Publishers
Notes

As the 2001 dive season approaches,
expeditions to new wrecks, virgin caves, and
deep reefs continue to draw us into the
unknown, searching for discovery.
To explore these destinations requires the
latest in technology and equipment, and the
right attitude. In the mid 80s, we completed
all our dives on air, including the decompression. By the late 80s we started using deco
gases to shorten our decompression obligations. The early 90s brought the use of
helium-based mixes for bottom gases.
This technology and mind set has continued
to evolve, completely changing the opinion
of the general public about deep air divers.
These divers, who used to be considered
cool, are now viewed as dangerous and
untrained.
Advanced Diver Magazine has always
pushed for diver safety and continued
education, for both advanced open water
divers and technical explorers. At least, in
America today, there are the capabilities of
using helium mixes for all dives below 130
feet.
Deep air diving has to stop!
Training is the answer, along with a little
common sense. If a diver is not trained for
cave or deep diving, he or she should heed
the warning of the sign,“Go No Farther!”
Curt Bowen
Publisher ADM
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By Varesha Ives

T

he Hole in the Wall is an exciting dive north of the
Palm Beach Inlet, where Advanced Deep Air divers
find big fish life and one of the most interesting
reef formations in South Florida. Beginning at about
115 feet and plunging to about 140 feet, this 60 to 80
foot tunnel through the reef is wide enough to accommodate, from the beginning to the end, two semi rigs,
side by side. Captain Dean Shuler of Coral Island
Charters in West Palm Beach has dove the site numerous
times, and has offered briefs to ready the diver who is
preparing to jump in.
For starters, this site is an outside ledge. This means
that the diver is diving with the reef on his/her left in
normal northbound current conditions. When entering
the water, it is advisable for the diver to descend right
away to hit the reef at 115 feet on the top. The reef
drops significantly to 130 feet, then slopes more gradually to about 140 feet. The Hole is about 30 feet in
diameter and cuts into a corner of this drop off and
elbows to the right before exiting back into the open
water. Lights are not required, as the size of the tunnel
provides adequate visibility. Landmarks to help the diver
find the Hole include a smaller hole in front of it, usually
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inhabited by a Jewfish, and a small nub sticking out a
few feet from the reef. The advice is to hug the reef, as
the Hole is inset and immediately just past this nub.
The Hole looks dark at first since the entrance and
exit are offset from each other, but as soon as the head
is stuck in, there is light. Once entering the Hole, it
expands to the left. There are several medium-large size
cubbyholes, where Jewfish hide by pressing themselves
into these holes, virtually blending right into the reef
with the aid of low light levels and their natural coloration for camouflage.
The texture of the walls and floor offer plenty of
hiding places and attachment spots for coral. Divers
often see huge lobsters in crevices, waving their antennae
as if silently announcing an intrusion. Passing through the
hole, the diver glides over a slight hump in the floor
before coming to a stone on the left, placed there in
memory of a loved one. Before exiting on the right, it is
worth taking another look. Snapper, grouper, and schools
of small fish materialize as one's eyes adjust to the light.
The diver will not pass straight through the reef as might
be expected. Instead, the diver travels through a large
finger or protrusion of the reef structure.

Once outside the Hole, the reef is still on the diver's left, covered here in
a thick algae growth, which signals to most divers that it is time to ascend.
As the diver rises from the ocean floor, eyes need to be peeled for bull
sharks. I have seen these sharks remain with divers for almost the entire
hang time, only to finally move away as the diver approaches the surface.
There are some important points to remember in this dive. First,
currents are usually strong here. A diver can miss the entrance if the
descent is not swift and he/she does not get close to the reef immediately. Second, it is necessary to watch for algae on the ledge. If there is a
lot of it, the diver has passed the entrance, as it is only thinly covered with
algae. Obviously, at these depths, the diver does not have a lot of time to
dawdle; so advance planning is a must for safe diving. Additionally, it is
recommended to dive with an experienced operator who only takes
trained Deep Air and Technical Divers to the site.
Contact Information:
Coral Island Charters
West Palm Beach, FL
(888) TUX-DIVE

Captain Jay Mauney
Captain Dean Shuler
Trevor Wichmann
Chris Murphy
Chris Kopac

Photography: Jim Rozzi
Illustration: C. Bowen

Adventure Scuba
Jupiter, FL
(561) 746-1555

Thank you to the owner,
captain, and crew of Coral
Island Charters:
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Imagine swimming along the reef, then, without warning, being swallowed
whole, in less than 1/100 of a second by what you thought was a coral head.
That is what would have happened if you were a small fish and the
"coral head" was a frogfish.
Frogfish are small (3-4 inches on average, 8-11 for the
giant frogfish)) rounded, shallow reef and sandy bottom dwellers
who have been described as ugly, misshapen, fat, globular,
small eyed, warty, large mouthed and, by one admiring fan,
"alluring." Some observers have said, "They look like frogs."
In place of normal "fish fins," the frogfish have two stubby
legs in the front, complete with hands. The front legs are used
to grasp the perch, to walk on the bottom, and for defense. The
two rear legs are used more for balance.
The upturned mouth can expand to 12 times its normal
size, allowing the frogfish to swallow or attempt to swallow
very large prey. They perch in the same spot, usually on a
sponge, and with the assistance of a modified dorsal fin
spine, which functions like a fishing pole, they are able to
lure prey close enough to be inhaled in one gulp.
Frogfish are in the scientific family Antennariidae and
Genus Antennarius. At one time there had been as many as
165 named species of frogfish worldwide. In Frogfishes of the
World, 1987, Theodore W. Pietsch reclassified the 165 into
41 species, in 12 genera. Other sources, for example, the
Australian Museum, say there are only 40 plus species, in 13 genera.
To the observer, unlike other families, only a few of the frogfish are distinguishable from one another. A good deal of the confusion results from the
ability of any one frogfish to change into several colors and to cause the skin to
become more or less smooth.
Frogfish show two color phases - light and dark. In the light phase, they may
be light tan, yellow, light brown or rust. This phase may also include light streaks,
bars or spots on the head, body and fins. During the dark phase, they may be
green, dark red, dark brown, or black with dark streaks, bars or spots. Individual
fish can display the entire range of colors within a few days. The changes are not
instantaneous and usually occur as an adaptation to the color of new habitat.
Frogfish are found in most tropical waters at relatively shallow depths.
However, the numbers vary greatly by location. In Indonesia, I photographed 17
different fish during just one week, whereas, in 15 years of Caribbean diving, I
have only photographed two frogfish.
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Some of the other species, which might be seen in US waters, include the
Striated or Stripped (striatus) frogfish, reported to be seen under bridges on
Florida's East Coast; the dwarf (pauciradiatus), reported in New England, and
the giant (commersoni), reported seen in Hawaii. The Ocellated (Ocellatus)
frogfish has been reported seen in the
Northern Gulf of Mexico. The
Sargassum (Histrio histrio) frogfish, which inhabits floating rafts of sargassum
weed, could be seen wherever the rafts appear.
Frogfish are masters of camouflage. They tend to mimic the color of the
habitat, and in the case of the longlure frogfish, they develop spots that
look like the openings in the sponges where they perch.
Scientists think there may be a casual relationship between the
species of frogfish and its habitat, but they note that the same fish will
change perches to differing habitat in search of food. In both
Dominica and Indonesia, however, dive guides talked about
individual frogfish that had been in the same place for years.
Frogfishes fish for 50-80% of their food. The
modified dorsal fin acts as a fishing pole that can be
extended from a point near the top of the frogfish's
head or stored along the dorsal fin. The fishing pole is
longer than the frogfish's body and is made up of two
parts the rod (illicium lure),which is thicker at the base
and tapers to a nearly invisible width near the end
and the bait (esca), located at the tip of the rod. The
bait differs in appearance among species of frogfish,
but the differences do not seem to be intended to
catch different prey.
The frogfish will extend the bait and wiggle it
above and in front of its mouth. When a curious fish is
within range, the frogfish, which can be as far away as
seven body lengths, begins to fish. When the prey has
been lured within two-thirds of the length of the frogfish,
the frogfish opens its mouth up to 12 times normal size
and sucks the prey directly into the stomach. All this
happens in less than 1/100 of a second. In addition to
fishing, frogfish will stalk prey with a slow approach and
then strike quickly.
The frogfish depends primarily on its camouflage for
protection. However, if a predator comes too close or
another frogfish approaches its turf, the local will inflate
its body by swallowing water to appear larger. In the wild
that is usually all it takes to cause the intruder to move
along in search of its own spot. However, Pietsch reports
that aquarium frogfish literally shred each other in
territorial disputes.
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Frogfish tend to be solitary except during reproduction periods. As with
many other fish, the frogfish reproduces when the female releases eggs and
the male releases sperm in the water column. The egg mass of some species
is estimated to contain as many as 288,000 individual eggs. The sperm is
carried into the egg mass by water. The egg mass, which may be 45 inches
long, begins to disintegrate within 2-3 days. The eggs will begin to hatch in
as little as two days in 80-degree water and take as long as four days in 70
degree water. Within two months juvenile frogfish are recognizable.
Don't Miss It!
This charming, although warty and bulbous, sea dweller should be a
"must see" for every diver. To find them check the REEF database when
diving in the Caribbean. Also, inquire with dive operators and dive guides at
your destinations for the location of frogfish. If they have been sighted,
there is a good possibility that they are still in the same spot. However, like
other fishermen, if the angling is not good, they will have moved on.
Web sites:
www.austmus.gov/fishes/students/focus/antpicy.htm
www.flmnh.ufl.edu/natsci/ichthyology/gallery/descript/frogfish.htm
www.PBS.org/oceanrealm/seadwellers/mountaindwellers/frogfish.html
www.petsfourm.com/news/ZA43.htm
www.reef.org

Pg 10 •

• Issue 8

IQ PACK
A Soft / Hard
Harness System

Truly Dry Bag

45# + 100# Lift
Back Mounted BC’s
With or Without Retractable Bands

Emergency
Cutting Tools
Phantom
Light

The Most Accurate Oxygen Dive
Analyzer in the World

Programmable
Trimix Computer

Stainless or
Aluminum
Backplates

The Brightest
Compact Light
in its Class

Depth Dive Timer

By Roberto Hashimoto, Andreas W. Matthes, and James W. Rozzi

T

he Yucatan Deep Speleological Dive team was formed in March
1997 as a small and dedicated group of cave and technical
divers. Their mission was to find, explore, map, and preserve
the deep sinkholes and cave systems of the Yucatan Peninsula. Deep
sinkholes and cave systems are the link to understanding the character and geological formation of the systems before and during the
last glacier age, natural resources of fresh water, and monuments to
be preserved for coming generations.
From the outset, the team stressed the importance of
developing and nurturing good landowner
relationships. This attitude and manner
of behavior culminated in the granting
of the use of the Hacienda Mucuyche
by its owners as a base camp for the
Yucatan 2000 Expedition, led and
organized by Andrea W. Matthes.
The Hacienda is located in the
Village of Mucuyche, about
sixty-five kilometers from Merida.
This area is in the heart of an
old agriculture district, which
produced sisal from the Algarve plant.
Hundreds of acres were devoted to the
growth and harvest of this plant.
The sisal was utilized to make
rope that was employed
throughout the world in the
18th Century. The advent of
synthetic materials destroyed
the industry and much of
that way of life in the area.
The ruins of old
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haciendas and their huge estates are seen in almost all villages that
dot the countryside.
Hacienda Mucuyche is no exception. Its once beautiful buildings and
grounds fit for a noble are now in decay and disrepair. This is no matter
since after about three hours of hard work, the main building was transformed into a dormitory, complete with hammocks, an office with electronic
equipment, and a commissary filled with assorted beverages and snacks.
A gas station with two compressor haskel pump and oxygen and helium
cylinders was set up on the veranda of the hacienda. The team then began
filling tanks.
Cenote Dzonot-Ila

Photography: Jim Rozzi
Illustration: C. Bowen

Near the town of Abala, 52 km south of the city of Merida, is the
location of Cenote Dzonot-Ila. This Cenote is one of the most beautiful
Cenotes in all of the State of Yucatan. It is one of the most highly decorated
caves (stalactites and stalagmites) in the State of Yucatan. Nicolai Tousaint,
Frida (Bisha), Roberto Hashimoto, and Agustin Garcia explored this cave in
March of 1999. In April of 1999, Andreas W. Matthes found the end of the
Rococo Room and Doubt Cave.
The entrance consists of a small crack in the ground, no more then two
feet wide. This crack serves the owner of the Hacienda as a well - one to
provide water for the on looking cows, while the diver changes into a wet
suit. The entrance of this place is amazing; it is necessary to descend on a
very old ladder made of narrow gage railroad tracks. Tree roots surround
the rail ladder, which is about forty feet long. These rails are remnants of
the rail and horse pulled truck system, which was unique to the Yucatan.
To the right of the Cenote entrance is a small building which at one
time served the Hacienda as a chapel. The roof, constructed of wood
beams, has deteriorated. Tree roots now descend down the rear wall of the
chapel and cover the altar, which partially remains. The entrance is gone
and the interior is exposed to view from the Cenote entrance.
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in the state of the Yucatan. This fragile and beautiful
room is about eighty feet wide and no more than six
feet in height. The stalactites reach from the roof almost
to the floor. The scene is breathtakingly beautiful. The
cave ends in The Rococo Room.

The main cave is divided in three parts: The Highway, The Rococo Room and The Doubt Cave. The
Highway is a very large cave passage, some one hundred
thirty feet wide and one hundred feet high, with a
maximum depth of one hundred five feet. Several large
boulders are strewn about the cave floor which, undoubtedly, fell from the ceiling above. In other places,
the floor of the passage appears like rust-colored
alligator skin, all cracked and checkered. Just as it
appears as if the passage ends at about sixty-eight feet
in depth, upon closer inspection, a very small restriction
appears that will barely allow a diver with doubles to
ascend up and through it. Once through the restriction
at a depth of thirty-two feet, The Rococo room appears,
which must be one of the most highly decorated rooms
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At the other end of the Highway Cave, one may go
to the Doubt Cave. To obtain entrance to this room, a
very tight restriction must be negotiated. Once through
the restriction, the cave opens up into another highly
decorated cave. These decorations are much smaller in
diameter than the ones in The Rococo Room. The
contrast of the rust-colored floor and of the forest of
soda straws and tiny white stalactites and stalagmites is
magnificent. The room is some one hundred and fifty
feet wide, six feet high and fifty-five feet deep.
Cenote Kankirixche
Cenote Kankirixche is located about sixty kilometers
South of Merida. The Cenote has a ground level to
water level drop of fifty feet on a sloping break down,
where no rappelling gear is needed. A steel ladder has
been installed. Mario Sarzo, who dove in the cavern
zone, conducted the first dives in this Cenote, in 1988.
The first exploration dives were conducted by the
Yucatan Speleological society under the lead of Agustin
Garcia, in February 1998.

Photography: Jim Rozzi
Illustration: C. Bowen

As one descends upon the ladder into the air-filled,
bell-shaped dome, semi- darkness is encountered. The
eyes adjust and the beauty of the chamber becomes
apparent. At the start of the dive and in the cavern zone
of the Cenote, large, white flowstones and stalactites
come into view. Many are as much as 15 feet in length.

The cavern area of this cave system is one of the
largest in this area of the Yucatan. The depth ranges
from fifteen feet to one hundred sixty feet and it is
almost circular with a diameter of approximately
three hundred fifty to four hundred feet. During the
daylight hours, a light shaft shoots through the big
entrance into the giant submerged underground
room filled with crystal clear water. What a sight! On
the flat ceiling of the cavern are several stalactites.
The submerged cavern zone is filed with beautiful
flowstones twice the height of a man; the character
and impressive decorations in the cavern zone of this
Cenote make it a must see for cavern divers.
In March of 1998, Augustin Garcia and Andreas
W. Matthes discovered a cave passage in the
Southwest at a depth of one hundred sixty-five to
one hundred seventy-five feet. After passing
through a small bedding plane, the passage leads
into a bigger bore hole-like passage partially
blocked by breakdown. After passing through the
restriction at one hundred fifty-nine feet, the cave
passage opens up into a large room, about three
hundred feet long and one hundred fifty feet wide
with a floor to ceiling height of around sixty feet.
Several unexplored cave passages lead out of this
room. There appears to be no flow in the cave
system; however, the water remains extremely
clear. The cave floor is covered by light rustcolored heavy silt.

On November 17, 2000, Dan Lins, Samantha Smith,
Gabor Koos, Roberto Chaves and Jim Rozzi, members of
the Yucatan 2000 team, returned to Kankirixche for the
purpose of obtaining water and rock samples for
scientific analysis. Samantha Smith, Ph.D. candidate,
was the team's resident scientist. Gabor Koos followed
Dan Lin into the Kankirixche passage to the restriction,
at a depth of one hundred fifty-nine feet. A lone white,
blind cave fish, about three inches long stood guard
duty at the entrance to the restriction. Dan Lins passed
through the restriction swimming with a white threefoot section of PVC pipe fashioned into a water collection device. His instructions were to collect the sample
right below the halocline. Meanwhile, Gabor Koos,
with hammer and chisel, began collecting rock samples
in the restriction.
Roberto and Samantha had turned left in the direction of the Mute Chamber. Their mission was also to
collect water samples. After completing our assignments,
the dive was turned and we exited the cave. The Maximum depth was 167 feet. Run time was one hour and five
minutes. Mix was 18/35 with 50/25 and O2 for deco.

Yucatan 2000 Team Members
Andreas W. Matthes, Expedition Leader
Steve Bogaerts
Juan Carlos
Roberto Chavez
Dan Lins
Agustin Garcia
Jim Rozzi
Scott Garham
Benja Sacristan
Alberto Ruiz G
Sam Smith
aytan Lopez
Lamar Hires
Roberto Hashimoto
Bill Phillips
Marike Jasper
Gabor Koos
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By: Mike Wachter, Darin Cowhardt, and Mike King

One such stretch of lake bottom lies between Long
Point Ontario and the New York shoreline of Lake Erie.
Lake Erie is the shallowest of the Great Lakes, with an
approximate average depth of 60
feet. The waters off Long Point
represent her maximum depth of
210 feet. At its most narrow width,
it is 22 miles, yet there are some
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individuals who claim that this small patch of water
contains more shipwrecks than does the Bermuda
Triangle. One thing is certain, the Long Point area not
only has a very rich maritime history, but also its share of
mysteries to explore.
Perhaps the most intriguing mystery is the Marquette
and Bessemer # 2. In December of 1909, the 338-foot,
steel car ferry left Coneaut, headed for Port Stanley
Ontario. Somewhere during this 60-mile trip, she was lost
with all hands. She has not been found to this day.
When the sidewheel steamer Atlantic was lost in
August 1852, the early hard hat divers pushed the limits
of the technology available to make the 150-foot dive to
recover the safe. A mini sub was also lost during the
salvage of that site, and has remained unaccounted for
since. With the safe recovered, the Atlantic slipped into
obscurity and was essentially lost until commercial diver,
Mike Fletcher, from Port Dover, rediscovered her.
Fletcher's discovery ignited a firestorm of legal activity
as a California company attempted to salvage the wreck.
The case was finally resolved, with the Canadian government having ownership and the wreck
remaining open to the diving public.

Photography: Tom Wilson
Illustration: C. Bowen

F

or well over 200 years, sailors have been on the
Great Lakes hauling the cargo that built such cities
as Cleveland, Buffalo, and Detroit. Although the
lakes are inland and freshwater, these sailors faced the
same dangers as their ocean-going counterparts as well
as some challenges unique to the lakes. Today, there are
stretches of lake bottom littered with the wreckage of ships
representing the entire history of Great Lakes shipping.

Intermingled with the lost and rediscovered wrecks
lie some that still have a story to tell. A two-masted
Brigantine lying at 160 feet is one such wreck. It is
alternately referred to as the Crow's nest, Tiller wreck or
the Oxford. While circumstantial evidence points to this
wreck being the Oxford, her identity is still somewhat of
a mystery. She dates to the 1840’s or earlier and is
roughly 114 feet in length.

Unlike her saltwater cousins, this wreck is sealed beneath this layer. There are no worms to eat her wood.
The cold temperatures combined with low oxygen and
light levels; all lend a hand in halting the aging process.
The outline of the wreck is becoming visible as the
descent continues. At 100 feet World War I will be
behind us. Details in the debris field and on the deck
begin to show as we enter the era of the Civil War.

The anchor line connects our vessel to the wreck
and the past to the present. It is on this line that we will
slide back in time and return to the present. The 160foot line roughly matches the 160 years since this ship
was in her prime.

We land on the port rail of a vessel from the 1840’s
and the first sight greeting us is the steering tiller. It
rises from the deck as if it could still be used today. By
following the line of the tiller over the taffrail, we
descend and see the rudder tucked nicely under the
counter or fantail. The stern and rudder posts are intact.
As we ascend back to the deck level on the starboard, it
is easy to see how the entire mechanism guided the
ship. There is no need to imagine how the pieces fit
together at some time in the past.

Floating at the surface, the 70-degree water temperature and 20 feet of green-tinted visibility do not
begin to hint at what we are about to experience. The
hiss of air escaping from the BC changes to the sound of
bubbles as the descent begins. In less than a minute,
the oldest diver among us will have physically passed
the remnants of lifetimes.
Roughly 65 feet into the journey, World War II will
be in full swing and we will hit the cold layer of Lake Erie
known as the thermocline. The water temperature drops
to the 40’s and the greenish tint leaves the water. The
result is 50 to 100 feet of visibility. The layer of tinted
water we just left behind is diffusing the sunlight but
leaving enough ambient light to make the dive safely.

Back at deck level, starboard rail is leading the way
forward, and so we will resist the urge to try to move
tiller and instead, continue to explore the stern. A large
opening outlines the area where the cabin once stood.
Most likely blown off by compressed air as the holds
filled with water, the absence of this structure indicates
a relatively quick sinking, where there was little time for
the air to escape.

Continued on page 48
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By: Bart Bjorkman
"Dial a Narc"
For some, the title "Dial a Narc" may conjure up
visions of an anti drug SWAT team kicking in a door.
However, for deep divers, it is a phrase commonly used
when discussing breathing gas mixes that include
helium. It means that by simply replacing some of the
narcotic gas "nitrogen" with the physically inert gas
"helium," a diver can actually predict and control the level
of nitrogen narcosis for any dive.
Imagine diving a pristine wreck with her upper decks
sitting at 200 fsw. Some divers would make this dive on air,
and, yes, there would be measurable narcosis. This narcosis
could range from a reduced level of function to total
debilitation. Much would depend on the individual's
physiology and the diving conditions. Dark, cold, CO2
retention, fitness level, and physical exertion all play a role
in the level of nitrogen narcosis.
Consider the same 200 fsw dive with some of the
nitrogen replaced by helium. According to the accompanying tables, by transfilling 1080-psi of helium into a 3000-psi
cylinder, then topping up the remaining 1920 psi with a
32% nitrox mix, the final mix is 20% oxygen, 44% nitrogen,
and 36% helium. This is a mix with enough oxygen content

to sustain life at the surface, which means that no travel
gas is required. It also has a nitrogen narcosis level that is
equivalent to an air dive to 96 fsw and the PPO2 is 1.45.
(See Table 2.)
Just think, now a diver can explore that deep wreck
with a totally clear head. While this is exciting, it is important to remember not to dive mixed gas without the
proper training. Decompression requirements and equipment configuration, among other things, are quite different
from diving air.
What about mixing gases?
Many blenders find that helium mixes are actually
easier to mix than enriched air nitrox. Helium mixes are
generally both helium and oxygen (Heliox), or a helium,
oxygen and nitrogen mix (Trimix). Although mixing the
three gases separately will work, blenders usually take
advantage of available combinations, such as air and
nitrox, to mix with helium.
Mixing helium with air (Heliair) or helium with nitrox
(Helitrox) is accomplished by partial pressure filling a
cylinder with pure helium, then topping up to the final
pressure with air or nitrox.

Illustration: C. Bowen

Introducing a "Nitrox Stik" into a standard scuba compressor can turn an otherwise simple air only unit into a complete gas
blending system. Illustrated below is a "Nitrox Stik" used to either fill nitrox straight into scuba cylinders, fill nitrox storage
banks for later use, or on top of helium to create helitrox. The only pieces added to the system are the "Nitrox Stik" system,
oxygen analyzer, banked oxygen, and banked helium.
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ADM Helitrox Gas Blending Charts

Table: 3
ADM has provided these easy to use helitroxblending tables. Each table uses a different nitrox
percentage, ending final pressure, PPO2 and END.
Table 1. Ean 29% is placed on top pre-filled helium to
an ending pressure of 2600 psi.
Table 2. Ean 32% is placed on top pre-filled helium to
an ending pressure of 3000 psi.
Table 3. Ean 34% is placed on top of pre-filled helium
to an ending pressure of 3500 psi.

Table: 2

Table: 1

To do this, the diver will need a partial pressure fill whip,
with a 580 CGA fitting for the helium cylinder on one end and
an accurate pressure gauge, micro metering valve and SCUBA
cylinder (either yoke or DIN) on the other end. Additionally,
plan on either obtaining a booster pump for the helium or
cascading the cylinders to be able to utilize the lower cylinder
pressures. For Helitrox, an accurate method of delivering nitrox
is required.
By far the simplest, safest, and least expensive way to mix
gases is the continuous blending system called the "Nitrox
Stik." The "Stik" mixes low pressure oxygen with the compressors' intake air through a patented static mixer. It creates a
homogeneous gas mix, without restricting the flow to the
compressor. The result is an inherently accurate nitrox blending
system that makes nitrox as easy as pumping air. Technically,
because of the different compressabilities of the gases, "real"
gas laws should be used. Although, the reality is that gas

The PPO2 and END, indicated on the bottom of each
table, has been calculated +/- 0.03 PPO2 or +/- 3 fsw
END for each depth and mix.
To use these charts:
1. Find the desired maximum depth.
2. Choose the desired ending scuba cylinder
pressure.
Table 1 = 2600
Table 2 = 3000
Table 3 = 3500
3. Intersect the desired depth with the helium psi
required on the table chosen. Fill an empty scuba
cylinder with the required psi of helium.
4. Top off the scuba cylinder to the ending pressure
on the chart chosen with the required percentage of nitrox.
Table 1 = 29%
Table 2 = 32%
Table 3 = 34%
5. Analyze, then readjust.

blenders treat the gases as if they behave the
same when compressed. This is called "ideal" gas
laws. With experience, some blenders develop an
intuitive "fudge factor" to take into account the
differences, but for most blenders, just following
the "recipe" will get remarkably accurate mixes.
To mix Helitrox, first consider the maximum
depth of the dive. Decide the desired equivalent
narcosis depth and the maximum PPO2. Enter the
Issue 8 •

• Pg 19

tables at the desired depth, and note the amount of
helium to trans-fill into a cylinder. Top up the cylinder
with the indicated nitrox mix to its ending pressure, and
analyze the oxygen content.
For example, if the maximum depth of the dive is
280 fsw, note on the EAN29 table (table 1) that by
transfilling 1280 psi of helium into an empty cylinder,
then topping up to 2600 psi with EAN29, the final mix
will have 15% O2, 36% N2, and 49% HE. The PPO2 for
this mix, at our maximum depth of 280 fsw, is 1.4 and
the EAD is 110 fsw.
Is it really this simple? Yes, but there are several
points to keep in mind.
1)

With one strike against divers due to the differing
compressibility of gases, do not compound the
problem by allowing gas temperatures to vary. Let
the cylinder cool to ambient temperature between
gas additions.

2)

When diving the mix, watch your oxygen. If the
oxygen fraction is too low at the surface, you may
require a travel gas to get to a depth (pressure) where
the PPO2 will sustain life. A minimum of 16 % oxygen
is required to support life for a human being at rest.
This is really only an issue with Heliair. Conversely, too
hot of an oxygen mix (above a PPO2 of 1.6) may
become toxic. This is very easy to do with Helitrox.

3)

When mixing, ensure that the nitrox or air is introduced at a relatively quick rate to create enough
turbulence to thoroughly mix the gases. Most blenders will fill to approximately eighty percent of the
desired pressure, creating turbulent flow. Then let the
cylinder cool to room temperature before very slowly
(cool) filling to the final working pressure. An alternative is to let molecular migration take place by letting
the mix stand overnight. If in doubt, tumble the tanks.
Check for a homogenous mix by analyzing the oxygen
at intervals until the result is constant. Once mixed,
the gases will not separate.

Learning how to safely dive helium-based gas mixes is
only half of the formula. The other half is the ability to
consistently blend accurate mixes. With the right equipment and the knowledge, the equation is complete.
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Bruce R. Wienke and Timothy R. O'Leary

Overview:
Diving has its own brand of medical complications
linked to ambient pressure changes. A few of the common
medical problems associated with compression-decompression and diving will be briefly considered. The bubble
problem has been long discussed, but we can begin by
summarizing a few consensus opinions concerning decompression sickness.
Clinical Observations:
To begin, a few clinical observations are listed, not to
scare the reader, but rather to point out that diving, like all
other environmentally changing activities, has its own set
of risk factors. Obviously, here, risk relates to pressure
changes and exposure times:
1.

In 1976, Palmer and Blakemore reported that 81% of
goats with CNS bends and 33% with limb bends
exhibited permanent spinal cord damage on autopsy.
2. In 1978, the same investigators reported that clinically
bent, but cured goats, also exhibited brain damage on
autopsy.
3. In 1979, a workshop in Luxembourg reported that
even asymptomatic dives might cause permanent
brain and spinal impairment.
4. In 1982, Idicula reported CT scans of the brains of
veteran divers showed characteristics similar to punch
drunken boxers.
5. In 1984, Edmonds conducted physchological and
psychometric studies on abalone divers in Australia
and reported strong evidence for dementia.
6. In 1985, Hoiberg reported the USN divers who once
suffered the bends had a higher rate of headaches,
vascular diseases, and hospitalizations than a matched
sample that had never been bent.
7. In 1986, Morris reported those English divers with
more than eight years experience, have significantly
poorer short-term memory.
8. In the 1980s and 1990s, workshops repeatedly voiced
concern about the long- term effects of transient
hematological changes in divers, such as sedimentation, red cell configuration, alteration of lipoprotein,
platelet reduction, and vascular stress.
9. In 1984, Brubakk noted ultrasonically detected
bubbles (VGE) in animals for as long as a month after
hyperbaric exposure.
10. In 1985, Dick reported that mild (self) neurological
complaints are common after diving and go untreated, and that many serious cases never violated
the USN Tables.

Of course, it comes as no surprise that the medical
community continues to push for shorter and shallower
exposures, ultra conservatism in tables and meters, and all
other risk ameliorating avenues. Enough said, the above
list points out some concerns for all of us. Conservative
approaches coupled with the most modern and correct
biophysical models are the best means to staging diver
ascents in any circumstance.
MALADIES
Bends
Clinical manifestations of decompression sickness or
decompression illness (DCI), can be categorized as
pulmonary, neurological, joint, and skin DCI, as summarized by Vann. All are linked to bubbles upon pressure
reduction, with embolism also included in the categorization. Pulmonary DCI manifests itself as a sore throat with
paroxysmal cough upon deep inspiration, followed by
severe chest pain, and difficult respiration, a condition
collectively called the chokes. Chokes is seen often in
severe high altitude exposures.
Neurological DCI affects the heart, brain, and spinal
cord through arterial gas emboli, venous gas emboli,
shunted venous gas emboli (VGE that pass through the
pulmonary circulation and enter the arterial circulation),
and stationary, extravascular (aut ocht honous) bubbles.
Joint DCI is a common form of mild bends, affecting the
nervous system (neurogenic), bone marrow (medullar), and
joint (articular) assemblies.
Neurogenic pain is localized at remote limb sites,
usually without apparent cerebral or spinal involvement.
Bubbles in the bone have been proposed as the cause of
both dull aching pain and bone death. Expanding extravascular bubbles have been implicated in the mechanical
distortion of sensory nerve endings. Skin DCI manifests
itself as itching, rash, and a sense of localized heat. Skin
DCI is not considered serious enough for hyperbaric
treatment, but local pain can persist for a few days.
Blotchy purple patching of the skin has been noted to
precede serious DCI, especially the chokes.
Most believe that bends' symptoms follow formation
of bubbles or the gas phase, after decompression. Yet,
the biophysical evolution of the gas phase is incompletely understood.
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Doppler bubble and other detection technologies suggest
that:
1. Moving and stationary bubbles do occur following
decompression.
2. The risk of decompression sickness increases with the
magnitude of detected bubbles and emboli.
3. Symptomless or silent bubbles are also common
following decompression.
4. The variability in gas phase formation is likely less than
the variability in symptom generation.
Gas phase formation is the single most important
element in understanding decompression sickness, and
is also a crucial element in preventative analysis.
Treatment of decompression sickness is an involved
process requiring a recompression chamber and various
hyperbaric treatment schedules, depending on the
severity of the symptoms, location, and initiating
circumstance. Recompression is usually performed in a
double lock hyperbaric chamber, with the patient taken
to a series of levels to mitigate pain, first, and then
possibly as deep as 165 fsw for treatment. Depending
on the depth of the treatment schedule, oxygen may or
may not be administered to washout inert gas and
facilitate breathing.
High Pressure Nervous Syndrome
Hydrostatic pressure changes, particularly in the
several hundred atm range, are capable of affecting,
though usually reversibly, central nervous system
activity. Rapidly compressed divers, say 120 fsw per min
to 600 fsw, breathing helium, experience coarse tremors
and other neurological disorders termed high-pressure
nervous syndrome (HPNS). At greater depths, near 800
fsw, cramps, dizziness, nausea, and vomiting often
accompany the tremor. Although HPNS can be avoided
by slowing the compression rate, the rate needs to be
substantially reduced for compressions below 1,100 fsw.
While the underlying mechanisms of HPNS are not
well understood, like so many other pressure related
afflictions, the use of pharmacological agents, some
nitrogen in the breathing mixture, staged compressions,
alcohol, and warming have been useful in ameliorating
HPNS in operational deep diving.
Gas induced osmosis has been implicated as partially causative in high-pressure nervous syndrome.
Water, the major constituent of the body, shifting
between different tissue compartments, can cause a
number of disorders. Mechanical disruption, plasma
loss, hemoconcentration, and bubbles are some of the
disorders. Under rapid pressure changes, gas concentrations across blood and tissue interfaces may not
have sufficient time to equilibrate, inducing balancing,
but counter fluid pressure gradients (osmotic gradients). The strength of the osmotic gradient is proportional to the absolute pressure change, temperature,
and gas solubility.
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Inert Gas Narcosis
It is well known that men and animals exposed to
hyperbaric environments exhibit symptoms of intoxication,
simply called narcosis. As early as 1935, the narcosis was
first noticed in subjects breathing compressed air. The
effect, however, is not isolated to air mixtures (nitrogen
and oxygen). Helium and hydrogen, as well as the noble
(rare) gases such as xenon, krypton, argon, and neon,
cause the same signs and symptoms, though varying in
their potency and threshold hyperbaric pressures. The
signs and symptoms of inert gas narcosis have manifest
similarity with alcohol, hypoxia (low oxygen tension), and
anesthesia. Exposure to depths greater than 300 fsw may
result in loss of consciousness, and at sufficiently great
pressure, air has been used as an anesthetic. Individual
susceptibility to narcosis varies widely from individual to
individual. Other factors besides pressure potentiate
symptoms, such as alcohol, work level, apprehension, and
carbon dioxide levels. Frequent exposure to depth with a
breathing mixture, as with DCS, affords some level of
adaptation.
Many factors are thought contributory to narcosis.
Combinations of elevated pressure, high oxygen tensions,
high inert gas tensions, carbon dioxide retention,
anesthetically blocked ion exchange at the cellular interface, reduced alveolar function, and reduced hemoglobin
capacity have all been indicted as culprits. Still today, the
actual mechanism and underlying sequence is unknown.
The anesthetic aspects of narcosis are unquestioned in
most medical circles.
Anesthesia can be induced by a wide variety of chemically passive substances, ranging from inert gases to
chloroform and ether. These substances depress central
nervous system activity in a manner altogether different
from centrally active drugs. Anesthetics have no real
chemical structure associated with their potency and act on
all neural pathways like a bulk phase.
Physicochemical theories of anesthetics divide in two.
One hypothesis envisions anesthetics interacting with
hydrophobic surfaces and interfaces of lipid tissue. The
other postulates anesthetic action in the aqueous phases of
the central nervous system. The potency and latency of both
theories relate to the stability of gas hydrates composing
most anesthetics. The biochemistry of anesthetics and
narcosis in divers has not, obviously, been unraveled.
Hyperoxia and Hypoxia
Elevated oxygen tensions (hyperoxia), similar to
elevated inert gas tensions, can have a deleterious effect on
divers, aviators, and those undergoing hyperbaric oxygen
treatment. The condition is known as oxygen toxicity and
was first observed in two forms during the final quarter of
the 1800s. Low pressure oxygen toxicity (Lorraine Smith
effect) occurs when roughly a 50% oxygen mixture is
breathed for many hours near 1 at m, producing lung
irritation and inflammation.

At higher partial pressures, convulsions develop in
high pressure oxygen toxicity (Bert effect), with latency
time inversely proportional to pressure above 1 atm.
Factors contributing to the onset of symptoms are degree
of exertion, amount of carbon dioxide retained and
inspired, and individual susceptibility. Early symptoms of
oxygen poisoning include: muscular twitching (face and
lips), nausea, tunnel vision, difficulty hearing and
ringing, difficulty breathing and taking deep breaths,
confusion, fatigue, and coordination problems. Convulsions are the most serious manifestation of oxygen
poisoning, followed ultimately by unconsciousness.
Oxygen toxicity is not a problem whenever the oxygen
partial pressures drop below .5 atm.
Oxygen toxicity portends another very complex
biochemical condition. Elevated oxygen levels interfere
with the enzyme chemistry linked to cell metabolism,
especially in the central nervous system. Reduced
metabolic and electrolytic transport across neuronal
membranes has been implicated as a causative mechanism. The role of carbon dioxide, while contributory to
the chain of reactions according to measurements, is not
understood, just as with inert gas narcosis. On the other
hand, it has been noted that only small increases in brain
carbon dioxide correlate with severe symptoms of
oxygen toxicity. Carbon dioxide seems to play an
important, though subtle part.
Breathing air at atmospheric pressure after the
onset of oxygen toxicity symptoms can restore balance,
depending on severity of symptoms. Deep breathing
and hyperventilation can also forestall convulsions if
initiated at the earliest sign of symptoms.
When the tissues fail to receive enough oxygen, a
tissue debt (hypoxia) develops, with varying impact and
latency time on body tissue types. Hypoxia can result
with any interruption of oxygen transport to the
tissues. Although the nervous system itself represents
less than 3% of body weight, it consumes some 20% of
the oxygen inspired. When oxygen supply is cut,
consciousness can be lost in 30 seconds or less,
respiratory failure follows in about a minute, and
irreparable damage to the brain and higher centers
usually occurs in about 4 minutes. Obviously, the brain
is impacted the most. The victim of hypoxia may be
unaware of the problem, while euphoria, drowsiness,
weakness, and unconsciousness progress. Blueness of
the lips and skin results, as blood is unable to absorb
enough oxygen to maintain its red color. When oxygen
partial pressures drop below 0.10 atm, unconsciousness is extremely rapid.
Hypoxia is a severe, life-threatening condition.
However, if fresh air is breathed, recovery is equally as
rapid, providing breathing has not stopped. If breathing has stopped, but cardiac function continues,
artificial respiration can stimulate the breathing control
centers to functionality. Cardiopulmonary resuscitation
can be equally successful when both breathing and
heart action have ceased.
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Hypercapnia and Hypocapnia

Barotrauma

Tissue carbon dioxide excess (hypercapnia) can result
from inadequate ventilation, excess in the breathing
mixtures, or altered diver metabolic function. High levels
of carbon dioxide affect all tissues, but the brain, again, is
the most susceptible. The air we breathe contains only
some 0.03% carbon dioxide. As partial pressures of carbon
dioxide approach 0.10 atm, symptoms of hypercapnia
become severe, starting with confusion and drowsiness,
followed by muscle spasms, rigidity, and then, unconsciousness. Carbon dioxide at 0.02 atm pressure will
increase breathing rate, and carbon dioxide at 0.05 atm
pressure induces an uncomfortable sensation of shortness
of breath. Factors, which increase the likelihood and
severity of hypercapnia, include corresponding high partial
pressure of oxygen, high gas densities, breathing dead
spaces, and high breathing resistance.

With pressure decrease, air contained in body cavities
expands. Usually, this expanding air vents freely and
naturally, and there are no problems. If obstructions to an
air passage exists, or if the expanding air is retained,
overexpansion problems, collectively called barotrauma,
can occur. One very serious overexpansion problem occurs
in the lungs. The lungs can accommodate overexpansion to
a certain point, after which continued overpressurization
produces progressive distention and then rupture of the
alveoli (air exchange sacs). Problems with lung overexpansion can occur with pressure differentials as small as 5 fsw.
This distention can be exacerbated by breath holding on
ascent or inadequate ventilation and partial obstruction of
the bronchial passageways.

Any process, which lowers carbon dioxide levels in the
body below normal (hypocapnia), can produce weakness,
faintness, headache, blurring of vision, and, in the extreme
case, unconsciousness. Hypocapnia often results from
hyperventilation. The respiratory system monitors both
carbon dioxide and oxygen levels to stimulate breathing.
Rising carbon dioxide tensions and falling oxygen tensions
trigger the breathing response mechanism. Hyperventilation (rapid and deep breathing) lowers the carbon dioxide
levels, leading to hypocapnia.
Extended breath holding after hyperventilation can lead
to a condition known as shallow water blackout. Following
hyperventilation and during a longer breath holding dive,
oxygen tensions can fall to a very low level before a diver
returns to the surface and resumes breathing. Oxygen levels
are lowered because exertion causes oxygen to be used up
faster, but also the sensitivity to carbon dioxide drops as
oxygen tension drops, thus, permitting oxygen levels to
drop even further. Upon ascension, the drop in the partial
pressure of oxygen in the lungs may be sufficient to stop
the uptake of oxygen completely and, with the commensurate drop in carbon dioxide tension, the urge to breathe
may also be suppressed.
Treatment in both cases is breathing standard air
normally. Residual effects are minor, such as headache,
dizziness, nausea, and sore chest muscles. Carbon dioxide
seems to be a factor in nearly every other compressiondecompression malady, including decompression sickness,
narcosis, hyperoxia, and hypoxia.
The physical chemistry of carbon dioxide uptake and
elimination is much more complex than that of inert gases,
such as nitrogen and helium. Transfer of inert gases follows
simple laws of solubility (Henry's law) in relation to partial
pressures. Carbon dioxide transport depends on three
factors, namely, gas solubility, chemical combination with
alkaline buffers, and diffusion between the cellular and
plasma systems. Only relatively small changes in partial
pressures of carbon dioxide can induce chain reactions in
the three mechanisms and larger scale biological impact on
gas exchange and related chemistry.
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The most serious affliction of pulmonary overpressure
is the dispersion of air from the alveoli into the pulmonary
venous circulation (arterial embolism), thence, into the
heart, systemic circulation, and possibly lodging in the
coronary and cerebral arterioles. Continuing to expand
with further decrease in pressure, these emboli (bubbles)
can block blood flow to vital areas. Clinical features of
arterial gas embolism develop rapidly, including dizziness,
headache, and anxiety, followed by unconsciousness,
cyanosis, shock, and convulsions. Death can result from
coronary or cerebral occlusion, inducing cardiac arrhythmia, shock, and circulatory and respiratory failure. The only
treatment for air embolism is recompression in a hyperbaric chamber, with the intent of shrinking the emboli in
size and driving the air out of the emboli into solution.
Gas from ruptured alveoli may pass into the membrane
lining the chest, the parietal pleura, and also rupture the
stimulate the breathing control centers to functionality.
Cardiopulmonary resuscitation can be equally successful
when both breathing and heart action have ceased.
Pressure increases and the body can tolerate decreases when they are distributed uniformly, that is, no
local pressure differentials exist. When pressure differentials exist, outside pressure greater than inside pressure
locally, and vice versa, distortion of the shape of the local
site supporting the pressure difference is the outcome.
Burst alveoli is one serious manifestation of the problem
and other areas, such as the ears, sinuses, teeth, confined
skin under a wetsuit, and the intestines may suffer similar
damage. Though such complications can be very painful,
they are usually not life threatening. When local pressure
differentials develop because of inside and outside
pressure imbalances, blood vessels will rupture in attempt
to equalize pressure. The amount of rupture and degree of
bleeding is directly proportional to the pressure imbalance.
Pressures in ear spaces in the sinuses, middle ear, and
teeth fillings are often imbalanced during compressiondecompression. To accommodate equalization when
diving, air must have free access into and out of these
spaces during descent and ascent. Failure to accommodate
equalization on descent is termed a squeeze, with outside
pressure greater than inside (air space) pressure, while
failure to accommodate equalization on ascent is called a

reverse block, with inside pressure (air space) greater than
ambient pressure. In the case of the ear, it is the eustachian
tube, which does not permit air passage from the throat to
the middle ear. The sinuses have very small openings,
which close under congestive circumstance, inhibiting air
exchange. Similarly, small openings in and around teeth
fillings complicate equalization of the air space under the
filling (usually a bad filling). In all cases, slow descents and
ascents are beneficial in ameliorating squeeze and reverse
block problems.
Altitude Sickness
At altitudes greater than some 7,000 ft, decreased
partial pressures of oxygen can cause arterial hypoxemia.
Under hypoxic stimulation (low oxygen tension), hyperventilation occurs with secondary lowering of arterial carbon
dioxide and production of alkalosis. Newcomers to high
altitude typically experience dyspnea (shortness of breath),
rapid heart rate, headache, insomnia, and malaise. Symptoms disappear within a week, and general graded
exercise may hasten acclimatization. Acclimatization is
usually lost within a week at lower altitudes. Although
increased oxygen at depth may be beneficial, the surface
malaise often precludes diving until acclimatization. In
itself, altitude sickness is not life threatening.

worse rather quickly. Rewarming in dry clothing is a
standard and obvious treatment, as well as ingestion of
balanced electrolytes. Exercise, caffeine, and alcohol are to
be avoided. Care in the choice of protective suit to
conserve body heat, attention to feelings of cold, and
good physical condition help to minimize hypothermia.
Inadequate ventilation and body heat loss, called
hypothermia, usually in the presence of high environmental
temperatures and low body fluid levels, lead to a progressive raising of temperatures in vital organs. As temperatures rise, symptoms progress from profuse sweating, to
cramps, to heat exhaustion, to heat stroke, to coma, and
then death. Dehydration is a contributing factor. Replacement of body fluids and reduction of body temperature are
necessary in effective treatment of hypothermia. Cool
water immersion is employed in severe cases, but the usual
treatment consists of fluids, salt, and full body ventilation.
Like hypothermia, severe hypothermia is life threatening.
Hypothermia can be avoided by proper attention to
water intake and protection from environmental heat.
Environmental temperatures above body temperature are
potentially hazardous, especially with increasing levels of
physical exertion.
Dysbaric Osteonecrosis

Pulmonary Edema
Pulmonary edema (fluid buildup in the lungs) can affect
nonacclimatized individuals who travel within a day or two
to elevations near or above, 10,000 ft. Symptoms usually
appear within 18 hours after arrival, consisting of rasping
cough, dyspnea, and possible pain in the chest. Treatment
requires immediate removal to lower altitude, hospitalization with rest, oxygen, and diuretic therapy. Prevention
includes adequate acclimatization and reduced levels of
exertion. A month of graded exercise may be requisite.
Again, increased oxygen partial pressures at depth are
helpful, but diving rigors can precipitate pulmonary edema.
Symptoms might resemble the chokes (decompression
sickness). Pulmonary edema can be a serious, even fatal, as
noted by its yearly toll on mountain climbers. At altitude,
evidence of cough, shortness of breath, or tightness serves
as a warning. Rapid treatment, including lower altitude,
hospitalization, and appropriate therapy, is recommended.
Hypothermia And Hypothermia
Exposure to cold results in heat loss called hypothermia, with the rate dependent upon body area, temperature
difference, and body fat, insulation properties of wet or
dry suit, and physical activity. Exercise always increases
heat loss. As core temperatures drop, symptoms progress
from shivering, to weakness, to muscle rigidity, to coma,
and then death. Rewarming at the earliest signs of hypothermia is prudent. While more of a cold water problem,
hypothermia can also occur in relatively warm and even
tropical waters. Severe hypothermia is a life-threatening
condition. Shivering and a feeling of being very cold are
first symptoms of hypothermia, and the situation gets

Bone rot (dysbaric osteonecrosis) is an insidious
disease of the long bones associated with repeated highpressure and saturation exposures. Deep and saturation
diving portend problems with temperature control in
environmental suits, habitats, respiration and surface
monitoring, compression and decompression, inert gas
reactivity, communication, oxygen levels, and many others,
all falling into an operational control category, that is, are
problems which can be ameliorated through suitable
application of sets of established diving protocols. But
aseptic bone necrosis is a chronic complication about
which we know little.
Affecting the long bones as secondary arthritis or
collapsed surface joints, lesions, detected as altered bone
density upon radiography, are the suspected cause.
Statistics compiled in the early 1980s by the US Navy, Royal
Navy, Medical Research Council, and commercial diving
industry suggest that some 8% of all divers exposed to
pressures in the 300 fsw range exhibited bone damage,
some 357 out of 4,463 examined divers. No lesions were
seen in divers whose exposures were limited to 100 fsw.
Some feel that very high partial pressures of oxygen for
prolonged periods is the ultimate culprit for bone lesions,
leading to fat cell enlargement in more closed regions of the
bone core, a condition that reduces blood flow rate and
probably increases local vulnerability to bubble growth.
Diving maladies within the technical community may
be ameliorated by a reduction in the rate of compression/
decompression, modern staging technology, reducing or
eliminating nitrogen within gas mixtures for depths
exceeding 4 amtospheres, and pre dive team planning.
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ADM is searching the globe for new discoveries made
by divers like yourself. Historical or interesting
shipwrecks, unexplored caves, ongoing exploration
projects, advanced dive travel, new products, etc....
Submit your ideas or discoveries to:
AdvDvrMag@aol.com
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By: Linda Bowen

F

or divers who enjoy the natural beauty of under
water caverns or for those taking steps towards
full-cave training, cavern diving is a must. The
unique beauty of crystal clear water, colored limestone
formations, and large cathedral-sized rooms attract
thousands of divers to North Florida and
Mexico’sYucatan, year after year.

Often, this lighted area is the most beautiful and
photogenic of the cave system. Additionally, the majority of underwater life forms, from fresh water fishes,
turtles, and amphibians, reside in the cavern zone.
However, in spite of its grandeur, divers must always be
cautious in caverns.

Photography: Curt Bowen

Hazards encountered in the cavern are:
Once the diver has left direct access to the surface
and moved into an overhead environment, different
safety and gear configuration rules apply. The highest
number of underwater fatalities with scuba is the result
of untrained openwater divers entering into these
overhead environments. Furthermore, the numbers are
increasing each year.
The cavern zone is defined as that area in a cave
where natural sunlight can be seen at all times. Training
organizations have also added depth and penetration
distance regulations.

•

•
•
•
•
•

Reduced visibility from silt, either disturbed from
the cavern floor or knocked free from exhaled
bubbles hitting the ceiling
Ability to move into a cave environment where
natural sunlightcan not be seen.
Lose or shifting rocks
Increased difficulty in gaining access or egress
Currents, as the water naturally moves through the
underground passages.
Siphon tunnels, where the water is moving back
underground.
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Blue Grotto entrance, an excellent location for basic openwater and cavern training.

Redundancy is the key to overhead environment diving.
The configuration to the left illustrates the use of an H-Valve. This allows
the diver to have redundant regulators in the case of a first stage or hose
failure. If an equipment failure should occur on the primary first stage, it can
be shut down without losing the gas supply from the cylinder.
Configuration:
Primary first Stage: 5 to 7 foot hose, with primary regulator and pressure
gauge. Five to 7 foot hose can be tucked into BCD waist strap, then up and
around the diver’s neck.
Secondary first Stage: Standard octopus with necklace and low-pressure
inflator hose for BCD. Necklace is placed around the neck to keep the
octopus within the life triangle on the diver’s chest.
Note: Each regulator first stage does not have its own pressure gauge,
depth gauge, and low-pressure inflator hose. This would be over redundant,
causing equipment clutter with increased chance for failure. Keep it simple
and clean by minimizing hoses and clipping in any dangling equipment.

Cavern zone at Blue Grotto, Williston Florida.
www.DiveBlueGrotto.com
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Photography and illustration: Curt Bowen

A standard openwater BCD jacket can be used with the minimum of two
lights, one large primary light and a small emergency bailout light.
If any emergency or equipment failure should occur during the dive, it
should be aborted and the diver should return to the surface.
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rett Seymour is the
underwater photog
rapher and production editor for the National
Park Service's (NPS)
Submerged Resources
Center (SRC), based in
Santa Fe, New Mexico.
Santa Fe is not a hotbed
for underwater photography, but it affords Brett a
quality mountain lifestyle
in between field projects,
which keep him traveling
for four to nine months
each year.
A graduate of Messiah
College in Grantham,
Pennsylvania, with a
degree in Television and
Film Production, Brett
began working with the
SRC in 1994. The SRC is
responsible for inventorying and documenting
submerged archeological
sites in more than 2.5
million acres of underwater
resources, in more than
100 national parks
throughout the country.
Working with the SRC
provides Brett the opportunity to dive and photograph some of the nation's
most historically significant
shipwrecks in some of the
most spectacular areas.
NPS Archeologist, Matt
Russell tends a remotely
operated vehicle (ROV) into a
hatch on the USS Arizona.
The Arizona was never
penetrated in respect to the
nearly 1,000 men entombed
inside; therefore, this ROV
provided the first interior
images for research since
salvage divers worked the
wreckage in 1943.
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Brett has worked on many
projects over the last seven
years. Most recently, during
the summer of 2000, he spent
four months as project photographer on the recovery of the
H.L. Hunley, a Civil War Confederate submarine that sank
February 17, 1864, off the coast
of Charleston, South Carolina.
The sub was buried under the
sediment for more than 136
years, with its crew of nine
presumably still aboard. A
combined team of archeologists
and commercial divers recovered the submarine using
surface supplied dive equipment. Brett documented the
sub and recovery operations on
film and video. Recently,
National Geographic Television
aired the underwater images
Brett provided during two
episodes of National Geographic Explorer. Another
National Geographic documentary about H.L. Hunley,
airing this summer, will feature
Brett's images.
Currently, Brett is working
with the USS Arizona Memorial
in Pearl Harbor, Hawaii to
coordinate a live underwater
broadcast in June, from the
Arizona to the New Mexico
Museum of Natural History. He
will also produce a program
commemorating the 60th
anniversary of the attack on
Pearl Harbor and USS Arizona's
sinking December 7, 1941.
Brett was the NPS project
photographer on a joint NPS /
National Geographic Society
field project to image interior
cabins of the USS Arizona. This
project produced the first interior
images of an aging American
icon since salvage divers last
explored the wreck in 1943. Brett
is scheduled to again return to
the USS Arizona in June 2001 as
project photographer and
underwater camera on a Termite
Arts/Discovery production. This
production will examine in detail
the December 7 attack and the
loss of the USS Arizona.

Never fired at an enemy,
the 14” guns of the USS
Arizona rest silently in the
murky waters of Pearl
Harbor. Much of the
Arizona was salvaged
during WWII, but these
guns were not discovered
until NPS research began
in 1983.

A passageway that at one
time led below deck to
the Captain's cabin, now
leads into the marine
growth and silt that fills
many of the Arizona's
passageways and cabins.

Hunley project director,
Dr. Robert Neyland,
investigates the forward
hatch of the
Confederate submarine
H.L. Hunley .
The first submarine to
sink an enemy ship was
recovered in the
summer of 2000,
after it disappeared
136 years ago.
(Photo courtesy of FOTH)
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Tagged and recorded, live
ammunition rounds still clutter
the decks of the USS Arizona.

Photographer Brett Seymour
prepares to be lowered into the
water off Charleston, South
Carolina to document the Civil
War submarine H.L. Hunley .
(NPS photo by Matt Russell.)

Brett has logged more than 100 working dives in four years of
project photography on the 608-foot sunken battleship, a site that is
closed to all recreational diving or snorkeling. In addition to his own
documentation work, he was the NPS technical underwater consultant
to Disney Productions on the recent underwater film shoot for the
upcoming Michael Bay/Jerry Bruckheimer production entitled, Pearl
Harbor, to be released on Memorial Day.
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aptain Gene Flipse eased back on the throttles as
he guided the 55-ft. M/V Ocean Explorer (OEX)
through the shallow coral heads off shore of
Sweetings Cay, east of Grand Bahama Island. The last
time we did this, we ended up heading back to Freeport
because the weather was so bad; we couldn’t see 50
feet off the bow. Gene explained about a trip gone
badly a few years back. Today, the wind, sun, and tides
of the late November morning were in our favor. The
dark shapes of the coral heads soon gave way to a white
sand bottom and turquoise water as we prepared to
anchor in the shallows within a few hundred yards of
Haulover, a settlement on the northwest end of
Sweetings Cay.
Loading our gear into the large inflatable skiff we
headed up the wide, but shallow, Little Harbor Creek on
the north side of Sweetings Cay. It wasn’t too long before
we had found Zodiac Creek, a small stream coming out of
the Sweetings Cay northern shoreline. The stream was
almost completely overgrown by mangroves, requiring
some of us to get out and push the inflatable through the

low, narrow gap. After a few hundred feet, we arrived at a
place where the small creek simply went underground.
This was the entrance to what Palmer had named Aquarius
Blue Hole.
While the rest of the group waited for the tide to
change, I decided to take off across the desolate landscape in search of the inland lakes that held more caves.
After shimmying up one of the smaller Bahamian pine
trees, I could easily see the first two lakes in the distance. I worked my way through the bush to the first
lake and immediately saw the entrance to what I had
read to be Gemini Blue Hole. It appeared as though the
lakes were actually karst windows created by the huge
rooms of the caves, collapsing as a result of the low sea
levels during the Ice Age.
Once Jim Rozzi and I entered the narrow entrance of
Gemini, we were immediately surprised by the decoration of the cave. The amount of stalactites, stalagmites,
columns, flowstones and draperies are incredible. This
was the most decorated cave I had seen in the Bahamas.
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Steve Keene pulls the skiff of the M/V Ocean
Explorer through the narrow opening of Zodiac Creek.

We gingerly swam through the fragile formations, trying desperately not to come in contact with anything. The formations
are stained brown by the marine water that siphons in and out
on each tide. The water carries planktonic food for millions of
serpulid worms and other animals throughout the cave. Tiny
white spirals of worm shells cover most of the formations,
hiding the crystalline calcite inside.
Always on the lookout for critters, I found several small
crustaceans that looked interesting; they were quickly
siphoned into collection bottles as part of our ongoing,
Bahamian Blue Holes Research Project (BBHRP). These and
other samples taken during this trip were sent off for
identification. Later DNA comparisons were made from
animals taken in caves in other parts of the Bahamas as well
as around the world.
I was amazed how the original line laid by Palmer’s team
back in the early 80’s was still in perfect condition. Having no
access to the sunlight, the thick British polypropylene line
looked as if it had been placed there only a few months
before our arrival. We continued through the forests of
columns at depths of 55 feet or less, until I saw some
leaves and decaying branches at the bottom of a slope.
We tied off a new reel, headed around a massive column
and up a gradual slope to a place where we could see
daylight. Slowly reeling off more line, we ascended into the
next lake (Lake 2).
The next morning we headed off to our prospective caves. Jim and
I dropped down into the large entrance shaft of Sagittarius, which immediately
opened into a huge cave, filled with so many formations that swimming was done
slowly and methodically. The first few hundred feet of the cave were similar to Gemini
with an apparent marine influence, but this time, there were many more cave-adapted animals
living just below the fresh water halocline. As we swam further into the cave we came to a place where
a T in the line led to two areas of the cave that were entirely different. Dropping into a deeper section,
the formations lost any signs of the thick marine coating and pure, white crystal columns and draperies could
be seen in all directions. The formations were so clean as to appear emitting a white glowing halo. It was Palmer’s
fabled Ice Queen’s Palace. This part of the cave could easily compete with anything that I had seen in the Yucatan.
Everywhere I looked, huge towers of white crystal loomed up to the ceiling. Jim’s camera flashes were going off
like an out of control disco strobe as he tried to capture as many images on film before we had to turn the dive.

Illustration: C
Photos: Jim
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The tiny critters I came here for were swimming among the pillars. In the
early 80’s, Marine Biologist/Explorer Jill Yager discovered three different
species of Remipedes, an entirely new order of crustacean, resembling a tiny
white centipede. Here they were swimming in almost every part of the cave.
A small white Blind Bahamian Cave Fish (Lucifuga Spaeleotes) hung motionless in front of us, deciding by our vibrations whether we were friends or
foes. Its rapid retreat into a small crevice revealed its decision.
Over the next few days we all took turns exploring the different caves
on Sweetings Cay. I spent time in Virgo, amazed at the size of the massive
column that held up the roof in the heavily decorated main chamber. It is
easily 10 feet in diameter! There were many more cave critters in this cave
than in any of the others I visited.
A few days of diving the shallow inland caves left us with a need for some
depth. The OEX pulled up anchor. Gene guided us a few miles south to
Lightbourn’s Cay, a low, uninhabited cay with a very large fracture cave
system that Palmer had called the Great North Road system.
These caves were much more like the massive ocean fracture caves we were
used to on Andros Island. Large whirlpools developed over the narrow,
coral rimmed entrances of the holes as the water inside tried to keep time
with the incoming tides.
Jim Rozzi and I descended into a very narrow side-mount
rift just as the water was beginning to flow out of the cave.
After grinding to a depth of 80 feet, we popped through a small
hole into the top of a huge fracture chamber. This was definitely
Helm’s Deep. We dropped to the floor at a depth of 150 feet,
letting out new line along the way. After only a few hundred feet,
we came to the collapse that Palmer had drawn on his map,

Explorer Brian Kakuk

Curt Bowen
Rozzi
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marking the end of the cave. I poked around in the breakdown for a few
minutes and was rewarded with a small, vertical sidemount opening that
had quite a bit of flow pouring out of it. I squeezed through headfirst,
falling into a massive black fracture that seemed to drop away forever.
Then, I descended the steeply sloping breakdown floor to a depth of 310
feet, at which point the floor disappeared and the fracture faded off into
the distance below. There was definitely more cave here to explore.
That last day, Steve and I went into The Great North Road Blue Hole
so that Steve could survey his line. I wanted to see if there was anything
past the end of his line for future trips, so off we went. As we swam
across the floor, Steve pointed out two large lobsters that were furiously
fighting over a crab whose luck had changed for the worse. The floor was
over 200 feet deep, and we were over 400 feet from the entrance.
Soon we reached the end of Steve’s line, which was tied to the top
of a large rock on the floor, at a depth of 304 feet. I waited while he
took the first set of survey recordings before I tied off a new reel and
headed further down the massive fracture. As I passed around a
corner, I swam a little higher in the cave to keep the decompression
time down. Eventually the fracture changed from completely vertical
walls to a huge 45° angle, with the floor now rising to 285 feet. I
decided I had gone far enough on this dive, tying off to the next
available rock and cutting the reel free. I looked further down the
passage, only to see pitch-black cave and fast moving water coming
toward me.
This dive was the perfect end to the perfect cave diving adventure.
The weather had been great; the caves had been even better. The crew
on the OEX made our trip one of my most enjoyable diving experiences.
The OEX and the Bahama Caves Research Foundation are
continuing to run trips like this throughout the Bahamas. We are
aiming for three trips for 2001, and Sweetings Cay is definitely high
on the list. If you are interested in experiencing caves like these,
you can contact us at:
M/V Ocean Explorer Inc.
(800) 338-9383 or (561) 288-4262
E-mail: OCEAEXP@aol.com
Website: www.oceanexplorerinc.com

Photos: Jim Rozzi

Brian Kakuk
Bahama Caves Research Foundation
Phone: (242) 357-0532
E-mail: bahamacave@aol.com
www.bahamacaves.com

Free Seminars on Gear Configuration,
Rebreathers, Gas Blending, Staged
Decompression, Underwater Cave and
Wreck Survey, Sidemount, RGBM
Decompression Theory, etc...
Advanced Dive Courses will be available
prior, during, and after the conference.
Nitrox, Tech Nitrox, Extended Range,
Cavern, Cave, Trimix, Staged
Decompression, etc...
Underwater Video and Photography Clinic
Guided Dives in Warm Mineral Springs
Manufacturer Repair Clinics
Preregistration required for all training courses.
Courses limited in size, deposit required.
Exhibitor spaces available, contact ADM at 941•751•2360
for exhibitor registration.

For more details see ADM’s web site at:

May 3 – 30 / 28 days “The Big Seven” – Scuba & Safari
Photograph “Big” wildlife on film: Great Whites Sharks / Whale Sharks,
also Lions, Leopards, Cheetahs, Elephants and Rhinos.
May 4 - 10 / 7 days Bahamas Blue Holes Project / Andros MV Ocean Explorer
Explore never seen before caves, deep walls, and possibly discover new life forms
May 8 – 19 / 12 days Great White Sharks / South Africa. Land Based
Photograph giant White Sharks from the somewhat safety of the cage.
May 30 – June 16 / 16 days High Arctic Wildlife / Baffin Island, Ice Based
Get close and personable with Polar Bears, Beluga, Narwhales and Bow Head Whales.
June 22 - 30 or June 29 - July 7 or July 6 - July 14 / 8 days Blue Whales,
San Diego, CA Snorkel with some of the largest mammals in the world.
July 23 - 29 / 7 days Exumas Cave Diving Expedition, Bahamas
MV Ocean Explorer Visit these highly decorated caves in search of new
passages and discoveries.
Aug 4 - 15 / 12 days Narwhales & Greenland Sharks, Baffin Isl, Canada
Aug 17 - Sept. 2 / 17 days Blue Marlin & False Killer Whales, Azores, Portugal
Sept. 6 - 22 / 17 days Humpback Whales Expedition, Vava’u & Hapai, Kingdom of Tonga
Sept. 8 - 14 / 7 days Key West Tech Wreck Expedition, Key West & Dry Tortugas
Cayman Salvager, Wilksbarr, S-16 Sub, U-2513 German Sub and Dry Tortugas Reefs
Oct 4 - 9 / 6 days Gulf of Mexico Wreck Expedition, Naples / Ft. Myers
Bahia California, Pentrel, Stoney Point, Roatan Express, Fantastico & 2 Blue Holes
Nov 2-10 9 - 20, & 19 - 30 / 12 days Orcas Killer Whales, Vestfjord, Norway
Mar 2002 / ADM Belize Blue Hole Expedition, Belize
Explorer uncharted chambers in one of the newest cave diving frontiers.
Mar 20 - Apr 4 2002 / 15 days Polar Bear Filming Expedition, Spitzbergen, Norway
ADM sponsored expedition, Join ADM when we go exploring.
For more information and expedition prices see ADM’s web site at:
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The electronics, sensors, and batteries are mounted in
the electronics head assembly at the top of the scrubber, with supply hoses feeding over the diver's shoulders
into the top of the counterlungs. A lighted primary
display offers a quick reference of unit performance with
status and alarm indicators. An independent secondary
display, driven totally by the sensors themselves and
requiring no battery, verifies the unit's performance.
With the electronics switched on the secondary, this also
provides a status check forthe battery and displays the
set point selected for the dive. The electronics vote
between the three proprietary galvanic sensors and
control the operation of a low-wattage solenoid valve on
the oxygen supply. Diluent addition is automatically

Photo: Curt Bowen
Model: Jim Rozzi

he PRISM Topaz is a digitally controlled, constant
PO2, modular, closed-circuit diving system. Its
breathing loop consists of a closable mouthpiece
assembly, with mushroom (check) valves, which ensure
uni-directional flow. Dual, front-mounted counterlungs
provide the diver with a flexible reservoir, equivalent to
the maximum displacement of the diver's own lung
volume. These counterlungs are fitted with both
automatic and manual gas addition systems and a
variable volume control valve (used upon ascent to vent
excess expanding gas volume orto purge the loop). A
radial flow scrubber canister is mounted vertically on a
backplate, attached to the integrated BC, between twin
supply cylinders (one each, oxygen and diluent). An
optional cowling may be fitted.
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achieved as hydrostatic pressure increases and the counter lungcollapses
against the valve actuator. Fully charged in standard configuration, the unit
weighs 47 lbs. and has recommended scrubber duration of four hours
(longer or shorter duration scrubbers are available as options).
A typical inhalation cycle has the diver inhaling from the right (inhalation)
lung, through the mouthpiece assembly, into the left (exhalation) lung. The
exhaled gas will then pass up over the diver's left shoulder and into the
radial scrubber canister, where it will travel down the inner tube and diffuse
radially out through the absorbent, to the edge of the clearhousing and
condensing face. The cleansed gas will then pass back into the right lung to
be rebreathed. During this final step, the cleansed gas passes over the
sensing faces of the galvanic sensors that will analyze the oxygen content of
the gas and report to the electronics.
The electronics take the readings from the three sensors and vote
between the readings and the pre-selected set point. The data is displayed
on a wrist-mounted primary status display and used to control the addition
of oxygen as required into the breathing loop.
Oxygen injection occurs into the expired gas manifold prior to the
scrubber so the oxygen is forced through the absorbent before entering the
inhalation cycle, thus aiding gas mixing.
A manual oxygen override exists, mounted on the lower inside wall of the
left (exhalation) lung, and this may be used to fly the system manually or to
rapidly assist the breathing loop to regain set point after an accidental gas
loss or mask clear.
Diluent is admitted directly into the loop as a result of increases in
hydrostatic pressure. As the ambient pressure on the system increases,
causing the counterlungs to collapse, a combination automatic/manual
diluent addition valve is activated, which automatically adds sufficient gas to
return the loop volume to ambient pressure. This combination valve is sited
at the top of the right (inhalation) lung.
At all times during operation, the diver has access to an ON/OFFsystem
switch, the gas supply cylinders, integrated Air II open-circuit bailout, and
manual override features of the unit.

ADM Staff diver Jim Rozzi returns from
a 2 1/2 hour dive, with a maximum
depth of 50 feet, using the Prism Topaz
CCR. During this dive Jim consumed
only 8 cuft of oxygen and 12 cuft of
diluent. A standard diver using open
circuit scuba would consume over 200
cubic feet of gas for the same dive.
NOAA Staff diver, William Valley
prepares his Prism Topaz CCR for
diving. Preparation and cleaning of the
Prism only takes a little longer than
properly maintained open water
equipment, standard 15 to 25 minutes
pre and post dive.
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A. Radial flow scrubber assembly.
B. Counterlungs, Dual front mounted
counterlungs for increased ease of
breathing.
C. Mouthpiece, Lever activated,
quarter turn dive / surface valve
with built in water perg.
D. Manual Oxygen Addition Valve
E. Primary Display, Wrist mounted
display has six LED’s which illuminate to inform the diver of oxygen
PO2 levels within the loop.
F. Secondary Display, Analogue
meter that is driven solely by the
current generated from the 3
oxygen sensors.
G. On / Off Switch
H. Oxygen Solenoid, Electronic
activated solenoid valve which

injects measured doses of
oxygen into the breathing
loop.
I. Diluent Addition Valve,
Automatically adds diluent
when there is a decrease in
hydrostatic pressure.
(descending)
J. 1st Stage Regulators
K. Pressure Gauges
L. Low pressure inflator hose
and integrated Air 2 bailout
regulator.
M. Electronics Head, The head
acts as the mounting point
for the potted electronics,
battery compartment, and
oxygen sensors.

With exploration of new sites becoming more and more remote, the
use of open-circuit scuba is becoming increasingly difficult to transport,
fill, and mix. ADM publisher, Curt Bowen and staff writer, Jim Rozzi both
looked closely at the current rebreathers offered on today's market that
would meet our needs of weight restrictions, gas volumes, and increased
depth capabilities. The Prism Topaz unit, even though not completely
redundant for overhead environment diving, seems to provide a good
solid base from which to start. Of course, complete open-circuit bailout
and decompression gases will still have to be placed for each exploration, but if no emergency arises, they should never be used.

Steam Machines Inc.

www.SteamMachines.com
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By: Michael Salvarezza
& Christopher P. Weaver

J

ourney south from the coasts of Texas and Louisiana into the
warm, clear waters of the Gulf of Mexico and there you will
encounter a unique brand of diving available in only a few
places in the world - Oil Rig Diving.
The Gulf of Mexico has produced a wealth of oil and natural gas
over the years, and a thriving industry has sprung up to capitalize
upon its vast reserves. Hundreds of gas and oil platforms have been
situated off the Gulf Coast. The closest rigs are within one mile of
shore. Many others are located over 100 miles distance along the
continental shelf. For divers, the oil and gas industry has inadvertently produced a unique marine habitat that awaits anyone willing to
make the journey offshore.
The first time Gulf diver will be struck by the busy industry at
work: helicopters and supply boats, along with oil tankers and other
vessels, constantly are in evidence as they make their way to and
from various platforms. The Gulf is alive with activity. Whether one is
departing from Texas or Louisiana, the principles of diving these
structures remain the same. As the boat journeys south into the Gulf,
the diver will notice that the color of the water changes from muddy
brown to a deep, clear blue. The runoff from the Mississippi River
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extends far out into the Gulf, and it is often necessary to
travel 12 miles or more to find clear water. Once clear of the
cloudy water, divers will find a wealth of rigs to dive.
Divers who wish to enjoy this type of diving not only have
fairly long boat rides and occasional rough water, but also
other demanding conditions. After the dive boat has selected
an appropriate platform, it is usually tied off to one of the
supporting legs of the structure. Divers will travel to and
from the dive boat along this line. Once inside the confines of
the structure, divers may descend to explore the marine
habitat directly beneath the platform. Divers are cautioned
not to exit outside the legs of the oil rig. Strong currents
exist in the Gulf and a diver can easily be swept out into open
water. In addition, other hazards exist for the rig diver. The
legs of the rigs are often covered with barnacles and sharp
metal edges. Because of this, divers are cautioned not to
surface within the confines of the oil rig. Divers who are
pushed into these structures by strong surge and currents
could be easily cut to ribbons. Many experienced rig divers
wear coveralls or jeans over their wetsuits or skins to protect
themselves from injuries of this sort. When diving an active
rig, the diver is immediately aware of the sounds of the
working rig under water. Since these are active work areas,
tools are occasionally dropped from above, creating an
unusual concern for the diver. Also, due to the constant
discharge of waste and other materials from the rigs, sharks
presence can be a frequently encountered hazard. Thus,
abandoned or inactive rigs are more often selected for diving
than working platforms. Finally, whether active or abandoned,
since these platforms are often located in very deep water
(300' or more), divers are cautioned to carefully monitor their
depth and bottom times. For all these reasons, it is suggested that all oil rig divers be certified as Advanced Open
Water at the very minimum. Many of the local dive shops
offer short courses on the specialized techniques of diving in
this area.
Once below, the diver is struck by the extreme abundance of marine life. The structures of the oil rig quickly
become encrusted with a variety of marine growth, creating
an ideal habitat for invertebrates such as crabs, barnacles,
coral, and anemones. One of the most common residents of
these structures is the blenny, which adopts the abandoned
shells of large barnacles as its home. The rate of growth on
these structures is astonishing; platforms that are only five
years old are completely covered and are ideal for diving.
Because of the shelter afforded by the platform and due to
the availability of food, large schools of fish typically congregate beneath the rigs. Spadefish are extremely common,
along with red snapper, grouper, ling, angelfish, jacks, cobia,
and barracuda. Occasionally, large schools of lookdown swim
by flashing their metallic sides at the passing diver. While
spear fishing is a very common activity in this part of the
world, the photographer will also be mesmerized by the
overwhelming opportunities for both macro and wide-angle
photography. A macro photographer can literally spend an
entire dive (and a roll of film) on a five-foot section of the
platform, while the wide-angle photographer will rejoice in
the stunning shots of the structure and vast schools of fish
that are possible to capture.

There are several dive boats that cater to this type
of diving. In Louisiana, dive boats usually depart from
Grand Isle, and the only dive shops available are in New
Orleans. In Texas, dive boats are available from every
port between Port Aransas and Corpus Christi. In
Freeport, Texas, the live-aboard dive boats Fling and
Spree operate extended trips to the Texas Flower
Gardens that usually include visits to the oil rigs, which
are located next to this National Marine Sanctuary. The
season for diving the Gulf oil rigs runs May through
September.
There are oil rig and tower dives available in other
parts of the country. For instance, a number of accessible oil and natural gas platforms are available off the
cost of Southern California. Off the coast of New Jersey,

the sunken remains of an Air Force Radar Tower, known
as the Texas Tower No. 4, remains slowly collapsing in
180 feet of water. The Texas Tower slid into the ocean
early in the evening of January 15, 1961, after becoming
unstable in 50-knot winds and 30-foot seas. Today, the
broken skeleton of the Texas Tower rises to within 70
feet of the surface and is home to an astounding variety
of marine life. Still, the largest collection of accessible
rigs is located in the Gulf of Mexico.
So, the next time you are in New Orleans, take a
break from Bourbon Street and head south for a day of
diving in the Gulf. And for that next business trip to
Houston, stay the weekend and experience oil rig diving
in the Gulf...you'll never forget it.

Beacon Woods Exploration Update
by Al Heck

E

ver since the exploration of Beacon Woods
resumed in early 1999, the connection between
Straatamax Sink and Nexus Sink has been one of
the elusive goals of our exploration team. Of the six
known sinkholes in the system, Nexus and Round Sinks
had been connected in one segment of the system and
Straatamax, Briar, Golfball, and Smokehouse Pond had
been connected in the other system. However, the gap
between the two segments - Straatamax to Nexus remained. Additionally, of the six sinks, only Round still
had unrestricted access. The connection would have to be
made from Round.
On March 11, 2000, Jon Bojar, Alex Warren and I
made a push dive from Round and extended the main
line to approximately 4200 feet. Although the connection was not made on this dive, it pushed the end of the
line well past the point where the connection should
have been. If the connection was to be made, it would
be from a side passage 'teeing' into a line we had
already set up. It sounded easy, but this part of the
tunnel was very fractured, undercut, and silty, so potential leads appeared to be everywhere.
Alex Warren and other members of the team made
many dives in the next several months exploring leads
with no luck. On one dive in which I accompanied him,
we squeezed ourselves up, down, and through one
fissure after another with no luck. At one point we could
look through some large breakdown and see what
appeared to be large passage on the other side, with no
apparent way to get to it. Could that be the tunnel to
Straatamax? We certainly hoped not.
On May 13, Alex, Tony Hyatt and I met at Round and
prepared for yet another attempt. We carried two stage
bottles apiece into the system and left them at the area
of the passage known as Respite. This had become the
normal procedure for these dives, setting up the day
prior to a big dive by staging extra tanks at Respite.
On the 14, we reconvened at Round and the quest
began anew. Alex and I entered the water with two
scooters and two stage bottles apiece. Tony stayed
behind to provide surface support when we exited. We
scootered easily to Respite, breathing one stage on the
way. At Respite, we swapped our empty stage for a full
one and switched to our second scooter. We continued
down the main line to the 2300-ft mark (from Nexus) to
the lead that we had agreed to explore. We dropped our
scooter and the two stages, and I 'teed' into the line and
off we went.
With safety in mind, we spread out as best as we
could in the low silty passage. While Alex checked one
side, I checked the other. As we came around a slight bend,

the passage opened and split into two possible leads. Alex
moved slightly off to the right, checking a bedding plane. I
stayed along the left wall, following the larger part of the
passage. Something on a rock ahead caught my attention
and I signaled Alex. As we converged on the rock, the loose
end of a line slowly took shape. It was dark, covered with
years of silt, but a line nonetheless. The impact of what we
were seeing dawned on us - we had made the connection!
After several "high fives," I tied into the line and we
spent several minutes enjoying the satisfaction of the
moment. Then we swam a few hundred feet down the
Straatamax Line before turning the dive. Alex surveyed on
the way out. We returned to the main line and retrieved our
stages and scooters, then exited smoothly. Our bottom time
had been 151 minutes at a maximum depth of 146 feet. We
exited with five stages, two scooters and faced over two
and half-hours of deco, but it had all been well worth the
effort. Others may extend the line further, but we had made
the connection!
* For the history of Beacon Woods' exploration, see
Advanced Diver Magazine, issue 6, page 60.

By: Eric Fine

"ODIGTM-L" ... What in the world is that?
No, it is not another training agency or new set of
exotic dive tables. "ODIGTM-L" is an acronym for
all the necessary parts of a complete dive plan.

Calculate RMV by diving at different depths with
varying degrees of work for a specific time period.
Find out how much gas has been consumed and use
the following formula:

Terrence N. Tysall, President of The Cambrian Foundation and Co-owner of Benthic
Technologies taught this system to me. A dive
plan should be made for each and every dive.
From a reef dive to that deep, multi-gas, exploration dive, a dive plan is essential. Setting up a
plan can take as short a period of time as a few
minutes for a simple dive or much longer for the
more complex and technical dives.

RMV = Gas Consumed/Pt
Time

Oxygen - Here the diver will determine his/
her CNS, whole body exposure, and 02 clock.
NOAA has exposure tables for PPO2 that can be
found on the web or in the NOAA diving manual.
If it is figured that the CNS clock is less than 100
per cent, it is okay to dive. If the diver is within
the recreation limits, then he/she should stay
within the no decompression time. As the diver
progresses to the deeper and more complex
dives, it is necessary to take into account the
different Oxygen percentages and what effect
that would have on the body for a day, week, or
whatever amount of time spent diving.
Decompression - This is the part of the dive
plan where choices are made as to the uses of
gases as well as what decompression gases are
needed. Additionally, this is where one determines
what the Maximum Operating Depth (MOD) of the
gases are and what to keep the PPO2 at during
the dive. Also, the diver will be able to plan if he/
she will need stages or multiple gas mixes.
Inert Gas Narcosis - Inert gas simply means
what narcosis level you will have at depth. If you
are diving a deep wreck, you are going to want
to use a Tri-Mix that will have an EAD (Equivalent
Air Depth) with which you are comfortable. You
need to know what you are comfortable with
before the dive.
Gas Management - Gas management deals
with several issues. First, it deals with the RMV
while diving, and where to chose to turn the
dive (i.e. 1/3 or, plus 200), how much gas the
diver and his/her team have within the tanks
used for the dive.

Where; Pt = The total pressure in ata.
Next, figure out when to turn the dive. If diving
in an overhead environment, it is standard practice
to turn at 1/3 of the diver's total gas volume. This
will leave the diver with 1/3 to exit and 1/3 for
emergencies (out of air situation).
Additionally, figure out how much gas you are
going to need for your planned dive. To do this, you
will use the following calculation:
RMV at the planned Depth (in ata.) X Time at Depth
Once it is determined the amount of gas
needed, it is time to find out how much gas exists in
the tanks being used. To do this, find the baseline
for the tank being used. The baseline is the amount
of gas in psi. An example would be at set of LP 104s.
They are rated to 2640; then, divide 104/2640, and
the result is the baseline. (If using doubles, take the
result and multiply it by 2.) This never changes and
different tanks have different baselines. Last, take
the baseline and multiply it by the amount of gas
actually existing in the tanks.
After these calculations are complete, it is now
known how much gas exists in the tanks. If all
members are diving the same size tank, the Gas
Management phase is now complete. If not all
members are diving the same tank, it is necessary to
calculate dissimilar turn pressures. The diver with the
smallest tank will determine the turn pressure.
Perhaps this is the reason given for divers and their
buddies to dive with the same type/size of tanks.
Thermal - Thermal deals with what type of
exposure suit used during the dive. If it is a drysuit,
then the type of undergarments to be used must be
planned. Will you have to include a dry hood, dry
gloves, thick underwear, or electric underwear? If a
wetsuit is being used, will a hood, gloves, hooded
vest be included? Perhaps the decision has been
made to wear a Dive Skin? In planning one should

question the following: What is the water temperature?
What will be the depth? What will be the time at depth?
How cold is the water on the surface and the bottom? For
example, while I dive in Florida, I wear my drysuit with my
ThinsulateÒ underwear, but I have seen others dive in
wetsuits. A good idea is to be consistent and have all dive
members wear the same type of exposure protection.
Mission - The mission of the dive can be as simple
as watching the colorful reef fish on a shallow dive. It
does not have to be a complex series of gas shifts, and
taking water samples, but it can be. Each time a diver
jumps into the water, he or she has an idea of a goal for
that dive (i.e. look at a shipwreck). Yet, it is an excellent
idea to share the mission in the event that if Mr. Murphy
is going to strike, a plan always helps.
An example of a Dive Mission could be the following:
You are going to explore the Andrea Doria for the
first time. You and your buddy are going to enter the
water. When each of you reaches the wreck, you are
going to tie off your reel and head towards Gimble's
Hole. Both of you will enter Gimble's Hole and then
head for the China closet under the stairs.
That is the basic idea. The purpose of mapping out
your idea is that it allows the diver(s) to be aware of the
progression of events during the course of the dive.
Logistics - Covers what you will need to set up and
complete your dive. This pertains primarily to expeditions to areas where diving gases, compressors, and
even a chamber will need to be transported along with
the tons of tanks, BCs, and drysuits.
Once all the items have been carefully calculated,
mapped, and discussed, the diver and the team has
created a dive plan that will function for every type of dive.

OXFORD
Continued from page 17
If she is the Oxford, the sinking took place in less
than three minutes, with only three members of the crew
surviving. The Captain was last seen rushing below
decks to save his wife and child. All shipwrecks represent the lost hopes and dreams of their builders and the
potential of their cargoes. This one could actually be the
gravesite of her crew and guests. I wonder what these
people would think of us as we explore their vessel. To
follow the Great Lakes divers' creed of leaving only
bubbles and taking only pictures seemed like the least
we can do.
Passing over a bilge pump and cargo hold opening,
a winch appears. Looking to the port and starboard,
rows of deadeyes and belaying pins confirm that we are
in the mainmast area and entering the waist of the ship.
A second cargo hold and evidence of a centerboard
appear. Another set of deadeyes gives away the position
of the foremast and our arrival at the bow.
The bow is broken up; it appears that the damage is
from the collision with the lake bottom. The forecastle
deck still supporting her windlass, slants towards a
debris field, showing evidence of catsheads, anchors, a
fiddlehead, and the jib boom all lying in the mud.
Turning around to follow the port rail, the foremast is
standing on her yardarm and very much intact.
The mast top fittings are present. The cross and
trestletrees are in place, with decking intact. It is this
feature which earns this wreck the nickname, Crows
Nest. The hemp braces and shrouds have long since
rotted away, however, it easy to imagine the mast back
in place and rigged for another trip.
The port rail leads back to the anchor line and the
present time. Upon ascent, one last look at the wreck is
possible before rising above the thermocline. The
warmer waters are welcome and the discipline of the
decompression stops allows some quiet time to ponder.
On Monday morning, I will return to a world of "just in
time" manufacturing, where a late shipment can create
great confusion and turmoil. It makes me wonder how
today's world would react to an entire semi load of raw
material missing.
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O

ne of the many striking features one
notices while diving after sunset is the presence
of so many different varieties, patterns, and
color schemes of brittle stars that emerge on the reef.
These nocturnal animals are members of the subclass
Ophiuroidea (Greek derivation meaning snake-like) in the Phylum
Echinodermata (spiny skin). They derive their name from the
motion of the arms, which appear snake-like as they move across
the ocean floor or reach out from shelters on the reef. Echinoderms are characterized by possession of an internal hydraulic
system (water vascular system) and a calcified internal skeleton
(endoskeleton). From a central water ring, a single large canal
radiates down each arm, giving rise to lateral branches
that lead to bulb-like extensions called tube feet. Unlike
starfish, who literally walk on their thousands of
tube feet, brittle stars crawl by moving their
entire arms, which are packed with muscles and
a vertebra-like skeleton. The water
vascular system and tube feet
of brittle stars are used for
capturing the small particles
upon which they feed.
Ophiuroid tube feet do not
have suckers, and
attachment of food to
a tube foot occurs via
adhesion
facilitated by
mucus. Tube
feet also
enable some
brittle stars to
burrow.
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The entire
water vascular
system is lined
with cilia that
beat and promote
fluid motion throughout
the organism. The
expanded tube feet of the
brittle star aid in gas exchange
as well as feeding and
locomotion. Some exchange
of metabolic waste occurs
by diffusion through the
podia after cilia-facilitated
transport through the
vascular system has occurred.
Scientists believe that the
podia also serve a role
in chemoreception.
Ophiuroids evolved about
450 million years ago in the
Ordovician period. They are generally
small (central disc 0.4-1.2 in.),
although their long, thin arms may be
a foot long or more. Most exhibit radial
pentamerous symmetry (symmetrical in
five planes emanating from a central point).
Because of radial symmetry, brittle stars
have no true head (the aggregation of sensors in a
central nerve bundle or brain). This lack of a centralized nerve bundle gives the animal the advantage of
monitoring its environment equally well in all directions. Due to the radial symmetry of Echinoderms,
the terms oral (on the side containing the mouth) and
aboral (on the side without the mouth) apply to the
top and bottom of brittle stars and all other echinoderms except sea cucumbers, which have returned to
quasi-bilateral symmetry with a posterior and anterior end. Interestingly, the free-living larva of
ophiuroids (called the ophiopluteus) exhibits bilateral
symmetry, only to become radially symmetrical when
mature (an indication that echinoderms evolved from
bilateral ancestors).
The common name “brittle star” is
appropriate because of the organism’s
ability to discard arms when provoked,
then regenerate them. The ability to
discard and re-grow an appendage
results directly from the
animal’s internal muscle
and skeletal
arrangement.

This defense mechanism increases survival of the overall organism with
the sacrifice of one or more appendages. Regenerated arms appear
smaller and take several months or years (up to 11 years in deep-sea
species) to re-grow to full size. The rate of regrowth of appendages as
well as growth of the whole organism depends on local environmental
conditions as well as on nutrition. Some brittle stars may live for 50 or
more years.
Several feeding tactics are employed by brittle stars, including deposit
feeding, suspension feeding, scavenging, and predation. Deposit feeding
occurs as the brittle star crawls or burrows into the sea floor. The
podia, made sticky by mucus, pick up food particles, which are then
formed into a ball by the tube feet and passed down the arm
towards the mouth in the central disk. Brittle stars that utilize this
technique usually possess long arms, which enable them to feed
over a larger area while keeping their discs hidden or deeply
buried. During suspension feeding, tube feet expand and
become sticky or filaments of mucus are produced between
adjacent spines on the arms. The brittle star then waves its arms
in the water column to capture plankton and other small
particles, which ultimately end up being packed in a bolus and
transported to the mouth by the podia. Suspension-feeding brittle
stars often have long arm spines and lots of mucus secreting cells on
their tube feet. Some use their sticky tube feet to clean detritus from
the surfaces of sponges in which they live. As opposed to these feeding
schemes, brittle stars that are predatory have shorter arms with short and
sometimes curved spines that are used to hold prey as the arm is
curled into a loop and the victim is brought to
the mouth. Once prey is moved to
the mouth, it is ingested and
passed into a highly

folded (increases surface area) stomach. The stomach comprises most of
the volume of the brittle star’s central disk and is the site of digestion
and subsequent absorption of nutrients. Because ophiuroids have no
anus, metabolic waste products are passed back out through the mouth.
Brittle stars exchange gases across the body
surface and through specialized body folds called
bursae on the oral side. These folds form internal
pockets lined with beating cilia, facilitating the
transport of water between internal tissues and
the external environment.
Reproduction in ophiuroids is mostly sexual,
but some can also reproduce asexually by cleaving
the central disc into two halves in a process called
fission. Regeneration produces the missing half to
make two identical animals. A few brittle stars also are
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hermaphroditic, possessing both male and female
reproductive organs. The benefit of being hermaphroditic is that any encounter made with another individual
of the same species can result in an exchange of
gametes. Usually, however, brittle stars have separate
sexes and possess 10 gonads, which release gametes
into the water through the bursae. Fertilization takes
place in the water, and the developing embryo, which
lives and feeds in the plankton until metamorphosis,
begins to form a pluteus larva with eight glassy arms.
Some species brood their embryos in the bursal cavity
until they grow to juveniles and leave.
Brittle stars are the most successful echinoderm
class. Over 2,000 species have been identified to date
(differentiated by characteristics such as mouthparts,
spine arrangement, and internal skeletal morphology).
However, many more species are sure to be discovered
with the continued advancement of technology and
refined ocean sampling techniques.
William M. Mercadante
As an avid diver since 1980, William has been
documenting marine life on film and video for the past
fifteen years. In addition, the Nature Conservancy,
Divers Alert Network, Performance Diver, and Photo
Techniques Magazine are some of the other publications and organizations that have featured William’s
images. Some highlights of past projects include:
documentation of spawning activities of Mutton
snappers, whale shark behavior, and scientific investigations conducted at Gladden Spit off Belize; filming
student interaction with professors during underwater
Caricomp investigations; and documentation of marine
laboratory investigations of students. In addition to
working as a freelance photographer / videographer,
William is working towards his Ph.D in Marine Science
at the University of South Carolina; is a consultant with
Hydro Geo Environmental; helps Rodale’s Scuba Lab
with scuba equipment testing; teaches various marine
science lab courses at USC; and runs his own business
www.LivingArtPhotography.com. To be placed on
Living Art Photography’s mailing list for underwater
prints and other services, please e-mail William at:
billmerc@mindspring.com.
Dr. Stephen E. Stancyk
A professor in the Department of Biological Sciences
and The Marine Science Program at the University of
South Carolina, Stephen developed his lifelong interest
in the biology and life histories of brittle stars as a
Master’s student at the University of Florida. He went
on to earn a Ph.D. there with a dissertation devoted to
a study of brittle star life histories. He has collected
and studied brittle stars in many parts of the world,
including the Caribbean, Ascension Island, New
Zealand, Australia, and Papua New Guinea.
Edited by:
Dr. Robert Feller
Dr. John Mark Dean
Cheryl Stacy
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By: Jeff Barris

I

n 1955, the Denmark shipbuilders of Burmeister and
Wain constructed a massive 583-foot steel-hulled
tanker known as the Stolt Dagali. Because of her
immense size, she was aptly named after a large mountain located in her Norse homeland. Her registered
homeport was Oslo, Norway. John P.Pederson and Son
managed her for the A.S. Ocean Company.
Early one Thanksgiving morning in 1964, with her
cargo holds full of vegetable oil, molasses, and solvent,
this huge 12,723-ton tanker made her way north from
Philadelphia towards the port of Newark, New Jersey.
Heavy seas, rain, and thick fog created havoc as she
wallowed her way up the coast of the Garden State.
In the meantime, the 629-foot Israeli luxury liner SS
Shalom with over 1000 passengers aboard, including her
crew, was southbound out of New York. Owned by the
Zim Lines, she was enroute to the warm Caribbean Sea.
Around two o’clock in the morning, Shalom’s radar
picked up a target on its screen, but because of interference, the signal was erratic and difficult to interpret.
Within minutes, Shalom’s radar officer managed to
confirm that the target, was in fact, another ship approximately two miles off their starboard bow.
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Both large vessels were closing fast and likely to
collide unless evasive action was immediately taken.
Acting upon instinct, Captain Freudenburg of the Shalom
frantically sounded his foghorns, reduced ship’s speed,
and wheeled the huge liner hard to starboard. Unfortunately, these maneuvers were executed all too late.
Like a surgeon’s scapel, Shalom’s bow sliced deeply
through the Stolt Dagali just aft of her bridge, causing a
complete separation to the stern section of the Norwegian tanker. Within moments after the collision, a 200foot section of the Stolt quickly filled with chilly 55degree seawater and disappeared beneath the waves
taking along the lives of 19 of her crew. Amazingly, her
forward section remained buoyant. This was due to her
watertight compartments.
As for the Shalom, despite a forty-foot gaping
wound to her bow, the watertight integrity of the liner’s
compartments kept her afloat, too. Compared to the
tanker, injuries aboard the liner were minimal.
Both mangled vessels proceeded to send out urgent
SOS radio messages for assistance. The U.S. Coast
guard in New York received the initial calls for help and
quickly dispatched several rescue boats, aircraft, and

helicopters to the scene. The Lakehurst Naval Airstation
in New Jersey further assisted by dispatching a helicopter. Poor ocean conditions and inclement weather
delayed the military personnel from making their usual
fast rescue.
Hours later, Captain Kristen Bendiksen of the Stolt
Dagali and part of his crew were pulled to safety from the
remaining forward section of their ship. The Shalom
slowly limped back to her port of embarkation under her
own power. Later on, the Stolt Dagali’s remaining section
was towed into the port of New York by two large
seagoing tugboats. She was then taken to a dry dock
belonging to Bethlehem Steel Company for rework.
In March of 1965, the tanker was ready to ply the
briny depths once again. After being salvaged,
refitted, and placed back into service with a newly
built stern section and a new engine, she was christened the Stolt Lady.

Finally, since the United States authorities lacked
jurisdiction, and both ships were of foreign registry, no
charges were brought against the involved parties. The
insurance companies representing each vessel reached a
monetary out-of-court settlement.
Presently, this magnificent wreck lies 18 nautical
miles southeast of the Manasquan, NJ inlet. At a depth
of 130fsw, she quietly rests on her starboard side
surrounded by a hard sandy bottom. Her mollusk and
anemone covered, rusted remains reach up from the
saline depths to within sixty-five feet of the surface,
making this site accessible to most divers. Visibility is
usually very good here, along with the presence of little
or no current. It is not uncommon to witness over 40
feet of clear water. This is quite impressive since most
visibility averages around 20 feet in the emerald green
waters off New Jersey.
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Divers with the proper training and
equipment will thoroughly enjoy
penetrating this largely intact
shipwreck. With numerous openings
throughout the hull, a diver can
easily enter unobstructed from
either the top or bottom of the
wreck. When exploring the many
leaning passageways and rooms it is
easy to become a bit disoriented
because of her right angle list.
Photographers will encounter
cooperative macro subjects and
an occasional passing pelagic
while searching about this site.
Ambient light normally bathes
most of the upper compartments
inside of the superstr ucture and
hull, resulting in spectacular
interior sights. Friendly marine
life will greet you in ever y direction as you slowly fin your way
through this fishy funhouse. Break
open a mussel and have a school
of scrappy bergalls eat right out
of your hands, but watch your
fingers! Maine type lobster can
also be found lurking in the
darker recesses of the wreck. You
can usually bag a few with a little
luck and speed. Spearfisherman
will also have an easy time obtaining their limit of fish for fresh
seafood dinner. Black Sea bass
and Tautog ar e the most common
species found here. Searching the
deeper depths will reveal flounder, cod, and ling. Additionally,
artifacts are still being found for
the patient relic hunter. Brass
portholes, china, and other
nautical items are just some of
the prizes divers bring to the
surface. With bottom time at this
site being limited, the use of
Nitrox will only add to your visit
here. A bottom mix of 28% is
most commonly used.
The next time you find yourself
visiting in the Garden State, head
out into the Atlantic and visit the
Stolt Dagali. You will not be
sor ry.
Charter Boats Include
R/V Wreckvalley
(www.Aquaexplorers.com) and
Seeker(www.Deepexplorers.com)
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Visit ADM’s web site to see the newest
selection of underwater videos available.
Wrecks of West Coast Florida Vol. I
Bayronto, Gunsmoke, & Docs Barge
Wrecks of West Coast Florida Vol. II
Fantastico, Mexican Pride, Container Barge
Crystal Beach Spring
Wayne's World Sink Cave System
Sulphur Spring
Diving Beneath the Florida Salt Marsh
Hidden Treasures of the Yucatan
Cave Diving in Paradise - Hawaii
Cenotes of the Yucatan
Humpbacks of the Silver Bank
Plus many others
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By: Mike and Georgann Wachter

G

one! The Famous Schooner C.B. Benson trum
peted the newspaper headlines in October of
1893. However, the fascinating story of one of
Lake Erie's premier shipwrecks began many years before
her tragic loss.
Her History:
This staunch bark was built in 1873 on the shores of
Port Clinton, Ohio, a small town at the western end of
Lake Erie. Her builder and part owner, John Duff, was
born in Scotland in 1829, and had sailed salt water
before coming to the fresh water of the inland seas and
settling in Port Clinton. While the Benson was only one
of many ships built by this veteran seaman, she was
special. Bark rigged and measuring 140 feet long and 26
feet 4 inches wide, she had stronger timbers and a
greater sheer than other Great Lakes vessels of her day.
Captain Duff had designed her for the iron ore and grain
trade but he also planned to make history with her. He
and his partners, E.H. Norton and A. Andrews of Toledo,
Ohio, had set out to prove the profitability of direct
trade between the Great Lakes and Europe.
These men interested the E.R.Williams Company of
Montreal in the venture and they chartered the C.B.
Benson for a voyage from Toledo to Cork, Ireland. On
May 14, 1874, the bark cleared Toledo with 23,600
bushels of corn. The voyage to Cork was expected to
take two months and realize a net profit of $4,000.00.
Despite running aground off Long Point, cancellation of
her insurance in Montreal, and fierce Atlantic storms that
had veteran sailors convinced she was lost, the Benson
sailed in to Cork on July 15 1874. The cable from Cork
announcing her arrival electrified produce exchanges
around the Great Lakes. Not only had the vessel completed the journey, but also, her cargo was secure and
she had turned a tidy profit. Other ships had made the
transatlantic voyage from the Great Lakes before her,
but she was the first to do so profitably!
John Duff had hoped for a return cargo to Lake Erie.
However, the fates would not have it. The C.B Benson
spent several years calling on ports in Canada, Argentina, England, Scotland, British Guyana, and New York
before she finally returned to the Great Lakes.
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The Loss:
The autumn of 1893 found the Benson once again
sailing the fickle waters of Lake Erie. John Duff was now
64 years old and had enlisted his son Curtis as first
mate. Curtis' wife, Caroline, would normally have sailed
with him, but she was pregnant and unable to go to sea.
On October 7, he wrote to her from Buffalo Harbor that
while the run from Toledo to Buffalo had been smooth, it
was now blowing a gale. He noted, "The wind was so
high last night that the water was over the top of the
dock where the tug lays." Unable to secure a cargo in
Buffalo, the Benson sailed to Erie, Pennsylvania where
John Duff posted a card to his wife. He told her they
could not get anything for Toledo so were loading coal
for Detroit, Michigan. He also mentioned that mate Fred
Amgo had missed the boat in Buffalo and came to Erie
by rail. Fred would have been better off if he had missed
the boat entirely.
In a second card written Friday, October 13, John
sent his wife a fateful message: "We are just about
loaded and the wind is southeast but I don't know if I
will go out - the weather does not look well." This
foreboding message from the experienced seaman was
his last. Captain Duff, his son Curtis, mate Fred Amgo,
the cook, and four crewmen sailed into one of the worst
storms ever to sweep over Lake Erie. During this three
day storm, the schooner Riverside was lost in mid lake
with all hands; the large twin-screw propeller Dean
Richmond sank off Erie, taking all 20 of her crew with
her; the 256-foot steamer Wokoken foundered near
Long Point with only three of her crew rescued. Many
other vessels were blown aground or damaged. In the
midst of this carnage on the lake, John Duff and the C.B.
Benson apparently altered course to run for the lea of
Long Point. Unfortunately, they were not successful.
Captain Duff's premonition proved to be all too true.
The bark that conquered the Atlantic had taken her
entire crew to the bottom of Lake Erie.
The Wreck Today:
Today, the C.B. Benson rests in 80 feet of water seven
miles south of Port Colborne, Ontario. She sits upright
with her bow pointed toward Buffalo. The base section

of her foremast and mizzenmast rise from the decks but
the upper sections are broken off and lay to the starboard side. Her mainmast is broken even with the fife
rail, which is still in place. The cabin is missing, in fact,
the companionway door was found in Lake Ontario. Her
bilge pump sits ready to be used and chain trails from
her windlass to the silt bottom beneath her bow.
Deadeyes, blocks, bits, and booms litter the wreck. The
capstan is in place and her wheel and steering mechanism sit at the stern. Two yawl davits reach off the stern
but no yawl boat is to be found.
In 1999, the Niagara Diver's Association began an
extensive archeological survey of the site. As part of this
effort, they maintain bow and stern mooring blocks that
make diving the wreck very easy. The closest charter
operation is Lake Erie Marine Services out of Port
Colborne, Ontario.
When you dive this historic vessel, look beyond the
shipwreck and her artifacts. Imagine her experienced
captain and dedicated crew battling the fiercest storm

they had ever encountered. John Duff was a widely
respected master with great knowledge of the ways of
Lake Erie. Though his intuition told him to stay in port,
he had confidence in his ability, his ship, and his crew.
Now they rest in a watery grave, victims of the whims of
a treacherous lake.
Georgann and Mike Wachter
are the authors of Erie
Wrecks East and Erie Wrecks
West. The two-volume set
provides the most comprehensive coverage of Lake
Erie shipwrecks ever compiled. Richly illustrated and
filled with incredible stories
of lost ships and breathtaking survival, the books
explore 193 Lake Erie
shipwrecks. Visit each wreck
through: survivors tales of the loss, the history of the
vessel and story of its loss, pictures of the ship before it
sank, description of the wreck today, underwater
photographs and drawings of the wreck, and the LORAN
and GPS coordinates.

Illustration: C. Bowen

www.ErieWrecks.com

Artist rendition of the Schooner C.B.
Benson, Lake Erie.
Located in 80 feet of water seven
miles south of Port Colborne, Ontario.
Sank October 13th, 1893
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By: Curt Bowen

T

en thousand years ago giant ice sheets covered
most of North America. At that time, Florida had
a climate more like North Carolina, unlike the
subtropical climate it has today. The vegetation consisted of large grassy plains and thick forests of oak and
hickory trees. A variety of animals including Wooly Elephants, Giant Ground Sloths, North American Camels,
Saber-Toothed Cats, and many other species, roamed
throughout Florida.
It is believed that water sources in the Warm Mineral
Springs area were few and far between due to the porous
limestone rock layers below the surface, which kept most of
the water movement underground. At that time, oceans
were 70 to 90 feet shallower due to the large amounts of
water trapped in the giant sheets of ice. This theory can be
proven by studying the flowstone formations found in Warm
Mineral Springs, which are believed to have opened to the
surface as early as thirty thousand years ago. Hundreds of
flowstones were formed around the sink's upper lip at 20
feet with a few formations located as deep as 70 feet.
Because flowstones can only form in a dry chamber over
thousands of years, these patterns indicate that the oceans
must have been considerably lower than they are today. The
western coast of Florida extended miles to the west and
south, doubling Florida's present size.
Videotographer Rusty Farst
completes a video survey of
the flow stone formations
located at 20 to 70 feet.

Artist rendition of the
contents and shape of Warm
Mineral Springs as it looks
today.

Today, Warm Mineral Springs is considered a health
spa, visited by thousands of elderly people seeking the
warm soothing mineral waters believed to be helpful in
healing many ailments. Fifty years ago, William Royal,
the first diver to ever venture below the surface, discovered extinct animal bones, stalactite formations, and
human remains. The archaeological world initially
dismissed his findings as a farce because, according to
fossil records, it was believed that man arrived in Florida
no earlier than seven thousand years ago. For the last
forty years, several archaeological projects have been
conducted in and around Warm Mineral Springs resulting
in many outstanding discoveries. The most astonishing
was the discovery of a ten thousand year old human
skull still containing brain matter.
The human remains discovered in Warm Mineral
Springs were carbon dated back to ten thousand years
ago. This finding changed the theory about the time of
Homosapien movement across North America to four
thousand years earlier than previously believed. These
early American Indians hunted, scavenged, and followed
along the banks of rivers, lakes, streams, and springs
across America. These Indians finally made it to the
Florida peninsula and eventually encountered the unique
site of Warm Mineral Springs.
Cartographer Curt Bowen
clips the survey reel into the
center line at the 40 foot
anchor point..

William Royal displays
human remains discovered
in Warm Mineral Springs
carbon dating back over
10,000 years.
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When the Indians arrived, Warm Mineral Springs was
a giant pit surrounded by a huge forest. This giant pit
dropped quickly from the surrounding forest vegetation.
Water trickled down the walls and into the pit below.
This is revealed today by the water channels sculpted
into the walls at depths from 40 to 55 feet. At 32 feet,
the walls undercut themselves making a natural shelter
from the outside elements. These early Paleo Indians
must have considered Warm Mineral Springs a sacred
place because they buried their dead along the walls at
35 feet. Human remains and primitive tools dating from
three to ten thousand years old have been excavated
from the sink and the surrounding lands over the last
forty years.
Geologically, Warm Mineral Springs is a solution
hole descending into one of the deepest Florida aquifers. The water flowing from this spring is anaerobic (low
in oxygen) and is believed to have been trapped underground for over thirty thousand years at depths exceeding 7000 feet. Under these great pressures, the water is
geothermally heated to 97º degrees Fahrenheit and
flows from several small caves located on the northern
wall at depths from 195 to 210 feet. As the water rises
towards the surface, it mixes with cooler water from
colder vents. When it reaches the surface, the temperature drops to 85º degrees Fahrenheit. Eight million
gallons of water a day flow down a natural run on the
surface and eventually into the Gulf of Mexico.

Diving Warm Mineral
Noticeably unique during the descent is the amount
of bacteria covering every inch of the sink. Dropping to
20 feet, we place our oxygen cylinders on the pre-made
PVC decompression rack, which is attached to the wall
from 10 down to 40 feet. Just off the deco rack is a down
line that takes us under the 70-foot lip where we attach
our nitrox 50 percent for decompression from the 70 to
30 foot stops. Descending, we follow the wall as it
undercuts sharply down into the darkness. At a depth of
175 feet, we hit a reverse thermocline and the water
temperature instantly goes from 84 to 97 degrees, with
the visibility increasing to over 80 feet. Reaching the
bottom at 205 feet, hot water can be seen flowing from
several small vents along the walls.
Turning to the right, we quickly come upon the main
cave system connected to the sink. Most of the water
flows from this system. The entrance to the cave is just
large enough to squeeze though with a set of doubles.
Extreme caution must be taken to not disturb the thick
silt on the floor. There the small cave makes a sharp turn
to the left. After 150 feet of back-to-belly passage, the
cave opens into a room where multiple smaller vents flow.
This room is 25 feet long, 10 feet tall, and 10 feet wide
with white chalky walls and a maximum depth of 223 feet.
For an extended article on Warm Mineral see ADM's
web site at www.AdvancedDiverMagazine.com

For your credit card number security please fill out the
desired card, cut out and mail in an envelope to:
Advanced Diver Magazine
P.O. Box 21222 Bradenton, FL 34204-1222
Call Toll Free 877•808•3483 Fax at: 941-753-6419
E-Mail: AdvDvrMag@aol.com
www.AdvancedDiverMagazine.com

Pg 66 •

• Issue 8

For your credit card number security please fill out the
desired card, cut out and mail in an envelope to:
Advanced Diver Magazine
P.O. Box 21222 Bradenton, FL 34204-1222
Call Toll Free 877•808•3483 Fax at: 941-753-6419
E-Mail: AdvDvrMag@aol.com
www.AdvancedDiverMagazine.com

