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PROVE JUST HOW MACHO YOU REALLY ARE .•. 

S ince divers first explored caves, there 
have been more than 335 cave-div
ing fatalities. Of these, fewer than 20 

involved certified cave or cavern divers. A 
good record; however, far from perfect. 

Why do certified cave and cavern 
divers perish in caves? As Sheck Exley re
ports, starting on page 11, there may be 
several factors involved - some of which 
fall outside traditional Accident Analysis. 
Nevertheless, one fact is unavoidable. 
More than three-quarters of all certified cape 
and cavern diver fatalities involve diving to 
depths in excess of 130 feet on air. 

You can rationalize why combining 
130-foot-plus depth and 80% nitrogen/ 
20% oxygen is "okay" for "certain people" 
or in "certain situations." Still, you cannot 
escape the fact that diving deep on air kills. 

Let's make one thing clear: The Cave 
Diving Section of the National Speleological 
Society has not in the past, does not at the pre
sent 110r is it ever likely in the future to recom
mend, support, endorse or coudone diving to 
depths in excess of 130 feet on compressed air. 
To do so would be unconscienceable. 

Does this mean that the NS5-CDS is 
"against" the exploration of deep caves? Of 
course not - provided that such dives take 
place using gas mixtures appropriate for 
the depth, and that the individuals in
volved have sufficient training and experi
ence to make such dives with the maxi
mum possible degree of safety. 

Among the primary rationalizations 
given to justify deep diving on air is that of 
convenience- that mixed-gas training 
and support are either unavailable or not 
worth the trouble. At one time, there may 
have been a degree of truth to this position. 
However, at the present time, things are 
changing rapidly. 

by Harry Averill, Editor 
and Joe Prosser, Training Chairman 

Today, virtually any diver can learn 
how to use one of the most promising of all 
mixed gasses- Nitrox. And, while the op
erational depth limit of Nitrox I - 130 feet 
-is the same as that of air, for those with a 
serious, legitimate interest in some day 
going deeper, Nitrox offers these benefits: 

• When used in conjunction with air
based dive tables or computers, Nitrox 
greatly reduces the potential for narco
sis and decompression sickness. 

• By learning how to use Nitrox safely 
and correctly, divers are introduced to 
many of the basic concepts and proce
dures used for other gas mixtures. 

• Learning the safe and proper use of 
Nitrox provides a good transitional 
step between learning the safe use of 
compressed air and that of more com
plex gas mixtures. 

Perhaps the most compelling reason for 
learning the use of Nitrox is that, once you 
experience just how much more clear
headed you can be when diving a low-ni
trogen mix at depths up to 130 feet, the 
thought of switching back to air for dives to 
even greater depths becomes unthinkable. 

Does this mean that the Section en
courages its members to rush out and ob
tain mixed gas training? Not necessarily. 
First, we need to recognize that the vast 
majority of cave divers have no legitimate 
need or reason to dive to depths in excess of 130 
feet . Second, we must also recognize that 
diving mixed gas does not eliminate risk 

With proper training and - more 
importantly - properly controlled mixing 
procedures, Nitrox has established a very 
good track record. Recently, however, a 
trained Nitrox diver in south Florida per-
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ished due to a contaminated, "do-it-your
self" Nitrox mix. Clearly, even Nitrox div
ing cannot be undertaken casually. 

Once one moves on to more com
plex gas mixtures, the risk factor increases 
dramatically. For example: 

• Breathing most combinations of heliox 
or tri-mix can prove fatal at shallow, de
compression-stop depths. 

• While several computer models are 
available to construct theoretical dive 
tables for a variety of heliox and tri-mix 
combinations, none of these tables have 
undergone the large-scale empirical 
testing that compressed-air and Nitrox 
tables have undergone. 

• When using more-complex gas mix
tures, the need to adhere to very rigid
ly-defined dive plans becomes even 
more essential. In compressed-air div
ing, variation from a pre-established 
plan is largely just an inconvenience; in 
mixed-gas diving, such a variation can 
easily prove fatal. 

In the near future, a small number of NS5-
CDS Instructors will begin offering train
ing in mixed-gas theory for those with a se
rious, legitimate need to exceed a depth of 
130 feet. Such classes will clearly not be for 
everyone -just as the vast majority _of 
recreational cave divers have no need or 
reason to ever exceed 130 feet of depth. 

However, if you do have such a 
need, understand that the Section will in no 
way support, mdorse or condone your efforts if 
you do so 011 air. In fact, don't be surprised if 
you find that we hold you in the same con
tempt as drunk drivers, smokers, dopers 
and other suicidal maniacs. Because that's 
what you'll be. • 
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': .:_ What's Really Important 
in Buddy Selection? 

When you first learned how to 
scuba dive, never dive alone was 
drilled into your head. The bud

dy system was the foundation of safety. 
However, in cave diving, solo diving is not 
that unusual. 

I have heard a lot of rationalizations 
for diving alone, which I won't discuss 
here. The fact is, buddies can be a lot of fun 
and they carry the most important piece of 
redundant equipment that you can't- the 
brain. If you make a judgement error while 
diving alone, there is no one there to alert 
you to it. 

Buddies can be useful both topside 
and in the water. But how do you find a 
competent buddy (the bar is usually not 
the place of choice) and how do you check 
them out before getting wet? Here are 
some attributes to look for to help you 
choose the best buddy out there: 

• Your buddy should have plenty of 
money. This way you can borrow it in 
case you find that piece of equipment 
you have to have. Since buddies are a 
sharing system, you'll have someone 
with whom you can share expenses. 

• Your buddy should own all the expen
sive toys you can't afford but neverthe
less want to use, such as scooters, dive 
computers, more-powerful lights and 
underwater cameras. 

• Your buddy should have a boat so you 
can dive remote, inaccessible places. 

• Your buddy should be larger than you 
are. If you send him in first, chances are 
you will avoid getting stuck anywhere. 

• Some think they need a buddy whose 
skill level is equal to or greater than 

by Wendy Short, Safety Program Coordinator, South 

their own. However, by diving with 
someone of lesser skill, you can always 
make him run the reel, under the pre
tense of "needing to gain experience." 

• If your buddy has better air consump
tion than you have, you can rely on his 
supply if you mismanage yours. If you 
consistently breathe less than your 
buddy, blame him for turning the dive. 

• Find a buddy who is better looking 
than you are. You'll have more fun (es
pecially during surface intervals and 
long decompressions). 

• Avoid color coordinated buddies. They 
look too much like open-water divers. 
(I m:uer dive with anyone who wears pink.) 

• Loyalty is of top priority. Your buddy 
should be willing to risk his neck to 
save yours if an emergency arises. 

• Your buddy should be mellower and 
easier going than you are. Then you can 
always get your way on where to dive, 
how far to go, etc. 

• Avoid buddies who discuss which 
pieces of your dive gear they want in 
case you have an accident. 

• Your buddies should be stronger than 
you are so they don't mind carryir.g 
your gear. Why strain yourself? 

If you fit these criteria, call me when you 
need a buddy. I never wear pink. • 

Rescue/Recovery Team Area Coordinators 
Rescue/Recovery Team members should immediately report any change of 

address or telephone to their Rescue/Recovery Team Area Coordinator. 

United States Florida - North Florida - South 
For areas outside (Area One) (Area Four) 
those listed Lenny Kolczynski Caribbean Steve Ormeroid 8338 Knotts Landing Dr. East Joe Prosser 629 West 4th St. Jacksonville, FL 32244 7400 N.W. 55th St. Marysville, OH 43040 (904) 771-1522 Miami, FL 33166 (513) 642-7775 (day) 

Florida - Northwest (305) 592-3146 (day) (513) 644-2559 
(Area Two) (305) 966-0619 (eve) 

Alabama 
Joe Dabbs 

G. E. O'Brien Georgia 
1815 Inspiration Lane 5429 Hamilton Bridge Rd. John Crea 

Huntsville, AL 35801 
Milton, FL 32571 P.O. Box 1906 

(205) 534-8668 (day) (904) 994-6082 (day) Bainbridge, GA 31717 

(205) 544-0623 (eve) 
(904) 994-4540 (eve) (912) 246-9349 (day) 

Florida - Central 
(912) 246-3500 (eve) 

Arkansas 
(Area Three) Texas 

Missouri 
Joe S. Harrell Jim Bowden 

Cliff Rooker 
8162 Darts St. P.O. Box 49461 

Rt. 1 Box CC 
Brooksville, FL 34613 Austin, TX 78765 

Henderson, AR 72544 
(904) 596-4395 (day) (512) 928-4747 

(501) 488-5144 
(813) 847-8102 (eve) 

To initiate a request for the NSS.CDS Rescue/Recovery Team, call the Jacksonville (Duval) Country Sheriff's 
office at (904) 633-4159. and ask for the National Crime Information Center (NCIC) operator. 
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Section Welcomes Five 
New Cavern Instructors 

Following its September 8-9, 1990, Institute 
at Ginnie Springs Resort, the NS5-CDS has 
five brand-new Cavern Diver Instructors. 
The new instructors are: 

• Brent and Christine Booth of South Ca
rolina Scuba Center in Myrtle Beach, 
South Carolina. 

• Jim ("Gap Reel") Gabriel of Karst Envi
ronmental Services in High Springs, 
Florida. 

• Gene Page of Ginnie Springs Resort. 

• Carl Sutton of Water World in Gaines-
ville, Florida. 

This year's Institute was marked by the in
troduction of many new materials and pro
cedures, among them: 

• A comprehensive Cavern Diver In
structor written exam. 

• Guidelines for organizing, conducting 
and supervising Cavern Diver course 
training dives. 

• An evaluation procedure in which can-

didates assume the role of instructor 
while Institute staff members act as stu
dents conducting practice cavern dives. 

The Institute was coordinated by Harry 
Averill, supervised by Training Chairman 
Joe Prosser and staffed by instructors Steve 
Berman and Kelly Brady. As a by-product 
of the Institute, Harry, Steve and Kelly are 
now authorized to act as Cavern Diver 
Instructor Sponsors. This significantly in
creases the number of Cavern Diver In
structor Sponsors who actively teach Cav
ern Diver courses on a regular basis and, 
thus, the opportunities for interested Open 
Water Instructors to participate in an in
ternship program. 

The next NSS-CDS Cavern Diver 
Instructor Institute is scheduled for March 
16-17, 1991. Those interested in participat
ing as candidates or staff (which, by the 
way, provides an excellent means to learn 
the art of sponsorship) are invited to con
tact the Institute Coordinator, Harry 
Averill, by calling (904) 454-4585. • 

In Memoriam: Brent Potts 
The cave-diving community was saddened, in 
August, to learn of the passing of one of its 
best-known and well-liked members, Brent 
Potts. Many readers will remember Brent as 
the soft-spoken Assistant Manager of Ginnie 
Springs Resort during the much of the latter 
1980s. Brent later moved to Tallahassee, where 
he studied for and, earlier this year, received a 
Masters Degree in Leisure Services from 
Florida State University. 

Armed with his degree, Brent went to 
work as an Assistant Planner with the Florida 
Park Service of the Department of Natural 
Resources. Among the things Brent looked 
forward to most upon receiving his Masters 
was the opportunity to get back into cave div
ing "big time." 

Early in August, Brent and Chris 
Brown began a descent into Eagle's Nest. 
Although Brent was a highly-experienced 
cave diver, this was reported to be his deepest 
dive to date - one in which he and Chris 
were to approach depths of 200 feet, on air. 

The exact cause of what happened 

there has yet to be determined. According to 
Chris, eight minutes into the dive, Brent sud
denly convulsed and lost consciousness. Chris 
reacted immediately and, by all accounts, he
roically - but to no avail. By the time Chris 
reached the surface, Brent was beyond help. 

The following weekend, a large group 
of Brent's friends from inside and outside the 
cave-diving community gathered under the 
shade of the tall hardwoods that line the 
banks of the Wakulla basin to honor the mem
ory of their lost comrade. Wes Skiles helped 
those assembled remember the things about 
Brent that endeared him most to us: the practi
cal jokes; the work on the Wakulla Project; and 
the large supply of Ginnie Springs water he 
kept on hand to share with friends. The cere
mony ended the way Brent would have want
ed, with each of those gathered being invited 
to come and share one final, cold glass of 
Ginnie water in Brent's memory. 

Brent is gone, but - given the large 
number of people whose lives he touched -it 
is not likely he will ever be forgotten. • 
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Volunteers Needed 
Cave divers are needed to help complete a 
research project being conducted by the 
Florida Sinkhole Research Institute. The 
work involves releasing dye and measur
ing tunnel cross-sectional area and flow. 
Underwater photographers are also need
ed to photograph cross sections at flow
measurement sites. 

Interested divers may send their 
name, contact information and a resume of 
qualifications to Roger Werner at the ad
dress below. Resumes should include de
scriptions of the applicant's experience and 
qualifications as a cave diver, and list of 
equipment he or she can supply, including 
cameras, oxygen and scooters. 

The project is still searching for a 
final site to study. The idea site should 
have a spring run, an upstream sink and a 
single-conduit run from the spring toward, 
to or beyond the upstream sink for a total 
single-conduit distance of 1,000-3,000 feet. 
The site should have been previously 
mapped and not be too deep. If you know 
of a site that meets any or all of these crite
ria, please let the project organizers know 
by contacting Roger. 

Roger's address and phone number 
is: 2101 Tangerine Street, Orlando, Florida 
32803, (407) 894-4606 .• 

1990 NSS Convention 
Recognizes CDS, Members 

This year's NSS Convention in Yreka, 
California, resulted in recognition for sev
eral NS5-CDS members. 

• Among the most distinguished of these 
accomplishments was the naming of 
Mary Ellen Eckhoff as an NSS Fellow. 
Recipients of the Fellows Award are 
members who, over the years, have ex
emplified by their actions their dedica
tion to the goals of the Society or the 
Society itself. 

• The Wakulla Springs Project received a 
Certificate of Merit for the exploration 
and mapping of Wakulla and publica
tion of the book, The Wakulla Springs 
Project. 

• In the Graphic Arts Salon, non-photo
graphic division, Underwater Speleology 
received a Merit Award (credit due to 
H.V. Grey, of course). • 



Diving in Lechuguilla 
Cave, New Mexico 

M
ost of those who are also "dry" 
cavers have by now heard of Le
chuguilla Cave, located in Carls

bad Caverns National Park. It has been 
touted as the most significant cave discov
ery of the decade. It is notable for its vast 
chambers and corridors as well as unusual 
displays of gypsum and other formations. 
Opened just four years ago by Colorado 
cavers digging at the base of a shaft, the 
cave has grown to almost 50 miles in 
length, and- at 1,560 feet deep- is pre
sently the deepest cave in the United 
States. Scattered throughout the cave are 
various lakes, only a few of which have (or 
had) any diving potential. I was fortunate 
enough to be the first cave diver to conduct 
any exploration in these lakes, perhaps the 
deepest (below ground) cave dives con
ducted in this country. 

Lake of the Blue Giants 
In January, 1988, I was on a team surveying 
through virgin cave in the Nirvana section 
of Lechuguilla. Entering a large room with 
a huge white "bathtub ring" running 
around its walls, we climbed down to a 
lake which proved to be one of the most 
unusual things I've seen in my 17 years of 
caving. The lake was perhaps 50 feet long 
and 25 feet wide and ringed with red shelf
stone. Shining our lights into its emerald
blue waters, we were startled to see an 
array of huge submerged stalagmites pok
ing up from its depths! We bounced vari
ous names around, but one of my sugges
tions stuck: Lake of the Blue Giants. The lake 
clearly cut back a ways beneath the far 
wall but we couldn't tell how far. Having 
been trained as a cave diver, I was in
trigued with the possibility of underwater 

by Dave Bunnell 

passage - after all, here was a portion of 
cave that had been dry, then somehow be
come submerged. Who knew how far it 
might extend? 

Over a year later, I returned to the 
area with a dive mask and a Wheat lamp, 
figuring a brief reconnaissance should pre
cede lugging dive gear to the area (which 
is 980 feet below the entrance and a mile or 
so in). I could clearly see a passage heading 
off some 15 feet down; now I knew it was 
worth it to go ahead and secure permission 
from Ron Kerbo, the cave specialist at 
Carlsbad Caverns National Park, to make a 
dive. 

The dive took place on Dec. 23, 
1989, at the beginning of a regular 
Lechuguilla expedition. Assisting me with 
gear transport were Djuna Bewley, Peter 
Basted, Alan Hinman, and Patrick Min-

nick. My air supply was a front-mounted 
40-cubic-foot steel tank with a slingshot 
valve. I made a round cage to protect the 
valve and also duct-taped the valve han
dles for transport. I also had along a horse
collar BC, a backpack, two regulators, fins, 
mask, a shorty wetsuit, a reel with 400 feet 
of line, a wrist compass and three dive 
lights. My primary was a 55-watt Dive 
Rite. My backups were the Pelican Super
Swat (which incidentally, flooded on this, 
its first dive) and a Tekna mask-mount 
light which I'd adapted to helmet mount. 
The lights and regulators were carried in 
small Haliburton and Pelican boxes. 

The trip to Lake of the Blue Giants 
is fairly strenuous. There is considerable 
rope work on the way: an SO-foot entrance 
drop; 150-foot-high Boulder Falls; then the 
horrendous Apricot Pit series - five drops 

Lake of the Blue Giants 
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totalling some 400 feet. What makes the 
latter nasty is that it consists of a series of 
slanting fissures, some of which tend to 
pull you in to narrow spots. Some of these 
proved to be a real bear when I hauled the 
tank back out. Aside from this there is 
plenty of slogging down borehole, up and 
down breakdown mountains, etc. The sav
ing grace is that there's not a lot of crawl
ing required. 

Everything went smoothly and 
about seven hours later I was gearing up at 
the lake. All the gear checked out OK and I 
tied my line off to a solid-feeling shelfstone 
arch. Plunging in, I was immediately 
struck by the otherworldly beauty of this 
environment. Everything was covered 
with white mammillary crusts - no wor
ries about silt here. The "Giants" were now 
quite visible, a main group of about six 
large ones (l measured the largest at 12 feet 
tall, extending from a base at 32 feet and 
rising to within 20 feet of the surface) and 
several groups of smaller ones. Most of 
them were smooth and cylindrical but one 
unusual one had broad misshapen shelves 
growing out from it. In fact, these corre
sponded to one of several distinct layers of 
shelfstone development visible in the 
walls. One stalagmite had broken and been 
re-cemented to the floor. After taking in the 
view, which reminded me of the sub
merged caves in the Yucatan, I headed for 
an opening in the wall some 20 feet wide 
and six feet tall. This led into a passage 
sloping down at a 45-degree angle. I 
gained depth rapidly. At 70 feet, I had trou
ble clearing my ears, and by the time I was 
able to do so I was coming up on thirds. At 
this point, however, I could see the floor 
leveling out some 20 feet below me and a 
clear back wall to the passage another 60 
feet or so ahead. I had strung out over 300 
feet of dive line but the actual length of the 
passage couldn't be determined from this 
without an inclinometer. As I turned 
around to head up I rounded the comer a 
bit and saw the lights of my comrades 
some 60 feet above - comforting on your 
first solo cave dive. Upon surfacing, I real
ized I was shivering violently. A shorty 
wetsuit isn't sufficient in a 68°F lake. 

Conclusion: No further prospects 
for exploration appear likely at Blue 
Giants. It appears to be the deepest known 

lake in the cave (or in any Guadalupe cave) 
at 85-90 feet deep. 

After emerging, I took my mask, 
fins, and Dive-Rite light over to recon the 
dive potential of nearby Stud Lake, anoth
er large body of water about ten minutes 
away from Blue Giants. The known lake at 
that time was 150 feet long and 20 feet 
wide, following along a prominent joint -
good potential for more passage. At the 
lake's end, I found the back wall of the pas
sage went down about ten feet then van
ished - leaving water-filled passage as far 

Pool Fingers in Stud Lake 

as my light could see. I vowed to make a 
return trip with a fresh tank. 

Return to Stud Lake 
The dive at this lake (located at approxi
mately the same depth as Blue Giants -
980 feet down) was conducted on March 
30, 1990, in conjunction with the National 
Geographic photography efforts in Blue 
Giants. I was asked by their photographer, 
Nick Nichols, to re-create my dive in that 
lake, which I agreed to do if they would 
support an exploration dive in Stud Lake. I 
dove with the same equipment as indicat
ed for the Blue Giants dive but also carried 
a small pony tank with a third regulator as 
an additional back-up. 

I began the dive at the back wall. 
The first thing that greeted me was a pro
fuse display of what Donald Davis calls 
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"subaqueous pool fingers". They are 
unique to this cave, and, while similar ones 
had been seen elsewhere in the cave, this is 
the only location where they are still sub
merged. These were curving speleothems 
up to a foot long and up to one-half inch in 
diameter. They covered the walls from 
about ten feet down to the bottom of the 
lake at, at a depth of 45 feet. They grew di
rectly from the orange mammillary crusts 
which line the walls and floor of the lake. 
Interestingly, this was the only area of the 
lake where they occurred. 

I dropped 15 feet and continued 
into roofed-over passage. After about 100 
feet, I saw an air space above and surfaced 
into an elliptical-shaped room some 80 feet 
long, 30 feet wide and 20 feet high. The 
prominent joint seen in the passage prior 
to this point was no longer evident. There 
were no leads extending from this room 
and no aragonite on the walls (as is evident 
above the main portion of the lake open to 
the air). I crossed this room and sub
merged again, and continued into a broad 
submerged chamber. This measured 
around 100 feet by 120 feet and contained 
numerous broad-based, rounded stalag
mites (most likely former raft cones). I 
searched the perimeter of the room and 
couldn't find any passages which contin
ued. I turned back, not having yet used a 
third of my air supply. 

Conclusion: No further prospects 
for exploration appear likely here. The 
total length of the lake is 400-450 feet at 
depths of up to 50 feet. This is without 
doubt the largest (by volume) body of 
water in the cave or in any Guadalupe 
cave. The discovery of the pool fingers is of 
particular geological interest. • 

Facing Page 
Carlsbad and Lechuguilla represent but one end of 
a massive New-Mexican cave system that is report
ed to have been dye-traced for hundreds of miles. 
The facing page depicts a resurgence at the other 
end of the system, the Blue Hole in Santa Rosa, 
New Mexico - several hour's drive north of 
Carlsbad. This site is a popular open-water training 
srte. The divers who train there, however, are bliss
fully unaware of the massive cave system that be
gins beneath the breakdown pile. Adjacent lakes 
are reported to have hourglass-shaped bottoms 
with depths approaching 1,300 feet. (Who says 
that great potential cave dives are limited to 
Florida?) 



The Blue Hole 
Santa Rosa, New Mexico 

I The Blue Hole's Vital Statist~ 
I 

Diameter An average of 80 feet across at the surface, expanding to I 
as much as 130 feet across at the bottom 

Depth In excess of 80 feet, depending on water level 
Temperature 64°F, year-round 

N 

0 

Aow 6,000 gallons per minute 
Visibility Over 80 feet when undisturbed; water recycles in six hours 
Altitude 4,300 feet above sea level (making the bottom the ecuiva

lent of nearly 100 feet of depth in the ocean) 
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Rules for Divers 
In accordance with city ordinance 207: 

• All divers must obtain a permit from the city prior to diving. Permits 
are available from the dispatcher at the police station, adjacent to 
city hall, at a cost of $10/year. Proof of certification must be shown 
and divers are required to sign a release. 

• Dive parties must be comprised of at least three individuals - a 
minimum of two divers plus one observer on the surface. 

• Night diving is allowed; however, divers should seek the permission 
of the park officer prior to entering after dark. 

• Divers are to use complete, well-maintained equipment, including 
BCs with power inflators, alternate air sources and instrumentation 
for monitoring depth and time. Do not enter the water with less than 
2,000 p.s.i. 

Hazards and Precautions 
When diving the Blue Hole, pay particularly close attention to: 

• Buoyancy Control - The Blue Hole's clarity can be misleading; 
you can be sinking rapidly and not realize it. Also, good buoyancy 1 

control helps preserve visibility for others. 

100 110 120 130 

• Depth- Again, the Blue Hole's excellent visibility can fool you into 
thinking you are shallower than you actually are; monitor depth 
gauges frequently. 

• Overhead Obstructions- The Blue Hole's walls are severly under
cut. Look up while ascending to avoid unexpected impacts. 

• Loose Rock - Many of the rocks along the Blue Hole's walls are 
loose and easily disturbed. A dislodged rock can hit divers below 
with devastating force. Do not touch, wiggle or pull on rocks along 
the Blue Hole's walls. Give walls a wide berth whenever possible. 

• Altitude - At 4,300 feet above sea level, the Blue Hole is a high
altitude dive. Altitude-<living procedures must be followed. 

/ 
PARKING 

I 
I 

I 

Volume 17 • No.4 • U NDERWATER SPELEOLOGY 7 



T 
he NSS Cave Diving Section was 
formed in part to decrease the risk 
of divers who dive in caverns and 

caves. An early major focus of the group 
was to analyze the fatal and near fatal acci
dents involving dives in caves. This infor
mation was eventually reduced to the five 
rules for safe cave diving upon which cave 
diving training is currently based. 

The next problem faced by the 
Section was that of informing the general 
diving public of these rules. One of the 
early efforts was the installation of warn
ing signs at popular diving sites. These 
warning signs have gone through several 
generations of textual evolution, in an at-

How Well Do 
Warning Signs 
Really Work? 

tempt to deter unqualified divers from ac
cessing dangerous sites. Some of these 
signs have taken a "scare tactic" approach, 
while others tend towards a more informa
tive approach. One recent design has even 
relied on a primarily graphic or visual 
message to achieve its goal. 

It is widely recognized that warning 
signs have different impacts on different 
people. Some divers heed the warnings, 
others continue their dive regardless of the 
number and types of warnings they re
ceive. The three brothers who drowned in 
Devils Eye/Ear in 1986 are an example of 
the latter personality type. In the 15 years 
since the warning sign project was irnple-
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by Jeff Bozanic 

mented there has never been a purposeful 
study of the effectiveness of the project
until this past season, when such a study 
was conducted at Morrison Spring .. 

How the Survey 
Was Conducted 
Twenty divers were interviewed after 
dives at Morrison to address questions per
taining to the effectiveness of the warning 
signs. Morrison has a large sign on the sur
face, as well as a "Grim Reaper" sign just 
before the restriction leading to the lower 
chamber. There is a permanent line in
stalled in the lower chamber, which has a 
slate tied to the end nearest the entrance. 



The site is commonly used for training 
openwater divers and by visiting divers 
looking to experience Florida's clear spring 
waters. 

Questions fell into four general cate
gories: 

• Diving background including original 
certification date, highest certification 
level, issuing agency, location and envi
ronment of training, and total number 
of scuba dives made. 

• Prior spring diving experience includ
ing the number of dives made at 
Morrison, other springs locations 
utilized, Morrison Spring attributes, 
and general level of enjoyment of the 
Morrison dive was ascertained. Then 
the respondents were asked to rate the 
experience level needed by a diver who 
wished to dive the springs. 

• General information about their day's 
spring dives included maximum depth, 
maximum penetration, and access to 
the upper and lower sections of 
Morrison. In cases where the answers 
provided conflicting indications of 
what the dive limits were, further ques
tions were asked to clarify the same. 

In several cases task loading or 
general unawareness of the surround
ing environment limited the respon
siveness of the divers. Some divers had 
no realization of their maximum depth, 
that they were out of sight of light, that 
they had passed a slate tied to the per
manent line or that they were in an area 
with an obstructed ascent to the surface 
while in the upper chamber. In a few 
cases some of this information was pro
vided by direct observation of the 
divers by the interviewer. 

• Cave diving knowledge assessment re
volved primarily around the warning 
signs. Respondents were asked if they 
had seen and read the signs, if the 
warnings on the signs applied to them, 
and for a differentiation between caves 
and caverns. 

In addition to the above categories, general 
observations included basic demographics 
like sex, age, and buddy teams were noted, 

as well as a listing of the general diving 
equipment in use by the divers. 

What the Survey Revealed 
In spite of the relatively small sample size, 
a number of disturbing observations and 
responses were collected. These indicate 
that the warning sign project is not as effec
tive as the cave diving community as
sumes it is. 

All of the respondents read the sur
face sign. All of them saw or read the sign 
placed outside the restriction to the lower 
chamber. A few read the slate attached to 
the permanent line in the lower chamber. 
In spite of this, 70% of those questioned en
tered the cave environment. None of those 
interviewed had the training or equipment 

Warning Signs 
May Not Work 
Anywhere Near 
as Well as We'd 
Like to Believe ... 

to do so safelv. 
Perhaps the most significant piece 

of information is that of the twenty divers 
interviewed, only four (20%) felt that the 
signs applied to them. Of the remaining 
divers, the most common reason that the 
signs were felt to be not applicable to them 
was that at least one member of the buddy 
team had been in Morrison before, general
ly before the signs had been installed. 
Because of that they believed that they 
were "exempt" from the warnings, or that 
the site was not as dangerous as the signs 
made it sound. This opinion was held even 

by those who knew that one or more div
i~g fatalities had occurred here in the past. 

When asked about the differences 
between caverns and caves, about half stat
ed that if there was light present, it was a 
cavern. No one, including a NACD- certi
fied cavern diver, could provide a precise 
definition. (The NSS-CDS and NACD defi
nition includes: natural light visible from 
the entrance; maximum 130 linear feet 
from the surface; no restrictions; maximum 
depth 70 feet; inimum 40 feet visibility; and 
no decompression diving.) Of the dives in
terviewed, 14 rated the site's cavern/ cave 
areas as being suitable for beginner or in
termediate open water divers. In the au
thor's opinion, this is a blatant misjudg
ment on the parts of those divers, especial
ly for the lower chamber, as it is possible 
and common to dive beyond all six param
eters of the cavern definition in that cham
ber. 

Another distressing finding was 
that the lack of concern and knowledge of 
cave diving dangers was not confined to 
entry level divers. One instructor and two 
divemasters were among the divers who 
disregarded the warning signs, one of 
them taking a relatively inexperienced 
diver with him. Laudably, one buddy pair 
did use a line, the basic piece of cave div
ing safety equipment. However, the line 
used was inappropriate for the site, being a 
floating 1 I 4-inch polypropylene rope, car
ried in a loose roll around a piece of wood. 
Proper education in the use of safety reels 
and lines would benefit this team of divers. 

Several of the respondents stated 
that because they could see other divers 
enter the enclosed areas, wearing the same 
type of open water diving equipment they 
were using, that the signs were an over-re
action to the potential for hazard. This 
Monkev See/Monkelf Do attitude is an ex
tremely difficult pr~blem to correct. It is es
pecially difficult to correct when the per
son entering the cave is the diver's instruc
tor. A do as I say, not as I do teaching presen
tation is ineffective and almost always 
leads to abuse of safety rules by the one
time students after the class is completed. 
This teaching by negative example is prob-
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ably common at Florida spring sites. 
More perturbing was the interview 

with the certified cavern diver who was 
diving solo. He was diving with double 
cylinders and a dual valve manifold, prop
er cave diving lights, and other appropri
ate cave diving equipment. His intent was 
to check out his new equipment in a safe 
place. He was making this and other 
"training" dives in lieu of taking a cave 
diving course because he could not afford 
the expense involved. Based on his state
ments, his eventual intention was to partic
ipate in more advanced cave dives as he 
gained self-taught experience. 

Beyond the study itself one incident 
occurred which impressed upon the author 
the true need for additional educational ef
forts. While the interviews were taking 
place, three divers were observed prepar
ing to make a dive in the spring. The time 
was late twilight, just before the onset of 
full darkness. Watching from the surface, it 
was apparent from the exhaust bubbles 
that they had entered one of the two cham
bers. As these conditions paralleled those 
present when two divers drowned here in 
1986, the author decided to suit up and 
enter the water to observe the divers' pro
gress. 

The team of team of three divers 
were found inside the lower chamber. 
They were exploring the deeper parts of 
the chamber under the far end of the per
manent line. Their activities were followed 
without the author using any lights at all. 
The divers eventually decided to exit, but 
the last vestiges of n~turallight had by this 
time faded into darkness. The team was 
unable to find the exit from the chamber, in 
spite of the permanent line which has been 
installed. After watching the evident con
fusion, the author switched on a primary 
light, and indicated the way to the surface. 
In conversation after the dive, the three 
divers readily admitted their confusion 
and appreciation for the assistance. A re
peat of 1986 fatalities were fortunately 
averted, but could easily could have oc
curred. 

Conclusions 
The results of this limited survey suggest 
several courses of action: 

• The cave diving community should 
consider additional methods of inform
ing the open water diving community 
about the hazards or cave diving with
out proper training. While exposure to 
the warning signs is high, behavior 
modification is low based only on that 
educational exposure. 

• The warning sign projects should be 
continued, but their extremely limited 
effectiveness should be recognized. 
However, in spite of the limited results, 
an effectiveness rate of twenty percent 
is better than a rate of zero percent, 
which would be expected if there were 
no signs installed. 

• Stronger warnings in the courses 
taught by the open water training agen
cies are needed, especially for courses 
which are taught in the southeastern 
United States. Possibilities which have 
been suggested before have suggested 
including questions on the standard in
structor and entry level exams covering 
the need for additional training prior to 
diving in caverns/ caves. 

• The cave diving instructors need to 
strengthen their message to cavern and 

introductory cave diving students re
garding continued training. When a 
diver budgets significant expenditures 
for equipment, but nothing for training, 
an important message has not been de
livered. The same attitude can be seen 
in introductory cave divers who are 
jumping gaps, utilizing scooters, and 
diving beyond safe depth limits. 

Altering community and instructor stan
dards to reduce the likelihood of these 
abuses might be considered. Possible sug
gestions could include term limited certifi
cation cards, revocation of certifications for 
exceeding training I certification con
straints, or publication of names of divers 
in conjunction with an explanation of the 
safety rules they violated in periodicals 
like NACO News or Underwater Speleology. 

The cave diving community has 
been intensely involved in reducing the 
risk of the sport for many years. An honest 
evaluation of the shortcomings of current 
programs is a necessary first step to im
proving these same programs. Comments, 
questions, or requests for the raw data may 
be directed to the author. 

This paper was read in manuscript by Dr. R. 
Rutledge; I am grateftd for his valuable com
ments. This paper is Number 27 of the Island 
Caves Research Center, Inc. Safety and 
Education Series. • 

Moving? 
For fastest change-of-address service, send your 
name, NSS number and old/new addresses to: 

NSS-CDS 
P.O. Box 950 
Branford, FL 32008-0950 

(Don't call the Underwater Speleo/ogy office
we don't maintain the mailing list. In fact, calling 
us will most likely slow things down!) 
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Accident Analysis Revisited 

Whether we dive mostly to accom
plish some task or simply for 
pure pleasure, we should never 

forget that the most important factor in 
planning and implementing a cave dive is 
survival. It is, of course, impossible to plan 
and execute a dive with 100 percent safety, 
just as you cannot guarantee your survival 
for the next five minutes while you read 
this boring article in your easy chair. (The 
roof may collapse on you, you may suffer a 
stroke from unknown congenital defect, a 
terrorist may select your home as a target, 
etc.) Nevertheless, it is always wise to at
tempt to minimize the risk. If diving more 
safely is simply a matter of working a little 
harder, buying another item of equipment, 
finding a better partner, or simply waiting 
to dive another day because one isn't feel
ing one's best, why not do it? After all, 
what is life worth? This paper cannot an
swer that last question, but it may high
light some hazards of cave diving that de
serve consideration in a dive plan. 

Early history of 
Accident Analysis 
The first scuba rigs came to this country 
from France in 1949 (Barada and Bridges, 
1960). It wasn't until1951, however, that an 
unnamed NSS diver made the first U.S. 
scuba cave dive, in Jug Hole, florida (The 
Florida Speleologist, 1958). This was proba
bly because those first aqualungs went to 
California, where there are very few un
derwater caves. 

Little attention was paid to the spe
cial hazards of cave diving in the 1950's. 
There were very few divers entering the 
springs and sinks of florida, and most of 
their dives would have been classified as 
cavern dives (under today's standards), 
where an emergency ascent can be made 
directly to the surface without significant 
horizontal egress. The longest penetration 
during this period was probably slightly 

by Sheck Exley 

more than 500 feet, made at Wakulla 
Spring by Wally Jenkins, Gary Salsman, et. 
al., in the latter half of the decade. (This 
distance was originally reported to be 1100 
feet, but shown to be much shorter by the 
modern surveying methods employed 
during the Wakulla Project of 1987.) 
Because there were few cave dives made, 
there were few accidents. The first 
American cave diving fatality didn't occur 
until1955, at Radium Springs, Georgia 
("Fort Valley Skin-Diver Lost in Albany 
Cavern," 1955). 

John Harper (NSS 8352) is the man 
who lead us from the caverns and into the 

A Classic View 
of Accident 

Analysis Cannot 
Always Explain 

Everything 

caves. John's teams were the first to dive 
consistently beyond the daylight zone of 
underwater caves, making the world's first 
1000-foot penetration and 2000-foot tra
verse at Hornsby Springs, florida, in 1962 
(Exley, 1977). By the end of the decade, 
John and his partners had explored over 90 
percent of the underwater cave passage in 
the United States known at that time. 
Encouraged by John's example, the perma
nent lines he left behind, and the arrival of 
the first crude submersible pressure 
gauges, hundreds of other divers started 
wandering into Florida's better-known 
caves. This increase in cave diving activity 

was not without a price, however. In 1960 
alone, there were four cave diving fatali
ties, doubling the previous total (Desautels, 
1973). The following year it doubled again, 
with eight new victims. By the end of the 
decade, 66 divers had lost their lives in 
florida caves. Articles on cave diving safe
ty began showing up in diver's guide
books (Erving, 1964), and in 1969 the first 
cave diving manual (Exley, 1969). Divers 
were concerned. 

The Associative Approach 
No one was more concerned than Dave 
Desautels. While most recoveries were 
made by divers on the scene at the time of 
the accident, occasionally law enforcement 
officials had to call in outside help. By the 
late 1960's, Dave had organized a team of 
volunteer divers to do this tough and 
thankless task. He also began a study of 
the accidents for the Florida Bureau of 
Vital Statistics (Desautels, 1971). Dave's 
study could be defined as an associative 
approach, where one looks for something 
else that happened at the same time, just 
before it, or in some way associated with 
the event in question. The strength of this 
sort of approach is that there is little chance 
that a key factor will be missed. For exam
ple, his 1973 study included at least 24 sig
nificant factors. Unfortunately, the associa
tive approach also has the weakness of 
making it easy to confuse association with 
causality (Corney, 1985). For example, 
Dave once cautioned that his statistics 
showed that one wouldn't drown if one 
only went diving on Tuesdays (none of the 
accidents through the end of 1972 had oc
curred on that day). 

Dave quit cave diving about this 
time, and I inherited the task of organizing 
cave recoveries in Florida. Unfortunately, 
this was during what Skin Diver Magazine 
called "the Great Cave Rush of the Seven
ties." Suddenly the popularity of the sport 
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exploded, with more than 156,000 divers 
entering at least one underwater cave in 
Florida each year (Tzmoulis, 1973). The 
number of victims also increased, reaching 
an all-time high of 26 in 1974. I personally 
brought out 36 bodies, and helped recover 
many more. Like Dave before me, I became 
obsessed with finding some way to stop 
the drownings. 

The first thing I did with the data 
that I had added to Dave's was to apply 
the principle of parsimony (also known as 
Occam's Razor): the simplest explanation 
for an event is best. One of two rules (or) 
violations (often both) were found to be 
present in nearly all the accidents for 
which we had data. These were not using a 
guideline from the entrance, and not re
serving a third of the starting air supply for 
emergencies. The few accidents where we 
did not have data suggesting th'l.t either or 
both of these rules had been violated all oc
curred at depths of 155 feet or deeper 
(Exley, 1976). This is considerably deeper 
than the recommended depth for scuba 
diving on air. No other three factors cov
ered all the accidents. Because of their sta
tistical significance, these three factors be
came known as "the cardinal safety proce
dures of cave diving" (Exley, 1979) and ap
peared in bold print in the first NSS-CDS 
safety brochures (Exley, 1978). 

The Causative Approach 
Soon after we obtained the three cardinal 
rules by applying the principal of parsimo
ny to the associative approach, I was able 
to arrive at the same list by examining the 
theoretical causes of cave diving accidents. 
A start was made by asking, why do peo
ple die in underwater caves? The obvious 
answer in all accidents was that they had 
drowned. The next question was, what 
made them drown? There were two an
swers: either they did not know the way to 
the surface, or they knew the way but were 
unable to get there. The obvious problem 
in the first case was a lack of a single, con
tinuous guideline to the cave entrance. In 
the second scenario, the difficulty was ei
ther that the diver was trapped or incapac
itated due to some internal physiological 
or psychological problem. While being 

trapped was certainly a theoretical possi
bility, the factors with by far the greatest 
statistical significance were in the other 
area: running out of air (third rule) or nar
cosis (diving too deep). Thus, we arrived at 
the same three rules through this causative 
approach that we obtained previously. 

Additional Causes 
of Entrapment 
Around 1978, a cave diving accident in 
Texas' Jacob Well first caused me to won
der if we weren't placing too much empha
sis on our much-extolled three cardinal 
rules. The divers used a guideline and we 
have no reason to believe that they did not 
use the third rule for their air planning. At 
90 feet they removed their tanks to wiggle 

The Cardinal 
Rules of Accident 

Analysis had 
Been Established 
by the mid-1970s 

through a major restriction with a steeply
sloping sand and gravel floor. In passing 
through this restriction, they disturbed the 
floor so that it slid down, partially closing 
the restriction. On the way out, the lead 
diver became stuck and the second diver 
had no way around him to the surface. The 
trapped category was of primary concern 
in this case. 

In addition to becoming trapped 
from being stuck or having the way out 
blocked by a partner (buddy cork), it is 
also possible to be trapped by cave col
lapse, severe current, and line entangle
ment. We have no reason to believe that 
any diver has ever died by being trapped 
by a cave-in. Nevertheless, a collapse of an 
unstable area in Ponce de Leon Springs in 
Volusia County, Florida, probably buried 
an already-drowned victim in 1968 and has 
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prevented his body from ever being recov
ered. In the same county, severe current 
pinned a basic cave diver to a rock at 125 
feet in Blue Springs a couple of years ago. 
His body would still be there if it had not 
been for the ingenious use of a pole saw by 
Lt. Henry Nicholson, my very capable suc
cessor in organizing recoveries. Severe in
flow is another way that severe current 
could cause a fatal accident. Line entangle
ment is usually considered a minor annoy
ance to trained cave divers, but to an ill
equipped novice it could be lethal. This ac
tually occurred to two teenagers in 
Manatee Springs in the late 1960's, who de
spite not diving with SPG's would proba
bly have made it out had they not become 
entangled in the line. Neither victim had a 
knife. 

Additional Causes 
of Incapacitation 
Chapter four in Basic Cave Diving (Exley, 
1979) describes a diver lacking a guideline 
who swam on frantically into clear water 
instead of following their silt trail out of 
the cave as urged by his partner. Both 
divers knowingly violated several safety 
procedures, yet one diver did not make it 
out of the cave alive. The only difference 
between the victim and his partner was 
that the victim was incapacitated by what 
the American Red Cross used to describe 
as "the sudden, unreasoning and over
whelming fear which attacks people in the 
face of real or fancied danger": Panic 
(American Red Cross, 1973). In addition to 
causing divers to make poor decisions, se
vere panic can cause one to become totally 
unable to function (Brooks, 1982). It also 
causes changes in pulse and respiration, re
sulting in hyperventilation and other prob
lems that can lead to loss of consciousness, 
especially underwater. Dave Desautels' 
data showed that 25 percent of the victims 
that drowned from 1960 through 1972 had 
air remaining in their tanks. Panic may 
very well have played a major part in 
many of those drownings, and deserves to 
be ranked with running out of air and nar
cosis as major causes of incapacitation. 

One of the best divers in the world 
in 1972 was Randy Hilton. In February of 



that year he died at Eagle's Nest, Florida, 
at a depth of 155 feet. While he did perish 
while violating the depth rule, it is highly 
unlikely that Randy was unduly influ
enced by narcosis. He routinely dived in 
caves below 250 feet and three months ear
lier had become the seventh of only eight 
people known to have survived a dive to 
400 feet on air. Randy had a history of 
heart problems, for which he had taken 
medication. His best friend, John Harper, 
has expressed the belief that Randy suf
fered a heart attack during his efforts to 
free himself from a severe line entangle
ment. More recently, Bret Zepp died in an 
underwater cave in Arizona. Bret was a 
very courageous individual who pursued 
several high-risk outdoor activities despite 
suffering from severe diabetes. Four years 
ago I had the occasion to Kayak down the 
Middle Fork of the Salmon River in Idaho 
with Emory University's Dr. Paul David
son, one of the top endocrinologists in the 
country. After I described the accident to 
him, Paul expressed the definite opinion 
that Bret had drowned due to insulin 
shock. Obviously, severe illness merits our 
attention as a potential cause of incapacita
tion, particularly since the cave diving 
population seems to be growing older. 

On a routine dive in Florida's Devils 
Eye Cave System in 1973, Dana Tumer dis
lodged a huge limestone pendant from the 
ceiling that missed my head by less than a 
foot. At Wakulla Spring in 1982, Paul 
DeLoach sliced his hand so badly on a 
piece of glass that he had difficultly con
trolling the bleeding with direct pressure, 
and several stitches were required to close 
the wound. More recently, a diver decom
pressing with John Zumrick in Devil's Ear 
was nearly knocked out by a nearby light
ening strike, and the concussion from a 
battery pack implosion at 760 feet in Mante 
stunned me. Along with severe illness, se
vere trauma during a dive could be lethal. 

In 1974, one of our best cave divers, 
Dana Tumer, died on the way out of Sally 
Ward Spring, Florida, at a depth of 290 
feet. He was the current secretary and a di
rector of the NACD as well as a charter 
member of the NSS-CDS. While narcosis 

The classic view of Accide11t Analysis says that even; cave-diving fatality can be traced to one or 
more of three causes: no continuous guideline, insufficient reserve air and diving below 130 feet on 

air. Lack of training and insufficient lights are identified as the two major contributing causes. 

may have been a factor, Dana regularly 
dived to similar depths of air and had re
cently survived a dive to 360 feet. His fran
tic movements to the ceiling of the cave 
just before losing consciousness were not 
indicative of a depth blackout from narco
sis nor an oxygen convulsion. The pattem 
was most similar to a victim who is unable 
to breathe, yet Dana had nearly half of his 
air left and gave no "need air" signal. After 
we made the recovery, laboratory analysis 
showed a dangerously high percentage of 
carbon monoxide in his tanks. We now 
know that oxygen toxicity can cause an in
ability to breathe effectively as well as a 
convulsion. It is likely that both carbon 
monoxide poisoning and oxygen toxicity 
caused Dana's drowning. The following 
year an oxygen convulsion claimed the life 
of another NSS-CDS charter member and 
NACD vice president and director, Lewis 

Holtzendorff. Lewis perished on a mixed 
gas dive at a depth of 60 feet while decom
pressing on pure oxygen as prescribed by 
the U.S. Navy tables, the only ones avail
able at the time. 

As more divers began using nitrox, 
heliox and trimix for cave diving, other op
portunities for incapacitation and death 
arise besides oxygen toxicity. Efforts to re
duce the oxygen content to prevent oxygen 
toxicity at depth can also result in a mix
ture that contains too little oxygen to main
tain consciousness near the surface, result
ing in hypoxia. Since mixed gas tables are 
probably· not as reliable as air tables, the 
opportunity for a severe bends hit in the 
water also increases, where paralysis or 
unconsciousness would most likely result 
in drowning. 

A recent accident involving NACD 
diver Bill McFadden at Little Dismal was 
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probably initiated by narcosis and panic, 
but the victim may have drowned due to 
losing consciousness from an embolism. 
Only the exceptional experience and ability 
of Bill Gavin and particularly the rescuer, 
Bill Main, kept this accident from being a 

double or triple tragedy. Hypothermia can 
also cause unconsciousness, and undoubt
edly was a major cause of Roberta Swice
good's recent death in a cold Pennsylvania 
cave. 

A final potential cause of a diver's 

Among the factors that do not fit easily within the classic view of Accident Analysis are falling 
objects, the "buddy cork" and impacts caused by abnormally high flow. 
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being unable to surface due to incapacita
tion is the common practice of using gas 
pockets in the ceiling of underwater caves 
to talk to a partner. Even if the pocket con
tains nothing more than expired air, it is 
likely that five per cent of the gas is carbon 
dioxide. Older pockets may also contain 
significant amounts of gas released from 
decaying vegetation in the floor of the 
cave, including methane. Over a period of 
time, these gas pockets have been observed 
to diminish by this writer. Is all of the gas 
mixture escaping or being dissolved into 
the water at a uniform rate? Or are some 
gases leaving more rapidly than others, 
leaving greater concentrations of their 
more lethal counterparts behind? Until 
these questions are resolved, it is probably 
best to discourage breathing the gas in 
these pockets unless they are flushed com
pletely with fresh (i.e., unbreathed) air. 

Summary 
The analysis of recent accidents in particu
lar have shown that perhaps too much em
phasis has been placed on the three cardi
nal safety procedures for cave diving. these 
are using a single, continuous guideline 
from the cave entrance, reserving at least 
two-thirds of the starting air supply for the 
trip out of the cave, and avoiding deep 
diving. Causative analysis by this writer 
has shown that frequently other factors 
may be the primary reason for divers being 
unable to surface from being trapped or in
capacitated. Hopefully, other potential 
causes of cave diving accidents can be 
identified. A new list of safety procedures 
or recommendations for cave diving 
should be developed based on the preven
tion of the causes of cave diving accidents, 
and secondarily, on the cure of the causes 
once they have occurred. A future article 
by this writer will address this latter topic. 
Safety should always be the most impor
tant consideration in planning and execut
ing a cave dive, but we should not forget 
that it is not the only one. Otherwise, none 
of us would go cave diving in the first 
place. 

The author would like to express his 
appreciation to all the many NSS and 
NACO divers who have contributed to this 



effort to make cave diving safer. Thanks 
also goes to the many friends whose slides 
I used in the presentation of this paper at 
the winter 1989 NSS-CDS Cave Diving 
Workshop (alphabetically): 

Michel Casselini, Tom Cook, Rick 
Frehsee, John Harper, Jochen Hasenmayer, 
Barbara Hasenmayer, Paul Heinerth, Ken 
Hillier, Francis LeGuen, Tom Morris, Karan 
Pribble, Wes Skiles, Bill Stone, Dale Sweet, 
Forrest Wilson, and Sergio Zambrano. All 
of the good slides were theirs; the poor 
ones were mine. 
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MAKE PLANS NOW TO ATTEND THE 1990 

NSS.CDS Winter Wolt<sho 
''The Future of Cave Divin 
December 29, 1990 • Branford High School • Branford, Florida 

If you're serious about cave diving, then you already know that the NSS-CDS 
Winter Workshop is the most significant annual gathering of the entire cave
diving community. Make plans now to attend. Here's what's in store: 

• Morning Seminars 
• Afternoon Mini-workshops 
• Evening Film Show 
• Repair Clinics 
• Manufacturers' Booths 
• T-Shirt and Book Sales 

• Cartographic and Graphic Arts 
Salon 

• Catered Lunch 
• Recovery Workshop (Sunday) 
• Guided Dives, Canoe Trips and 

Family Activities (Sunday) 

If you want to rub elbows with the entire cave-diving community (not to men
tion escaping the nasty weather up north), don't miss out. Look for registra
tion forms in the mail and in the next issue of Underwater Speleo/ogy. 
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NS5-CDS Cave/Cavern Diving Instructors 
* Ron Abner ..................... 214 

608 Heather Lane 
Orange City, FL 32763-4832 
(904) 775-4032 

* Harry Averill ................... 218 
The Idea Factory 
610 NE Santa Fe Blvd. 
P.O. Box 873 
High Springs, FL 32643 
(904) 454-4585 (office) 
(904) 454-4602 (fax) 
(904) 454-7476 (home) 

* Lloyd Bailey ........ .. ...... .. 172 
Lloyd Bailey Scuba 
3500F NW 97th Street 
Gainesville, FL 32605 
(904) 332-0738 (store) 

* Steve Berman ............... 219 
Ginnie Springs Resort 
7300 NE Ginnie Springs Rd. 
High Springs, FL 32643 
(904) 454-2202 (store) 
(904) 988-5224 (home) 

,;; Randy Bohrer ................. 229 
Underwater Applications 
Corporation 

10727 Stamfield Drive 
Rancho Cucamonga. 

CA 90731 

" Brent Booth ........ .......... 241 
South Carolina Scuba 
1514 Highway 501 
Myrtle Beach, SC 29577 
(803) 626-3265 (store) 
(803) 248-5403 (home) 

'" Chris Booth ................... 242 
South Carolina Scuba 
1514 Highway 501 
Myrtle Beach. SC 29577 
(803) 626-3265 (store) 
(803) 248-5403 (home) 

P: Frank Bounting ....... 232 
P.O. Box 667 
Belize City 
Belize, Central America 

0 Jim Bowden .................. 226 
High Adventure 
P.O. Box 49461 
Austin, TX 78765 
(512) 928-4 727 

0 Jeff Bozanic .................. 181 
P. 0. Box 3448 
Huntington Beach, 

CA 32605-3448 
(714) 846-5220 

* Kelly Brady ............ 216 
P.O. Box 254 7 
High Springs, FL 32643 
(904) 462-1258 (home) 

"' Jay Bromenschenkel .. .... 222 
Ginnie Springs Resort 
7300 NE Ginnie Springs Rd. 
High Springs, FL 32643 
(904) 454-2202 (store) 
(904) 454-1639 (home) 

0 Gene Broome ............... 225 
Branford Dive Center 
P.O. Box 822 
Branford, FL 32008 
(904) 935-1141 (store) 

0 John Burge .................... 221 
11711 Chanticleer Court 
Pennsacola, FL 32507 
(904) 492·2232 

0 Dan Butler .................... 195 
840 Hays Circle 
Honolulu, HI 96818 
(808) 833-3765 

0 Pete Butt .. ... ................. 186 
P.O. Box 1057 
High Springs, FL 32643 
(904) 497-4823 (home) 

0 Dustin Clessi ................ 199 
Technical Training 
P.O. Box 1012 
Mango, FL 33550 
(813) 685-1501 

0 Jim Coke .. .................... 193 
Excusiones Akumal 
Postal 1, Playa del Carmen 
Quintana Roo, 77710 
Mexico 

* Joe Dabbs .................... . 145 
1815 Inspiration Lane 
Huntsville. AL 35801 
(205) 534-8668 (day) 
(205) 544-0623 (eve) 

* Johana de Groot ............ 210 
Excusiones Akumal 
Postal 1, Playa del Carmen 
Quintana Roo , 77710 
Mexico 

" Terry DeRouin .............. 238 
8449 Rolling Hills Drive 
Nashville, TN 37221 
(615) 356-9340 

<:z Stush Doviat .. 211 
3021 Banksville Road 
Pittsburg. PA 15216 
(412) 531·5577 

0 Sheck Exley .................. 101 
Cathedral Center 
Route 8, Box 374 
Live Oak, FL 32060 
(904) 362-7589 (home) 

0 Marc Eyring ................... 228 
Ginnie Springs Resort 
7300 NE Ginnie Springs Rd. 
High Springs, FL 32643 
(904) 454-2202 (store) 
(904) 454-2612 (home) 

* Steve Forman ... 106 
Lakeland Dive Center 
715 Alecia 
Lakeland, FL 33801 
(813) 294-DIVE 
(813) 294-3483 

* Dale Fox ........................ 163 
10700 Marlborough Road 
Fairfax, VA 22032·2222 
(703) 591·8053 

P: Jim Gabriel ................... 244 
P.O. Box 2257 
High Springs, FL 32643 
(904) 454-8571 

* Steve Gerrard .. ...... ....... 192 
P.O. Box 20006 
Tallahassee, FL 32316-0006 
(904) 877-8196 
(904) 877-9782 (fax) 

t! Chip Harmon ................ 236 
6401 NW 54th Way 
Gainesville, FL 32606 
(904) 378-1253 

P: William Hay ........ ...... .... 200 
P.O. Box 1481 
Tioga, LA 71477 

* Paul Heinreth ............... 165 
Scuba West 
8109 New York Avenue 
Hudson, FL 33587 
(813) 863-6911 

0 Jamie Hempstead.... .194 
P.O. Box 677 4 
Columbus, GA 31907 
(404) 323-9363 

P: Mark Hermerding .......... 201 
5024 West 13th 
Speedway, IN 46224 
(317) 241·5241 

0 Lamar Hires ................. 191 
Dive Rite Manufacturing 
P. 0. Box 3308 
Lake City, FL 32056 
(904) 752-1087 (work) 
(904) 755-5913 (hamel 

¢- Frank Howard ................ 234 
334 Portico Court 
Chesterfield, MO 63017 
(314) 469-6133 

* Tom lllife ..... 156 
4925 Fort Crockett Blvd. 
Galveston. TX 77551 
(409) 763-8707 

* Peter Jubb ..................... 158 
Sunshine Scuba 
1901 West Bay Drive 
Largo, FL 34640 
(813) 585-0938 (store) 

Lenny Kolczynski ... ...... 223 
1000 Broward Road. #1108 
Jacksonville Beach, 

FL 32218 
(904) 771-6207 

P: Ann Kristovich . .. ........ 239 
2203 Greenlee 
Austin, TX 78703 
(512) 480-8840 

0 Mark Leonard ................ 169 
Dive Rite Manufacturing 
Route 14, Box 136 
Lake City, FL 32055 
(904) 752·1087 
(904) 755-0613 (fax) 

P: Marty Martinez .... .. .. 208 0 Joe Prosser .................. 188 
MV Crown Diver 1 

Crown Islander 
P.O. Box 3000 
Boca Raton, FL 33431 
(407) 394-7450 (office) 

f:? Portia Martinez ............. 207 
MV Crown Diver 1 
Crown Islander 

P. 0. Box 3000 
Boca Raton, FL 33431 
(407) 394-7450 (office) 

* Robert Maufroy ............. 152 
Diver's Den 
24 75 Village Dr. , Suite 109 
Kingsland. GA 31548 
(912) 822-7078 (store) 

* Ron Menke....... .. ... 209 
Kissimmee Pro Dive Center 
1121 East Vine Street 
Kissimmee. FL 327 43 
(407) 933-5090 (store) 
(407) 851-5928 (office) 

f:? Lynn Mimms ................. 237 
334 Hoover Circle 
Toney, AL 35773 
(205) 852-6467 

ti Sondra Mohrman .......... 204 
P.O. Box 2281 
High Springs, FL 32643 
(904) 454-1889 

* Milledge Murphey, Ph.D .. 190 
University of Rorida 
Department of Exercise 
and Sport Sciences 

Office of the Dept. Chair 
302 Rorida Gymnasium 

Gainesville, FL 32611 
(904) 392-0584 (office) 

0 Henry Nicholson ............ 148 
Duval County (Jacksonvi lle) 
Sheriff's Department 

4517 Park Street 
Jacksonville, FL 32205 
(904) 630-2991 (office) 

ti Gene Page .. ...... ...... ...... 245 
Ginnie Springs 
7300 NE Ginnie Springs Rd. 
High Springs, FL 32643 
(904) 454-2202 (store) 
(904) 371-3990 (home) 

* Robert Power ............... 166 
P.O. Box HM 1643 
Hamilton. HMGX 
Bermuda 
(809) 295-3656 

7 400 NW 55th Street 
Miami, FL 33166 
(305) 592 3146 (day) 
(305) 966-0619 (evening) 

* Dale Purchase ............... 140 
4181 South Wayside 
Saginaw, Ml 48603 
(517) 791-1707 

f:t Kelvin Questel .............. 235 
Divers Axis 
129 North Grant Street 
Wooster. OH 44691 
(216) 262·3843 (store) 

* Jack Rensch .... ............. 180 
Rensch Dive and Travel 
2969 Daisy Lane 
Columbus, OH 44691 
(614) 272·7169 

* David Rhea .................... 233 
Rhea's Diving Services 
313 Whitecrest Drive 
Maryville, TN 37801 
(615) 977-0360 

'{;, Cliff Rooker .................. 231 
HCR 66, Box Dive 
Henderson, AR 72544 
(501) 488-5411, ext 39 

* Phil Sirota .................... 182 
Route 1. Box 211 
Wellborn, FL 32094 
(904) 963-2904 

* Steve Straatsma ............ 143 
2901 Beeler Drive 
Tampa, FL 33626 
(813) 621-6921 (work) 

'1:1 Carl Sutton .................... 243 
Water World 
720 NW 13th Street 
Gainesville, FL 32601 
(904) 377-2822 (store) 
(904) 376-0215 (home) 

'i:i Gary Walten .................. 240 
4119 Roland Avenue 
Baltimore, MD 21211 
(304) 467-3503 (home) 

* Pat Watson .................... 227 
P.O. Box 25017 4 
Montgomery, 
AL 36215-017 4 

(205) 269-6568 (home) 

* Dennis Williams ............. 118 
1900 . Harbor City Blvd 
Melbourne, FL 32901 
(407) 724-4922 (office) 

* Thomas Young ............... 215 
26555 Westwood Drive 
Spring, TX 77 366 
(713) 367-0381 

Symbol Key 
i:? Cavern Diver Instructor * Cave Diver Instructor * Cave Diver Instructor ;cavern Diver Instructor Sponsor 
0 Cave Diver Instructor/Cave and Cavern Instructor Sponsor 
<? Survey Instructor 

Attention All NS5-CDS Instructors 
Help us keep this list accurate and up-to-date. Alert us to changes in your address and telephone number. Tell us 
how you want your name listed (middle initial? nickname?) and whether you want your home address or a business 
name and address shown. We can also list home, business and/or fax phone numbers- just tell us what you want. 
Send changes to: Underwater Speleology, P.O. Box 873, High Springs, FL 32643. 
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Everyone 
Enjoys a 

Good Cave 
Diving Book 

NSS Cavern Diving Manual 
by John Zumrlck, Joe Prosser and H.V. Grey 
The standard reference work on cavern diving. Covers 
most of the underlying principles behind safe cave diving 
as well. NS5-CDS, 1988. 5-1/2" x 8-1/2". 121 pages. 
Softcover. 
Item Number. .... ............ ...... ........ ..... ..... ... ..... .. ..... 40100 
Non-Member ... .................... .. .................... .......... $12.00 
Member ............................................... $10.00 

Basic Cave Diving - a Blueprint for Survival 
by Sheck Exley 
Updated fifth edition of a classic. NSS-CDS, 1986. 5-
1/2" x 8-1/2". 46 pages. Softcover. 
Item Number. ... .................... ................................ 40200 
Non-Member ......................................................... $5.00 
Member ................................................. $4.00 

NSS Student Cave Diver Workbook 
by Mark Leonard and Lamar Hires 
Brand-new student workbook for Full Cave Diver training. 
Contains Cavern, lntro to Cave and Full Cave course out
lines and tests - plus numerous background articles, 
appendices and maps of the most popular system. Even 
if you are already a certified Full Cave Diver, this book is 
worth the modest price for the articles and maps alone. 
Comes with protractor for student mapping exercises. 
NS5-CDS, 1989. 8-1/2" x 11". 82 pages. Softcover, spi
ral bound. 
Item Number ... ...................... .................... ........... 40300 
Non-Member ..... .................................................. $10.00 
Member ............................................... $10.00 

Cave Diving Communications 
by Joe Prosser, H. V. Gray and Wayne McKinnon 
Brand new! See article appearing on page 7 for complete 
description. NSS-CDS, 1990. 5-1/2" x 8-1/2". 60 pages. 
Softcover. 
Item Number. .... ... ...... ... .... .. ......... .. ........ .............. 40900 
Non-Member ... ........................ ............ ...... ... ......... $7 .00 
Member ................................................. $6.00 

Basic Underwater Cave Surveying 
by John Burge 
An incredible book - everything you could possibly want 
to know about surveying underwater caves. Sets the 
standard for all cave-survey procedures. NS5-CDS, 1987. 
6 " x 9". 134 pages. Softcover. 
Item Number ... ............... ... .......................... ......... 40500 
Non-Member ................... ... ................................. $14.00 
Member ............................................... $12.00 

Recovery Diver Operations Manual 
by Henry Nicholson and Joe Prosser 
Standard text for the Recovery Diver course. 8-1/2" x 
11". 16 pages. Softcover. 
Item Number ........................................................ 40600 
Non-Member ....... .. .... .. ... ......... .. ... ........ .... ... ..... ... $10.00 
Member ................................................. $8.00 

Deep Into Blue Holes 
by Rob Palmer 
A profusely illustrated (many photos in color) account of 
Bahamian blue-hole exploration by one of the world's 
leading cave divers. Unwin-Hyman Ltd., 1989. 7" x 10". 
164 pages. Hardcover. 
Item Number. .................. .. ................................... 40700 
Non-Member ...... ..... ....... .. ...... ... .. ......... ............ .. . $40.00 
Member ............................................... $35.00 

The Wakula Springs Project 
Edited by William C. Stone 
A complete account of this massive undertaking. Lots of 
photos, many in color. Covers all aspects of the expedi
tion, including logistics, gas mixtures, biology, etc. U.S. 
Deep Cave Diving Team, 1989. 8-1/2" x 11". 210 pages. 
Hardcover. 
Item Number ....................................................... .40800 
Non-Member ....................................................... $40.00 
Member ............................................... $35.00 



The secret behind the NeutraUTE is the 
unique, structural foam canister. Specially 
designed internal ribs hold the battery so 

tightly that the case, ribs and battery become 
a solid unit- one that has successfully 

withstood pressures in excess of 500 feet. 
Best of all , the ribs create just enough air 

space so that, when combined with the light 
weight of the structural foam, the entire unit is 

as close to neutrally buoyant as possible. 

Looking for 
a more compact 

system? Check out our 
NeutraUTE Mini 12. 

The Future Just Arrived 
Is the brand-new Dive Rite NeutraUTE canister 
really neutrally buoyant under water? No. If you 
put it in salt water, it will probably Aoat. 

However, in fresh water, both the Neutra
UTE Mini 12 and the standard NeutraUTE 12 with 
its optional neoprene boot are neutrally buoyant. 
Which is about the biggest news in cave diving, 
wreck diving and underwater video in years. 

If you're in the market for a high-intensity 
underwater lighting system, look no fUrther. If you 
alreadx own a Dive Rite light, contact your local 
dealer for important news regarding an 
economical upgrade program that can turn your 
present light into a NeutraUTE. 

Call or write for the name and location of 
your nearest Dive Rite dealer. 

Dive Rite Manufacturing, Inc. 
Route 14, Box 136 • Lake City, Florida 32055 
Phone (904} 752-1087 • Fax (904} 755-0613 


