
micro-processor-driven, high-resolution printer is mounted in a
durable, waterproof case. The total system is highly modular,
ruggedly built and designed to take the punishment of full-scale
salvage operations.

Fishers' side scan sonar devices have a full set of operator
controls and indicators that are located on the front of the
printer.

Features include:

Range: The device allows both short range (39 ft) scanning for
the smallest of targets or 1,800 feet for locating very
large targets.

Scale Marks: Places small vertical marks at set intervals of the
selected range. The marks allow the operators to determine
the distance to a target from the boat.

Boat Speed: Adjusts the printout for the correct speed distortions.

Auto Mark: Places small, black horizontal marks at indicated time
intervals allowing the viewer to estimate time durations.

Amplifier: Allows the operator to fine-tune the printout for even
gray scales

Event Marker: Places a dashed line across the page allowing the
operator to distinguish between pattern runs. This can be
matched to store way points in a LORAN or GPS.

JW Fishers is one on the manufacturers of low-cost side scan
systems. They offer two single frequency systems, a 100 KHz
and a 600 KHz for under $20,000. A dual frequency system,
combination 100/600 KHz system is available for under $25,000.
All of Fishers' side scans come standard with a high-resolution,
17-inch-wide thermal printer. A PC hardware/software package
is available as an option.

For more information on JW Fishers side scans,
call (800) 822-4744 or visit their web site at www.jwfishers.com.

Issue 10 •  • Pg 7



Pg 8 •  • Issue 10

I.A.N.T.D. Technical Training Facility #539
ave. a.r. salas #72 • p.o. box #165

cozumel q.roo, mexico 77600
Ph: 011-52-9-872-4567 Fx: 011-52-9-872-7558

E-Mail: dmanfish@divecozumel.net
w w w. d i v e c o z u m e l . n e t



Sometimes these dives come together on short
notice. Dynamics might include the time of year, a
spell of exceptional weather, a strong dive team

focused and committed to a singular purpose, locating
transportation to the dive site, and other factors as well.
More than likely, it’s some combination. When all these
circumstances collide for positive effect and the target is a
rarely visited wreck dive site, a magical dive day emerges;
and that’s how it was, the day I got the Empire Bell.

It was early June 2001, and I had dived the Cities
Service Empire twice. This was to be my third dive on
this WWII U-boat casualty of early 1900’s vintage. The
two previous dives occurred the weekend before. Then
it was Mike Rodriguez, Mike Potter, and myself. Michael
Barnette joined us on the second day that weekend.
Today's dive team consisted of Barnette, Joe Citelli,
Potter, and myself. The only previous documented diver
on this ship was Mark Mondano who saw it once in the
late 1980’s. My third visit today was going into the
record books as I could now claim to have dove this lost
ship of Cape Canaveral more times than anyone before
me. The first two dives were phenomenal. The ship, 33
miles east of the Port Canaveral entrance in 240fsw, was
sitting on the western most edge of the Gulf Stream,
and on the first two days conditions were good enough
to capture a number of photo’s documenting this
historical figure from Brevard Counties past.

The day began with the four of us heading 90
degrees out of Port Canaveral in a small boat as the sun
slowly rose from the eastern horizon. The boat had been
modified with seats removed to accommodate all our

By Mark Zurl

One of the ships two
telegraphs discovered
lying within the
twisted wreckage.

Diver swims towards
the sterns deck gun.
This gun was used to
determine the ships
true identity.

Diver swims past the
ship's bollards.
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gear. Dive charters don’t exist in the area, so all visits are made with local
assistance. The two hour journey to the wreck offshore went well as the
weather was with us.  We had small swells of 1-2 foot and generally flat seas
with conditions improving as the day went on. It was decided we would dive
the wreck in two, 2-man teams. Potter and Citelli volunteered for the first
dive and suited up, while Barnette and I rigged the float balls, marked the
wreck, and made an assessment of the current. The decision was made to
smart-bomb the wreck. This procedure consisted of the dive team to enter
the water and quickly swim to the bottom while towing a float-ball line. Once
the team had located the wreck on the bottom, they would tie the float-ball
line off to the wreck and then use it later for their ascent.

The 70 minute runtime of the first team passed quickly. They gave us the
condition report after exiting the water. It was not encouraging. Sixty to 160
foot consisted of various layers of muddy brown water, richly filled with
particulate, obstructing vision. This dirty water layer was preventing an early
morning overcast sky from getting any light on the bottom. Visibility was
reported around 25 feet, and this is considered poor as far as general Florida
ocean diving is concerned. This was in contrast to the previous weekend
where conditions were much better. I might add there were other reports
indicating these types of conditions on the deeper wrecks further south.

The previous weekend we recognized right away the artifact potential
this virgin wreck had. Much of the ships bridge had collapsed and fallen. Port
and starboard telegraphs, helm stand and binnacle, portholes everywhere!
We had found the ship as it fell, and we realized our eyes were the first to see
what no one else had witnessed. It was an impressive site!  As Barnette and I
geared up for our dive, as we were the second team, it was decided he would
attempt to retrieve one of the ships telegraphs. My mission was to photo-
graph whatever I could. I was not anticipating the removal of any items, nor
was I really interested in doing so. I sincerely felt the images I captured were
my trophy and so carried no tools, except my camera.

Joe Citelli poses with the
recovered ship's telegraph.

Exposed to 60 years of harsh ocean eviroment has taken its toll on the
Empires superstucture leaving it in a heap of twisted sea growth coverd metal.
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Sank: Feb 22nd, 1942
Length: 465 feet
Beam: 65 feet
Oil Tanker: 8,103 Gross Tons

The Empire was built in 1918
at Sparrows Point, Maryland,
by the Bethleham Steel Ship
building company. Under the
command of Captain William
Faucett Jerman Jr., the
Empire began its final
voyage from Port Arthur,
Texas, with a crew of 40
sailors and nine armed naval
guards. Skirting around the
Florida Keys to the north
along the gold coast, she
was bound for Philadelphia
with a full load of petroleum
products.

In the depths, awaiting an
ambush, was the German
submarine--the U-128--
commanded by Lieutenant
Commander Ulrich Heyse.
This long-range, type IX
U-boat had been dispatched
to the United States coast
for the sole purpose of
sinking as many ships as
possible. Sighting the
Empire on the horizon the
German U-boat set course to
intercept the large oil
tanker. Firing six torpedoes,
only two made their mark by
impacting the Empire star-
board quarter, setting the
ship ablaze. Abandon ship
orders were immediately
given and the crew
scrambled to the lifeboats.
Captain Jerman was mortally
wounded when he was
crushed between a lifeboat
and the Empire's haul. Seven
of the crew's bodies were
later discovered floating by
the destroyer U.S.S. Biddle
(DD-151), while seven other
crew members were pre-
sumed to have gone to the
bottom with the burning ship.

We went over the side and kicked straight towards the bottom. At about
215’, we neutralized and drifted with the current. It was indeed cold and
dark, and all I could make out was the sand whizzing by below me. I instinc-
tively kept my head up and looked around, 360 degrees, for some faint
shadow to indicate the wreck. We continued drifting as both Barnette and I
held the up-line. I now had around 4 minutes on my clock. At that time the
ubiquitous jacks came out of the darkness to greet us, and then showed us
the way. The ships ghostly faint image began to appear before us as we
moved closer, and it was obvious we were drifting parallel to the wreck.
Simultaneously we recognized the opportunity and realized it was now or
never. We turned and kicked towards the wreck while Barnette held the end
of the up-line and I pulled in the slack while just above him on the line. We
hit the wreck and Barnette immediately tied off on the starboard bow area
while I assisted by keeping the tension off that part of the line he was
working. Once the line was secured, without hesitation, Barnette swam
towards the mid bow area and location of the former bridge which had been
reduced to rubble by time and forces of the sinking. As he swam away I
reached for my camera. Even before I had managed to unclip it from my
shoulder D ring, I realized images would not be possible. Conditions were
too bad. I decided in that instant to further survey the ships bow area as it
just seemed the most logical thing to do. I proceeded forward from where
the line was tied off toward the extreme bow area. Within minutes I was
making notes for future reference.  I swam around an obstruction.  I looked
down and there, right before me, on the deck where it had fallen years ago,
lay the ships bell!  At first I was shocked and amazed. I had never anticipated
such a discovery.  Never had I imagined that I might be so lucky to come
across this artifact even though I had not discounted the possibility of it
happening.  It lay there before me, right on the deck, slightly surrounded by
wreck rubble, but clearly discernable. I could not believe what I was seeing.
A ships bell is so rare.  It was hard for me to imagine what I had just found.

Since I had begun the dive with no intention of retrieving any artifact, I
had brought no tools. Except for my two liftbags I always carry, I was totally
unprepared to take the prize. It took me about a minute to decide what to
do. How would I secure such an item to the liftbag? Not sure if it would even
be possible, I reached into my right pocket and retrieved my jon-line. A six

H I S T O R Y
C i t i e s  S e r v i c e  E m p i re

Author Mark Zurl shows off his trophy ships bell from the Cities Service Empire.

Issue 10 •  • Pg 11



foot cord with clip on either end was not much to work
with; I quickly rigged a choke-chain type of loop and
slipped the bell inside the loop. The bell was balanced
perfectly. The center of gravity was such that the loop
seemed to capture the bell tightly and was enough of a
grip to send this ships crown to the surface.

Now, time was quickly passing.  I instinctively knew
my double steel LP 80’s did not carry enough gas for all
this effort. I didn't even have to check my SPG to verify.
I decided to use the exhaust from my second stage
regulator to fill the lift bag as I worked, rather than fill
the bag directly with unused gas. I placed the exhaust
underneath the bag, and set everything up.  I put
enough gas in the bag to just take the bell off the
bottom. I then checked the balance and ran a few quick
tests to see if the bell could fall out of the quickly rigged
jon-line loop. It looked good enough to make the try. I
put one last breath into the liftbag and watched the bell
slowly rise into the darkness above me.

By now, it was now 20 minutes into a planned 25
minutes BT. However, the extra effort and surprises
caught me off-guard and it was now obvious I had

missed my turn pressure. I quickly swam back to the up-
line where I saw Barnette approaching from the distance.
He, like me, was running dangerously ahead of schedule
from all the excitement, so when I flashed him that I was
proceeding back, he quickly made note and added he
would be right behind me. We worked the up-line free,
held on tightly to the rope, and felt the current tug us
away from the wreck as we began the relatively stress-
free ascent.  The 70 foot gas switch went smoothly, and
before long I had settled back for my remaining deco
obligation while my mind raced along with thoughts of
the bell.  Barnette felt my excitement, but had no
knowledge of what I had recovered. I was not sure if he
had salvaged one of the ships telegraphs, as planned.
We counted down the minutes, but as usual, I was first
out of the water.  When Citelli and Potter on the boat
verified they had retrieved the bell from my liftbag, I felt
relieved that it had not somehow become lost.  At that
moment, I realized my luck and success were secure.

mzurl@bellsouth.net
www.deeperstuff.com
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Dissolved Gas Modeling

The French physiologist, Paul Bert, first clinically
described "bubble trouble" or caissons' disease in 1878.
He determined that breathing air under pressure forced
the nitrogen into solution in the tissues and blood of the
body; and that as long as the pressure was constant, the
nitrogen remained in solution. But when the pressure
was rapidly released, the nitrogen would return to a
gaseous state (free phase) much too rapidly to pass out
of the body in a natural manner. This led Bert to the
conclusion that divers and caisson workers needed to
return to the surface slowly.

Although slower ascents certainly improved decom-
pression for divers and caisson workers alike, some
divers continued to suffer from "bubble trouble" (de-
compression sickness). At this time, there was a general
feeling that the limit of diving was around 120 feet of
sea water (36 msw).

In 1908, while working with the Royal Navy, the English
physiologist John Scott Haldane composed a set of tables
and schedules for diving at sea level. He observed that
goats, when brought to the surface after being saturated
to 165 feet of sea water (46 msw), did not develop decom-
pression sickness (DCS) if subsequent decompression
ceilings were limited to half the prior ambient pressure.
Extrapolating these observations to humans, researchers
reckoned that tissues tolerate elevated dissolved gas
pressures (tensions), greater than ambient by a factor of
two, before the onset of symptoms. Haldane then con-
structed schedules, which limited the critical supersatura-
tion to two in hypothetical tissue compartments

A "compartment" is merely a mathematical model
and does not directly correspond to any specific tissue in
our bodies. The compartments were characterized by
their half time (half life). That is, in this model, absorp-
tion or elimination of gas in tissues is at an exponential
rate; in a given half time a compartment will gain (or
lose) one-half of the total amount of inert gas that it
could gain (or lose) at the present pressure of the gas.
Within this model fast compartments control deep, short
dives while slower compartments control shallower
longer exposures. If pressure is increased, a "five
minute" tissue compartment will be 50 percent saturated
in five minutes, 75 percent saturated in 10 minutes, 87.5
percent saturated in 15 minutes, and essentially satu-
rated in 30 minutes (six half times). Haldane used five
compartments (five, 10, 20, 40, 75 minute half times),

which were employed in decompression calcula-
tions for the next 50 years. An immediate result of
Haldane's studies was an extension of the practical
operating depth for air divers to around 200 feet.

At the same time Haldane was working on
his dissolved gas model, Sir Leonard Hill was
developing a model that advocated a slow
uniform reduction in pressure to accommo-
date the slowest saturating tissue. Hill
proposed that to prevent bubble
growth, decompression depended on a
maximum state gradient between tissue and
environment (ambient) pressure. This was a
pressure differential (delta P) model and not
the ratio as Haldane proposed. Sir Leonard
Hill's work is called the "Critical Pressure
Hypothesis". Sir Leonard Hill first questioned
the wisdom of staged decompression vs.
continuous uniform decompression since
body tissues are more likely to act in an
"analog" than a "digital" manner. This
would appear very similar to the satura-
tion tables that were developed by
Lambertsen and others that are still in
use today. In the past, the difference
in applicability between Haldane and
Hill was whether or not exposures
were short or long, relatively shallow
or deep. Neither model would work
for all applications, however, had
Hill's work been more universally
accepted, deeper stops and slower
ascents might have been common-
place decades before now.

In 1937, the U.S. Navy then
developed its own set of
tables. The major difference of
the USN tables was the
assignment of separate
limiting tensions (maximum or
"M" values) to each individual
compartment. Simply put, the
M-value is the maximum
allowable nitrogen pressure in
a specific theoretical tissue
within the decompression
model. Later, in the 1950s and
early 1960s, other U.S. Navy
investigators, in addressing

Reduced Gradient Bubble Model
A Modern Decompression Algorithm

Tim O'Leary & Bruce Wienke
NAUI Technical Operations
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repetitive dive exposures, advocated the use of
six half-time compartments (five, 10, 20, 40, 80,
120 minutes) in constructing decompression
schedules, with each tissue compartment again
possessing its own limiting tension (M-value).
The tables are still in use by the U.S. Navy and
many certification agencies today.

The modern Royal Navy Tables are also
descendants of Haldane's early work. However,
they provide more conservative limiting ten-
sions (M-values) than the United States Navy
and they provide more conservative repetitive
dive procedures.

Professor A. A. Buhlmann also utilized
Haldane's theory with 16 half time compart-
ments ranging from 2.65 to 635 minutes. Many
of the dive computers designed over the last six
years are utilizing compartments with half times
up to 720 minutes. This proliferation of compart-
ments is a clue that we have not fully under-
stood what is going on. Originally, Buhlmann
employed an E-E algorithm (exponential
ongassing and exponential offgassing) but later
models employed E-L algorithms (exponential
in-linear out) that stipulate that inert gas
elimination is slower than uptake.

All biophysical models of inert gas transport
and bubble formation try to prevent "bubble
trouble". However, they differ on a number of
basic issues that are still mostly unresolved
today:

1. The rate limiting process for inert gas
exchange, blood flow rate, or gas transfer
across tissues,

2. The composition and location of critical
tissues (or bends sites),

3. The formation and growth of bubbles,
4. The critical trigger point best delimiting the

onset of symptoms such as the amount of
dissolved gas in the tissues, volume of the
bubbles, the number of bubbles within the
unit tissue volume,

5. The very nature of the critical insult that
causes the bends.

While these issues confront every modeler
and table designer, they remain ambiguous and
perplexing in application. These concerns
translate into dilemmas for the decompression
modelers and have limited or qualified their best
efforts to describe decompression phenomena.

Dissolved gas models limit degrees of tissue
saturation, assuming that gas exchange is
controlled by circulatory rate of delivery (perfu-
sion) or gaseous diffusion between blood and
tissue. The exchange of inert gas in the Haldane

model is driven by the local gradient, which is the
pressure differential between dissolved gas in the
arterial blood and the local tissue tension (dis-
solved gas pressure within the tissue).

Haldanean models will seek to maximize the
rate of gas uptake or elimination by maximizing
this gradient. Upon ascent, this model takes the
diver from depth to as close to the surface as
possible within M-value constraints. Any bubbles
are now at their largest permissible cumulative
volume and bubble (free phase) size for that
depth or M-value. When compared to modern
decompression models, some have observed that
the Haldanean model appears to work more like a
treatment table than a decompression table. This
is because it treats larger cumulative volumes and
bubble size with pressure in the shallow zone in
lieu of increasing free phase (bubble) elimination
at depth. Oher Haldanean critics note that
contrary to a dissolved gas model, bubbles
appear before the supersaturation ratio is met.

A New Look at Decompression Tables

Today, several groups of scientists have been
saying that Haldane did not present all the
answers. Their studies on the origin and growth
of bubbles have formed the basis for new set of
decompression algorithms and diving tables
named the Reduced Gradient Bubble Model by
Dr. Bruce Wienke. The problems that these
scientists addressed were the gaps in our tables
that have been left unexplained by Haldanean
theory. Saturation diving at one extreme and
bounce diving at the other fit neatly (but not
simultaneously) into Haldane's theory. But over
the years of use, gaps have appeared in the
tables that remained unexplained by dissolved
gas theory. On some exposures, Haldanean tables
presented a higher incidence of bends. Table
modelers to cover those circumstances, even
when the revisions did not agree with Haldane's
original calculations, would then revise the tables.

In recent years many changes and modifica-
tions have evolved in our use of diving tables
such as shorter no-stop times, slower ascent rates
and recommended safety stops. These modifica-
tions were developed through Doppler technol-
ogy that detects a symptomatic bubble in the
body, dive computer development, statistics, and
a more conservative diving consensus among the
community. All of these changes are supported
on operational, theoretical and experimental
grounds by phase modeling.

A New Era: Phase Modeling

Pearling fleets that operated in deep water off
northern Australia employed Okinawa divers who
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dived to depths of 300 fsw for as long as one
hour, two times a day, six days a week, and 10
months out of the year. For their own economic
concerns, they used diving schedules that were
developed by trial and error and not by science. As
reported by Brian Hills and Le Messurier in 1965,
these divers began their staged decompression
stops much deeper but with less overall decom-
pression times than would have been required by
Haldanean theory. The tables were developed
empirically, but they worked.

Similar schedules and procedures also evolved
in Hawaii, among diving fishermen according to
Farm and Hayashi. Harvesting the oceans for food
and profit, Hawaiian divers would make between
eight and 12 dives a day to depths beyond 350
fsw. A typical dive series might start with a dive to
220 fsw, followed by two dives to 120 fsw and end
with three or four more dives to less than 60 fsw
with little or no surface intervals between dives.
These dive profiles literally clobber conventional
tables, but when analyzed using bubble and phase
mechanics, these extreme profiles gain credibility.

In the mid 1980's, decompression bubble
models began to gain some acceptance within the
diving community from the work done by David
Yount (Varying Permeabilty Model) Tom Kunkle
(Surfactant Stabilized Model). While David Yount's
work did begin to simplify the detailed physics of
the gas nuclei, it did not quantify the formation
and stabilization mechanisms for bubble seeds.

Phase mechanics as it pertains to diving begins
with the concept that our body's tissues store
persistent gas micronuclei over a time scale of
minutes and hours. Micronuclei can be thought of
as "bubble seeds." They have been demonstrated
experimentally in agar, salmon and shrimp. These
"bubble seeds" are about one micron in size and
for comparison red blood cells measure three
microns in size. While the origin of these "bubble
seeds" is not fully understood they are thought to
be caused from blood and tissue rubbing together
(friction), gas in out intestines, exercise, mechanics
of blood coursing through our circulatory system
and even cosmic radiation and charged particles.

Micronuclei are stable when held at a fixed
pressure but can become unstable when exposed
to changes in pressure. These micronuclei are
classified into families according to size and the
characteristics of their surfactants. The surfactant
is a bubble film surface of activated molecules that
coats the bubble and are both lipid and aqueous.
The composition of the surfactant affects the rate
at which gas diffuses in and out of the bubble. The
larger the micronuclei the more readily they will
develop and grow into bubbles.

The establishment and growth of bubbles
and possible bubble trouble involve a number of
distinct yet overlapping steps:

1. The birth of the bubble,
2. The dissolved gas builds up within the body,
3. The excitation of the micronuclei and growth

of the bubble from free phase (bubble) and
dissolved phase interaction,

4. The aggregation of the bubbles,
5. The tissue damage and ischemia caused from

both the aggregation and growth of the
bubbles.

As pressure decreases on ascent, the
dissolved gas, which is now at a higher pressure
than the pressure within the bubble seed,
begins to diffuse from tissues across the bubble
boundary and into the seed interior. This
increases the internal bubble pressure and
causes the bubble to grow. RGBM then stages
the diver at a permissible super saturation that
has been fitted to laboratory observations,
diver data, and maximum likelihood to risk. The
permissible super saturation within RGBM
continually changes with the equations of state
for time, temperature and pressure.

The very tenet of Dr. Wienke's Reduced
Gradient Bubble Model (RGBM) is to maintain
the diver at depth to both crush bubbles and
squeeze out the gas via diffusion across the
surfactant. Since both the dissolved gas and the
free phase (bubble) gas must be eliminated it
becomes a playoff in staging the diver. RGBM
determines a decompression rate that limits and
tracks both the size as well as the cumulative
volume of the bubbles during the ascent phase
of the dive. This is done while using real equa-
tions of state to determine rate of diffusion
through the bubble film surface and small-scale
changes in the radius of the gas nuclei during
compression-decompression This is a major
breakthrough for decompression modeling.

Wienke's RGBM model is a dual phase
approach to decompressing divers under wide
array of conditions including multi-day, multi-
level, repetitive, non-stop, altitude, decompres-
sion, mixed gas and saturation diving. RGBM
assumes that during the compression phase of
the dive, the "bubble seeds" are crushed to
smaller sizes and apparently stabilize at their
new reduced size.  During the decompression
phase of the dive, it is also assumed a certain
critical radius will separate those bubbles that
will grow from those bubbles that will contract.
It is during this stage of the dive that RGBM
defines the fundamental difference between
free phase (bubble) modeling and dissolved gas
modeling. RGBM gradients for the elimination
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of bubbles increase with depth. That is directly
opposite to the dissolved-phase gradient that
decreases with depth. RGBM minimizes bubble
growth and cumulative volume (phase volume)
during decompression while reducing physiologi-
cal insult and overall decompression time.

Wienke has extended the Reduced Gradient
Bubble Model over other bubble models to
repetitive/multiday diving with three gradient
reduction factors that are applied to both the size
of the bubble and the cumulative volume of the
bubbles. The first factor reduces the allowable
gradient by accounting for new bubble seeds
generated over a time scale of days. The second
factor reduces the allowable gradient by allowing
for the birth of additional bubble seeds gener-
ated on reverse diving profiles. The third factor
reduces the allowable gradient by accounting for
bubble growth during repetitive exposures on a
time scale of hours, and this gradient was reduced
with observable diffusion into bubbles during the
first two hours of fast tissue compartments.

While RGBM is certainly changing the face of
advanced diving protocols, at the recreational,
non-stop level few changes will be evident to the
untrained eye. But it is the correct physics of
the RGBM that will reduce the effective risk of
all levels of diving. In the recreational diving
arena, RGBM will require mandatory safety
stops, restrict deep dives with short surface
intervals, and penalize no-stop limits on reverse
dive profiles.

RGBM Validation, Testing, and Implementation:

The following are some important facts about
RGBM validation and testing:

1. Los Alamos National Laboratory has used the
RGBM (full up iterative deep stop version) for
number of years, logging some 389 dives on
mixed gas (trimix, heliox, nitrox) without
incidence of DCI. Thirty five percent of these
dives were decompression dives and 25
percent were repetitive dives without decom-
pression with at least two hours surface
intervals.

2. NAUI Technical Diving Operations has been
diving the full up deep stop version for the
past four years, with some 700 dives logged
worldwide with a wide array of mixed gases
from nitrox through trimix. Diving depths have
ranged from 60 fsw to over 500 fsw without
incidence. These dives have ranged from warm
tropical Caribbean waters to the cold waters
of northern Europe.

3. Modified RGBM recreational algorithms
(Haldane imbedded with bubble reduction
factors limiting reverse dive profiles,
repetitive, and multiday diving), as coded
into SUUNTO, ABYSS, HYDROSPACE
ENGINEERING, ATOMIC AQUATICS, and
PLEXUS dive computers lower and already
low incidence rate of approximately 1/
10,000 or less.

4. A cadre of divers and instructors in the
mountainous New Mexico, Utah, and
Colorado have been diving the modified
(Haldane imbedded) RGBM altitude tables
with an estimated 400 dives, without
incidence. Again, this is not surprising since
the altitude RGBM is slightly more conser-
vative than the usual Cross correction used
routinely to about 8,000 feet.

5. Within the dive computer implementations
of the RGBM, not a single hit has been
reported in the multi diving category. Up to
now this encompasses several thousand
dives.

6. Extreme chamber tests (300 fsw and
beyond) for mixed gas RGBM are currently
being run without incidence.

7. Recent experiments by Alf O. Brubakk of
the University of Trondheim, Norway and
Bruce Wienke of Los Alamos National
Laboratory, New Mexico compared the
effects of three different decompression
schedules on pigs. They tested the
standard Haldanean U.S. Navy model
against two faster ascent rates congruent
with the Reduced Gradient Bubble Model.
The researchers tested whether or not the
RGBM type profile would give effectively
deeper decompression staging, with a
resulting reduction in bubble expansion
and growth of cumulative volume. The
schedule that most closely resembled the
RGBM model produced significantly fewer
bubbles than any other profile tested.
See: "The effect of in-water decompres-
sion profile on bubble formation after
dives with surface decompression",
Brubakk A.O., Wienke B.R. et al. (J. Appl.
Physiol.).

An approach treating bubble nucleation,
excitation, and growth in tissue and blood is
termed bubble mechanical, because it focuses
on bubble and their interactions with dissolved
gas in tissue and blood. It is with this approach
that NAUI Technical Operations will begin
implementing the NAUI RGBM tables for
recreational and technical diving alike.
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Letters to Bubba

E-Mail Bubba at: AdvDvrMag@aol.com

Advanced Diver Magazine is proud to announce our Letters to Bubba editorial
section. Bubba Beauregard, a cousin far removed, famed pig farmer and a pretty-
much-forgotten-about, good-ole-boy from the Florida Everglades, contacted us via
U.S. snail mail, post marked 12/96. Bubba, who graduated with honors from the third
grade and the inventor of the new breathing gas "Methox" (see ADM issue 3),
offered to assist ADM with incoming letters, trash removal and refrigerator leftovers.

Please feel free to submit your comments to Bubba via our e-mail address. Please
type your comments slowly; Bubba can't read very fast.

Outstanding photography by Chris Fallows, Where White
Sharks Fly (issue 9). Would hate to be a seal in those waters.

Bubba: I aint never ate a seal critter before, wonder ifin
it taste like opossum belly and collard greens?

Frank Richards / Internet

I was fascinated with the article on the Armadillo Side
Mount Rig in Issue # 9.  Looks like a good way to rig the
gear, but I have two questions.  Why is this configuration
named Armadillo, and how does that butt plate feel?

Bubba: The armadillo name came from the way the
harness wraps ‘round the diver, kinda like a armadillo
shell. Bruce, a cousin of mine from Key West says the
butt plat is somin to write home about. Not sure what
he ment by that, my mamma wasn’t to impressed.

James Kelderman / Internet

In Issue # 9's article entitled "In Search of Virgins", it
says that there are thousands of cenotes that have not
been explored below the water line.  How do you know
that no-one has been in them?

Bubba: Any cave I ever been in that others have seen
had chew spitten marks on the walls and empty beer
cans on the floor. We seen no spit marks or beer cans so
dey must be virgin. Plus even I aint stupid enough to not
run a line in a cave.

Cliff Stevens / Internet

I liked the photography and information in the "Pipe-
fish" article.  I was wondering if you could tell me how
the Pipefish got its name.

Bubba: Long way back, new comers to these lands had
to catch their own fish for survival. It was noted that
these long fish made good smokin pipes when dried out
in the sun. My corn cob pipe works much better.

Chuck Joseph / Internet
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Thanks to your magazine and the inspiration if gives, I've
had a great year diving. I've dove wrecks in the Great
Lakes, flooded towns in Oklahoma reservoir, and caves
and mines in Missouri. I'm now Advanced Nitrox and
Decompression trained, and have just finished up
Introduction to Cave Diving with a trip to Cannonball
spring. In fact, I took the edition of ADM that featured
Cannonball, and used the map to plan my dive.

Bubba: Golly gee, what can a guy say about that besides
“I love ya man” with a nice hard (Male bonding) slap on
the ass.

Brock Frederickson / Internet

Love the magazine, but when are you going to start
coming out more times a year?

Bubba: We’d love to come out with an issue every month,
but then we’d start looking like all the other magazines,
filled with junk and we don’t want that do we.

Rhonda Wise / Internet

Exciting magazine, It must be nice to travel all over the
world exploring cool places. How can I join in on some
of these expeditions?

Bubba: I asked the same question to Curt, the publisher
every time I see’em packin his big black F-250. He says
that anyone can come along when dey get the proper
training, time and lots of cash. So I figure if you gots
these things then you can go also. Keep an eye out in
the mag for up comin expeditions.

Dan Campbell / US Snail Mail

Since we assigned a task
for Bubba, he has been
camping out beside the

mail box awaiting any new
letters. So please send in
your comments so Bubba

will have something to do
other than drink, chew and

harass farm animals.
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Compact H1 HID Light Head

This new H1 Compact HID 10-
watt light head is comparable
in output to our exremely

popular Compact MR11 HID
head. As with our other H1 light

heads, you can focus this light down to
a pencil-thin beam. This light comes

standard with a soft elastic handmount and the light
head accepts the 6270 Lumedyne reflector for use with
underwater video. We expect this new light to be
extremely popular among cave explorers and underwa-
ter videographers.

Dive Rite inroduces the Dive-
Lasor, a personal identification
device. The new light has a built
in laser pointer and strobe light.
The Dive-Laser is handy for
instructors for their underwater
training sessions with students.
The strobe makes a useful
beacon for night time boat dives
to alert the crew to where you
surface.

Suggested Retail $89.00

www.diverite.com
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Dive Rite’s 905 Dry Suit is unique in that it has no
stitching holes through the seams. By using an exclusive
over lapping ultrasonic welded seam construction the
process avoids puncturing thread holes which immedi-
ately require seam sealing. What this means to the diver
is, after the normal pulling and stretching of diving, Dive
Rite’s Dry Suit will not start to weep moisture.

      Dry Suit features include a thigh pocket on the left
leg and an innovative mounting platform on the right
thigh with a standard pocket, where you may purchase
and mount interchangable specialty pockets. The Suit is
made from butyl rubber-a core material that is, by itself,
inherently waterproof. This is laminated with layers of
polyester that add abrasion resistance, and the ability to
stretch along with the core material. Suit seams are
ultrasonically welded, making the suit one solid piece of
butyl rubber, and creating a seam stronger than the suit
itself. The wrist and neck seals are made of latex. The
boots are made of rubber coated neoprene and are  low
profile so they will fit into standard fins. The 905 fea-
tures reinforced areas in the butt, elbows, knees, and
shoulders. It comes standard with a 360-degree chest
inflator valve with standard inlet. The suit is a back entry
shell suit with an exterior zipper protector flap.

It comes in your choice of colors-black, black with
blue accents, and black with red accents. Dive Rite’s 905
Dry Suit is available in 7 stock sizes XS - XXL.

Suggested retail: $1200.00

Dive Rite now offers an Over Pressure Relief
valve for a regulator first stage.This is used on a
stand alone inflation system (such as an argon
bottle)that has no second stage breathing regula-
tor on it that can relieve the pressure in case of a
first stage failure. The device consists of a very
small housing with 3/8" threads that screws directly
into any standard 3/8" first stage regulator fitting.

Suggested retail: $24.00

Dive Rite



“Forty miles from West End Grand Bahama, a miracle
of no small significance occurs daily. For in those
shallow waters of 25 feet, Atlantic Spotted dolphins
will swim right up to humans, make eye contact from
a foot away, invite play and provide one of the most
powerful experiences of a lifetime.”

This description by author/photographer Carlos
Eyles is what the ocean near West End Grand Bahama
is all about. The water is crystal clear and shallow,
perfect for an introduction to swimming with marine
mammals. It is important to distinguish that this
experience is an encounter with wild animals in their
environment. It is not an e-ticket ride at Disney. Once
a swimmer enters the dolphins’ aquatic realm, it is

insisted that he or she respect their world. To ensure
this, the soft encounter technique is observed. This
means that the dolphins approach the swimmer
instead of the swimmer approaching the dolphins.

A typical day on the dolphin grounds starts with
the M/V Ocean Explorer cruising the banks where
pods of Atlantic Spotted dolphins and Bottlenose
dolphins live, play, feed and breed. The dolphins hear
the boat’s engine miles away and move toward the
craft. As they approach the boat, their reaction is
observed. Most of the time, they will fin over and
display their curious smile at this interesting object.
The boat is then put in neutral and behavior of the
pod is observed. If they seem to be playing and
moving slowly, two to three people enter

Photography by: Dan Malone & Wes Skiles
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 the water to watch the pod. Typically, the younger dolphins will swim over
and start to circle the swimmers. Swimmers are encouraged to dive down
and interact with the dolphins, although participants are not allowed to
touch the dolphins. In addition, a member of the Ocean Explorer’s crew,
who is trained in the soft encounter technique, is always in the water
with the swimmers to observe the dolphins’ interaction with the
humans and watch for signs of behavior change among the dolphins.

Swimmers are asked to attempt to mimic the swimming motion of
the dolphins. This is done by keeping one’s arms to his or her
sides and limiting any body motion that does not adhere to a
hydrodynamic posture. There is a drastic difference in swim-
ming speeds between humans and dolphins. If threatened in
any way, the dolphins will simply flip their tails and disappear.

The Bahamas dolphins are used to humans and seem to enjoy
swimming circles around the awkward land creatures. Nevertheless,

when dolphins get bored, they will wander off and start to play or feed at high
speeds. When this occurs, swimmers are asked to exit the water and let the dol-
phins go about their activities.

The Bahamas is one of the last places in the world where humans are allowed
interact in the water with wild dolphins. This creates a special type of one-on-one
encounter that people will remember for the rest of their lives. A sense of absolute
respect for the dolphins remains the key to this special experience.
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Drop In
Amphibico



In 1881, the steamer Oregon's keel was laid at the
bustling shipyard of the J. Elders Fairfield and
Company Shipwrights, located in Glasgow, Scotland.

Stephen Guion, owner of Guion lines, contracted J.
Elders Fairfield for $1.2 million to create one of the
largest and fastest ships of the 19th century. A highly
respected ship designer and early entrepreneur, Guion
was overly consumed with conquering the title for the
fastest Trans-Atlantic speed record and gaining the
victory of another prestigious Blue Ribbon award.

The Oregon was a luxuriously built passenger
steamer that neatly exhibited 518 feet of wood and iron,
with a sturdy beam measuring 54 feet across. From stem
to stern, her insides displayed nothing but the finest
hardwoods and fittings. Propelling a ship of this magni-
tude required an enormous amount of steam power. This
demand could only be accomplished by generating
voluminous deposits of steam through her nine, 18-foot
long boilers. These insatiable iron caldrons could easily
devour a small mountain of more than 200 tons of coal in
a single day to maintain the needed power supply. The
readied steam was then pulsed through the veins of her
intricate plumbing, arriving at a three-story high triple

By Jeff Barris

Pg 24 •  • Issue 10

piston engine, which produced the powerful 13,575
horsepower enabling speeds nearing 20 knots. Displac-
ing more than 7,000 tons, she was capable of carrying
more than 1,500 passengers in her elegantly designed
interior. On June 23, 1883, the Oregon was launched
into an awaiting sea.

Months later, on October 7, 1883, the Oregon set
sail for her maiden voyage--a journey that found her
making a record-breaking Trans-Atlantic crossing, which
lasted just over seven and a half days. This magnificent
nautical feat called for a celebration, especially after
placing another Blue Ribbon award in the hands of
Stephen Guions. But the following year would bring the
Guion lines owner's dreams to a screeching halt. Sadly,
his company entered into bankruptcy, a situation that
resulted from several payment defaults and costly
design experiments. This judgement led to the Oregon
being sold to Guion's rival company, Cunard, for
$616,000 pounds.

On March 6, 1886, the now Cunard-owned RMS
Oregon left her port at Liverpool, England, for the city
of New York. Her crossing was typically uneventful,



although it was reported that many aboard suffered
seasickness from the rough journey. In the wee hours of
March 14, the Oregon was positioned less than 10 miles
off Long Island, New York, when tragedy struck. Without
warning, a lone three-mast schooner, bearing the name
Charles H. Morse, struck the mighty steamer causing
severe damage to Cunard's "Greyhound of the Atlantic".
The schooner quickly took on water and sank in a matter
of minutes. All aboard her were never seen or heard from
again. The Oregon sustained a fatal blow to the largest
watertight compartment she had, which ultimately sealed
her fate. Several pumps were placed into service in an
attempt to save the dying vessel, but to no avail. On that
dreadful, winter morning, the 800 passengers aboard the
Oregon were all rescued due to the brave efforts of the
gallant crew. All were transferred to New York for disem-
barkation aboard the steamer Fulda.

Eight hours after her collision, the Oregon finally lost
her arduous battle to stay afloat. As a grand finale, she
nosed her bow towards the sea floor and posed motion-
less with her enormous prop poised skyward, as if to say
farewell. In the following moments, her luxurious crippled
hulk slipped out of view and sank beneath the waves.

Currently, this history-making wreck lies 34 miles off
the coast of Long Island, New York, in 130 fsw. She now
rests upright on a clean, sandy bottom with her hull
plates positioned evenly on each of her sides, as if she
had been divided in two with a meat clever. Today, all of
the wreckage is now covered in a thick marine growth,
and her rusting hulk is entirely carpeted with flowing sea
anemones, making her appear soft in texture.

Exploring the RMS Oregon

Recently, I set out to visit the popular wreck site of the
RMS Oregon aboard the dive boat, the "John Jack."  My
friend, Ed Braun, and I met the boat's pilot, Captain Zero,
in her homeport of Staten Island, New York, and sailed that
evening to Long Island where we were slated to conduct a
charter expedition out of Freeport, New York. We arrived
in Freeport nine p.m. Friday night, dined on a fabulous
seafood dinner and secured the John Jack for the evening.
At five a.m. the following day our charter arrived, loaded
their gear and we sailed out of the inlet. Eighteen sets of
double tanks, bags of equipment, combined with several
yellow-colored stage bottles occupied the port and
starboard gunwales of the John Jack.
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The marine forecasts were calling for a building sea
in the two-to-four-foot range. But as we motored out of
Jones' inlet, the seas appeared calm. This was a wel-
comed relief to all aboard, especially with a 68-mile trip
ahead of us. Up on plane and cruising at around 20 knots,
the John Jack's sharp, deep "V" hull easily sliced through
the unruffled sea, leaving behind a
turbulent wash. We arrived at the
wreck site in less than two hours.
Now that's fast!

With the wreck marked and
buoyed, Ed rolled over the port
gunwale to hook us in. A steady
flow of current was present on the
glass-like surface of the sea. Upon
gearing up the customers and
sending them on their merry way, I
quickly followed close behind.
Surface current was a little stiff as I
pulled myself along the "granny
line" underneath the John Jack's
hull and toward the downline.
Although normal visibility was
usually around 40 feet, on this day
it was less than 20, and the water
temperature was a chilly 41 degrees. Descending past 50
feet, the current seemed to back off a little, but picked
back up as I neared the Oregon's huge engine.

We were hooked in at a depth of 85 feet at the top of
the Oregon's huge power plant, which was thickly covered

in all types of fish. Huge codfish were seen lazily cruising in
and around the wreck. They were most likely attracted to
the colder water temperature and the easy meal offerings.
Conditions were a little dark, but became somewhat clear
when I switched my light on. Using the engine as a shield
from the ensuing current, I sank effortlessly down one side
of this metal mountain, closely inspecting the mammoth

machine as I further descended. I
finally touched down near its huge
base at 124 fsw. The realization of its
sheer size sent goose bumps up and
down my spine. Looking forward and
aft, I noticed a massive jumble of
fallen hull plates lying about the site.
According to a friend of mine, "Tex"
Kopp, who regularly visits this wreck,
artifacts belonging to the Oregon's
former passengers, along with ship's
china bearing the Guion and Cunard
crests, can also be uncovered at the
site with a little patient digging.

Following her propeller shaft in
an aft direction, I encountered a giant
wheel lying amidst the wreckage.
Because it was so huge, I could even

swim through one of its several spokes. This was the
location of the Oregon's steering quadrant that was
connected to her rudder, which actually steered the ship.
Continuing further aft, I arrived at her enormous pictur-
esque prop. Sticking out of the sand is one of her bronze
blades that will dwarf any diver with its enormous
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length and size. Returning forward towards her
bow, I discovered several large boilers aligned
side by side, like animals entering the arc.
Gigantic lobsters in the 10-pound range are not
uncommon here, and can usually be found hiding
amongst the strewn wreckage. Continuing in the
same forward direction, I eventually met her
slightly intact bow. Here, artifacts are still being
uncovered for the die-hard relic hunter.

Should a diver decide to investigate this
mighty ship, my advice is this: don't plan on
seeing the entire wreck in one trip. She is just too
big and spread out. Additionally, plan on carrying
some extra gear, including deco gas and a
personal upline. Free ascents in the North
Atlantic are not a good idea. This unsafe proce-
dure, matched with swift open ocean currents,
can easily land a diver a long distance from the
safety of the dive boat Therefore, using a wreck
reel to navigate this enormous wreck is highly
recommended. Finally, this trip is only for ad-
vanced divers and decompression procedures are
suggested, especially if one is planning to spend
some quality time at the bottom.

For more information on trips to the Oregon
as well as many other exciting shipwrecks, contact:

Captain Zero at www.CaptainZero.com,
Captain Dan Berg at www.aquaexplorers.com
Captain Steve Belinda at www.Wahoo2001.com.

OCEAN EXPLORER 2001/2002 SCHEDULE
DECEMBER 2001

13-16: 4-day Bimini trip. Featuring; sharks, dolphins, wall, and
night diving. Price: $650.00

29-Jan 2nd : Bimini New Years Special. 5-day trip. Departs @
6am on the 29th and returns @ 6-8pm on the 2nd. Price:
$850.00.

JANUARY through MARCH 2002

Bimini 3-day trips for $495.00 per person.

APRIL

6-14: Dive the Blueholes of Andros Island with Tom Mount.
Departure from Nassau, Bahamas. Price: $2,250.00 per
person.

18-21: 4 day Exuma Cays. Departure from Nassau. Price:
$800.00 per person

26-28: 3 day Bimini. Price: $495.00

MAY through SEPTEMBER
WILD DOLPHIN ENCOUNTERS

5 day/6 night trips to Bimini or Little Bahama Bank.
Price: $1550.00

CALL 800/338-9383 OR EMAIL
INFO@OCEANEXPLORERINC.COM
FOR MORE INFORMATION OR RESERVATIONS.
w w w . o c e a n e x p l o r e r i n c . c o m
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Armadillo Sidemount Training Course

Designed for simplicity, streamline and ease
of transport, the Armadillo sidemount
harness has expanded the range of cave
exploration to new depths.

Join the Armadillo designer
and sidemount expert

Brett Hemphill for a four
day extensive course on

sidemount techniques.
Course Dates  Jan 18th - 21st, 2002

Full cave certification with extensive
cave diving experience required.

AdvDvrMag@AOL.COM

Armadillo
Sidemount
Harnesses
available
through

Advanced
Diver

Magazine
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Ordering Back Issues

While supplies last,
you can order those
missing copies of
Advanced Diver
Magazine and
complete your private
collection, or get a
duplicate to pass on
to a dive buddy.

Order by issue number.

$7.50 each, shipped
U.S. Mail. Please allow
7-10 days delivery.

Canada / Mexico add
$4.00 and international
add $5.00 per issue
ordered.

ORDER ONLINE or
Mail request and
payment to:

Check, Visa, MC, AE,
Discover

Advanced Diver Magazine
P.O. Box 21222
Bradenton, FL
34204-1222

*ADM does not bill for
back issues.
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The term "oxygen clean" is a myth. There is no such
beast as "oxygen clean" in the recreational dive
industry. For one to think so is just plain dangerous.

What is oxygen clean?

Oxygen clean is the verifiable absence of particu-
late, fiber, oil, grease and other contaminants. Verifiable
absence is determined through the use of qualitative
and quantitative cleanliness measurement techniques.

Oxygen itself does not burn, but it does enhance
combustion. All experts agree that in a high-pressure
system containing elevated concentrations of oxygen, a
standard of cleanliness called "oxygen clean" is re-
quired. Why then is it not possible to have something
"oxygen clean" in recreational diving?

Ironically, it is not difficult to attain a verifiable
oxygen clean state using readily available cleaners and
quantifiable tests. There are many sources of informa-
tion on how to do this correctly. In a perfect world there
can be no question that cleaner is better.

The difficulty lies in recognizing that "oxygen clean"
is static, a "state of being" at one point in time. Once a
dive shop puts an oxygen-cleaned part into service, it
quickly degrades to a level where it would no longer
pass the tests for oxygen clean. It is just not possible to
maintain an oxygen clean condition in equipment that is
being used.

The "oxygen clean" concept centers on the possibil-
ity of oxygen-enriched air enhancing combustion in a
closed, pressurized environment that is contaminated
with things that will burn. Add an ignition source and the
outcome would be classed as a deflagration, which
literally means, "to burn violently". This situation could
cause serious injury or death if there was a sudden
depressurization that resulted from a breach in the
pressure containment system. (This would be like an
explosion without the causative detonation.)

Keep in mind that the oxygen content in air sup-
ports combustion, so if the air is enriched with even
more oxygen, does the pressure system holding the gas
mixture need to be squeaky clean? Scientists have

shown that contamination (especially hydrocarbons)
could produce the kindling chain required to turn an
ignition source into a metal melting deflagration. For
this to happen, however, it must be compounded by
additional factors such as an elevated oxygen content or
higher pressures and temperatures.

Conversely, consider that it is quite possible to flow
pure oxygen through horribly contaminated equipment,
without incident, if the pressure and temperature are
low and there is no ignition source.

As an example, the medical patient requiring oxygen
is, by definition, not oxygen clean, nor is the oxygen
administration set that is being used. But, the high-
pressure oxygen regulator, which is "oxygen serviced",
delivers the gas at a low pressure and temperature, thus
minimizing/eliminating the chance of unwanted combus-
tion, even though the gas is nearly pure oxygen. How-
ever, should the patient light a cigarette, this source of
ignition could spark a very undesired outcome.

How does all of this relate to SCUBA?

Although every oxygen-serviced part is susceptible
to contamination, consider what happens to a nitrox
SCUBA cylinder in use.

A recreational diving facility "oxygen services" a
diver's cylinder and valve, cleaning to a verifiable
standard, then replacing all of the non-oxygen compat-
ible parts and lubrication. If this cylinder and valve was
then hermetically sealed in an oxygen-serviced container
and never used, it would remain suitable for oxygen
service indefinitely.

Realistically, this is not what happens. After "oxygen
servicing" the cylinder, the technician puts an "oxygen
serviced" decal on the cylinder. This decal is often part
of the annual "visual inspection" decal, inferring that the
cylinder and valve are oxygen serviced for one year. The
cylinder is then put into service.

The recreational diver, who doesn't necessarily
understand the "oxygen serviced" distinction and
concomitant responsibilities, has the cylinder filled
wherever convenient, not understanding that even one

By Bart Bjorkman
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fill with regular compressed air could have enough
condensed hydrocarbons to render the cylinder unsuit-
able for oxygen service.

It is important to realize that sooner or later,
every oxygen-serviced SCUBA cylinder becomes
contaminated. The problem is that divers just don't
know when the contamination threshold has been
crossed. If an unsuspecting gas blender takes the
oxygen serviced label at face value, partial pressure
blends a nitrox mix in the cylinder, then that blender
is at risk.

As Elliot Forsyth, from Wendell Hull and Associ-
ates (the NASA oxygen engineers), put it: "Consider
that the common "Bic" lighter has every require-
ment for a flame, but it doesn't necessarily light
every time".

The same holds true for partial pressure blend-
ing oxygen-enriched air in a SCUBA cylinder. It's
just a matter of time before an unwanted ignition
incident occurs.

This single fact is the reason why it is unaccept-
able to partial pressure blend directly into SCUBA
cylinders for general EANX mixes to 40 percent. Dive
shops that partial pressure blend in quantity, utilize a
closed system that must be continuously monitored
for contamination. These shops mix into oxygen
serviced cascade cylinders. Because the final mix in
the cascade cylinders has an oxygen content of 40
percent or below, a diver's SCUBA cylinder is not
required to be oxygen serviced.

For deco mixes above 40 percent there is simply
no choice. These mixes are always blended into
oxygen serviced cylinders. Hopefully, divers and
blenders operating at the level where deco mixes are
commonly used, frequently O2 clean their deco
cylinders and take every precaution to insure that all
equipment remains in oxygen service.

Just how much contamination constitutes a
problem? Technically, all it takes is a bit of dust or a
misplaced fingerprint on the valve face to contami-
nate an oxygen cleaned part. Consider that a diving
regulator that was last used on a valve with a nor-
mally lubricated "O" ring could easily cross contami-
nate the valve on an oxygen-serviced cylinder. In
short, it takes very little contamination to fail the
oxygen clean tests.

Where does this leave us?

We must understand that oxygen clean is impor-
tant, but it plays only a partial role in the big picture.
The fraction of oxygen, maximum pressure, gas
velocity, temperature, material compatibility, equip-
ment design, contamination and ignition sources are
all inter linked.

If the fraction of oxygen is high, insure that
proper equipment design is utilized, the oxygen
service is current, keep pressures and temperatures
low and open valves slowly.

The bottom line is that those who hide under-
neath the oxygen-clean umbrella are perhaps not as
protected as they believe. The fact that you oxygen
cleaned is good, but you just don't know when the
threshold of contamination has been crossed. The
concept of hoping that a piece of equipment is still
"clean enough" is pure folly.

If you approach gas blending from the position of
controlling the variables that you can, such as system
design, oxygen service, gas velocity, air purity,
pressure and temperature, then the outcome will be
based on science, not guess work.

Happy blending.
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Input:
• Max Depth
• Bottom Time
• Bottom Gas O2 %
• Bottom Gas He %
• Set up to 3 deco gases
• Deco Gas 1 O2 %
• Deco Gas 1 He %
• Deco Gas 2 O2 %
• Deco Gas 2 He %

Text by Jakub Rehacek, Ph.D., MCP
Program by Phi Le from Belgium

We all do it. In addition to lugging around a
hefty load of twin tanks, stage bottles, deco
and travel mixes, as well as an assortment of

other dive gear, we bring along our notebook comput-
ers. We use them to plan our dives and to transfer the
dive profiles from our dive computer. Although the
notebook PC is often the most expensive piece of gear
we take along, it is the least equipped to handle the
harsh conditions of a boat or jungle travel. Salt, sand,
water and even dive buddies can bring a quick demise to
this trustworthy electronic companion.

Well, there is a better way with a palm-sized Personal
Digital Assistant (PDA) device. It is no bigger than a palm
of your hand, although it can pretty much do everything
your notebook PC does. And, priced for under $200, it is
much easier to replace, should it jump ship or be crushed
under your dive buddy's twin tanks.

There are two types of PDA devices: the pocket PC,
which runs a scaled-down version of the MS Windows
operating system, or a Palm device, which runs Palm OS
by 3Com. I will concentrate on the Palm OS compatible
devices, since they are more affordable, there is much
more software available for them and it is the system I
own and use.

Before buying a Palm OS, I had previously used my
notebook PC for the following dive-related tasks:

• The planning (theoretical, of course) of decompression
dives using several freely available deco-planning
applications (Z-plan, GAP),

• The verification of my and my buddy's gas consump-
tion and dive times using spreadsheet calculations,

• And the transfer of dive profiles from my dive com-
puter into a dive-log software to examine the profile
and plan other dives.

The Palm device can do all this and more by using the
excellent dive-planning software, DecoWeenie, a Palm-
based, fully-fledged decompression program that utilizes
Bühlmann's decompression algorithm for mixed gas
decompression on both Open Circuit and Closed Circuit
diving modes. The Palm device is capable of using
different deep safety stop options (Gradient Factors,
Pyle, GVE) as well as different input modes to describe
the dive profile. It is available (for theoretical use only) at
http://groups.yahoo.com/group/PalmPlanner

DecoWeenie Palm Decompression Software
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Here are some of the features of the DecoWeenie:

• The device is equipped with open-circuit mode (OC),
closed-circuit mode (CC), OC deco on CC mode (for
rebreathers with small scrubber canister) and OC
bailout on CC mode.

• Estimates OC gas consumption,
• Computes CC single fixed or multiple setpoints, as

well as multiple diluents,
• Uses the well-proven ZHL-16B or 16C algorithms by

A.A. Bühlmann,
• Allows any gas mixture containing Helium, Oxygen,

and Nitrogen,
• Optimizes the OC deco mixes gas-switch depths to

minimize deco,
• Option to maximize O2 window deco stop,
• Option to skip all non-mandatory shallower stops

after a "maximize O2 window" stop,
• Can set your END,
• Can set your ascent/descent rates,
• Calculates CNS percent and OTU's for every single dive,
• Option to use Gradient Factor (GF) deep safety stops,
• Option to use Pyle deep safety stops,
• Option to use GVE deep safety stops,
• Option to update tissues following Pyle / GVE stops,
• Option to save tissue data for repetitive dives,
• Uses metric or imperial units,
• Time-to-fly (and time-to-altitude) calculations,
• Diving at altitude,
• Oxygen can be made narcotic,
• "Air" breaks for 100 percent O2 OC or 1.6 CC deco

setpoint,
• Option to update tissues during air breaks,
• Automatically plans a range of bail-out tables of

different bottom times at same depth,
• Different conservatism modes,
• Single-Depth (square profile) or Way-Point (non-

square) mode input,
• Way-Point could be used for complex cave profile or

drop-off wall diving,
• Option to use alveolar water vapour pressure,
• CNS and OTU tracking.

Another deco-planning software for Palm the device
is the M-Plan. I have not used that one, so you will have
to critique its capabilities for yourself. (For information
on the M-Plan, log on to
http://www3.sympatico.ca/bloedorn/

The spreadsheet calculations for gas consumption
and dive time, as well as many other dive-related
calculations (dissimilar tanks, EAD and more) can be
easily done in MiniCalc,
http://www.solutionsinhand.com/mc/minicalc1.htm
which is an excellent spreadsheet application for Palm
OS. MiniCalc synchronizes with your desktop version of
MS Excel spreadsheet. It supports over 80 functions, as
well as color and font formatting.

I use several gizmos and a Paladin software for Palm
OS to transfer a dive profile from my dive computer into
my Palm. I have built a serial interface cable between my
Aladin and a PC. There are several designs, I have used
and they are found at
http://www.muenster.de/~matthias/aladin/building.htm
The same cable can be then used to connect to the 9pin
connector of the Palm cradle through a simple converter
to upload the dive profile from your dive computer into
the Palm. There it can be loaded into a Paladin
http://kuro.neko.ac/aladin/paladin-e.html
a dive-log application. Paladin can also "act" as the
Uwatec MemoMouse to facilitate transfer from Aladin/
Palm to DataTrak software from Uwatec. This combina-
tion alleviates Aladin memory limitations without a need
for the Uwatec MemoMouse.

Users of other dive computers can use the
DiveComputer to interface Palm to Dive computer
http://members.aol.com/GLorensen/divecomp.html)
The DiveComputer supports Suunto and Citizen dive
computers.

Another excellent dive-log software for Palm OS,
although without data-transfer is a Ruiz Scuba Log,
which is found at
http://www.inch.com/~archi/scuba.html

DecoWeenie
software provides
your decompres-
sion stops times,
run times, back
gas used, CNS%
and OTUs.
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TideTool http://dive.to/palmpilot is an indispensable tide charting utility.

This program:
• Computes tides and currents from a worldwide database of over 6100

locations,
• Shows graphical or tabular display of tides and currents,
• Taps the graph to get a prediction for a specific time and date,
• Covers the years 1998 to 2031,
• Has user-selectable units of height and speed,
• Displays times of sunrise/sunset, moonrise/moonset and moon phases,
• Displays in color (or grayscale) on devices that support it, under Palm OS 3.0

or later,
• All regional databases can be loaded; user can enable just those needed,
• Beams program and data and can be moved to ROM.

Last, but not least, I use my Palm to connect to my e-mail and surf the net
during those long surface intervals. My Palm can also connect to my cell-phone
via a simple interface cable from The Supply Net www.thesupplynet.com. In
addition, it connects to my dial-up ISP by using Eudora Internet Suite
http://www.eudora.com/internetsuite/ allowing me to access my corporate
and personal e-mail accounts and surf the web through the EudoraWeb
browser. Just make sure to watch for those airtime charges.

The PDA can easily replace your notebook PC on your next dive trip, and
when paired with a portable espresso machine it will be a coolest combo on the
boat and surrounding archipelago.

It allows:
• Partial Pressure mixing of Nitrox, Heliox, Heliair or

Trimix ,
• Starting and Finishing mixes,
• Calculation of an "Ideal Mix" based on ppO2 and

EAD,
• Air topping of an existing mix,

• Programmable gas composition of storage banks,
• Metric and Imperial units,
• Calculation of gas volumes and cost estimates,
• Calculation of Heliair composition based upon

oxygen content.

Mixer, Palm Gas Blending Software
Programer Guy Wittig from Sydney, Australia.

Tide Tool, Palm Tide Charting Utility Software

An indispensable diving tool for my Palm Pilot is Mixer,
a Mixed Gas blending program.
http://www.users.bigpond.com/wittig/mixer.html

Palm Tide Chart Utility can
provide important tide,
current, sun rise, sun set, and
moon phases world wide
until the year 2031.

Pg 34 •  • Issue 10



Issue 10 •  • Pg 35

Orange Giant
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Born and raised in the Pacific
Northwest, I've had a great
love for the area and its natural

beauty for as long as I can remember.
Some of my earliest memories are of
salmon fishing with my dad off his
boat in Puget Sound and wondering
what it looked liked under the rich,
deep green surface of the water.
Growing up in the'60s, I was virtually a
diver's cliché - eagerly watching every
episode of "Sea Hunt" and sitting
mesmerized as "The Undersea World
of Jacque Cousteau" took me under
the surface each week without actually
getting wet. After fantasizing about it
for years, I finally learned to dive in
1977, while recovering from severe
injuries suffered while in the U.S. Army,
as a means of rebuilding the strength
in my legs and hips. Therapeutic
swimming had proven to be
too boring, and I figured it
was high time to live out one
of my dreams! From my first
few moments underwater in
Puget Sound I was hooked
for life.

I first started underwa-
ter photography in 1978
with a Nikonos II using the
Nikonos flash-bulb lighting
system. I carried a plastic
bread bag lashed to my
weight belt to put the used
flash bulbs in as I cruised
around looking for subjects.
When I think of the number
of great shots that I missed
when a bulb failed to function
properly, I literally cringe! Later,
I purchased a Nikonos III while
stationed in the far East and also
picked up one of the early
Toshiba strobes that were
beginning to enter the market at
that time. Being able to use a
recycling strobe opened up new
vistas for me, along with hun-
dreds of other underwater
photographers, at that time.

Since then my collection of
photo equipment has grown
enormously, and I have traveled
to numerous destinations in
search of the perfect photo.
After each trip, though, I always
find myself eager to return to
the cold emerald waters of the
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A mated pair of Saddleback
Gunnels make their home
in an old abandoned beer
bottle. Macro 1:2

A candy-Striped Shrimp seeks dinner
scraps mear the mouth of a Sea
Anemone. Macro 1:1

Marine life enshrouds the wooden
hull of a sunken vessel in Puget
Sound. Wide Angle/Close-Up, 15mm.

Technical Diving has
become extremely
popular in the Pacific
Nortwest. Here a
ReBreather Diver makes a
deco stop surrounded by
hundreds of Plumose
Anemones.
Wide Angle, 15mm.



Pacific Northwest where, contrary to
what many believe, a myriad of
unique underwater photo opportuni-
ties abound. Puget Sound, the Strait
of Juan de Fuca and British Columbia
are all part of an incredible underwa-
ter eco-system containing some of the
most interesting and bizarre life forms
to be found anywhere. Wrecks, rocks,
logs --virtually anything with a solid
surface -- will find themselves covered
with marine plants and animals within
a very short period of time. The water
is literally a "soup" containing life in
every square inch, (which in itself
presents special problems for those
wishing to capture clear images on
film). It is this huge conglomeration of
life that keeps me regularly diving

back into the waters of my
home, and that has allowed
me to create some of my
favorite and most vibrant
images. Whenever I can, I
strive to clearly show as much
of the habitat as possible
without drawing attention
away from the subject. Those
that have not experienced
Pacific Northwest diving are
often stunned at the incredible
colors found in our cold
waters, frequently rivaling
those seen on tropical reefs.

Wreck diving is my favorite
type of photo opportunity -
not just because of the 'mys-
tique' of the wrecks them-
selves, but because of the
marvelous underwater habitats
they have become. Every
wreck in the Pacific Northwest

contains thousands of nooks and
crannies filled with the "Three C's" --
Color, Critters and Crustaceans --
perfectly designed for the macro
photographer. The wrecks also offer
wonderful opportunities for both
wide-angle and diver portrait pho-
tography, another type of shot that I
particularly enjoy. My diver portraits
have several times appeared on the
covers of local publications along
with my shots of Pacific Northwest
marine life.

I continue to regularly use Nikonos
equipment -- the Nikonos V being
my constant companion because of
its ruggedness and simplicity of use
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A Scalyhead Sculpin surveys
its territory. Macro  1:2

A Blackeyed Hermit Crab
adorned with a Moon Snail
shell. Macro 1:2

A White-Lined Dirona
Nudibranch glides across the
colorful terrain of its miniature
world. Macro 1:2



in the field. (Diving off an isolated, wind-swept beach in the rain
with no one but Sea Gulls and Bald Eagles in attendance presents a
few more equipment challenges than diving from a charter boat
with a spacious camera table!). The selection of lenses is made
based on the photographic goal for the dive and expected visibil-
ity. Over time, the Nikonos 15mm has proven to be my most
versatile lens, and I regularly use it for both wide-angle and wide-
angle/close-up opportunities. (Still, I must confess a long and
sordid love affair with the old Nikonos 28mm!). I am currently
assembling a housed system that will again utilize Nikon equipment
as the base unit and lenses, but I suspect that the Nikonos equip-
ment will seldom be far from my side.

Regarding film, I shoot slide film exclusively and am constantly
trying out new varieties and speeds as they appear on the market.
The dark green waters of the Northwest present different chal-
lenges than the bright clear waters further South, and I have
adapted my selection of film accordingly. Currently, my favorite films are Kodak
Professional E100SW Ektachrome for macro work, Fuji Sensia II Fujichrome for
shallow depth wide-angle and Fuji Provia 400F Fujichrome for deep or low light
situations. I have found the Provia 400F to be astonishingly free of the graininess
seen in other "fast" films, virtually perfect for wide-angle work on deep wrecks.

Despite all of my years of diving and literally hundreds of dives in the Pacific
Northwest, I frequently encounter creatures that are new to me or that I've seen
only in books. Whether it's in the Strait of Juan de Fuca, Puget Sound, the San
Juan Islands or up in British Columbia, each dive has the potential to bring with it
something new along with the possibility of preserving those moments on film.
Divers and photographers from all over the world travel to these locales to get a
taste of what our cold green waters have to offer. Whenever I encounter some of
them on a charter boat or out on the beach, I'm even more grateful that I live in a
location described by many as some of the finest cold water diving in the world.

Pg 38 •  • Issue 10

A White-Lined Dirona
Nudibranch glides across the
colorful terrain of its miniature
world. Macro 1:2
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While cave diving is often looked at as a reckless, unacceptably
dangerous activity in the United States, cave diving in France
(and spelunking in general) is a recognized national sport. Upon a closer

look at some interesting France dive facts, it becomes obvious why France holds
caving and cave diving in such high regard.

France is home to the deepest known cave system, Gouffre Jean Bernard,
which is 5,253 feet deep. Norbert Casteret, also a Frenchman, recorded the first
successful sump dive in 1922 at the Grotte de Montespan in the Pyrenees. Holding
his breath, he passed the sump of unknown length with a candle and matches
wrapped in a bathing cap to light the passage on the other side of the sump. In
1878, the Fontaine de Vaucluse, France's Wakulla Springs, was first dove by a
Frenchman using archaic hard-hat, deep sea diving equipment. Then, in 1933, the first
mass-produced, individual, self-contained breathing apparatus was designed by French
Commander Yves Le; and finally, in 1942, the first automatic compressed air apparatus,
the Aqualung, was introduced by Jacques-Yves Cousteau. Cave diving in France has
remained a source of national pride and hundreds of caves have been explored, mapped,
and published.

Cave diving is taken very seriously in France. The manner in which one goes about it
varies from that of the United States. Away from the coast, there are few locations available
to get air fills or rent tanks, so almost all diving is done in expedition style. This means that a
compressor and large tool kit are mandatory equipment. Helium and oxygen are not only
hard to come by, but very expensive. Quite a few caves require dry caving to get to the
entrance or to get to the further sumps, so full caving gear (often with vertical equipment and
cable ladders) must be added to the kit. Obviously this means that most cave divers must
acquire at least a moderate proficiency at dry caving to conduct safe and efficient cave dives.
Regular floods literally tear most of the cave line out of the caves, so finding broken lines is
commonplace. This leads to some passages containing multiple lines (I have seen up to 5),
which can be very difficult to follow. In order to ensure the line does not get ripped out from

the floods, cable is sometimes used to line the cave. The cable is then 'belayed' or tied off
using strips of inner tube (snoopy loops). The water temperature is

generally around 54-57 degrees Fahrenheit, which is consid-
ered quite warm in Europe. Because the water is fresh, no

effort is made to keep electrical items dry. Instead, many
divers use homemade primary lights made from lead-

acid cells attached to exposed 12V dichroic bulbs.
Most divers also use helmet-mounted dive lights. All
diving in this area is conducted wearing neoprene
gloves (or sometimes dry gloves). Gear must be
configured to contend with this fact (i.e. no small clips
and thicker guide line).

Having said that, the diving in France can be
summed up in one word: outstanding! I had the pleasure
of joining a group from the CDG (Cave Diving Group),
which is the oldest cave diving organization on the planet
and is considered by most to be one of the toughest
group of sump divers anywhere. Many of the caves of
southern France have been pushed out by the CDG,
including the famous Emergence du Ressel.

Cave Explorer
drops into a
deep pit
insearch of
new passage.
Photo:
Tim Morgan

Explorer
Gary Jones in
typical CDG cave
diving equipment.
Photo:
Tim Morgan
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My trip began in Tampa, Florida, with a short layover in
Newark. About seven hours later, I landed in the Gatwick
airport just outside of London, where my good friend and a
CDG member Duncan Price greeted me. We quickly threw my
gear on top of the tanks, compressor, caving equipment and
camping gear and drove his diesel SUV onto the EuroStar.
Traveling in a tunnel created under the English Channel, we sat
in our vehicle while going over cave descriptions and maps
listed in the French cave index. A few hours after landing in
England, I was in France. Another eight hours of driving and
route finding put us at our campground near the small village of
Nant in the Languedoc region of France. The rest of our team
was comprised of Martin Groves, Gary Jones, Brian Hague, Rich
Hudson, Jim Lister, Tim Morgan and Clive Westlake, who were
already at the campsite.

This region, comprising three "departments" of Averyron,
Gard and the Herault, is home to hundreds of caves, most of
which are listed in a pair of French indexes and marked on
large scale maps. While many of the caves of this region
require a fairly strenuous hike, they also have a huge potential
for future exploration.

The Source du Durzon, located just outside of the town of
Nant, was our first dive. With no access problems at all (we
could practically back our car into the water), this enormous
system was a prime candidate for future exploration. The water
was crystal clear and, aside from the minor restriction at the
entrance the passage, it opened into a huge conduit. British
diver Rick Stanton has recently pushed this system on open
circuit using an extended range Predator scooter to a distance
of 3,670 feet at a depth of 345 feet where he was finally turned
by a restriction with strong flow.

Two other caves that were found to go deep were the
Exsurgence de Gourneyrou and Gourneyras. These two systems
(not connected) were found after a strenuous carry down a
scree slope to the River Vis. A scramble up a boulder pile and
short rappel were required to reach the water. With sparkling
clear water, these caves have been a focus of exploration this
year. The Gourneyras has currently been explored to 3,600 feet
with a maximum depth of 305 feet. There is a French team
currently attempting to push it past 4,000 feet. At 1,170 feet
long, the Gourneyrou descended to 275 feet before rising up to
60 feet where it was assumed to end in a boulder choke. Rick
Stanton and Jason Mallinson pushed through the boulder choke
this year, adding another 1470 foot of passage (total of 3,240
feet) before turning at a depth of 300 feet. Three separate
decompression schedules were required do to the cave profile.

Gary Jones raises a toast in
an airbell inside system
Ressel.
Photo: Duke Bojar



We then dove some of the sumps of the area. For an easy
day we decided to dive the Event de Rodel, located on the river
la Vis. A short walk along a dry river bed and over some boul-
ders brought us to a large cave entrance where we put on our
caving equipment. Carrying our tanks loose, we crawled the 500
feet to where the passage sumps (goes underwater). Drysuits
can't be worn without damaging them in the cave, so wetsuits
were used instead. The ceiling height was approximately four
feet high with a few restrictions easily passable with sidemount
45 c.f. tanks. We were stopped at 1,200 feet in a boulder choke.
The next day wasn't as easy.

While the hike to the entrance of the Event de la Tuilede
was a grueling one, the terrain was stunning. Upon finding the
entrance 1,000 feet up a huge boulder slope, we carried our
gear another 1,000 feet in the dry cave (involving a few climb
downs) to arrive at the first sump pool. The water was crystal
clear with a blue tint, reminding me of a Mexican Cenote. The
first sump was approximately 1,000 feet, with several more
sumps after that. Many of the sumps can be bypassed by a
network of high level dry passages. There was plenty of scope for
a good day out, caving and sumping until one is too tired to go
any further. Still, we had to keep in mind the distance to our car.

A few more days of diving in the Herault area were con-
ducted, and we then packed up and moved our base camp to
the Dordogne and Lot Valleys, which are known for the best
long range diving in Europe. Duncan and I chose the famous
Fontaine de St George as our first dive in the region. This was
the resurgence to the well-known French Show cave of the
Gouffre Padirac. The Saint George has eight sumps in total and
is over 13,100 feet in length with a maximum depth of 250 feet
found in sump two. The visibility was 20-30 feet as we entered
the large system. The recent floods had taken their toll on the
guideline, which was broken before we had reached the end of the
first sump. After mending the line, we continued into sump two
and had to fix two more breaks in the line before we turned when
the cave descended a large ramp to over 200 feet (we had only air
available at the time). The floods washed out large sections of line,
as we found ourselves having to mend 120-foot sections. Around
the escarpment from the St. George was the Source de la Finou--
an uninspiring static pool that is a flood resurgence for the
Padirac, to which it has been connected. French diver, Bernard
Gauche completed the first and only traverse between the two
caves in 1996. The three-day trip involved diving 22 sumps totaling
over 10,000 ft of diving at up to 100 ft deep. The total distance
traveled underground was 12 miles and required support teams at
both ends to assist the diver.

Jon Bojar at Source de
Stsauveur. Photo Duncan Price

Duncan Price (left) and Jon
Bojar (below) walking on the
rough terrain towards
Resurgence de Gourneyrou.

The Emergence du Ressel is one of the most famous
cave dives in Europe. For the past 30 years many
great cave explorers put their efforts into this cave,
including the famous German diver, Jochen
Hassenmayer and the Swiss diver, Oliver Isler.



Other unique dives in the area include the Trou
Madame, which has nine sumps with over 10,700 feet of
passage at a generally shallow depth. We dove to the
beginning of Sump eight (over 4,000 ft into the system)
before turning on thirds. Another cave we visited, the
Font du Truffe, also had numerous sumps going up-
stream and downstream from the end of sump one.
Duncan and I dove the two downstream sumps, which
involved the use of ropes and a cable ladder to reach
the second sump. We then abandoned our tanks and
went caving until turned back due to an drop that
couldn't be climbed (we were out of rope).

The Emergence du Ressel is one of the most famous
cave dives in Europe. For the past 30 years many great
cave explorers put their efforts into this cave, including
the famous German diver, Jochen Hassenmayer and the
Swiss diver, Oliver Isler. More recently, German Reinhard
Buchaly and CDG divers Jason Mallinston and Rick
Stanton have carried out the exploration.

The entrance is located in the bed of the CÈlÈ river,
with a habitat placed at 20 feet. The first sump is now
6,560 feet long, of which 3500 feet is between 160 and
265 feet deep. This 6,200 feet sump had been explored
to a surface in a dry passage, which was high in CO2
(bad air) and had caused previous teams to turn back.
Rick and Jason extended the sump to bypass this area.
Pressing on, Rick and Jason found sump two to be 1,310
feet at 23' deep and sump three to be a short 50 feet at
20 feet. Sump four was 950 feet at 20 feet; and finally,
sump five, which was explored to 4,400 feet at 88 feet,
terminated at a boulder choke.

The trip to the end of sump five and back took two
days. In 1998, a continuous push dive, which explored to
the start of sump five, took Rick and Jason 21 hours, 14
of which were in water. The remaining
time was spent shuttling gear between
sumps. For subsequent trips, an
underground camp was established
in the dry passage between
sumps two and three, although
the air was still bad
enough (high in CO2)
to need a
nitrox
bottle

in order to light their camp stove. Here, Rick and Jason
rested before attacking sump five. A push dive takes over
48 hours between seeing sunlight. The Ressel currently
has 13,270 feet of surveyed underwater passage plus the
dry passage not surveyed between sumps.

For our dive in the Ressel, we found a local restau-
rant owner in Gramat who happened to also sell Helium
and Oxygen. With trimix, nitrox, and oxygen for decom-
pression (and our wallets empty to show for it), Duncan
and I set out on our dive in this enormous cave. Using
three stages, I swam to approximately 3,700 feet before
turning on depth. There were between one and five
guidelines throughout the dive, which proved impossible
to distinguish from one another. This began to get
unnerving as one passes 180 feet over a half mile from
the entrance. Duncan met me during my decompression-
-he'd had equipment problems with a stage and so he
wisely turned his dive at 2,200 feet. I am told that this
may be the longest dive on open circuit without the aid
of scooters ever done in this cave, although in compari-
son with the last exploration dive conducted, it was
obviously just a tourist dive.

In two weeks of diving every day (save our days of
travel) we had the opportunity to dive spectacular caves,
although upon looking at the cave index of the area,
didn't see a fraction of what exists in southern France.
This region of the planet will remain to be a hot spot in
pushing the limits of cave exploration.

Special thanks to Duncan Price, Rick Stanton, Tim
Morgan, and Karen Horvath.

The French Cave Index mentioned is:
("Sur Les Palmes D'Henri Lombard - Inventaire
Speleologique des Syphons Heraultais et des Secteurs
Limitrophes" - 2 volumes, published by Association
Celadon -Comte Departmental de Speleologie de

L'Herault available from Spelunca Librairie - "Le
Devenson - B" - AllÈe des Pins - 13009 MARESEILLE).

Also: "Underwater Guide to the Lot & Dordogne
France" by Andrew Ward. E-mail:

a.ward@autogard.demon.co.uk

Duncan Price
prepares for an
exploration dive
with 12 liter and
7 liter cylinders.
Photo: Tim Morgan
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As valuable land resources continue to be ex
ploited, divers are going to have to focus on the
other 71 percent of the earth's surface -- the

oceans -- for answers to growing concerns. Some of
these concerns include the search for pharmacological
agents, growth of farm-raised food sources, distribution
of waste products, global uptake of excess carbon
resulting from continual population growth or possibly
an answer to the problem of overcrowding with sustain-
able underwater habitats. With the utilization of scuba
(self-contained underwater breathing apparatus) we can
gain insight into the workings of the underwater realm
and hopefully use the knowledge gained to manage and
conserve this valuable resource for future generations.

Scuba diving is used in research in many ways. We
can study the effects of increased pressure on the
human body as well as the effects of breathing com-
pressed gasses. Even though all life can be traced back
to evolving from a "primordial soup" (ancient oceans),
the human body has become adjusted to an atmospheric
pressure of 760 torr (one atmosphere). The cells of our
bodies can withstand this pressure because the internal
pressure within the cells is in balance with
the external atmospheric pressure.
However, upon submergence in
water (which is 400 times as
dense as air) increased pres-
sure is placed on the body
tissues at a rate of one
atmosphere every 33 feet.
This increase in pressure
causes gasses that are
dissolved in the blood-
stream to diffuse into
surrounding tissue and can
cause several different
maladies. There seems to
be a correlation of os-
teonecrosis (death of bone
tissue) to the diving depth
at which bone tissue is
subjected. The cause of this
phenomenon is not precisely
known, but is believed to be
associated with the blocking of
blood vessels with increased tissue
gas saturation. It has been concluded by
Shinoda (et al.) in 1997, that the best area for
diagnosis of necrosis in divers that consistently dive to
depths deeper then 15m (45 feet) is in the shoulder
joint. This can be detected using magnetic resonance

imaging (MRI). It has also been determined that if
necrosis of any bone type is detected, a MRI of the hip
region should be performed for early detection of bone
lesions in the head of the femur. Decompression Illness
(DCI) results from the decrease of pressure on the
human body during ascent. If this ascent occurs at a rate
greater then one foot a second, micro bubbles can come
out solution in the blood and cause embolisms in various
parts of the body causing hypoxia (lack of oxygen) and
ischaemia (no oxygen) to body tissues. Early treatment
of DCI is essential to reduce irreversible tissue damage.
MRI imaging can be used as an effective tool for the
early detection of DCI in divers, especially in assessing
hits to the spinal column, which could result in paralysis.

Experiments conducted on marine species in the
laboratory need to be validated within the natural
environment (in situ). Diving has resulted in the increase
in knowledge about naturally occurring phenomenon.
One example is the measurement of the photosynthetic
response of corals (more specifically the zooanthellae
that live within corals) to increases in light intensity.
Zooxanthellae are photosynthetically active (utilize the

suns energy to produce nutrients) symbionts
(help in calcification and nutrition) for

corals. Typically, measurements of
photosynthesis are conducted by

either measuring carbon
dioxide uptake or oxygen

liberation in vivo (in an
artificial environment, eg.
the laboratory). This results
in detachment or enclo-
sure of the species of
coral under study and
usually leads to destruc-
tive sampling. Since the
state of coral growth
worldwide is declining due
to anthropogenic influ-
ences, less obtrusive study

methods need to be utilized.
Unobtrusive measurements

can now be done using a
portable pulse amplitude

modulated fluorometer (PAM)
instrument. Results from the PAM can

be obtained directly on the coral species
in question in situ at a particular dive site. A

two-fold advantage is gained using a portable PAM
instrument: that of limiting the harmful effects of
sampling, as well as providing in situ measurements.
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With the continued exponential growth of the
human population in collaboration with the desire to live
by water, the field of coastal zone management will only
increase in significance. The need to designate certain
areas of the marine realm as sanctuaries (Photo 3) is
determined by sampling and through the use of scuba.
Aesthetic quality studies of crowding in tropical marine
sanctuaries are becoming issues for marine park manag-
ers. A recent study conducted on the Great Barrier Reef
subjected viewers to different scenarios of people
snorkeling in a coral reef setting. Inglis et al. manipulated
the presence of safety facilities in above-water settings in
1999 to examine the influence of human-made structures
on perceptions of crowding. Findings were varied and
were determined to be dependent on the gender and
experience of the viewers, the number of people de-
picted in the scenes, and the presence of safety infra-
structure. Novice divers responded more favorably to
scenes with more people and infrastructure as opposed
to experienced divers. The conclusion was made that "a
lack of concordance between how respondents rated the

images and their nominated preferences for
the number of other people in the

settings highlights a need for more
research on how perceptions of
resource conditions should be

measured in marine environ-
ments".

Selective sampling,
surveying or marine specimen

counting or collection can
be conducted with

the use of scuba.
Most studies of
this type require
the deployment
of transects or
quadrants for
counting. For
example, depth

verses zonation
patterns of

specific benthic
species can be

studied. A study of
benthic mega fauna of

the near shore zone of Martel Inlet (King George Island,
South Shetland Islands, Antarctica) was conducted by
Nonato et al. in 2000 in this manner. A zonation pattern
of benthic marine animals was determined to be charac-
terized by depth, substrate and
ice flow pattern. Sessile
animals were not found
in the shal-
lower areas
(less then
18m) due
to ice
flows.

However, a low diversity group of motile
animals were observed in this region. In the
depth regime of around 18m, patchiness of
the benthic community was found due to ice
flow. The most stable communities were
found in depths in excess of 20-25 meters
where the effect of ice flow over the sub-
strate was removed. The result was a more
stable water column that allowed for more
diversified epifuna, including sessile forms
that were not present in shallower depths.

An insight on the conditions, which
control the distribution of various species,
can be gained through
the use of scuba. For
example, in 1989
Aronson foundthat
brittle star beds
do not occur in
areas of high
sedimentation.
Excessive
sedimentation
interrupts the
effective func-
tioning of the
water vascular
system, which
eventually could
lead to death due to
suffocation. In a similar
study, transects were employed to measure
the density of cottids (a benthic species of
fish inhabiting the northeast Pacific) around
the San Juan Islands. Over 30 different
species of cottids have been observed around
these islands, which are known for their high
diversity of marine species. Utilizing a rod of a
fixed length while swimming along a fixed
transect the number and species type of cottid
was noted and recorded along the
incremented transect. During a second pass
over the same transect notes were made of
the substrate composition at 10 cm intervals.
In 1991, Norton analyzed all of this data and
cottid density per species along certain
substrates was determined.

As opposed to using a dredge or collection
net, the use of scuba eliminates by-catch of
unwanted species. Specific animals can be
collected concurrently along with samples of
the respective substrate they live in. In this way
in vivo studies in the laboratory can be con-
ducted to imitate in situ conditions.

Predator / prey relationships can be
observed. In collaboration with fish censuses
and stomach content analysis, direct observa-
tion of prey fish abundance through the use
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of scuba can indicate causal relationships between
species in a particular ecosystem. For example, Zaret
observed in 1982 that changes in Cichla populations
around Barro Colorado Island corresponded to subse-
quent changes in prey fishes due to direct predation by
this highly aggressive top-level predator. In another
study the relationship between Macrocystis pyrifera
(Giant Kelp Plant - a species of macro algae) and
Loxechinus albus (a specific type of sea urchin) was

evaluated. Underwater transects were set up along
isobaths in order to quantify depth relationships.
Macrocystis is the fastest growing plant (up to two feet
a day) and attaches to rocky bottom substrates via a
holdfast. Sea urchins graze upon this holdfast, which
results in the Macrocystis plant being freed from the
bottom. The resulting detached floating plant entangles
surrounding giant kelp plants and rips them free causing
mass mortality. Since Macrocystis is a commercially
important species harvested for use in various products
from ice cream to agar, factors affecting its mortality are
deemed important to study. Thus, factors contributing
to numbers of sea urchins grazing on the holdfasts of
Macrocystis need to be determined. Data suggested
that both latitude and exposure to wave action were the
major contributing factors involved in controlling the
number of sea urchins present per unit area containing
the species Macrocystis pyrifera. Another study was
conducted to determine the number of small mouth bass
breeding in Nebish Lake, (located in north central
Wisconsin) after mass mortality resulted from rotenone
poisoning in 1967. The assumption was made that the
number of breeding males in the lake was equal to the
number of nests containing eggs that were found

employing scuba. Sites were checked at least two times
during the breeding season (which was determined to
last three to four weeks). This ensured that the nests
were counted, both contained eggs and were being
actively used. It was determined that slight elevations in
actual breeding counts might arise due to re-nesting by
a few males. However, the number of re-nestings during
the short breeding season was determined not to be
statistically significant by Raffetto et al. in 1990.

Survey dives are often done to locate suitable study
sites. Sampling and the deployment of scientific instru-
mentation is a costly endeavor and proper locals need to
be precisely determined. Attachment of certain instru-
ments (such as an S-4 current meter) to the sea floor
utilizes diving techniques. In one example, survey dives
were used to locate areas for the deployment of an S-4
meter off of Gladden Spit of the coast of Belize by,
Hyman, Graham, Kjerve, Johannes, and Mercadante.
These dives studied current patterns to help determine
Cubera and Mutton Snapper spawn distribution as well
as aggregations of whale sharks, which feed upon this
spawn. Sub sea surveys can be used in collaboration
with other surveying techniques, including aerial,
geophysical and land including drilling to give an overall
picture of the physical factors affecting certain areas.

Scuba needs to be employed for any type of in situ
behavioral study. This would include studies involving
reproduction, life cycles, colors and camouflage, symbio-
sis, senses, sound communication, schooling, and
feeding. In one study,
feeding behavior was
noted by sampling
the sub littoral
substrate of
near shore
waters that
were used



consistently by various species of sea ducks. Flora and
fauna of the benthic community were collected by
selective shoveling of the top eight-10 cm of soft
substrate, whereas hard substrates were scraped clean
of organisms which were then collected in fine meshed
dive bags. The analysis and quantification by Stott and
Olson in 1973 of different organisms sampled along with
the analysis of gut content by waterfowl hunters gave
insight into the frequency of occur-
rence of each food type.

Species diversity and environ-
mental monitoring studies will
continue to give insight into anthro-
pogenic influences on ocean re-
sources as well as an indication of
the overall health of this system.
Species diversity studies usually are
estimated on the basis of biomass
per certain quadrant area. In a
quantitative study by John et al in
1977 of the structure and dynamics
of benthic sub tidal algal vegetation
in Ghana (Tropical West Africa), data
suggested that samples needed to
be divided into two regimes. Those
samples that were collected in
relatively shallow areas (10-16m) and
those that were gathered from
quadrants in deeper waters (22-24m).
In general, it was determined that
the shallower sites had more species
diversity at this local and that deeper
areas that were studied showed more
species evenness. In another investigation, a grid and
transect pattern were utilized to determine the area of
coverage and biomass of aquatic macrophytes. Coverage
was calculated as the frequency of occurrence across the
set of grid points by Whicker et al. in 1990. The area

under study was unique in that it was affected by nuclear
reactor cooling water and the effects of long-lived radio
nuclides on this ecosystem were being studied. Hopefully,
the proper personal protective equipment was worn while
diving in this contaminated environment.

Some species cannot be studied or sampled in any
other way besides using scuba. These species would

include those that are too large
(whales, whale sharks, etc.) to be
studied in an artificial environment or
those species that are easily de-
stroyed by other sampling methods
(Pteropods, Jellyfish, etc). Also,
range extension observations such as
that conducted by Len, Erikson,
Boyle, Given, and Mercadante in
1999 on the occurrence of the loose
tooth Parrotfish Nicholsina denticu-
late (Searidae) from Santa Catalina
Island, California can be validated
with the utilization of underwater
photography and video.

The use of scuba has many
practical uses as a scientific research
tool; however, there are certain
limitations that must be considered.
Animals and plants if measured in situ
must be held against a measuring
device, because estimation through a
diver's facemask will result in an
approximate overestimate of up to 25
percent. Also, it is difficult to esti-

mate biomass or percent cover of a three-dimensional
area by using two-dimensional measuring devices such
as transects or grid patterns. In all studies utilizing
scuba, time is limited to the restraints of the specific
characteristics of the breathing gas employed and the



depth. Advances in technology along with reduction in
cost of more sophisticated equipment such as
rebreathers has increased the amount of time humans
can remain submerged; however, the safety of divers
becomes a concern when diving depths exceed no
decompression depths (greater then 35 ft). This results
in many studies being confined to the upper photic zone
or depths less then 130 ft. Finally, diver fatigue needs to
be taken into consideration, as well increased risk of
Decompression Illness due to repetitive dive profiles.

Edited by:
Dr. Stephen Stancyk • Dr. John Dean
Dr. Robert Feller • Matt Culler
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Many cave divers laying and following lines
through the mazes of central Florida's under
water cave systems are not aware of what is

buried in the dreaded, dark, fine silt covering every
possible surface in some of the passages. In the spring
of 2001, during the ongoing exploration of the Beacon
Woods cave system in Hudson, Florida, (see Advanced
Diver Magazine, issue 6, p. 60 and issue 8, p. 46 or
www.advanceddivermagazine.com) we were lucky to
come upon one of these passages and its age old secret.
It was one of our South East Exploration Team's
(www.seeteam.org) many attempts to extend the
existing lines and find a north going tunnel that was
passable to divers. Instead, we discovered a new
passage that turned out to really be only a 1,000-foot
long bypass, gradually turning 180 degrees and joining
the main line 700 feet south of our original entry.

Many cave divers laying and following lines
through the mazes of central Florida's under
water cave systems are not aware of what is

buried in the dreaded, dark, fine silt covering every
possible surface in some of the passages. In the spring
of 2001, during the ongoing exploration of the Beacon
Woods cave system in Hudson, Florida, (see Advanced
Diver Magazine, issue 6, p. 60 and issue 8, p. 46 or
www.advanceddivermagazine.com) we were lucky to
come upon one of these passages and its age old secret.
It was one of our South East Exploration Team's
(www.seeteam.org) many attempts to extend the
existing lines and find a north going tunnel that was
passable to divers. Instead, we discovered a new
passage that turned out to really be only a 1,000-foot
long bypass, gradually turning 180 degrees and joining
the main line 700 feet south of our original entry.

By Jitka Hyniova

After swimming and laying an exploration line and
looking carefully for any leads, we stopped and shined
our lights on a pile of dark objects partially exposed
from an unusually thin layer of silt. We realized they
were vertebrae of some prehistoric animal. As we
continued further we found several other areas covered
with broken ribs, vertebrae, and under closer inspection,
saw shark teeth, ray teeth and other fossilized remnants
of creatures that once inhabited Florida waters.

After the first dive we named this new passage
Shana's Tunnel after a longtime friend.
Shana's Tunnel is a 15 to 40 feet wide

and 10 to 30 feet high passage
with several large boulder
breakdown areas and relatively

clean of the fine, fluffy
silt otherwise so typical
for this cave system.
The visibility in Shana's

Tunnel was
good, ranging
from 20 to 30

feet.
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THE REST OF THE STORY

Since its separation from African Plate in the Juras-
sic period, shallow and warm marine waters, inhabited
by an abundance of organisms, periodically covered
different parts of Florida. The frequency of the sea level
fluctuations is evident from the sediment sequences.
Today, Miocene to Holocene sediments cover Florida,
with only limited exposures of older sediment.

Besides sediments, fossils, too, can be used as
indications of the period when the caves and caverns
were formed. For example, the fossil terrestrial faunas
found in many sinkholes can provide researchers with a
minimum age of the karst.

But some animals' remains, such as horses, bison,
deer, manatees, alligators and sharks, can be thousands
of years old or hundreds of thousands of years old -- or
even more than a million years old. We can trace some
animals' ancestors, but not others.

The most common vertebrate (animals with back-
bone) fossils found today in Florida waters are, just as
we saw during our dives in the Beacon Woods system,
ones with heavy and dense ribs and vertebrae. Accord-
ing to Dr. Daryl Domning from the Howard University in
Washington D.C., that's one reason why we have so
many inadequately known taxa represented in collec-
tions. To properly identify fossils and describe the
species, paleontologists need teeth, skull and leg bones.

Often called sea cows, manatees and dugongs are
members of the mammalian order Sirenia, which consist
of two living and many extinct genera of large aquatic
animals. The closest relatives of the Sirenians are the
elephants, as well as small, rodent-like mammals called
hyraxes. Sirenians first appeared in the Eocene period
(45-50 million years ago) and today they are reduced to
three species of manatees (family: Trichechidae) and the
single dugong (family: Dugongidae). Today, there are
several, small fossil Sirenians from Florida of various
ages awaiting description.

Alligators (Alligator mississippiensis) have inhabited
Florida for only some 10 million years, since the Miocene
epoch; and during that time their anatomy has changed
very little. Today, they are sometimes called living
fossils. The alligator's teeth are conical in shape, without
roots and are replaced when lost. Another part of the
alligator's anatomy that is often found fossilized is the
bony scutes (scales) normally covering
the alligator's back and tail.

Sharks are cartilaginous fish and don't leave skel-
etons other than their teeth and occasionally fossilized
disks from their spinal column. The reason for shark
teeth being such a common finding is that they are
constantly replaced, and sharks produce several thou-
sands of teeth during their lifetime. Oldest sharks come
from late Silurian and early Devonian periods some 400
millions of years ago. But due to Florida being covered
and uncovered by seas at many times, it is difficult to
tell, just by looking at them, the epoch from which the
teeth came.

When next in an underwater cave, divers should be
aware of its monumental history. It may just reward
explorers by revealing some of its hidden, "silty" secrets.

Special thanks to Dr. Richard Hulbert from the
Florida Museum of Natural History in Gainesville for
taking me through his awesome fossil collections and for
identification of our bones. I also want to thank my
explorer partner, Alex Warren, for his good eye.
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Sartek has developed a "New Generation" of
submersible battery systems.  They are the Sartek
CBP 4.5 NiMH, CBP 9L NiMH, CBP 9 NiMH, and the
CBP 18 NiMH.

The Sartek systems are lighter, smaller and more
powerful than existing battery systems. The key is that
they each contain a Sartek Nickel Metal Hydride battery
pack.  The Sartek NiMH batteries have numerous advan-
tages over the currently used battery chemistries, such as:

1) Approximately half the weight and size for the same
power capacity of Sealed Lead Acid batteries.

2) No cell memory  (unlike Nicads)
3) Long life
4) Rugged
5) Able to withstand high charge/discharge currents
6) Built in automatically resetable, thermal and high

current protection.
7) 13.2 VDC output can be used with standard

Halogen Lights
8) Can be retrofitted to existing battery canisters (this

can make room for important emergency equipment,
such as an EPIRB or multiple Snickers bars)

The specifications of these Sartek battery systems are:

Model AH Size   h x dia Buoyancy Material RT

CBP4.5 NiMH 4.5 10.5"x 2.3" -1 lbs. PVC 4 Hrs.

CBP9L NiMH 9 20.5"x 2.3" -2 lbs. PVC 9 Hrs.

CBP9 NiMH 9 7.5"x 3.75" -2 lbs. Acrylic 9 Hrs.

CBP18 NiMH 18 13.25"x 3.75" -3 lbs. Acrylic 18 Hrs.
(RT = Run Times are approximate using a HID10 light
head, which is equivalent to a 50-60watt Halogen)

The CBP4.5 and the CBP9L are made of highly
durable PVC and now come with captive "O" ring
"screw on" lids, a heavy duty switch and Sartek's right
angle strain relief.  The CBP9 and the CBP18 are made
of High Strength Acrylic with 1" thick top and bottom
lids.  Sartek Acrylic canisters have; Locking Latches with
"O" ring sealed screws, a heavy duty switch, and right
angle strain relief.   Sartek battery canisters are available
hardwired or with an optional wetmate connector.  A
Sartek Smart Trickle Charger (SSTC) is included with the
purchase of any Sartek battery system.  The Sartek
Smart Trickle Charger (SSTC) has the option of a univer-
sal power supply which accommodates an input voltage
of 100 to 260 VAC 50 or 60 Hz.  So, get the lead out and
make your diving more comfortable, by switching to a
Sartek NiMH Lighting System.

www.sarind.com

SAR TEK INDUSTRIES  INC.• 3661 -M Horseb lock  Rd .    Medford ,  NY  11763   Ph :  631•924•0441

Sartek Industries

The Sartek SHC diver
mounted video camera is
a small lightweight, high
performance video
camera that can be
mounted on a hood/
helmet or quickly re-
moved for handheld
shots.  The SHC has a 570
lines of resolution, .3 lux
sensitivity, color camera
which only requires 12vdc
@ 150ma.  The camera is
fixed focus so that
everything from 4" to
infinity is in focus; the
SHC "sees" the same
image as the diver.

The Sartek SHC is
available in NTSC or PAL
format and can be
connected to the surface by a cable ( up to 600' ) or
connected to a Sartek SRE ( Submersible Recorder
Enclosure ).

The Sartek SRE is custom made to accommodate a
variety of handheld camcorders.  This enclosure has a
wet-mate type connector that supplies the SHC with
power while delivering video to the enclosed camcorder.

Typical size of the SRE for a Sony® PC5 is about
5.25" diameter x 7.5" high.  The SRE mounts comfort-
ably on a diver's weight belt or tanks.  The SHC and the
SRE are both tested to 360'.

14 AH Lead Acid

7 AH Lead Acid

18 AH NiMH

9 AH NiMH

9L AH NiMH

4.5 AH NiMH



Aquatic cave environments are important resources.

To scientists, they represent unique study sites.
Biologists have collected many new and important
species of animals from caves such as remipedes (an new
class), amphipods (related to shrimp),
and sclerosponges (a "cross" between
sponges and corals). Geologists have
utilized speleothems for paleoclimatic
studies. Archaeologists have found
pivotal cultural remains in submerged
caves. And hydrologists have used
caves for studying the role groundwater
plays in cave development. Some caves
are important as they are the only
known sites in which threatened or
endangered species live. It is impera-
tive that these locations be maintained
in a stable manner to avert driving the
species into extinction.

To ranchers and locals, they repre-
sent swimming holes or watering locations for livestock.

To divers, caves provide sites for both recreational
and training purposes. The attractive attributes of caves
include unique formations, visual appeal, clear visibility,
and unusual or new environments.

Cave environments are fragile. Most caves exist in
delicate equilibrium. Any changes to this equilibrium,
even minor changes, can have tremendous impact. The
geologic formations in caves may take thousands, or
even millions of years to form. Some animals that live in
caves can survive only in very special environments, and
cannot tolerate many disturbances. Water quality
changes in caves may affect both the biology and factors
such as visibility. The aesthetic appeal as well as overall
environmental quality of caves can suffer as a result of
many factors.

The number of cave divers being trained in the
United States has increased dramatically in the last ten
years. However, the number of caves available to these
divers has remained relatively constant. Thus, all of
these caves suffer more diving activity. This elevated
level of activity increases the environmental stress and
has resulted in perceptible changes in many caves. If
degradation in cave sites is to be minimized, we must
recognize what impacts our activities have, and how to
mitigate or reduce these impacts.

SURFACE ZONE:

Conditions in caves are affected by surface condi-
tions. Water, nutrients, and sediment all enter caves
through surface openings. Our actions may alter the

amount. Common problems include
trampling or removing plants, walking
down paths or banks comprised of soft
or unstable earth, and building or
wearing gullies or ramps.

Altering material input into
caves can adversely affect cave fauna
by increasing turbidity and sedimenta-
tion rates or by changing nutrient
supply. Our activity on the surface may
decrease visibility, or increase silt in the
cave. Increased sedimentation rates
have lead to obstruction of entrances
and cave passages. We need to evalu-
ate our surface activity for its impact
on water flow into openings.

Landowners, unaware of the detrimental effects of
their actions, may damage or alter surface features.
Education often corrects this. In many cases informed
landowners have permitted the construction of retaining
walls or concrete walkways, decreasing the amount of
material flowing into caves. The manner in which owners
are approached is critical, however, as they ultimately
control our access.

Direct actions we can take to enhance conservation
are varied. Leave natural vegetation undisturbed. Avoid
interfering with indigenous animals. Collect and remove
trash. Protect sites from erosion. Cave sites have been
opened and closed based on how we act. Any time you
visit a site, you represent the entire diving community.
Exhibiting proper respect for the environment and the
landowner's authority is critical if sites are to be left
available.

DRY CAVE ZONE:

Some cave diving sites require travel through
sections of dry cave before reaching the water. This
section of the cave also needs preservation.

Constructing paths may alter flow characteristics
into the cave. Trash is especially detrimental, as it will
not biodegrade or otherwise disappear. Special care
must be taken to carry out all refuse, including
biowaste such as food scraps and fecal matter. Leaving
biowaste may adversely affect endemic populations of
animals by disturbing the natural food cycle, either by
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providing too many nutrients, or by enticing other
animals from outside the normally closed system.

Animals that live in caves have special adaptations
that enable them to survive. Many forage at night, and
seek refuge in caves during the daylight hours. Travel
through cave systems that have colonies of organisms,
especially bats, may adversely disturb those creatures.
Cave passages harboring endangered species of bats
should be avoided. Bats may be seasonal residents.
Caves that contain seasonal populations should be
avoided during those months when bats are present.
This is particularly true of colonies hibernating in winter,
and during breeding season.

Some caves contain speleothems; cave formations
such as stalactites, stalagmites, calcite flowstone, draper-
ies, and helectites. These take centuries to form. Take care
not to break them. Speleothems should not be collected
and removed as souvenirs. Walking over formations may

soil or otherwise mar them.
Routes should be selected
to avoid traversing such
geologic formations.

Graffiti is a problem in
many caves, especially
those with easy access.
Divers should not add to
the problem by contributing
their "work."  Such admon-
ishment applies to sub-
merged cave areas as well.

WET CAVE ZONE:

Flooded caves have many of the same attributes as
dry caves: unusual and rare
animals, novel geologic forma-
tions, and unexplored territory.

Physical features of sub-
merged caves suffer the most
obvious damage. If speleothems
are broken they will remain broken
forever. They will not grow back,
nor can they be successfully
repaired. In some cases, it takes
only the slightest touch to send
large formations toppling. Even
exhaust bubbles can decimate
some frail features like helectites.
Extreme care is needed to
preserve submerged formations.

Although they appear dull and useless to the novice
cave diver, silt formations are of value. Silt deposits in a
cave may be flat and virtually
featureless, or may contain
layering which formed as the
sediments were laid down. Dis-
turbing the silt, especially local-
ized disturbances like hand marks
or fin prints, are visual indications
that divers have traversed the
location. Such blemishes are more
than visual intrusions. Such
actions may destroy valuable
scientific evidence that could yield
significant information about cave
formation, paleobiology, or
archaeology. In most caves these
disturbances are permanent.

Honing of diving skills will
minimize your impact. Under-
developed buoyancy control skills rank highest in
causing damage. Hitting ceilings and banging onto
floors causes irrevocable damage. In the Room of Tears,
a large chamber in Carwash Cenote in Mexico, divers
striking the ceiling razed a forest of stalactites. The
importance of practicing precise buoyancy control
cannot be over-emphasized.

Poor trim closely follows poor buoyancy control as a
cause of damage. Proper trim for involves maintaining
the body in a horizontal position. Most ocean divers
have a feet down, head up body position when sub-
merged. In caves this results in fins damaging formations
on the floor, and gouging holes in soft sediment bot-
toms. You can modify your trim by changing the location
of weights to make the center of gravity match the
center of buoyancy. When in proper trim, you can
maintain a horizontal attitude while in an unmoving,
resting position.

Fin techniques contribute to damage. Use special-
ized kicks, like the modified flutter, to minimize fin
contact with the walls, ceilings, and floors. As cave
passages change characteristics, vary your propulsion
style to avoid damage that would result if only one
finning technique was used.

Kinesthetic awareness (awareness of oneself in
relation to one's surroundings) is a sense that is devel-
oped through practice and experience. By knowing
where your body is at all times, you can limit contact
with the cave. Avoid traversing restricted passages
containing delicate features until you develop this sense.

Equipment may contribute to damage as well.
Dangling lights, dragging submersible pressure gauges,
loose alternate second stages, scooters that are used
with the propellers pointing downwards, or cameras set
down on the bottom can all cause damage, as well as be
safety hazards. Modify your equipment configuration to
prevent damaging the cave.
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Some caves are more tolerant of damage than
others. Caves with high flow, little silt, and no
speleothems are much less likely to be permanently
disfigured than those with little flow and an abundance of
"soda straws" or other easily damaged speleothems.
Experience plays an important role in preventing dam-
age. Until a proper level of skill is developed, constrain
your diving activities to more robust caves.

Occasionally caves may appear hardy, but are
actually quite friable. Touching seemingly solid walls to

pull yourself
through a cave
may result in a
lump of rock being
detached from a
soft limestone wall.
Other walls may
have a thin patina
of oxides. The
Devil's Ear/Eye
system in Florida
originally had
completely black
walls from this
type of veneer.
Gradually this

coating was eroded away by divers grasping the walls,
leaving many areas completely white.

In some caves, even the most careful diver cannot
avoid damaging the system. This especially true when
exploration is occurring. The processes that shape caves
occur slowly, and are often precariously balanced.
Minor water displacements, exhaust bubbles, or even
slight brushes against a wall or ceiling by the guideline
frequently cause rock to come tumbling down. Exhaust
bubbles in unexplored cave passages commonly bring
down a veritable rain of debris, ranging in size from
small pebbles to diver-sized blocks.

Change affects the biological components of caves
as well as their physical aspects. Casual recreational cave
divers should not access caves that contain threatened or
endangered species. Unless there is a valid scientific
purpose for visiting such caves, they should be avoided.

Animal life should not be molested or collected. The
most common abuse of this is the collection of lobsters
from marine caves. Often the lobster in a marine cave
may be the only important breeding population in the
area due to over-harvesting where the crustaceans are
less protected.

Some animal species are dependent upon special
water characteristics. These animals often live in
anchialine caves. Anchialine caves are found near
shorelines, and contain two or more different water
layers that are in part tidally controlled. In some caves,
these water layers are separated by sharp density

interfaces of different salinities, called haloclines. It is
not unusual to have fresh water resting directly above
marine water, separated by a boundary layer that is
imperceptibly thin. Other chemical aspects may also
differ. For example, dissolved oxygen in one water mass
may be high, while inches away it is nearly zero. Different
animal communities may inhabit each water mass.

Caves have been in undisturbed equilibrium for
thousands of years. As divers pass through the halocline
boundaries, they mix water masses. If they remain below
the halocline, exhaust bubbles rise and mechanically
agitate and mix the waters. While the effect of a few
divers probably have no long-term harmful consequences,
the effects of many divers repeatedly visiting a site may
significantly alter water composition. Observations in the
Bahamas show that the salinity of a fresh water lens that
was repeatedly toured by local dive store groups had
measurably risen. In some cases such a disturbance could
have a negative effect on indigenous life.

Below the halocline, equally invisible changes can
occur. Dissolved oxygen levels below haloclines can be
exceptionally low, allowing very primitive crustaceans to
survive. Yet, divers' exhaust bubbles contain about 32
million times more oxygen. Some of this oxygen dis-
solves into the water, raising overall concentration.
Theoretically a site could be rendered uninhabitable to
indigenous life if it experienced sufficient diver pressure.

Factors unrelated to diving also impact water quality.
Regional pollution caused by the widespread use of fertiliz-
ers, for example, can impact quality. Local pollution sources,
like chemical dumping or subsurface sewage emplacement,
can contaminate groundwater found in caves. Groundwater
pumping for fresh water can draw down the water lens,
allowing saltwater intrusion. In some regions these factors
are monitored by governmental agencies. You can help curb
such abuses by informing appropriate officials when ob-
served. If you can, take personal action to have potentially
harmful activities ceased.

CONSERVATION EFFORTS:

Education is the key to conservation. Educating
divers who access, or who are likely to access caves in
the future, is critical if cave environments are to be
preserved. Education should occur in two phases,
general problem awareness, and specific conservation
oriented diving skills.

Cave(rn) diving courses and briefings for supervised
diving activities of all sorts should reinforce environmen-
tal preservation philosophies. Bolstering an awareness of
potential problems is especially important when divers
are visiting from other locales, and are unaware of how
they may cause trauma. Equally important is that dive
instructors set an example that others can follow.
Students learn by example. If diving educators pay only
lip service to conservation, then efforts to establish a
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strong conservation ethic will ultimately prove ineffec-
tive. Besides the philosophical aspects of conservation,
specific skills must be taught which will enable divers to
minimize their impact upon the places they dive.

At both a national and international level, specific
cave conservation measures are being mandated. Some
national and state parks have been established which
protect submerged cave systems. Chankanaab Park,
Cozumel, Mexico has one of the world's longest ex-
plored submerged caves within its boundaries. Manatee
Springs and Peacock Springs State Parks in north Florida

both contain extensive submerged cave systems.
Procedures have been established to protect the re-
sources within these caves, including the necessity for
proper credentials before being allowed access.

On Grand Bahama Island, Lucayan Caverns National
Park was established solely for the purpose of protecting
what was then the world's longest explored submerged
cave system. Closed for four and a half years while a
management plan was being drafted, it is now open to
diving on a limited basis, subject to strict controls.

CONCLUSION:

Submerged cave systems are unique resources for
scientific, recreational, and other public purposes. As a
diver, you can either help protect them, or cause
irreparable damage. The choice is yours. If you are a
dive instructor, encourage your students to gain the
requisite knowledge and skills before accessing these
potentially fragile locations. If we all strive to protect
these sensitive environments now, future generations of
divers will be able to enjoy them.

The unique sensitivity of submerged cave environ-
ments forewarns of lessons for all diving environments.
All divers should be schooled in the need to preserve
the environment they are visiting; freshwater lakes and
rivers, oceans, reefs, wrecks, kelp forests, caverns and
caves, or anywhere else. It is incumbent upon us all to
instill a strong conservation ethic in divers from the
novice level on up.

Several non-profit organizations in the United States
promote cave conservation efforts. The National Speleo-
logical Society (NSS) and the American Cave Conserva-
tion Association (ACCA) deal with the preservation and
conservation of all caves. The NSS and the ACCA have
sponsored research in caves, promoted and lobbied for
legislation to protect caves, and have assisted govern-
mental agencies in drafting management plans to protect
specific caves. The NSS has also conducted programs to
train cavers to "cave softly," minimizing impact.

The National Speleological Society Cave Diving
Section (NSS-CDS) and the National Association for
Cave Diving (NACD) specifically are involved with the
conservation of caves that are partially or wholly sub-
merged. The NSS-CDS and NACD also conduct training
programs in proper cave diving techniques. These
courses include information specifically designed to
reduce man's effect on the cave environment.

Continued
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For 30 years the oceanic Coral Sea has ranked
among the top dive destinations in the world, yet
it is also one of the most difficult to access. Its

remote vertical-walled reefs thrust up to the surface
through deep, clear water to create untouched oceanic
oases. Divers in the know have always grabbed any boat
and put up with any hardship (pun intended) to make the
long passage out to these marvelous reefs. Today, the
reefs remain as splendid as ever, but can now be dived
easily and in comfort. Not only that, divers can combine
a true oceanic Coral Sea adventure with dives on the
two major reef systems that boarder the Coral Sea: the
Australian Great Barrier Reef and Papua New Guineas
Milne Bay Province.

OCEANIC CORAL SEA

In the fabled Coral Sea, the outer wall dives thrill
divers suspended in astonishingly clear, blue space with
a vertical drop off plunging below and the occasional
shark or large tuna swimming by. At the edge of the
drop, cascades of anthias and damsels sparkle over the
plate and staghorn corals. Going deeper, large elegant
soft coral growths invite photographers. It is a welcome
unlike any other, sheltered by the reef and far from the
coast, cities and cares.

Many Coral Sea reefs have accessible lagoons where
divers are likely to experience one of the best surprises
of a diver's life. These reefs are fantastic. At Flinders
Reef, one is even called that and is covered with sea fans

and gaudy soft corals and sculptured with a fascinating
topography featuring overhangs and swim-throughs.
Explorers will meet a tame green turtle that allows
divers to touch it and tawny sharks resting in coral
grottos. All the usual reef fish and invertebrates are
abundant, and one can expect to see a few not found
anywhere else.

A lone sand cay attracts attention, as a huge flock of
sea birds--boobies, terns and noddies--take to the air.
Turtles lay their eggs in this location, often alongside the
nesting birds, and can be observed gathering and
mating for five months of the year. October is a prime
month for observing turtles mating in shallow water, and
females laying their eggs on the cay; then, in January
and February, the hatchlings make their mad scramble
down the beach for life in the ocean.

Few dive boats venture to the Coral Sea reefs,
because most are simply too small or slow to make the
cruise reliably. But one boat, the Spoil Sport, makes
week-long scheduled cruises throughout the year. The
Spoil Sport, big and fast, departs Townsville late in the
evening for just an overnight passage out to Flinders
Reef, handling the ocean swells so brilliantly that every
diver gets a good night sleep and wakes fresh for the
early morning dive.

Together with the Super Sport, based in Cairns, and
Paradise Sport, based in Papua New Guinea, Spoil Sport
is owned and operated by Mike Ball Dive Expeditions.
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These vessels are all fast, custom designed and built and
cater to advanced and experienced divers and underwa-
ter photographers. Mike Ball has nitrox fills for those that
like to safely accumulate bottom time, an on-board photo
pro to give advice and process film and even a Solo Diver
program for those that like to dive without a buddy.

The Flinders Reef adventure builds to a climax with a
shark dive at Scuba Zoo. Divers are sure to be impressed
with the number and behavior of the sharks. This is an
incredible, well-organized dive.
With detailed, yet concise and
clear, briefings from the trip
director and excellent identifi-
cation information from the
photo pro, it is a perfect
introduction for those divers
that are understandably
apprehensive at meeting sharks
underwater and a golden
opportunity for experienced
divers wanting close shark
photographs.

Scuba Zoo was planned and
developed by Mike Ball to give
divers close up experiences
with sharks in controlled
conditions. A carefully se-
lected, sheltered site on a flat, sandy bottom in 45 feet
of water enables the Spoil Sport to anchor nearby. Two
large shark cages have been constructed and anchored
to the bottom, making an L shape. Access is at the back
through large doors. Bait is placed in a metal garbage
can with holes in the side to allow the aroma to waft
through the water.

All divers enter together and descend to the cages,
where they may enter or just lie on top. Once everyone is
in position, the bait bin is connected to a series of lines
that enable it to be pulled close to all the divers. Sharks
follow the bin and approach the cages. The water is
wonderfully clear and the white, sandy
bottom makes everything bright.
This is the best time for
photographers as

the sharks are slowly cruising and come as close as you
want them to. They are obviously interested in the bait
bin and not the divers.

Grey Reef Sharks are abundant, but Whitetips and
some magnificent Silvertips are also plentiful. There are
usually between 30 and 50 sharks coming and going.
Should a diver be concerned that he or she can not watch
his or her back, the diver can choose to go into the cage.
Nevertheless, the sharks are so well behaved that many

divers never feet any threat at
all and stay outside the cages.

After about 20 minutes
everyone is instructed to enter
the cages and the top of the
bait bin is then released. The
string of baits floated out
starts a frenzy of shark
feeding. Now the pace is quite
frantic, but everyone can get a
close up view with the abso-
lute, but probably unneces-
sary, security of the cages.
After only a couple of minutes,
the baits are consumed, sharks
return to their slow cruising
and the divers now leave the
cages to look over the sand

below to see if they can find any shark teeth that the
sharks often shed.

Returning from the Coral Sea, Spoil Sport has one
more treat--the sensational wreck of the Yongala. The
Yongala attracts divers from around the world and fish

Issue 10 •  • Pg 63



from around the sea. All the "big guys" visit this site,
including giant groupers, tiger sharks, eagle rays, bull
rays and maori wrasse that mingle with mobs of trevally,
barracuda, tuna and batfish. It is as though the fish
realize the Yongala is a protected Marine Park, and the
divers are their pals.

More than 300 feet long, the Yongala sank in 1911
and caused the loss of 121 lives. Nature has transformed
this sad loss into a wondrous and precious monument
celebrating life in the ocean. It is 100 feet to the sea
floor, and a million miles to find another wreck dive
displaying a rich marine life.

MINKE WHALES AND THE COD HOLE

Super Sport cruises between Cairns and Lizard
Island to the north. A typical three-night cruise along the
outer barrier reef includes the very best of Great Barrier
Reef diving and a spectacular flight at 500 feet in a high
winged aircraft over the reef back to Cairns.

Expect to see fish galore. Since most dives are in
protected Marine Park areas of the reef, the fish regard
divers as friends and get close. Only at the Cod Hole are
the fish actually fed and divers confronted by a family of
these extraordinary beasts, along with huge maori wrasse
and flowery cod. Many reefs are characterized by schools
of yellow striped snappers and coral trout that lurk in
every nook and cranny.

Visibility might not be as sparkling as it is in out the
Coral Sea, but most divers are surprised by just how good
it is--100 feet at the Cod Hole is quite common.

From June through to September, whales are seen
on almost every cruise. Minke whales are the most
common and swim to the moored boat making close
passes at divers. There's no need to swim. One can just
wait and they will come. Humpback whales are also
regulars. In November, but also sometimes October and
December, the incredible orgy of coral spawning occurs,
a sight never forgotten.

MILNE BAY

Between the Coral and Solomon Seas lies a beautiful
and intricate chain of pristine volcanic peaks, coral islands
and reefs. The two seas surge back and forth, causing a
frantic profusion of marine growth. Humans are few and
live in harmony with bountiful nature. Incredible creatures
have evolved, and recent scientific studies show the
marine bio-diversity to be the highest ever measured.
This diver's paradise is called Milne Bay Province and is
located in Papua New Guinea.

The volcanically active and massive D'Entrecasteau
Islands, the Louisiade Archipelago, the Trobriand
"Islands of Love" and the hundreds of other islands that
radiate from the deep natural harbor of Milne Bay are
surrounded by a maze of reefs that would take several
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lifetimes to explore. By studying a map of "PNG" it is
easy to understand that Milne Bay Province has more
opportunities for diving than any other province. The
dive sites are extraordinary, including the magnificent
Dinah's Beach which has a cliff with overhanging trees
and a 1,000-foot drop off regularly visited by cruising
hammerheads, coral towers studded with green tree
corals, sea whips and a giant sea fan in 10 feet of water.
Just a few yards away, one can find a shallow coral and
algae reef with a resident family of octopus, dozens of
lionfish of five different species, green and red mantis
shrimp, seven species of clownfish, ghost pipefish and a
myriad other creatures. One early morning, anchored in
between the two habitats, divers saw a marlin cruising
around the boat and they crept into the water to spend
20 minutes snorkeling with it.

Milne Bay Province is the largest and most undis-
turbed of all the coastal areas of PNG, but there is more!
A recent expedition on behalf of Conservation Interna-
tional assessed the bio-diversity of fish, corals and
mollusks, and two reefs recorded the highest figures
ever achieved. Milne Bay is special for the extraordinary
richness of its classic tropical reefs. Packed with the
usual creatures that divers would expect to find, the reef
also includes marine animals so unusual that many are
new to science. There seems to be no end to the
discoveries that are being made in this location.

An important reason for this, apart from the unpol-
luted and minimally exploited surroundings, is the great
variety of habitats, and therefore, dive sites. There are
classic coral walls--some are sheltered almost all year

round from heavy seas--reef passes which capture the
surging tides and huge numbers of feeding fish. The
area also includes long barrier reefs and miniature atolls,
sandy beaches with delicate coral gardens and quiet
bays where sea grasses hide sea horses, panda
clownfish, frogfish, rare species of garden eels and the
occasional dugong.

Papua New Guinea is known as the Land of the
Unexpected, but its sea has a few surprises, too; and all
are exciting for divers. At Peer's Reef it is wise to keep
one eye out "in the blue" since every now and then
monster fish come up from the deep, including hammer-
head and tiger sharks, manta rays, whale sharks, pilot
whales, orca, marlin and eagle rays. Basically, anything
can happen. Great wreck dives can even be explored.
The best are the beautiful P38 Lightning in 90 feet and
the incredible B17 "Blackjack," which is in 145 feet of
water. Both these aircraft were ditched and the wrecks
are upright and in excellent condition with the original
guns still in place.

Super Sport, Spoil Sport and Paradise Sport operate
year round. Together they complement each other and
present a diving package unique in the diving world.
Advanced divers should be aware that this is a package
particularly suited to their experience with up to five dives
a day offered in a variety of first-class diving situations.
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Would you believe me if I told you about some
divers with more "daring do" than perhaps
even Jim Bowden's best? How about diving

technology so advanced that Dr. Bill Stone and Oliver
Islar's developments are relegated to mere honorable
mention status. Is this possible?

Remarkably, not all epic explorations are measured
in distance or depth. The dives that I am about to relate
to you did not exceed 1,000 feet in length, nor did they
go deeper than 40 feet, yet their historical significance is
unsurpassed.

Imagine using diving equip-
ment so different from known
technology that it is truly radical.
Yet technology was only a part of
the picture; the other, perhaps more important aspect
was "guts". The divers involved exhibited almost
unbelievable courage in an escapade that would humble
even the best cave divers today.

On November 3, 1880, a 29-year-old inventor, Henry
A. Fluess, arrived in Portskewett from London. He
brought with him the world's first, practical, self-
contained breathing apparatus. This life support unit
was actually a very simple rebreather, but nothing like it
had ever been seen before. Up until then, divers could
only use cumbersome surface supplied dive gear.

Portskewett is the site of the Severn tunnel. During
its construction, the tunnel had suddenly flooded. The
engineers needed to get a person 200 feet down a shaft
which had 40 feet of water in it, then 1,000 feet back
into the flooded tunnel. The mission was to close a four-
foot by four-foot iron door so that the tunnel could be
pumped out.

The conventional hardhat dive gear of the day
proved unworkable because of the 1,200 feet of umbili-
cal that had to be dragged in. Imagine a 1,200-foot push
into Ginnie Springs in full heavy gear, pulling an air hose.
The tunnel engineers were snookered. They had hit the
wall of known technology.

Fluess himself had made a couple of dives to test his
new apparatus, but he had never actually done a work-
ing dive. None the less, he had come to offer the
services of his new device.

After studying the drawings of the shaft and tunnel,
Fluess had Alexander Lambert, an employee of Siebe
Gorman & Co., and a very experienced diver, stand by at
the bottom of the shaft. The idea was for Fluess, who
was wearing his oxygen rebreather, to be lowered down
the 200 foot shaft, where Lambert would undo Fluess's

By Bart Bjorkman

lowering rope, then point him in the direction of the
flooded tunnel.

Keep in mind that underwater lights, communica-
tions, bail out gas, and OSHA inspectors were a thing of
the future. So imagine Fluess, essentially a non-diver,
using the first experimental O2 rebreather, crawling
along in absolute darkness, between the train rails,
reaching through the mud to feel his way, pushing
through restrictions and construction debris--all without
a lifeline. Was he wondering what was going to give out

first? Perhaps it would be the
oxygen supply in the 450 psi copper
cylinder or the carbon dioxide
absorbent (hemp fibre impregnated
with a solution of caustic potash) or
maybe even his nerve?

His first effort
lasted one hour and
netted him about
300 feet. Today this
would be consid-
ered more than
twice the
allowed NOAA
oxygen
exposure at
his PO2,

"Fortune favors the bold."
(Scottish proverb)

Photo: Views of the Past
Historic Photography & Museum
Mackinaw City, MI  231•436•7793
www.ViewsOfThePast.com
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which in itself was dangerously high. Again and again he
tried, each time gaining a bit more distance. It eventu-
ally became clear that the equipment would work, but
Fluess's inexperience as a diver was letting him down.
Alexander Lambert, who would eventually become
famous for his diving exploits around the world, asked if
he could give it a try. That afternoon, Lambert became
the first working diver to get trained on a self-contained
breathing apparatus.

Lambert's attempts the following morning resulted in
a successful, 1,000-foot penetration into the tunnel,
where he managed to take up one rail and partially
remove the other from the sill of the door. This effort
took one hour and 30 minutes. Taking a smaller crowbar
in on his next attempt, he removed the final obstruction
and closed the iron door.

Lambert's exposure to oxygen partial pressure was
more than three times that which was allowed on the
NOAA exceptional exposure limits table. In addition, his
PO2's were as high as 2.0 ata's, depending on how
efficiently he purged the breathing loop (whether by
accident or design). Consider that this diver was working
hard, in total darkness and under primitive conditions,
while utilizing totally unfamiliar diving equipment.

In the event of hypercapnia, oxygen toxicity, hypoxia,
disorientation, or caustic cocktail, these pioneers were on
their own. Without any of the redundancy, protocols or
training that today's divers take for granted, even the
slightest problem could have resulted in a fatal incident.

This epic adventure by Fluess and Lambert in the
Severn Tunnel more than 120 years ago, puts into per-
spective our diving achievements today. Many things
have changed since the time of Henry Fluess and
Alexander Lambert, but the success formula remains the
same: technology and guts.

SOFNOLIME
Carbon Dioxide Absorbent
408 US Mesh
48 Pound Keg
Color Change: White (fresh)
Purple (used)

$90.00 Plus S&H

ADM CO2 Distribution
P.O. Box 21222
Bradenton, FL 34204-1222
Ph: 941•751•2360
www.AdvancedDiverMagazine.com
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Countless articles have been written describing the
underwater attributes of the Florida Keys. The
beautiful coral reefs and teeming marine life

attract thousands of newly-certified divers annually.  The
Florida Keys also host several shipwrecks and artificial
reefs that have the ability to capture the imagination of
even veteran divers.  The City of Washington, U.S. Coast
Guard Cutters Bibb and Duane, Thunderbolt, and
numerous others are known by many.  However, there
are several other magnificent sites such as the USS
Wilkes-Barre and Vitric that lie in deeper water, begging
for attention.  These wrecks, while resting significantly
beyond recognized recreational dive limits some exceed-
ing depths of 400 feet are nonetheless drawing the
attention of increasing numbers of technical divers.

There is nothing to see that deep.

Forget what you have been told about the deep.  It
is not a lifeless, colorless void.  Just as wrecks in shal-
lower water are transformed into thriving habitats,
deepwater sites are also incorporated by corals,
sponges, and other invertebrates, producing a luxurious
artificial reef exploding with color.  In fact, many times
these deepwater sites host a more diverse and well-
balanced ecosystem than their shallower counterparts.
Frequently, swift currents run over these deeper wrecks,
frustrating the efforts of anglers.  As a result, large
grouper, snapper, and amberjack are commonly ob-
served on these deep wrecks.  Additionally, species not
present on shallow wrecks, such as snowy grouper
(Epinephelus niveatus), Warsaw grouper (Epinephelus
nitrigus), and numerous exotic, deepwater tropical
species are very conspicuous at greater depths.  During
decompression, divers may also be treated to visits from
schools of dolphin, sailfish, sharks, wahoo, and other
pelagic wanderers.

More importantly, the wrecks themselves are much
more visually impressive.  Vessels sunk in shallow water
are constantly pummeled by surge and wave action.
They are more easily impacted by storm action, espe-
cially by the numerous hurricanes that have ravaged the
Keys over the years.  Furthermore, wrecks in shallow
water are limited to the amount of vertical relief they
may possess.  Many of the wrecks in recreational depths
have been wire-dragged or razed to avoid presenting a
hazard to navigation.  Deepwater wrecks are not con-
strained by this limitation.  For example, the upright
stern section of the USS Wilkes-Barre has approximately
110 feet of vertical relief!  Technical divers have the
ability to visit shipwrecks in the Florida Keys that look
very much the way they did when in active service.

Historical shipwrecks, abundant with both artifacts and
marine life, await those choosing to travel the path less
taken.  However, that path is fraught with peril should
one not gain adequate experience and utilize the proper
equipment to safely explore these depths.

Just what is technical diving?

Technical diving is loosely defined as those activities
that utilize breathing gasses other than air, that require
extended decompression, and/or that employ oxygen-
enriched gasses to accelerate decompression.  In order
to safely explore wrecks in deeper water, technical
divers have embraced helium-based breathing gasses,
generally known as trimix.  Trimix, as the name implies,
consists of three gas components:  oxygen, helium, and
nitrogen.  At greater depths, the increased partial
pressure of nitrogen (in air) induces nitrogen narcosis,
which can seriously impair a diver.  More importantly,
oxygen becomes toxic at depth and can result in sei-
zures, unconsciousness, and ultimately, death.  In order
to mitigate these issues, helium is utilized to displace
both the nitrogen and oxygen content, producing a safe
breathing medium at depth.  In order to accelerate
decompression, oxygen-enriched gasses (e.g., Nitrox 50
and 100% oxygen) are carried in separate decompres-
sion tanks and deployed at the appropriate depth as a
diver ascends towards the surface.

As one might expect, technical diving is gear-
extensive.  On an average deep dive, a diver can be
expected to carry a set of doubles and two decompres-
sion tanks, four separate regulators, bottom timers,
liftbags, and reels.  More importantly, technical diving
requires one to be proficient at basic skills such as
buoyancy control, as well as more complicated tasks
such as gas management and decompression applica-
tions.  These skills and knowledge requirements can be
learned through various classes offered from an increas-
ing number of agencies (see Training). However, it
should be noted that experience is the best teacher, and
it is highly recommended that you should not rush into
technical diving.  Instead, the technical diving experi-
ence should slowly advance towards you as you improve
your skills, increase your experience, and have the ability
to dedicate the time and money to safely participate in
this sport.

So let's hear about those wrecks!

Numerous deep wrecks can be visited throughout
the Florida Keys, with new sites being discovered each
year.  The conditions found on these wrecks are highly
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variable.  Strong currents, low visibility, and extremely
cold bottom temperatures can be encountered on these
dives, though generally spectacular conditions are
experienced.  It should be noted that the majority of
these wrecks reside within the boundaries of the Florida
Keys National Marine Sanctuary, wherein all artifact
collection is prohibited.

Here is just a small sampling of some of the more
well-known sites, starting just north of Key Largo and
progressing towards Key West, where an entire fleet of
naval warships await exploration:

OCEAN FREEZE

The Ocean Freeze, originally named the Scott
Mason Chaite, was a 297 foot long refrigerated freighter
sunk as an artificial reef in 256 feet of water just north of
Pacific Reef, 26 miles from Key Largo, on July 28, 1998.

The Ocean Freeze is completely inverted with the
rudder, turned hard to port, being the highest portion of
the wreck.  Oriented with the prevailing current, the
bow of the Freeze is pointed in a generally northward
direction.  The wreck rests on her stern superstructure
which suspends the cargo hold and the remaining length of
the ship high off the bottom.  This provides between 15'
;20 feet of clearance under the wreck, creating a unique
swim through for visiting divers, with miscellaneous
wreckage spilled out from the interior and down to the
sand below.  Under the hull and amidst swarms of baitfish,
several doors to the forepeak remain open. This is indeed
a great dive, though it will be a shame when the super-
structure eventually collapses under the weight of the
vessel, thus eliminating the unique swim through under the
inverted hull.  The wreck has just begun its transformation
into a thriving habitat with moderate oyster and coral
growth on the hull, while schools of juvenile red snapper
and other species swarm about the wreck.

NORTHERN LIGHT (see ADM issue #2)

Built in 1888, the 300-foot long Northern Light was
one of the earliest steel-hulled ships plying the waters of
the Great Lakes.  In 1927, after the vessel outlived its
usefulness, the owner attempted to commit insurance
fraud by setting fire to the ship, badly damaging it.  It
was then cut down and converted into a barge.  During a
storm on November 11, 1930, the Northern Light broke
her back and sank in 190 feet of water off Key Largo.

The sinking event resulted in a most unique wreck
site.  The stern of the Northern Light was forced back on
itself, coming to rest upside down on the upright
forward portion of the vessel. The bow is upright in the
sand with its anchor hanging on the starboard side, still
secured to the winch by its chain.  Just aft of the bow
and forward cargo hold is the stern of the ship, resting
upside down on top of the midships.  The picturesque
rudder, turned hard to port, rises to within 145 feet of
the surface.  The wreck presents an interesting penetra-

tion opportunity to trained individuals.  Divers can swim
under the stern and enter the wreck on one side,
passing aft of the boilers until a sand dune is encoun-
tered.  Divers can either pass over this sand dune to exit
the fracture caused when the vessel folded onto itself,
or turn around and complete the horseshoe transit,
exiting on the other side of the boilers.

VITRIC

The Vitric, a 165-foot long wooden schooner barge,
was built in 1911.  The ship capsized and sank on March
29, 1944, in an area southeast of Molasses Reef, en
route from Havana to West Palm Beach with a cargo of
134,000 gallons of syrup.  The wreck, lying in approxi-
mately 300 feet of water, was known by fishermen for
years as the Molasses Wreck.

In March of 2000, a group of Association of Under-
water Explorers (AUE) divers confirmed the identity of
the  Molasses Wreck as that of the Vitric.  The site is
dominated by the numerous syrup containers the vessel
carried at the time of her sinking.  Not much of the
wooden hull is visible above the clean, sugar-white sand
bottom.  Due to the normally excellent visibility encoun-
tered in this area, the entire wreck site is visible from
either end.  Portholes and other brass fixtures still
remain undisturbed amongst the wreckage. The steering
quadrant lies on its side which helps to identify the
stern, while the bow is revealed by a large windlass that
resides high off the bottom on a section of wreckage.

ISLAMORADA WRECK

The Islamorada Wreck also known locally as the
Motorcycle Wreck, is an unidentified vessel that rests in
225 feet of water in the vicinity of Alligator Light.  It is
approximately 200 feet in length with a beam of 21 feet,
7 inches.  The area is dominated by a fine sediment
bottom that is easily suspended, reducing visibility to a
milky haze.  Thickly encrusted with razor sharp oysters,
as well as sponges, corals and other invertebrate
growth, the wreck supports a rich diversity of marine life
including copious amounts of snapper and grouper.
Most notably, scalloped hammerheads frequently school
in large numbers above the wreck, creating a unique
viewing treat during decompression.

It is quite possible that this vessel was employed as
a ferry, carrying passengers and freight to Key West or
Havana.  The upper deck of the wreck is dominated by
open, saloon type areas. Portholes, china, and the
remains of the bridge equipment can be found through-
out the wreck. The starboard shaft and screw are
missing, while the port-side screw is missing a blade.
One hypothesis is that the vessel may have run aground,
damaging the port side screw while shearing off the
starboard shaft and screw.  With this type of damage,
the vessel was probably steaming west with the reef
running along her starboard side; in fact, her bow now
sits pointing westward.
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USS WILKES-BARRE (CL-103)

Perhaps the crown jewel of technical wreck dives found in the Florida Keys,
the USS Wilkes-Barre was formerly a 608-foot long Cleveland Class cruiser built
in 1942 and commissioned on July 1, 1944.  The Willie Bee saw extensive action
in World War II, including campaigns off Formosa, Luzon, Okinawa and Iwo
Jima.  During her service she shot down over seven Japanese aircraft, rescued
six downed American pilots, and came to the aide of the carrier Bunker Hill
after it received devastating damage from Japanese aircraft.  In a valiant
maneuver, she came alongside the stricken carrier and pumped water onto the
floating inferno, allowing many crew members to escape.  The USS Wilkes-
Barre received four battle stars for her World War II service.

Decommissioned on October 9, 1947, the USS Wilkes-Barre was
simultaneously placed in reserve at Philadelphia.  She remained in "moth-
balls" until struck from the Navy list on January 15, 1971 the last light
cruiser on the Navy list.  In May of 1972 the Wilkes was subjected to
underwater explosive tests off Key West.  On May 12 her battered hulk
broke in two.  The aft section sank of its own accord that day while the
forward section sank a day later as a result of a scuttling charge.

The bow rests on her starboard side a short distance from the upright
stern section.  Heading aft, the forward gun turret is missing having spilled out
into the sand when the vessel rolled; a massive impression in the hull remains
where it used to reside.  About 70 feet away in the sand, the turrets can be
found upended in 253' of water.  The bridge and superstructure still stand off
the deck proudly.  Observational blisters, probably used during countless
Japanese air raids, can be found on either side of the superstructure.  Hatches
and portholes, some still with glass intact, beckon exploration inside.  At the
midship break, a diver can witness a unique cross- section of the vessel, though
many of her bulkheads are twisted and contorted at awkward angles.

The more visited stern section rises to within 140 feet of the surface.
The hangar, located on the extreme stern, can be easily entered with
numerous rooms to investigate.  Forward of the hangar, the flat deck
gives way to the massive six-inch gun turrets that point astern.  Three
five-inch gun emplacements nestle the base of the superstructure, while
antiaircraft gun stations can be found on several of the higher decks.
The superstructure provides tremendous relief and several rooms to
investigate.  Equipment such as radar monitors, phones, and other
miscellaneous instruments can still be found throughout the superstruc-
ture.  Heavily encrusted, the wreck wears a rich garb of oysters, urchins,
gorgonians, and other invertebrates which, in turn, attract larger species
such as snappers, groupers, sharks and schools of mahi mahi.

USS CURB (ARS-21)

The 214-foot long salvage ship, USS Curb, was built by the Basalt
Rock Company of Napa, California.  After many towing and salvage
duties in the Atlantic during World War II, she was eventually decommis-
sioned in 1946 and loaned to the private salvage firm of the Merritt-
Chapman and Scott Corporation in 1947.

The Curb began her new life as an artificial reef upon her sinking
off Key West on November 23, 1983.  She now lies upright in 185' of
water with sections rising to within 110' of the surface.  The moderate
depth range of the Curb presents an ideal technical training site.
However, due to its location close to the shipping channel, the
wreck's interior has an inordinate amount of fine silt throughout which
is easily stirred up; the adjacent ship channel carries a large sediment
load from Key West Harbor.

Trips to these wrecks need to be
planned out in advance in order to
secure a boat which may otherwise be
dedicated to a recreational dive trip.
Walk-on technical dive trips do not
exist. Once you have your group
together, contact one of these opera-
tors to take you out:

Key Largo
Dual Porpoise Charters
http://www.dualporpoise.com
Captain Steve Schalk
(305) 394-0417

Divers City      (800) 649-4659
104001 Overseas Hwy
http://www.diverscityusa.com

Tavernier Key
Tavernier Dive Center
MM 90.7         (800) 787-9797
http://www.TavernierDiveCenter.com

Islamorada
Bud n Mary's Dive Center
http://www.keydives.com
Captain Bob Rae      (800) 344-7352

Key West
Lost Reef Adventures
http://www.keywest.com/lostreef.html
Nick Kolessar          (800) 952-2749

Training

Global Underwater Explorers (GUE)
http://www.gue.com
15 South Main Street
High Springs, Florida  32643
(800) 762-DIVE

International Association of
Nitrox and Technical Divers (IANTD)
http://www.iantd.com
9628 NE 2nd Avenue, Suite D
Miami Shores, Florida  33138-2767
(305) 751-4873

National Association of
Underwater Instructors (NAUI)
http://www.nauitec.com
P.O. Box 89789
Tampa, Florida  33689-0413
(800) 553-6284

Professional Association of
Diving Instructors (PADI)
http://www.padi.com
30151 Tomas Street
Rancho Santa Margarita, California
92688-2125
(800) 729-7234
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The wreck provides great penetration potential,
with numerous hatches providing access to the interior.
The numerous winches on the bow reveal the Curb's
former employment as a cable layer, while large towing
bitts on the stern deck represent her towing and salvage
ability.  Netting surrounds many of her vertical surfaces
and monofilament line can also be a hazard.  Marine life
is abundant on the Curb with large snapper, grouper and
hogfish, as well as jewfish, African pompano, numerous
tropicals, and even large tarpon on occasion.

USS S-16 (SS-121) (see ADM issue #3)

The USS-16 was built in Bridgeport, Connecticut, by
the Lake Torpedo Boat Company and commissioned into
the U.S. Navy on December 17, 1920.  The 231-foot long
submarine was designed to safely operate at depths up
to 200 feet.  The S-boat was armed with four 21 inch
torpedo tubes installed in the bow for a supply of twelve
torpedoes, as well as one four-inch/50 caliber deck gun.

After serving the Navy throughout the Pacific, the S-
16 was decommissioned on May 22, 1935, but brought
back into service on December 2, 1940, due to World
War II hostilities.  The USS S-16 saw no war action;
instead she patrolled throughout the Caribbean monitor-
ing merchant shipping.  Decommissioned for the final
time on October 4, 1944, the antiquated vessel was
eventually sunk as a target 18 miles south of Key West
on April 3, 1945.

Now silently resting upright but with a slight list to
starboard in approximately 260 feet of water, the

submarine is amazingly intact.  The wreck sits perpen-
dicular to the prevailing current, its exposed port side
covered in a thick garden of whip corals.  Perhaps the
most recognizable portion of the wreck, the narrow
conning tower looms high off the bottom and is adorned
with the attractive single-person chariot bridge.  The
sleek bow sits clear of the sand enabling a diver to swim
under the forward portion of the boat in order to
observe the various torpedo tube doors. Both screws
still remain in place, though they are well camouflaged
by sponges and corals. Large open hatches allow
penetration into both the forward torpedo room and aft
engine room, while the open conning tower hatch is too
small for a diver to enter.

The amount and variety of wrecks found just off-
shore of this string of islands has transformed the
Florida Keys into a technical wreck diver's utopia.  Many
other wrecks not discussed in this article, such as the
USS Fred T. Berry, USS Kendrick, USS Saufley and the
Whistle Buoy Wreck,  as well as the yet to be discovered
USS R-12, can be found waiting just below the surface,
albeit just a little bit deeper.

Michael C. Barnette is the Founder and Director of
the Association of Underwater Explorers
(http://www.mikey.net/aue), a coalition of divers dedi-
cated to the research, exploration, documentation and
preservation of submerged cultural resources.
Employed as a marine ecologist with the National
Oceanic and Atmospheric Administration (NOAA), he is
currently working on a book documenting the numerous
shipwrecks around the state of Florida.
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        NorthEast
Aqua Shack
449 Boston Post Rd East
Marlboro, MA 01752
Ph: 508•229•7707

Aquatic Escapes
2 Mercury Dr.
Londonderry, NH 03053
www.aquaticescapes.com

Blue Water Divers
806 Rt 17 North
Ramsey, NJ  07446
www.BlueWaterDivers.com

Diving Bell Scuba Shop
681 North Broad Street
Philadelphia, PA 19123-2418
215•763•6868  www.divingbell.com

Diving Enterprises, Ltd.
3475 Brandon Ave.
Roanoke, VA 24018  540•345•8555
www.DivingEnterprises.com

Elite Divers Inc.
Rt 46 & E. Main St.
Rockaway, NJ 07866

New River Valley Scuba
1075 Cambria St.
Christiansburg, VA 24073  540•382•9258
www.DivingEnterprises.com

Ocean Explorers Aquatic Center
180 Lafayette Ave
Edison, NJ 08837
www.NJOceanExplorers.com

Ocean Odyssey Dive Center Inc.
20445 Route 19
Cranberry Township, PA 16066
724•779•6810 www.oodcinc.com

Scuba Hut Inc.
1998 Empire Blvd
Webster, New York 14580
www.scubahutroch.com

Sea Dwellers of New Jersey
132A Broadway  Hillsdale, NJ 07642
www.seadwellersnj.com
Ph: 201•358•0009  Fx: 358•1519

Splash Dive Center, Inc
3260 Duke St.  Alexander, VA 22314
Splashdive@aol.com
Ph: 703•823•7680  Fx: 823•4812

www.StingrayDivers.com
NYC’s 1st Tech/Mixed Gas Facility
Huge inventory of wreck/cave gear
DIR friendly! Ph: 718•384•1280

Swim King Dive Shop, Inc.
572 RTE.25A
Rocky Point, NY  11778
Ph: 631•744•7707

T.L. Valas Diving and Supply
1201 Vally View Ave
Wheeling, WV 26003
Ph: 304•242•3676

       SouthEast
Birds Underwater Ph:800•771•2763
320 NW Hwy 19
Crystal River, FL 34428
www.xtalwind.net/~bird/

Coral Scuba       Ph: 941•574•5100
2104 Del Prado Blvd #3
Cape Coral, FL 33990
www.CoralScuba.com

C&D Diving, Inc.
5339 Main St.     Ph: 931•486•3710
Spring Hill, TN 37174
www.CD-Diving.com

Depth Perception Dive Center
10075 E. Adamo Dr. Tampa, FL  33619
www.home1.gte.net/divedpdc
Ph: 813•689•DIVE  Fx: 661•5621

Dive Outpost  Ph: 904•776•1449
Cave Diving At It’s Best!
info@DiveOutpost.com
www.DiveOutpost.com

Divers City, USA Inc.
104001 Overseas Hwy
Key Largo, FL 33037
Ph: 305•451•4554

Dixie Divers
1645 SE 3rd Ct.
Deerfield Beach, FL 33441
954•420•0009 www.dixiediver.com

Fantasea Scuba
3781-A Tamiami Trail
Port Charlotte, FL  33952
www.fantaseascuba.com

Immersion Diving Technologies
112 South Market St.
Scottsboro, Alabama 35768
Rodney Turgeon / DR. Brian Helton

Kevin Sweeney’s SCUBAdventures
971 Creech Rd. Naples, FL 34103
www.SCUBAdventuresLC.com
Ph: 941•434•7477

NADCO, Inc.
4719-B High Point Rd.
Greensboro, NC. 27407
336-299-5533 www.nadcoscuba.com

Rhea’s Diving Services, Inc.
313 Whitecrest Dr.
Maryville, TN 37801
Ph: 615•977•0360

Scuba Quest
14 Florida Locations
941-366-1530   941-951-1557
www.scubaquestusa.com/

Smoky Mountain Divers
114 East A.J. Hwy
Jefferson City, TN 37760
865•475•4334 bburton@usit.net

South Beach Divers
850 Washington Ave
Miami Beach, FL 33139
www.SouthBeachDivers.com

Vortex Spring Inc. Ph: 850•836•4979
1517 Vortex Spring Ln.
Ponce de Leon, FL 32455
www.VortexSpring.com

Wateree Dive Center, Inc.
1767 Burning Tree Rd.
Columbia, SC 29210
803•731•9344  wateree@msn.com

      Great Lakes
Black Magic Dive Shop
253 Peterson Rd.
Libertyville, IL  60048
847•362•3483 DiveBMDS@aol.com

Captain Dale’s Dive Center
71 S. Milwaukee Ave.
Wheeling, IL 60090
847•520•4689 Captaindales.com

Deep Divers International Inc.
DBA Scuba “U” 7113 West 79th Street
Burbank, IL 60459  Ph: 708•599•2630
Scubau@rescueteam.com

Divers Central
6620 East M 115
Cadillac, MI 49601
Ph: 231•876•3484

Dive Inn WaterSports
3858 24th Ave.   Ph: 810•987•6263
Port Huron, MI 48059
www.DiveInnWaterSports.com

Fantaseas Dive, Inc.
1120 South Street
Ilgin, IL 60123
Ph: 847•608•9549

Forest City Scuba
1894 Daimler Rd.
Rockford, IL 61112
Ph: 815•398•7119

Great Lakes Scuba
302 N U.S. 31 S.
Traverse City, MI  49684
Ph: 231•943•3483

Jerry Nuss’ Scuba Instruction
107 James Street
Carterville, IL  62918
Ph: 877•247•8805

Minnesota Dive Center Inc.
36 17th Ave NW
Rochester, MN  55901
Ph 507•288•8802 M20320@hotmail.com

Scuba North
13380 S West-Bayshore Dr
Traverse City, MI  49684
Ph: 231•947•2520

Scuba Systems
3919 Oakton
Skokie, IL 60076
www.ScubaSystems.com

Sport & Tech Scuba Center, Inc
G-4278 S. Saginaw St.
Burton, MI 48529  Ph: 810•744•1801
www.tir.com/~gtwright/sptscuba.htm

Sub-Aquatic Sports + Services
347 N. Helmer Rd
Battle Creek, MI  49017
616-968-8551    www.sassdive.com

Underwater Dive Center Inc.
42551 N. Ridge Rd
Elyria, OH  44035
404•324•3434   udc@bright.net

West Michigan Dive Center LLC
2516 Glade Street  231•733•4200
Muskegon, MI 49444
www.WestMichiganDiveCenter.com

Mid West / Central U.S.
American Diving
1807 Padre Blvd.
South Padre Island, Tx  78597
Ph: 956•761•2030

Duggan Diving Enterprises
928 Corondo Blvd.
Universal City, TX 78148
210•658•7495 DugganDive@aol.com

Flatirons Scuba and Travel
5127 W 120th Ave
Broomfield, CO  80020
Ph: 303•469•4477
www.islandquest.com

Oklahoma Scuba Inc.
1234 N Interstate Dr
Norman, OK  73072
Ph: 405•366•8111

ScubaDiveTexas.com
617 C North Main
Cleburne, Tx 76031
Ph: 817•645•DIVE (3483)

The Great American Diving Co.
401 N Main Street  314-949-0880
St. Charles, MO 63301
Steve Olfe  www.TGADC.com

Underwater Services LLC
3221 SW 94th St.   405•232•DIVE
Oklahoma City, OK  73159
www.UWServicesLLC.com

    West Coast
Advanced Diving Technologies
625 California Ave Suite F
Pittsburg, CA 94565
Ph: 925•754•8180

Any Water Sports, Inc.
1344 Saratoga Ave. San Jose, CA
95129   www.AnyWater.com
Ph: 408•244•4433

Central Washington Scuba
105 West Washington #53
Yakima, WA  98903
Ph: 509•457•2865

Ocean Odyssey International
860 17th Ave
Santa Cruz, CA 95062
831•475•3483  www.OceanOdyssey.com

Omni Divers Underwater Services
5579 Turret Way
Boise, ID  83703-3230
208•345•1990  www.omnidivers.com

Scuba Schools of America
8099 Indiana Ave
Riverside, CA 92504
www.SSA-Riverside.com

Technical Instructors
Amphibious Expeditions
Aiken, SC    NAUI, IANTD,
NT, ANT, EX, GB, Intro Cave/Cavern
Ph: 803•507•5450  RKeller@exr.com

Curt Bowen
Florida
NT, ANT, TX, IT, EX, GB, AGB, SM
AdcDvrMag@aol.com

Bill “Bird” Oestreich
Florida-see Birds Underwater
CV, NT, ANT, TX, IT, EX, GB, AGB
www.BirdsUnderwater.com  U/W Video

Ocean Odyssey Dive Center Inc.
Conrad Pfeifer   NSS, IANTD
NT, ANT, R, CV   Cranberry Township,PA
724•779•6800 conradetss@msn.com

$25 per issue for instructor listing.

KEY:
NT = Nitrox
ANT = Advanced Nitrox
EX = Extended Range
R = Rebreather
GB = Gas Blender
AGB = Advanced Gas Blender
TX = Trimix
IT = Instructor Trainer
CV = Cave / Cavern
SM = Side Mount

w w w . A d v a n c e d D i v e r M a g a z i n e . c o m
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FREE
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FREE
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site to your web site.



       Foreign
Australia, New Zealand, and Pacific

AB Ocean Divers
East Bentleigh, Melbourne
Ph:  (03) 9579 2600

Advanced Scuba Diver
Carrum Downs, Melbourne
Ph:  (03) 9775 1262

Diveline
Frankston, Melbourne
Ph:  (03) 9783 7166

Frog Dive Willoughby
Willoughby, Sydney
Ph:  (02) 9958 5699

Frog Dive Guildford
Guildford, Sydney
Ph:  (03) 9892 3422

The Dive Bell
Townsville, Qld
Ph:  (07) 4721 1155

Scuba Warehouse
Parramatta, Sydney
Ph:  (02) 9689 1389

Canada
Davco Diving
1219 - 3 Ave., Wainwright
Alberta,  Canada   T9W 1K9
Ph:  (780) 842-5559

Waddell Aquatics
6356 Sherbrooke West
Montreal, QC Canada H4G 1M9
www.Total-Diving.com

Europe
De Grevelingen
Elkerzeeseweg 34
4322 NB Scharendijke
www.de-grevelingen.nl/

De Kabbelaar
Havenkloosternol 3
4322 AK Scharendijke
www.de-kabbelaar.nl

Divepost
www.divepost.nl

Holland Diving
Amstelseveen 136
1075 XM Amsterdam
www.holdive.nl/

Mexico
Protech        P.O. Box397
Playa del Carmen, Q Roo, Mexico
www.protechdiving.com
011-52-987-32046

Japan
Torii Beach Scuba Locker
Okinawa, Japan
Fax. 011-81-98-956-4964
E-mail. haglandg@toriitraining.com

Bahamas
Xanadu Undersea Adventures
P.O. Box F-40118     ph: 242-352-3811
Freeport, Grand Bahama
www.XanaduDive.com

    Foreign Distributors
Australia, New Zealand, and Pacific
Richard Taylor, Diving International P/L
E-Mail: tdi aust@compuserve.com
Tel/Fax: +61 0500 834 269

France, Italy, Belgium
Aldo Ferrucci
011-33-6-07272267

Germany, Austria & Switzerland
Kleemann-dive
www.kleemann-dive.DE

Netherlands, Luxemborg & Benelux
Pacific Diving
Marco van Wijnkoop
info@pacificdiving.nl

Advertiser Index
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ADM, The magazine that targets divers who are serious
about their equipment, training and adventures.

Most newly certified divers commonly only dive a few times a year, if
ever again after they have completed their openwater training. Divers
who pursue continued education to advanced levels not only dive
frequently, but spend thousands of dollars annually on equipment,
training and adventure travel.

Reaching over 8000 serious divers quarterly, ADM is quickly
becoming the choice publication for both recreational and technical
divers world wide.

For ad rates contact ADM at:
Ph: 941-751-2360  E-Mail: AdvDvrMag@aol.com



Sump: flooded section of
cave passage completely

submerged in water.

Squeezing through the
entrance of Big Spring,
Jason Richards prepares
for an exploration dive
to discover what’s past
the pit restriction.

The Tennessee, Alabama, Georgia (TAG) area has
long been known for its extensive collection of
deep pits and world class dry caving. Some of

these classics include Ellison's Cave, which has the
deepest vertical pit in North America at 586 feet,
Neversink Pit, featured in National Geographic and
Camp's Gulf Cave, (see photo bottom page 77) which
contains the largest single room in North America. This
area is a hotbed of dry caving activity, with new caves
being found every month.

Curiously, very little cave
diving is being done in this area.
There are very few large spring
entrances, such as those in Florida
or the Yucatan, where a diver can
easily gain access to the water.
Difficult diving conditions are
compounded by cold water
(between 40 and 60 degrees, depending on location and
season) and extremely poor visibility. In addition,
landowner relations are very tenuous in many locations,
restricting access to many springs and caves that might
have good exploration potential. Despite this lack of
previous diving activity, there is great potential for the
use of cave diving techniques to help extend the limits
of exploration in TAG caves. Many of the cave systems
have sumps, or areas within the cave where water fills
the cave passage, blocking further exploration by dry
cavers. Often multiple caves have passages that ap-
proach each other, but each passage ends in a sump,
preventing the connection of the two cave systems. In
other cases there are passages that approach the

surface, but end in a sump near to a corresponding
spring. Each of these sumps require specialized skills to
explore, often much more than the standard spring diver
is trained for.

What's the different between sumps and springs?

The key difference between diving a sump and
diving a spring is traversing the dry cave to get to the
sump. Often this means long distances spent crawling
on hands and knees dragging tanks and equipment
behind, or climbing over huge blocks of breakdown with

tanks and heavy equipment in
bags. Many times there are vertical
drops that must be negotiated to
get to the sump. In these cases the
sump diver must also be compe-
tent in vertical techniques such as
rappelling, climbing, using single-

rope techniques and rigging and constructing hauling
systems for all of the extra equipment. In short, the
sump diver must be as competent a dry caver as he is a
cave diver.

An example of this would be diving the Valkyrie
River, a sump deep in the Sistema Purificacion cave
system in central Mexico. To support two sump divers,
four additional dry cavers were required to help carry
wetsuits, tanks, lights, lead and batteries. The trip into
the cave took nearly six hours. During that time the
cavers had to pass tanks across large pockets in the rock
with razor sharp edges, climb between spires of rock
down a 60-degree sloped passage and chimney down
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Above Map: New cave passage discovered in Big Spring located just outside Murfressbourgh, Tennessee.

60-foot deep cracks while lowering the tanks between
each other. Though the dive was only 25 minutes long,
the entire trip took over 14 hours. In the end, the sump
dive added roughly 300 meters of new passage to the
cave system, extending Sistema Purificacion in a com-
pletely new direction from any of the dry passage,
hinting towards the possibility of huge virgin dry pas-
sage on the other side of the sump.

What's the difference between sump diving and
spring diving equipment?

The difference between sump diving and spring
diving equipment is fundamental. Spring diving equip-
ment is based on carrying the largest amount of gas
possible into the water using large back-mounted or
side-mounted steel tanks. But the selection of sump
diving equipment is based entirely on the ability of the
cavers to carry the tanks through the dry cave to the
sump. Tanks more commonly seen for sump diving
include small side-mounted tanks, such as aluminum 40s
or smaller or high-pressure, light weight, fiber wrapped
tanks. The lights used by the diver change as well, from
the fragile acrylic canisters with 14 Ah batteries and
halogen lights to smaller and more efficient 10W HID
lamps and Lithium Ion or Nickel Metal Hydride batteries
in PVC canisters. Often no canister light is taken at all
and the diver uses the lights mounted on his dry caving
helmet to save weight. Comfort in the water also suffers
during sump dives. The bulky dry suits common in spring

diving are much too heavy to transport to the sump, so
thinner drysuits with no underwear or even wetsuits are
often worn to save weight.

Why sump dive at all?

The possibility for extending exploration in dry
caves with sump diving is enormous. There are numerous
systems in TAG and surrounding areas that have never
seen sump diving activities, even though previous survey
and water flow would indicate large amounts of passage
beyond a sump. Some of this is due to the lack of
interaction between dry cavers and cave divers. Dry
cavers who live in the area are familiar with the sumps in
the caves that they have explored. Rarely, however, do
these cavers come in contact with someone who has the
training and the willingness to haul gear into the cave
for what could turn out to be a dead end lead. Not all
sump dives end in blind rooms and silt piles. Dry caves
such as the world class Sistema Huatla, explored by Bill
Stone, have been extended to nearly twice their original
length using sump diving techniques. Spring Cave in
Colorado had originally ended after a half-mile of knee-
deep river passage, until Norm Pace began pushing the
first sump, exposing another mile of dry passage before
reaching the second sump. Pace has since pushed Spring
Cave to five sumps upstream adding even more to the
known cave. Cave Without a Name, a commercial cave
near San Antonio, Texas also originally sumped after a
mile of shallow stream passage. Texas divers crossed the
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Below: The potential of discovering continuous passage or giant rooms as seen below can be
exremely high beyond dry cave sumps.  Camps Gulf Cave room #1    Photo Curt Bowen
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first sump, a shallow pool less than 100 feet long and exposed enough dry cave to
double the known length of the cave. Finds like these are everywhere in TAG,
waiting for sump divers to explore their secrets.

A Recent trip to the TAG area

After canceling a trip to the Bahamas due to the recent terrorist attacks, Curt
Bowen, Jon Bojar and I traveled to TAG in hopes of locating sumps that could be
worked in the short time that we had available. We contacted members of the
National Speleological Society (NSS), the national organization of dry cavers,
hoping that someone would be able to shed some light on sumps that needed to
be explored. We met up with Jeff Parnell and Vern Benke from Adventure Technolo-
gies in Murpreesboro who gave us some suggestions and talked with landowners to
secure permission to dive on the property.

Snail Shell Cave

Snail Shell Cave is one of the larger caves in central Tennessee with primarily
dry passage and some stream passage. At the furthest east extent of the cave,
several passages end in sumps, none of which have been dove. At the surface
approximately two kilometers away, there is a major resurgence or spring flow that
has been dye traced from the cave, but never physically connected. We secured
permission from the landowner to dive the resurgence, in an attempt to reconnoiter
the entrance for possible connection to the rest of the cave. Upon arriving at the
resurgence, we were greeted by a pool of nearly stagnant murky brown water with a
small stream exiting from one side. The visibility turned out to be no more than three
to five inches, mainly due to suspended particulate. Only one dive was made, placing
350 feet of line in moderate size passage blocked by immense logs and stumps
washed in from an upstream sinkhole and forced by powerful water flow during
heavy rains down the passage. The dive was turned after becoming stuck in a small
side passage that was indistinguishable from the main passage in the low viz.
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Below: Dry cave explorer Jason
Richards (left) revels in ADM
publisher Curt Bowens (right) pain
after he emerges from a 1000 foot,
mud filled belly crawl passage he
somehow failed to mention prior to
entering the cave. “Paybacks are
hell!”  Photo Jon Bojar

Group of dry cavers assist
in lighting up a cave

passage in the TAG area.
Photo Curt Bowen

Big Spring (see map on page 76)

Big Spring is a small road-side cave that flows water out of a crack in a
limestone outcropping. At the time we were there, the entrance was passable
without having to get completely underwater. The main passage leads around a
corner to the first room, where the floor drops out to a debris pile at around 80
feet. Previous divers had left a line and reel hanging from an old bolt in the wall,
but had apparently stopped in this first room due to either particulate or
generally low visibility. Jon Bojar and Curt Bowen pushed a small passage off
this first room to a depth of 91 feet, which led to yet another shaft room, where
the floor dropped off to 145 feet. At this point the floor of the shaft tapered
into a small restriction blocked by bedrock, which they were unable to pass. I
went on a second dive to inspect the crack, and with one sidemount 40 cubic
foot tank held in front of me, was able to pass through the crack. The passage
below dropped to 165 feet and continued. I tied off my line when I came to
thirds on gas, with the passage going strong. Further discussion with the local
cavers established that we were headed towards a cave system further up the
ridge that nobody had ever considered connecting with a water resurgence.

As in the two caves described here, there are plenty of caves in the TAG
area that are ready for competent explorers who are willing to haul gear and
hone up their dry caving skills. All it takes is a lot of motivation, some dry
caving experience and the willingness to put yourself through extended pain
and suffering for the possibility of a new discovery.
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