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To our readers and members: Views 
represented in Underwater Speleology 
articles are solely the author’s and do 
not reflect the views of the NSS-CDS 
Board of Directors or of the Editor. 

We advocate freedom of speech and 
welcome discussion. Feel free to rebut 
previously printed articles and/or to 
submit your own. 

The magazine encourages members 
to submit news, stories, letters, trip 
and exploration reports, maps, and 
photos. Please contact the Editor first 
for publication guidelinest to avoid 
duplication of work. 

from the chairman
—by TJ Muller
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The NSS-CDS is doing very well. We are stable and have robust member-
ship numbers; we have a strong board, all of whom have the best interest 
of the membership in mind. For this I am very grateful. 

However, we have been recently set back by the unexpected passing 
of our beloved Training Director, Reggie Ross. Reggie had always been 
passionate about the NSS-CDS, with an almost contagious affinity for the 
sport of cave diving. Everyone who knew him loved him — he was the 
standard to which all cave instructors should aspire. His loss is a set back 
for us, as the momentum started by Reggie has been temporarily stifled.

 Luckily, we have many generous members/instructors who have stepped 
up to continue his work. I would like to thank Lamar Hires for taking the 
reins of the Training Committee to ensure we don’t stray from the course 
set by Reggie. Lamar’s action is just one example of the good in our 
community when people pull together in tough times. I am also grateful 
to Harry Averill (who many of you know as “Cave Diver Harry”), who has 
been helping behind the scenes.  

Our community has also felt two more losses with the passing of Cindy 
Butler and Rich Courtney.   Cindy was a long time cave diver and activist 
for the preservation of caves. Some of the work she was a part of almost 
two decades ago laid the groundwork for the recent round of litigation with 
the City of Alachua. During court-ordered mediations, the city tried to take 
the route of “what cave?” and “is there a cave there?” which put the onus 
on us to prove the existence of the Alachua cave system. Luckily, the dye 
trace study included a cave map of the downstream tunnel — and thanks 
to Cindy, this has been archived in the city’s records for the last ten years. 
One simple record request, and we were able to prove that the city has 
always known about the system, preventing them from sweeping it under 
the rug. As a result, there are now permanent restrictive covenants on 
the land, and we prevented a gas station from being built right above the 
cave. These covenants will also help prevent unfettered development on 
adjacent parcels due to the precedent they set.  

Rich was a long time instructor who seemed to be liked by everyone. 
Although I personally had met him only a couple of times, the people who 
knew him best are truly feeling his loss. 

I have faith in our community that there will be others who will step up and 
get involved like Cindy, Rich, and Reggie.

Kindest regards, 

Sylvester “TJ” Muller
 Chairman, NSS-CDS 



editor’s note
—by Barbara J Dwyer

Hello fellow cave divers and friends,

As this issue goes to press, the coronavirus/SARS-Cov2 outbreak has reached pandemic proportions with 
more than 860,000 cases reported globally with some 42,000 deaths.. Our annual May International Cave 
Diving Conference is among the countless events cancelled or postponed. The Board of Directors will meet on 
March 29, 2020, and welcomes everyone to call in (see https//:nsscds.org for time and phone). Arrangements 
for the conference will be ironed out then. We hope to have the conference at a later date.

####

The winter holiday season was hard on the cave diving community. 

The sad events began just before Thanksgiving when 28-year-old Zhou Min of Foshan City, China, a newly 
certified cave diver, perished in an accident at Manatee Spring. Her teammates, including her husband, were 
unable to rescue her. The difficult recovery was made the following day by IUCRR divers.

Over Christmas we lost a number of friends (deaths not dive related). Reggie Ross, our Training Director, lost 
his life on Christmas Eve while preparing to dive at Ginnie Springs. Reggie’s death was followed a few days 
later by Rich Courtney’s from disease complications. Mike Hanna, who worked for Dive Rite, died unexpect-
edly at home. Matt Smith, a Texas diver who loved the Florida caves, also died in January. Kenny Paramore 
passed in mid February. And we learned that Cindy Butler, a veteran cave diver who maintained the Cave Div-
ing Museum and served as Editor for Underwater Speleology, had succumbed to a long illness.

Two British divers were lost in December. Roger Matthew Smith died at Song Hong Cave in Nakhon Si 
Thammarat, Thailand. Simon Holliday, a Cave Diving Group member, failed to return from a dive at Lancaster 
Hole, Cumbria. More than 40 members of the Cave Diving Group and the Cave Rescue Organization joined in 
the recovery effort.

####

Underwater Speleology welcomes two new writers/editors. Many of you know Michael Menduno, known 
affectionately as M2, who launched and published AquaCORPS magazine in the 1990s. This was the first 
regular publication for technical divers. It offered information and discussion about mixed gases, the art and 
science of decompression, and interviews with pioneers and experts when mainstream scuba shunned the 
idea of nitrox, let alone trimix. Welcome, Michael!

                                                                                     that explores controversies and best practices in sump 
rescue. Thanks to Michael for proofreading and copyediting this issue.

The 2020 CDS Board of Directors election won’t need to be held. Three candidates submitted position papers, 
and three board positions are coming vacant. That’s all of the information I currently have.

For now, it looks as if underwater caves are some of the safest places to be.

Dive safely, and stay well.
Barbara
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by Ken Sallot

©Ricardo Castillo

Basic calculations provide a rationale 
for gas planning and bailout

DPV Cave Dive DPV Cave Dive PlanningPlanning

Cave dive planning using a dive propulsion vehicle 
(DPV) is fraught with misconceptions. I’ll attempt to 
dispel some persistent myths and to highlight some 
considerations that may not have been covered in 
previous training. We’ll look at issues that divers 
should considere when planning DPV cave dives. 

Caveats

This article is not intended to replace formal DPV 
Cave Pilot training. It should be viewed as supple-
mental material to a formal class. 

It does not cover emergency scenarios, such as shar-
ing gas or towing a disabled diver.

Some individuals may find my tone blunt or even take 
offense at the wording.  

If you find my recommendations onerous, you may 
need to critically evaluate whether DPV cave diving is 
an activity that you’re ready to conduct carefully and 
safely.

Gas planning misconceptions

Let’s shoot a hole upfront through one of the biggest 
misconceptions. Some divers still believe that carrying 
twice the amount of gas required to swim out from the 
furthest point of penetration ensures their safety. 

The thought process behind this notion is simple: 
Scooters may become disabled for any of a number 
of reasons. Prop blades can break, electronic con-
trol systems can fail, o-ring seals can fail, and more. 
According to this incorrect mindset, you’d need to be 
prepared to swim out of the cave when (not if) your 
scooter dies at the maximum point of penetration. 

The planning model below shows that a diver swim-
ming at approximately 15 meters/50 feet per minute 
with a surface air consumption rate of approximately 
0.75ft3 per minute will need to reserve approximately 

250ft3 of gas for a dive to 671 meters/2200 feet at an 
average depth of 27 meters/90 feet.

Mathematically, this can be shown by applying some 
basic formulas to calculate 

 (a) the amount of gas a diver uses in any 
given minute at depth and 

 (b) the amount of time it will take to swim a 
given distance. 

Using these two pieces of information, we can 
calculate

  (c) the amount of gas the diver will need to 
keep in reserve (see sidebar).

The amount of gas a diver consumes every minute at 
depth is defined as Residual Minute Volume (RMV). 
A diver with a Surface Air Consumption (SAC) rate of 
0.75 ft3 of gas per minute has an RMV of 2.8 ft3 at a 
depth of 90 feet. 

The average diver swims at speeds up to 15 
meters/50 feet per minute while exiting a high-flow 
system. This diver will need 45 minutes to swim out
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from a distance of 2200 feet. However, s/he will swim 
more slowly, closer to 30 feet per minute, in low-flow 
systems and will require more time to exit.

The average technical diver uses approximately 125ft3 
of gas swimming out from 2200 feet in a high-flow 
cave. Using the “twice the amount of gas needed to 
swim out” standard, this diver would carry 250ft3 of 
emergency reserve gas to be safe on the cave dive.

This sounds great on paper and is probably suitable 
for planning a scooter ride to the Henkel restriction in 
Devil’s Ear. But I believe that this method of planning 
a DPV cave dive is overly simplistic and may lead 
people to think that they are safe simply by bringing 
twice the amount of gas they require to swim out. The 
problem is that this model breaks down rapidly once 
the DPV pilot ventures beyond the simple confines of 
relatively shallow caves and short penetrations. 

Let’s look at how this approach fails on a deep 
dive. 

Many people have made deep DPV cave dives that 
involve scootering upstream Eagle’s Nest to King’s 
Challenge and the Green Room, a distance of roughly 
2200’ from the exit. The dive usually has a round-trip 
bottom time of less than 30 minutes with a total run 
time of around two hours. However, any diver who 
attempts to swim out from the Green Room will find 
that with little flow this swim will likely take 60 to 70 
minutes. During this exit s/he will consume roughly 
400ft3 of gas. 

Using the “carry twice the gas to swim out” approach, 
divers would require 800ft3 of reserve gas for this exit, 
a ludicrous amount that could only be accomplished 
on open circuit using a full set of double 104s and six 
stage bottles. Additionally, with an average depth of 
240’, such a swim is likely to increase the mandatory 
decompression obligation incurred by the diver by four 
or five hours! 

Woe to the diver who adds five hours to the 
decompression obligation but fails to add several 
hours’ worth of emergency decompression gas.

The absurd amount of reserve gas needed and the 
increased decompression obligation this swim would 
incur make it obvious that the “carry twice your swim- 
out gas” will not work on this deep dive. 

Is a swimming bail out safe in shallow caves?

Now let’s shoot a hole through this same approach 
on a long-range scooter dive in a relatively shallow 
cave. Several modern scooters allow a diver to go 
8000, 9000, or 10,000 feet into a cave (and out!) with 
no problems. Any person with the financial means to 
drop between $5k to $10k can own one. Isn’t technol-
ogy great?

With an average depth of 85 feet and miles of trunk 
passage, Manatee Springs beckons to the diver who 
just bought the new Zoom Zoom Extreme model DPV. 
The manufacturer rates this scooter for 20,000 ft of 
travel distance. Carry enough stage bottles, point 
the scooter in the right direction, and whoosh! You’re 
heading off two miles away from Catfish Hotel. 

Now imagine this scenario. You are 10,000 ft back, 
and the Zoom Zoom Extreme scooter’s electronics 
package dies, rendering it nonfunctional. Thankfully, 
Manatee has a lot of flow. It may be possible to 
exceed a swim speed of 50 feet per minute and 
potentially even as fast as 60 or even 70 feet per 
minute. Although swimming out may sound easy 
enough, even at the ridiculously fast pace of 70 feet 
per minute, it will take you approximately 2.5 hours to 
swim out of the cave.

Let me repeat that for emphasis. Assuming you’re 
able to sustain maximum effort and swim at 70 
feet per minute, it will take you over two and one 
half hours to swim out from 10,000 feet in Manatee 
Springs. 

A “WattsUp”® (or other) watt meter can measure battery health.

A resistor pack is used during burn testing.
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© Ricardo Castillo. Scootering in one of the Yucatán caves.

I want everyone who is reading this article to stop for 
a minute and conduct an honest self assessment. 
How many of you can say honestly that you have 
the physical fitness and stamina to sustain a 
maximal effort swim for 2.5 hours? 

I didn’t think so.

If you are not regularly engaging in cardio workouts 
that last more than two hours at a crack, the 
likelihood that you will be able to swim out from 
10,000 feet is NIL. In addition to the demands that 
this swim would place on your body, you would also 
go through over 400 cf3 of gas during that swim. 
That’s a set of 104s plus five stage bottles.

Some of you may be thinking, “well, we could get 
a tow from our buddy!” The reality is that towing 
a buddy over a distance of 10,000 feet is going to 
be challenging in the best of conditions. Add in the 
complexities of a cave with a large amount of verti-
cal change and many restrictions along the way, and 
you may quickly realize getting a tow from 10,000 
feet is not a viable option either.

So how do we make DPV cave diving truly safe?

It sounds uncomfortable, but DPV cave dives will 
always carry an element of risk. They never will be 
100% “safe.” But we can minimize risk and make 
DPV cave diving safer by recognizing that swimming 

out of a cave should never be part of the dive plan. 
Therefore, we should plan our dives appropriately. 

The first element of proper DPV dive planning is 
knowing the true capabilities of your scooter and not 
exceeding them. Just as sane divers would never 
consider entering a cave without a working pressure 
gauge or knowing how much gas is in their tanks, only 
fools would begin a long or deep DPV cave dive with-
out knowing how far their scooters can safely travel 
round-trip.
 
To know how far your scooter can safely travel, you 
need two pieces of information:

• how much energy your scooter uses under 
maximal work (load) and 

• how much energy your batteries can currently 
store (capacity). 

Obtaining this information involves conducting some 
tests on the motor and periodically burn-testing the 
batteries. I cannot overstate this: periodically burn-
testing your batteries is very important for safe DPV 
cave diving. Batteries lose their capacity to store 
energy as they age, and their effectiveness diminishes. 
A battery that held 1000 W of capacity when it left 
the factory may only be able to hold 860 W two years 
later, and you would need to limit your dive plans 
accordingly. The prudent DPV pilot who plans on 
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...periodically burn testing your batteries is essential for safe DPV 
cavediving. Batteries lose their capacity to store energy as they age, 
and their effectiveness diminishes.
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—Ken Sallot teaches cave diving in the 
Gainesville and High Springs, FL, area.

pushing a scooter close to its limits will burn test its 
batteries at least once a year.

Armed with the knowledge of how many watts your 
battery pack can hold and the load your scooter gen-
erates, you can get an idea of its real range. A battery 
pack that holds 860 watts of energy will realistically 
last for 170 minutes in a DPV that consumes 300 Wh 
under load.

If you know that your scooter batteries will only last 
for 170 minutes, then hopefully you understand 
that you cannot ride that scooter into a cave for 150 
minutes and expect a positive outcome when you turn 
to exit. You will come up short and kill your battery 
on your way out. Never plan a dive that uses all of 
your battery capacity. Planning a dive that kills your 
battery leaves you with zero safety margin and risks 
damaging the battery too. 

I try to plan my dives so that I use no more than 70% 
of my battery life for the entire time I am on the trigger. 
This leaves me with a little bit of extra capacity in 
the event I need to tow extra equipment or, for brief 
periods, a buddy. Planning to use no more than 70% 
of the capacity also minimizes the risk of harming the 
battery.

Several factors may impact how I distribute the time 
between penetration and exit. Things I consider 
include diving in a siphon versus a spring, the amount 
of flow in the system, and how much additional 
equipment I will be carrying. Generally speaking, as a 
starting point you can split the time in half whenever 
you are diving into a spring. This means that if you 
have a battery pack that can run for 170 minutes 
and plan to use 70% of the capacity, you can use the 
scooter for 60 minutes while going in and 60 minutes 
while exiting.

When to Bring Backup

The second thing we can do to make DPV cave diving 
safer is to consider bringing a spare DPV. Hitching 
a tow from a buddy may be sufficient for a short 
penetration in a shallow cave, but it is not a realistic 
option for a long or deep cave dive. This means you 

need to bring spare scooters whenever you either go 
deep or go long. Only you can decide when spare 
scooters become a part of the dive plan.

Let’s be frank: All cave divers must be responsible 
adults. Good judgment becomes particularly important 
when using equipment such as DPVs. Divers make 
their own decisions about the threshold at which 
“buddy tow” ceases to become an option and “spare 
scooter” becomes mandatory. However, I would 
suggest that any time that you are going deeper 
than 120 feet or further than 3000 ft, it’s time to start 
packing a spare scooter. How many spare scooters 
a team brings will depend on the dive’s complexities 
and the capabilities of every member in the team. If 
you are not practicing towing techniques regularly, 
you should probably plan on bringing a spare scooter 
for each diver in case two scooters wind up becoming 
disabled.

I know this part stings because it means that if you 
have any intention of using your newly bought Zoom 
Zoom Extreme DPV to the limits of its capabilities, you 
also need to have a second scooter as a backup. The 
good news is that you do not need to buy two Zoom 
Zoom Extreme DPVs. But the bad news is that your 
tow scooter had better be reliable, because it has to 
be more than sufficient to get you out from the furthest 
point of your dive.

Swimming out is not an acceptable exit plan

DPV cave diving is a lot of fun, but doing it safely is 
not as simple as carrying twice the amount of gas as 
you need to swim out. While swimming a scooter out 
or catching a tow from a buddy may work for relatively 
short distances in shallow caves, that model breaks 
down rapidly once you start taking your scooter deep 
and/or on long cave dives. If your plans include deep 
or long penetrations, you need to consider other 
options and give up the idea of swimming out. 
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The information below is intended to help divers understand the mathematics discussed.

• To calculate the amount of gas used in any given minute at depth, multiply the individual Surface Air 
Consumption (SAC) rate by the depth, as measure in absolute pressure (ATA). 

The formula is RMV = SAC * ATA.

In practice, the average experienced technical diver has a swimming SAC rate of 0.75ft3. If you don’t know 
your SAC rate, you can probably use 0.75ft3 per minute as a starting point.

The formula for converting the depth of the dive into pressure (ATA) is calculated as follows: ATA = (DEPTH ÷ 
33) + 1. If we plug 90’ into our formula, (90 ÷ 33) + 1, we get an ATA of 3.7.

Therefore our average experienced technical diver has an RMV of 2.8 cubic feet of gas per minute while 
swimming at a depth of 90’ (0.75 SAC * 3.7 ATA). This means that for every minute the diver is at 90’, s/he is 
using 2.8 cubic feet of gas. 

• Calculating the time it will take to swim a given distance involves knowing your realistic swim speed as 
measured in feet per minute. Many things can impact this, including the amount of drag from the gear 
that you are carrying, the amount of flow going either with you (exiting a spring) or against you (exiting a 
siphon), and your stamina and cardiovascular fitness. Generally speaking, most technical divers should be 
able to sustain a swim speed of up to 50 feet per minute when exiting a high flow spring. That rate may be 
reduced to as little as 30 feet (or less) per minute in a low-flow spring and even less in a siphon.

The formula for calculating the time it will take to swim a given distance is TIME = DISTANCE ÷ SWIM 
SPEED. 

A diver exiting a high-flow cave, such as Devil’s Ear, from 2200 feet of penetration can reasonably expect that 
swim to last almost 45 minutes (2200 ÷ 50) = 44. 

The formula for calculating the amount of gas needed to swim out from any given distance is GAS = 
RMV * TIME. 

This means that our average technical diver will use approximately 125ft3 of gas to swim 2200 feet out from a 
high flow cave (GAS = 2.8 cubic feet per minute RMV * 44 minutes TIME). Using our “twice the amount of gas 
needed to swim out” standard, the diver needs to carry 250ft3 of emergency reserve gas to be safe on the cave 
dive.

        Figuring out the Maths
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Calculating the load that your scooter generates may be a little tricky. Many manufacturers are not 
forthcoming with that data. Many factors impact the load a motor generates, such as drag and speed.

One “hack” that many people have used is to begin with a fully charged scooter, ride it for 30 minutes 
on full, then recharge the battery while using a WattsUp meter (or similar) to measure how many 
watts went back into the battery while recharging. You can then double that number to get the load 
in Watt-Hours (Wh). So if your WattsUp meter records 150 watts when recharging a battery after you 
have ridden it for 30 minutes at full blast, then your scooter probably generates somewhere close to 
300Wh of load on full.

To perform a burn test on your batteries, take a fully charged scooter and put a WattsUp meter 
in line between the battery pack and a resistor pack. The WattsUp meter will display the watts con-
sumed as the resistor pack drains the battery. 
 

Two points of warning: 

1. You need to know what the low voltage cut-off threshold is for your battery pack and be prepared to 
remove the resistor pack before you hit that threshold, or you risk doing damage to the battery. 

2. The resistor pack will get extremely hot while you are doing a burn test. You should conduct the 
burn test outside and away from flammable materials. 

Once you know how many watts your battery pack can hold, you can get an idea of real burn time 
by using the formula HOURS = WATTS ÷ LOAD. You can multiple this result by 60 to calculate the 
number of minutes the scooter should be good for. So, a battery pack that holds 860 watts of energy 
will realistically last for 170 minutes in a DPV that has a motor that generates 300 Wh of load, (860 ÷ 
300) * 60 = 172.

I never plan a dive to use more than 70% of the battery capacity. To calculate the dive plan upper 
limit, I use the formula TIME = REAL_BURN_TIME * 70%. So, if my battery is useful for 170 minutes, 
I would not plan a dive involving more than 120 minutes on the trigger. 172 * 70% = 120.

How to Perform a DPV Burn Test



In Memoriam
Reggie Ross

NSS-CDS Training Director, 
Cave Diving Instructor, Friend
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On Christmas Eve, my close friend Reggie Ross passed away. He died in the water, which was his 
element, getting ready to enter his most beloved cave, Ginnie Springs. 

For several years, Reggie struggled stubbornly with the last stage of 
inoperable cancer. He was persistent, and sometimes like a silly child, he 
resisted the doctors’ constantly changing treatments and prescriptions. And 
when there was a choice—to take the medications that always made him 
feel worse or to go diving—he always chose the second. We scolded him 
and called him irresponsible, but he did with manic obstinacy as he saw fit. 

Reggie had always felt close to Russia and everything connected with it. 
Here he had a lot of friends and students. He loved Russian culture, cuisine, 
traditions, and feasts. He was very fond of the Russian people. I know that if 
Reggie would have a chance to travel again, the first country he would go to 
would be Russia.

I have often thought of him lately and inevitably tried on his situation myself.
And now I know for sure that if I had a choice between a painful year or two in hospitals and hospices and 
a couple of weeks (days!) of diving in my favorite caves, I wouldn't think for a minute.

And Charon, don't untie your boat. Reggie 
himself will cross the River Styx perfectly 
and under water, which I'm sure no one has 
done before him. Water has always been 
his element and his passion. For the love of 
water, he abandoned his hardware business.  
For the love of water, his personal life didn’t 
always work out. In the water he died, as I 
understand, quickly and easily. There could 
be no more desirable death for Reggie.

We will miss him.

Reggie’s memorial service was held on Sunday, December 29, 2019, at the Knauff Funeral Home Chapel 
in Williston, FL. A gathering at Swamp Head Brewery in Gainesville followed where — in cave diving 
tradition — friends told Reggie stories and raised toasts to this Viking.

by Max Kuznetzov



Pioneer Cave Divers Gather 
for Monthly Lunch

We “Old Timers” usually meet in Live Oak or Lake City for lunch. From left to right are Jane Gray, Mary 
Ellen Eckhoff, Bill Main, John Zumrick, Kate Deloach (Paul’s wife), Paul Deloach, Guy Bryant, and Court 
Smith.  Usually in attendance, but missing on this day were our other three regulars, Beth Exley (Sheck’s 
sister), Steve Foreman and Dale Sweet. ---Guy Bryant
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AquaCORPS is back!
Do you remember AquaCORPS? Michael Menduno, who coined 
the term “tech diving,” is making it available on line, beginning 
with the iconic “Mix Issue.” 

This issue includes an interview with Sheck Exley and articles by 
Bill Hamilton, Richard Pyle, and others.

Download it here: http://aquacorps.online/download/

Michael will be be joining us at Underwater Speleology starting 
with the next issue. Stay tuned!



Honors: Congratulations to:

Jill Heinerth, one of four inductees into the 2020 class of the International Scuba Hall of Fame, and 

Natalie Gibb, who was nominated for the 2020 class of The Women Divers’ Hall of Fame.

Florida exploration, connections, and notices:
 
Karst Underwater Research (KUR) divers are resurveying and 3D mapping Silver Glen Springs Cave under 
a research permit. 

Brett Hemphill and Andy Pitkin extended Guy Bryant’s old line at Line Eater (Burnice) Sink. In December, 
Charlie Roberson and Brett Hemphill added 176 meters/587 ft of line in the Weeki Wachee/Twin Dees system 
and placed the world’s two deepest cave radio transmitters. Time was17 hours 5 minutes surface to surface. 

And Michael Barnette reports that he found manatee or dugong bones at an undisclosed site at Madison Blue.

WKPP divers conducted line maintenance and cleanup at Clearcut Sink, Chips Hole, and Turner Sink during 
February.

In the Tulum area: Natalie Gibb reports that she’s exploring a new system to be known as Cenote Corona.

Robbie Schmittner and the Vanilla Sky 2020 divers have found an enormous, breathtakingly beautiful cenote 
— Nohoch Sac Tatich — and have a teaser posted on Facebook.

The Riviera Maya Line Committee (CREER) has formed to maintain lines in the caves around Akumal and 
Tulum. CREER divers have repaired lines in downstream Dos Palmas, Jailhouse, and Tak be Ha and have 
rerouted/installed cavern lines in Carwash and Casa Cenote. Updates at https://creerlineas.com/.

Down Under: In February, the Australian Wetmules and friends continued their search for a connection 
between Nettlebed Cave to the Pearse Resurgence (New Zealand) and found two leads.The Mules made a 
16-hour push dive to 245 meters to install four decompression habitats, heating cables, communications and 
CO2 scrubbers.

Bruce Clulow and Tom Crisp connected Totara and Cottage caves in Takaka, New Zealand.  The cave system 
is now nearly 10 km/6.6 miles long, making it New Zealand’s 9th longest system and longest cave/sump dive.

Passings: Dr. Bruce R. Wienke, who developed the Reduced Gradient Bubble Model (RGBM) for 
decompression, died peacefully at his Santa Fe home in February. He was 79 years old.

Upcoming events and postponements:
• Beneath the Sea: Postponed until October 9-11, 2020.
• TEKDiveUSA: Postponed, date to be announced.
• NSS-CDS International Cave Diving Conference: Postponed. Details to be worked out at a Board of 

Directors’ call in meeting. Members can find time/phone at https://nsscds.org.
• Florida Cave Fest, October 25-31, High Springs, FL. A North Florida cave diving event offering 

presentations, workshops, demos, guided dives, and socials. See https://floridacavefest.com.
• DEMA show: November 4-7, 2020, in New Orleans, LA.

‘Got news? Send it here!
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Accident Analysis:

Update on the Double Fatality at 
Cenote Calimba by Kim Davidsson and 

Dr. Johan Isaksson

Location: 

Cenote Calimba is part of Sistema Sac Actun in 
Mexico, located on the Coba road, 8 km from 
Tulum. The cave is shallow with an average depth 
of approximately 10 m / 33 ft. There is moderate 
flow by Mexican standards with a direction from 
Cenote Calimba toward Gran Cenote; the flow is in 
a southeast direction. On the day of the accident 
there was a low but noticeable flow, enough to 
cause a minor effect on swimming pace and gas 
consumption on the return towards Cenote Calimba. 

Incident: 

A team of two divers, Diver 1 and Diver 2, entered 
the water at Cenote Calimba at approximately 10:30 
on Wednesday, Nov 14th, 2018. This dive team is 
denoted as Team 1 in this report. Three other teams 
dived the same site on that day with Teams 2 and 3 
diving towards Box Chen (left at the T-intersection 
on Calimba main line and first jump left) and Team 4 
doing the bypass towards Cenote Pabilanny (jump 
right after the Boa Restriction and right at the next 
T-intersection). 

Team 2 entered approximately 1 hour after Team 
1. They noticed stage tanks left at 15 minutes of 
penetration and cookies marking the Calimba exit side 
of the first T-intersection. They saw no further markers 
or any jumps installed as they dived towards Box 
Chen. When Team 2 surfaced, Team 1 still had not 
surfaced at Calimba, and a member of Team 2 then 
went to Gran Cenote to check if they had surfaced 
there. Not finding the divers of Team 1 in Gran 
Cenote, he then returned to Calimba. When they still 
had not surfaced, he went to a local dive shop to raise 
the alarm at approximately 14:30. 

Search and recovery: 

Jeff Clark arrived at Calimba first, confirmed the 
missing divers, and called in further divers. Kim 
Davidsson and Johan Isaksson came with dive 
gear from Mayan Blue. Other locals arrived as well, 
including Pål. By this time, it was clear that if the 
divers had not surfaced in another cenote, this would 
likely be a body recovery. Robbie Schmittner trekked 
to nearby cenotes (Pabilanny, Box Chen, Ho-Tul and 
Gran Cenote) to confirm whether they had surfaced in 
one of these. In the meantime two teams prepared to 
enter the water to start the search. 



RECONSTRUCTED SEQUENCE OF EVENTS

Runtime Location Based on Comments
1 Cenote Calimba Dive log, video Start of dive
2-27 Filming in Cenote Calimba Video
28 Dropping stage tanks Video, recovery

29-37 Travel to Calimba T intersection Video

36 Calimba T intersection Video

39-64 Travel to Much’s Maze, Jump 1 installation, 
travel in Much’s Maze

Assumption

65 Jump 2 from Much’s Maze to Paso de Lagarto Video

75 Turning dive Assumption +/- 3 min given avail video
80 Taking back Jump 2 into Much’s Maze Video

93 Inside Much’s Maze Video No apparent distress

99 Taking back Jump 1 Dive log, survey data
106 Passing Jump site 1, headed toward Gran 

Cenote
Dive log, survey data

107-126 Traveling toward Ho-Tul, buddy separation at 
some point

Dive log, survey data

127 Paso de Lagarto jump/Entrance of Ho-Tul Dive log, recovery Divers 1 and 2 perish

The dive plan of Team 1 was unknown, but there 
had been talk of a dive involving the Lithium Sunset 
section. Based on this and the fact that the first 
T-intersection was marked but that no markers or 
jumps had been found by Team 4 who had dived on 
the right side of the T-intersection, search Team A 
was tasked to search left of the T-intersection while 
search Team B went right. The plan of search Team 
A was to follow the main line towards Gran Cenote 
and to search any jumps found and, if no other signs 
were found, traverse all the way to Gran Cenote 
and Ho-Tul. Search Team B would take a right at the 
T-intersection and dive the Lithium Sunset section 
until it connected to the main line coming from the left 
side of the T-intersection. 

Search Team A (Johan and Kim) entered the water at 
17:30 with 2 x 80 cft sidemount and 1 x 80c ft stage 
each. Search Team B (Jeff and Pål) entered the cave 
approximately 15 minutes after. The stage tanks of 
the missing divers were found on the main line at 15 
minutes penetration, clipped to the main line and with 
115 bars/1670 psi and 105 bars/1525 psi respectively 
in them. At the T-intersection, the cookie of one of the 
missing divers (Diver 2) was left marking the exit side 
towards Calimba. The search team took a left turn at 
the T-intersection and proceeded on the main line. 
No markers or installed jumps were seen passing the 
circuit to Much’s maze or the jump to Lithium Sunset. 
Two cookies from Diver 1 were found in the silt on 

the floor, next to the line, just past the jump towards 
Lithium Sunset. Further ahead, and a few meters off 
the line, a handheld light carried by Diver 1 was found 
on the cave floor. 

Upon reaching the jump at Paso de Lagarto, at 
approximately 50 minutes dive time, Diver 1 was 
encountered dead. He was found about halfway 
between the Calimba and the Gran Cenote main lines 
heading towards the Grand Cenote main line. There 
was no jump installed to connect the two main lines. 
After connecting the jump, search Team A proceeded 
toward Cenote Ho-Tul (following the double arrow 
marking toward the closest exit) where Diver 2 was 
found dead on the floor at approximately 55 minutes 
dive time, just past the end of the line at the gap 
between the Gran Cenote mainline and the Cuzan Nah 
section. 

Having confirmed the deaths and locations of the 
missing divers, search Team A exited towards Calimba 
to inform the waiting authorities and to plan for the 
body recoveries. Total dive time for search team A was 
2 hours. 

The body recovery was scheduled for the next 
morning. Local authorities arranged access from 
Cenote Ho-Tul, and a team of three divers entered the 
water for documentation and recovery. Recovery was 
successful and uncomplicated with a total dive time of 
less than an hour. 
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Victims: (learned from friend)

Diver #1 was certified as a full cave diver in 2012. 
He had visited Mexico several times before and had 
approximately 150-200 cave dives experience. The 
diver was using side mounted cylinders configuration 
(2 x80 cft) with an additional stage tank (1 x 80 cft) 
diving so-called “Toddy-Style” with intermediate length 
hoses to the second stages. 

Diver #2 was certified as a full cave diver in 2015 
It was his second time in Mexico, and he had 
approximately 50-70 cave dives experience. The diver 
was using side mounted cylinders configuration (2 x 
80 cft) with an additional stage tank (1 x 80 cft) also 
diving “Toddy-style.” 

Dive route: 

The dive was a single stage videography dive enter-
ing at Calimba. Filming was done throughout the 
dive, alternating between the role of cameraman and 
subject so that each diver had both roles, including 
some set up shots to film passage through certain 
features. Stages were dropped at 28 minutes, but due 
to filming, the penetration distance was equivalent to 
15-20 minutes of swimming at a normal pace. The 
dive proceeded on the Calimba main line to the first 
T-intersection where markers were placed. The dive 

then continued past the Box Chen jump into the Paso 
de Lagarto to a jump (Jump 1), then left into Much’s 
Maze, until that line ends with the jump (Jump 2) back 
to the Paso de Lagarto line. The dive was turned 
somewhere near the gap from Paso de Lagarto to the 
Gran Cenote main line. 

Equipment analysis: 

Forensic analysis of the equipment revealed no 
malfunctions or other likely cause of the accident. 
All regulators and tanks were in working order when 
tested after the accident. Both divers used equipment 
suitable for cave diving including line markers and 
safety equipment such as wetnotes, line cutters, 
backup lights etc. In the recovered wetnotes text in 
German was found saying: 

-“Egal wo! Raus!” 
-“Grand Cenote? Ok” 

Which translates to “No matter where! Out!” and the 
obvious mention of the destination. In the other diver’s 
wetnotes there was a further discussion about stage 
tanks with the text in German roughly translating to 
“What about the stages?” but it is unknown if that 
pertains to this dive or a previous one. 



Discussion:

This part of the report contains speculation and 
represents our best guess at what happened. 
In the initial report, we speculated on navigational 
error or gas management errors as the probable 
reasons for the fatality. The presence of the 
discussion in the wetnotes as well as the dive log 
confirmations of total dive time eliminates navigational 
error. 

It was a conscious choice to head for the Gran 
Cenote exit. The time gap between the last recorded 
video and the divers perishing does not leave time 
for any significant navigational error to occur. Post-
accident analysis of the equipment revealed no sign 
of malfunction, which makes a loss of gas due to free 
flow or faulty tanks unlikely. 

The most likely remaining cause is a diver error with 
regards to gas management. 

Assumptions:

Given that video recordings were still done with no 
signs of distress at 93 minutes and that both divers 
perished at 127 minutes, with all four sidemount tanks 
empty, we have made the following assumptions with 
regards to gas consumption and awareness: 

1: We assume that the penetration on the sidemount 
tanks was planned to thirds. 

2: We think that one diver knowingly or not passed 
thirds at turn and/or return. 

3: That diver notified his buddy just after the jump out 
of Much’s maze, causing the wetnotes discussion and 
the choice to head towards Gran Cenote.

4: Distress caused a rapid increase in breathing and 
gas usage beyond the decision to change exits. 

5: That a gas share situation occurred at some point 
during the exit.
 
We think that Diver 2 notified Diver 1 of critical gas 
reserves around minute 103 and that they, after 
discussing, decided to head for the exit at Gran 
Cenote Ho Tul. This decision was likely influenced 
by the characteristics of the cave passage, with 
the downstream tunnels being larger and with no 
restrictions. It is also possible that the downstream 
flow was a contributor to this choice. 

Rapidly increasing gas use caused Diver 1 to share 
gas from one sidemount tank once Diver 2 had almost 
depleted his. When gas from the shared tank ran out, 
the team separated with Diver 2 using what remained 
in his tanks to reach Cenote Ho Tul (but not surfacing) 
and Diver 1 breathing down what remained in his 
sole tank, perishing at the jump from Paso de Lagarto.

Comments on Assumptions: 

1. Deviation from the rule of thirds in gas planning is 
very rare in the cave diving community. 

2. One diver either pushing his turn pressure or 
grossly underestimating his gas use for the return is 
the most likely explanation for what must have been 
a critical gas issue at 100 minutes of penetration, a 
mere 25 minutes after the turn and a total out-of-gas 
situation approximately 50 minutes after the turn. If 
the dive was done to thirds, about 140 bar/2000 psi 
in each tank would remain when turning at minute 75, 
having dived 45 minutes after the stage drop to reach 
this level. At that rate the sidemount tanks would have 
around 100 bar/1500 psi remaining when leaving 
Much’s Maze. This is perhaps on the low side but far 
from critical for the 25 minutes of swimming remaining 
to reach the stage tanks. 

3. This is likely because video logs show no apparent 
distress at 93 minutes runtime and the dive computer 
profile logs show two passes of the same shallower 
section within a few minutes of each other shortly 
thereafter, around minute 105. 

4. This is a reasonable conjecture given diver 
psychology as well as the gas usage assumed for the 
last twenty minutes of the dive. 

5. Diver 1 had one regulator deployed for gas sharing 
while found a further distance from the exit than 
Diver 2, and both divers perished at the same time. 
This could either result from a remarkably similar gas 
consumption or a gas-sharing scenario to even out 
the likely differences in SAC. 

Conclusion: 

The fatality was caused by diver error, more to the 
point, failure to obey proper gas planning. The key 
contributing factors were: 

• A failure to observe the rule of thirds, either 
knowingly or unknowingly 
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• Using the rule of thirds in a setting that it was not 
designed for 

• Non-conservative use of stages in dive planning 
and execution. 

The rule of thirds was originally designed for three-
diver teams, entering against the flow and exiting with 
the flow. In this case, divers entered with the flow in 
a two-man team and very likely also pushed the turn 
either willingly or by lack of awareness. 

The stages were dived according to the rule of halves, 
which is usually associated with using the rule of 
fourths for the primary tanks, but it is unlikely that 
this was done. Furthermore, the tanks were dropped 
based solely on when turn pressure was reached. 
Because of delays associated with filming, this meant 
that they were left 15 minutes of penetration from the 
entrance, rather than 20-30 minutes in.

It is often advisable to carry stages a bit further after 
switching to backgas/sidemount tanks for an extra 
margin of safety on the return. If the tanks had been 
carried farther into the system to around 30 minutes 
of penetration distance from the Calimba entrance, 
the distance to the stages at the point of realizing the 
critical levels of gas remaining would have been 10-15 
minutes of swimming at a moderate pace. Videogra-
phy may have been a contributing factor to the lack of 
awareness due to increased task loading. 

Our recommendations to the dive community: 

Do not consider the rule of thirds as an end-all 
conservative approach to cave diving. It is only a 
conservative route to gas planning given certain 
circumstances. If these circumstances do not apply 
on a particular dive, choose a more conservative 
strategy. 

Consider various aspects of gas planning when stage 
diving. Gas that you do not have and cannot reach 
does not help you. If in doubt, seek advice or training 
on suitable strategies. 

Dive conservatively and be mindful. When you dive 
too close to and/or push the limits, the risk drastically 
increases and your time to solve any potential 
problem decreases, “everything will feel perfectly fine, 
until it doesn’t…”  

Acknowledgements:
• John Adsit and Barbara Dwyer for editing
• Jim Coke and the Quintana-Roo Speleological 

Society (QRSS) for survey data and original stick 
map 

• Phillip Lehmann for graphical editing of the stick 
map

• Shearwater Research for assisting in dive log 
recovery 

Unedited versions of this report may be freely used, re-
posted and published for educational purposes. For more 
information, contact kim@protecdivecenters.com.

Creating Interactive Cave Maps on Grand Bahama Island

NSS-CDS instructor Cristina Zenato has identified several Grand Bahamian caves as national treasures. 
The Bahamas National Trust has designated these caves as Marine Protected Areas (MPAs). Cristina 
had already mapped these systems to show their exact location and extension. But using newly available 
mapping technology, she and her cave diving buddy Kewin Lorenzen are creating an interactive map of 
the system with three-dimensional maps of some of its biggest rooms. Visitors can view what lies below 
their feet by clicking on the map: They will see a video of the tunnel as it would appear swimming through 
it. 

This is part of a new educational 
project that is part of the “Explore 
Your Park” program. 

…(to be continued)…
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Nicholson Award a 29-Year Journey Nicholson Award a 29-Year Journey 
for non Floridianfor non Floridian

            by Marvin Zaske  by Marvin Zaske  NSS#!6183NSS#!6183

Today anyone who lives within daily commuting 
distance of the North Florida springs can find high-
quality dive gear designed for cave diving and 
probably a couple of cave instructors in their local 
shop. That has not always been the case. If you did 
not live within easy weekend commuting distance, the 
likelihood of finding information was even lower.

In 1990 I was living in northern Minnesota. My local 
recreational dive shop was good at helping me find 
what I told them what I needed after I researched 
books, magazines, and other printed media to prepare 
for a cavern class. No one I knew had ever heard of 
cave diving, but as a long time NSS dry caver, I knew 
I wanted to learn. The only place I could find offering 
training (magazine ad) was Ginnie Springs. With the 
limited information that I had, I found a scheduled 
class and the required gear.

I got to class, spent lots of time acquiring more gear, 
configured that gear, and learned the required skills. 
I would never again be an open-water diver, because 
my training would forever change how I dived even 
when in open water.

At the time, Florida cave diving did not turn me on, 
and vacation availability would not allow any more 
travel for a year. When time came available, I decided 
to at least complete the full cave training. Since I was 
not excited about Florida, this time I chose Mexico. 
I loved the diving and returned for a second visit 
a couple years later. The Yucatán at that time did 
not have the abundance of Instructors, guides, and 
accommodations that it does today.

It would be another three years before I would again 
get the opportunity to cave dive. At that time I moved 
to southeastern Missouri and lived within a 1½ hour 
radius of its local cave diving for the next seven years. 
While living there I became very active in the local 
scene. Better equipment started to become available, 
and electronic media and data allowed the different 
regions to share information. Missouri is in range of 
Florida for a “long weekend,” and several such trips 
would happen during that time.

Life again changed direction, and 2004 found me in 
northern Nevada. For the next 14 years, water would 
be just over three hours away. I am a cave diver and 
still got to dive frequently, but mostly in cold lakes at 
6000 feet of altitude. I also made the 10-hour drive to 
the ocean fairly frequently and learned to dive KISS 
rebreathers so that I would have one when I did get to 
cave dive. 

Cave diving vacations to Florida and Mexico would 
happen once or twice per year, with holiday schedules 
allowing me to squeeze an extra day of diving into a 
trip. Those trips were “dive every day until you drop” 
vacations.I preferred several shorter, easier dives to 
long complicated dives. It is hard to learn much cave 
that way, and old dives remained fun.
 
In 2018 I took a two-month “practice retirement,” 
which involved moving to Florida, cave diving, and a 
22 day trip across the country. Following this, I retired 
and was happy to begin very frequent cave diving.

After a 29-year journey, I finally completed the re-
quirements for the Henry Nicholson award at Madison 
Blue in May of 2019.



2019 Midwest Workshop Wrap
          by Joshua Shouse

©Michael Thornton. Joshua Shouse in Roubidoux Cave

©Don Constanza. Ray Wilson in Mine La Motte
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We had another excellent Midwest Workshop this 
year. We enjoyed great food, excellent speakers, 
amazing prizes, and some awesome diving. This year 
the speaker line up included:

• Steve Sullivan- Survey of Mine La Motte 
• Patrick Widmann- Madagascar Cave Diving 
• Jo Schaper- History of Roubidoux Spring 
• Michael Thronton- Achieving Peak Performance in 

Cave Diving 
• Marissa Eckert and James Draker- Orda Cave, 

Russia
• Joshua Shouse- 2019 Roppel Cave Expedition

Diving typically starts for everyone on Friday. 
Numerous divers were at Cannonball Cave down in 
Poplar Bluff, while others headed to Roubidoux Cave 
in Waynesvile. Both had decent conditions considering 
the rain the area had received. A few others also 
visited a local cave (Boiling Spring on the Gasconade) 
in an effort to dig out the entrance. 

Friday night everyone headed to Cellar 66 for the 
evening social. Divers had some beers and ate some 
good food. We had the entire place to ourselves and 
had 20+ in attendance.

The workshop started first thing Saturday morning 
with coffee and LOTS of donuts. Donuts were donated 
and brought fresh all the way from St. Louis by Kyle 
Vandermolen, thank you Kyle! Funny story, every 
year Kyle asks “Josh, how many donuts should we 
get?” and every year I always tell him about four ©Joshua Shouse. Donations table

dozen more than we actually need. One year we 
were raffling off boxes of a dozen donuts. This year 
we gave all the extra donuts and food to the local St. 
Robert shelter. 

Our “Table O’ Prizes” was stocked full of just about 
every category of dive gear you would need. We had 
lights, harnesses, dive computers, regulators, reels, 
and more. We had all kinds of amazing sponsors from 
all around the country. Something new we also did 
this year was a Toys for Tots drive (thanks to Thomas 
Sergent’s suggestion). We asked all attendees to 
bring in a toy in an effort to positively impact the local 
community of St. Robert. This was a huge success as 
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©Marissa Eckert. Orda Cave, near Perm Krai, Russia

©Andy Bachhuber. Bob Dankhert in Cannonball Cave

we ended up with more than 50+ toys that were able 
to donate to the St. Robert community.

We were extremely fortunate to have three awesome 
dive companies set up booths - Divesoft, Hidden 
Worlds Diving, and Subgravity. The folks from these 
companies drove a significant way to make it out, and 
we cannot thank them enough for that. Divesoft had 
its incredibly beautiful Liberty sidemount rebreather 
on display and also donated one of its awesome 
Freedom computers. These were amazing donations, 
and we were super excited to have them out this year. 

Hidden Worlds informed me that it had just received 
its display set up, and this would be the first time 
setting it up. It looked awesome! With them, they 
brought up some super awesome prize donations 
including the mother of all reels, a 400’ Light Monkey 
reel. 

Michael from Subgravity drove 20 hours from Utah 
to make it out to the Midwest workshop. But just as 
amazing is that Subgravity donated beautiful shirts 
for everyone at this years workshop. Want to know 
something even cooler, this is their THIRD YEAR 
DOING THIS! We cannot thank the guys at Subgravity 
enough for their continued support every year. We 
really really appreciate their dedication to making this 
event a success.

The speaker line up was superb. Steve Sullivan 
showed us the history of Mine La Motte as well as 

the survey that took place over the years. With that, 
some stunning stories, amazing photos, and beautiful 
videos. Next up joining us via Skype was Patrick 
Widmann, who is doing some insane exploration 
all the way across the world in Madagascar. Patrick 
talked about the massive and beautiful cave that he 
and Phillip Lehman are exploring. He told stories 
of wearing a C-collar to protect his neck from the 
ridiculous driving terrain, finding a dead body while 
searching for leads, and the positive impact they’re 
having on the community while exploring on the far 
end of the globe. Thanks so much, Phillip, for taking 
the time to talk with us. 

Next, Bill Harrison led a “cave diver yoga sequence.” 
Last year we had Bill present on his Yoga Diver 
specialty course. This year, we asked him to do a 
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©Joshua Shouse. Cave diver yoga session

© Joshua Shouse. 2019 Roppel Expedition Team

session for everyone who was interested. There 
was a great group of divers that participated in this 
awesome session and had a lot of fun doing it. 
Following this, Jo Schaper, a local geologist, gave 
a presentation. Jo has been heavily involved with 
the documentation and research of the springs 
of Missouri. She had some really cool photos of 
Roubidoux Spring from the early 1900s, as well 
as some dive photos and stories from the early 
exploration of the cave.

Following Jo’s presentation, we had lunch! This 
year we opted for some local BBQ from Sweetwater 
BBQ. This was a great option, and everyone seemed 
to really enjoy the change from pizza. The BBQ 
was delivered right on time, and we had plenty for 
everyone. 

After lunch, Michael Thornton spoke about achieving 
peak performance in cave diving. His presentation 
stems from the book Peak: Secrets from the New 
Science of Expertise. He focused on breaking 
down what’s required to reach the highest level of 
performance in just about anything. This was a great 
perspective for every level of diver in the community, 
from novice to expert, student to instructor. 

Marissa Eckert and James Draker from Hidden 
Worlds Diving talked about their trip to Orda Cave 
in Russia, one of the most beautiful caves in the 
world. They shared stunning photos of gin-clear 
water, unbelievably beautiful gypsum-lined walls, and 
lots and lots of stairs. They did an excellent job of 
describing both the beauty, and the cold water that 
is Orda Cave. If Orda is on your dream list, they’re 
running a trip back out there next year so reach out to 
them to make it happen!

I concluded the event by talking about our 2019 
Roppel Cave Dive Expedition. We were very 
successful this year pushing past sump 2 and 
exploring the dry passage beyond. We resurveyed 
and cleaned up some loose ends, wished Matt 
Vinzant “happy birthday,” and had a great turnout of 
sherpas to help us haul all the gear in and out. We’re 
all really excited for next year’s trip back. 

The fun didn’t end with the conclusion of the 
workshop. Pulaski County Tourism and Roubidoux 
Grotto teamed up and took all of the workshop 
participants out to dinner and then axe throwing. 
Yes, you read that correctly, axe throwing! Dinner at 
the local pub Hoppers was fantastic with plenty of 
appetizers, beers, and a live band. 

©Bob Dankert. Dinner at Hoppers after the workshop.
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©Andy Bachhuber. Gayle Orner in Boiling Springs

©Bob Dankert. Peggy Harrison throwing an axe. 

After dinner, everyone headed over to Freedom Axe 
Throwing for some evening fun. We had a quick 
tutorial on proper “axe throwing technique” and then 
we were free to summon our inner “Here’s Johnny!” 
Everyone had a blast throwing axes and hanging out. 
A HUGE thank you to Karen Hood with Pulaski County 
Tourism for making this happen. Karen had been a 
major help with this workshop dealing with logistics 
and such in St. Robert. We really appreciate all your 
help and dedication to making this event so much fun. 

Diving took place on Sunday for a lot of folks at 
Roubidoux. Conditions had deteriorated a little since 
Friday but the cave was still very diveable. The flow 
had increased and visibility had reduced to about 15’ 
or so. but there were still 10+ divers out enjoying the 
nice weather. Water was a nice 63˚ so gloves were 
optional. 

This year’s workshop was a huge success and a 
ton of fun. We were extremely grateful for all of our 
sponsors, big and small. Every year we always ask for 

donations of any sort, and every year we are surprised 
with amazing support from the dive community. This 
year was no exception. We want all of our sponsors to 
know that we genuinely appreciate every donation and 
bit of support you guys give us. Seriously, thank you 
to every single sponsor we had. YOU GUYS ROCK. 
We hope that we can continue to have a great event 
in the Midwest and bring together some of the most 
dedicated and passionate divers in the community. 

Thank you to Bill and Peggy Harrison, Kyle 
Vandermolen, Brittany Popec, and Charles Walker for 
volunteering your time to help this run so smoothly. 
Huge thank you to Subgravity for sponsoring the shirts 
this year (again!) and for Michael coming out and 
speaking. Thank you to Divesoft for coming all the way 
up to visit and donating an awesome computer. Thank 
you Hidden Worlds for also making the drive up and 
volunteering your time to present this year. Finally, 
thank you to all of the attendees for coming out, buying 
raffle tickets, and supporting this years event. We 
appreciate all the support and cannot wait for next year.

For information on next years event, please check out:
 
• https://nsscds.org
• https://cavediver.net in the “Events” sub-forum
• Facebook group “Midwest Cave Divers”
• Underwater Speleology

©Joshua Shouse. James French, US Marine Corps Reserve



2019 DEMA was “Most Successful”2019 DEMA was “Most Successful”
by Renée Powerby Renée Power

Harry Averill holds down the fort at DEMA 2019

Reggie Ross and Max Kuznetzov

DEMA 2019 was held in the West Orange County 
Convention Center in Orlando, FL, during the week of 
November 12. Overall show attendance seemed a bit 
lower than in previous years, but NSS-CDS went to a 
higher level in several ways. 

Our team came prepared. We wanted to stand out 
from the crowd and be recognized as the strong 
technical cave diving training agency that we are. We 
wanted our members represented. We wanted new 
product and a new look. And we wanted to achieve 
excellence like never before. 

Our updated presentation included: 

• A stunning table cloth featuring the new updated 
logo. 

• Three vertical banners with breathtaking images 
donated by Pete Mesley and SJ Alice Bennett. 

• Looped video footage by Cristina Zenato and 
Harry Averill was a major attention getter and drew 
curious attendees to the booth.  

New men’s and women’s t-shirts showed off the new 
logo. Elisha Bragdon, Brett Floren, Adam Hughes, 
Renée Power, and Kathleen Seide were all involved 
with the the selection of colors, design, and fit. 

Pam Wooten chats at the booth

CDS business manager Adam Hughes noted that 
“this is by far the most successful trade show event 
we’ve ever taken part in!” We sold more product than 
ever before, including educational materials, shirts, 
stickers, patches, and hats. Memberships, both 
renewed and new, skyrocketed!! Being able to accept 
cash and plastic made a noticeable difference. Final 
numbers showed that we profited just over $1,000.
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Renée Power and Larry Green
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The booth was staffed with a mix of NSS-CDS 
members representing the Board of Directors, 
committees, Training Committee, and instructor team. 
Harry Averill, Derek Dunlop, Brett Floren, Renée 
Power, Reggie Ross, and Pam Wooten donated 
significant amounts of time before, during and after 
DEMA, sacrificing precious time from work and family. 
They and others who were on scene (Steve and 
Michelle Forman, Paul Heinerth, TJ Muller, Ken Sallot 
and more), expertly communicated the NSS-CDS’ 
goals and mission in their own unique ways. Brett, 
Harry, and Reggie transported the entire DEMA set 
up to Orlando and completed set up with the help of 
Heike Herrmann-Tross (Brett’s girlfriend) and Renée. 

More applause…

• Harry Averill designed the banners, creatively 
utilizing the images and new logo. 

• Brett Floren designed a phone app so we could 
accept cash and charges. 

• Lamar and Lee Ann Hires steadfastly offered 
suggestions and encouragement.

• Jared Hires managed the ordering process of our 
table cloth and banners. 

• Adam Hughes was instrumental in communicating 
with the team regarding budget, expenses, finan-
cial logistics, encouragement and so much more. 

• Barbara Dwyer flew in from California and 
provided actual paper copies of UWS, endless 
coffee, and general happiness all week.

• TEEKO Graphics, Carol Vahedian at the Orange 
County Convention Center, and all of the DEMA 

Show online coordinators were beyond helpful 
and patient as we worked through logistics and 
changes. 

• The NSS-CDS Board of Directors was 
continuously supportive, giving us reasonable 
freedom as we strived for excellence. 

The logistics involved in planning our NSS-CDS booth 
to have the outcome we wanted were exponential and 
began months prior to the event. Renée Power and 
Harry Averill served as the point persons for the NSS-
CDS DEMA 2019 booth. 

A huge thank you to those who donated video and 
images that we couldn’t use this time.

DEMA 2020 will be November 4-7, 2020, in New 
Orleans. Join us and help represent the NSS-CDS! 

Thanks to Renée 
Power for redesigning 
our T shirts. For 
the first time, CDS 
women have a 
selection of shirts that 
actually fit.There is 
a selection of cotton 
or cotton /poly blend. 
The shirts feature the 
new logo and sport 
bright new colors. 
You can find them in 
the online store at 
https://nsscds.org. 



  The Browning of 
  Wakulla Springs  by Derek Dunlop

of wildlife, including the Ambystoma genus, which 
exists nearly nowhere else. The elusive Frosted 
Flatwood Salamander (Ambystoma cingulatum) is an 
important species that stays mostly underground. It 
emerges only during the winter rains to migrate from 
the uplands to ephemeral ponds scattered among the 
longleaf.
.

This salamander’s presence indicates a healthy 
longleaf ecosystem and properly managed upland 
and wetland habitat. For decades forest managers 
have focused their efforts on upland restoration, 
often needing to burn many acres to get the best 
bang for the buck. Rules and regulations have 
forced them to burn only during wet winter conditions 
to prevent wildfires. Personnel and equipment 
become scarce during the summer because they 
often are sent west to fight the increasingly common 
wildfires in those states.  
 
This collection of factors means that the ephemeral 
ponds that support the salamanders and countless 
other species often don’t see the fire needed 
to maintain them. The ponds are full of water 
when much of the burning takes place Because 
their acreage is relatively small, the forestry services 
have not allocated the resources to burn when dry.

The Wakulla basin, a vast network of springs, 
underground rivers, and caves, is part of the Floridan 
Aquifer. This network transports water from around 
the region much as arteries and veins circulate 
blood through the body. All of the water eventually 
emerges at Wakulla Springs State Park 
and flows roughly five miles into the Gulf of Mexico. 

The four billion gallons that the springs pump out daily 
supply most of north Florida’s and south Georgia’s 
water. Wakulla’s ecosystem has long supported 
diverse life. Early divers found an abundance of 
mastodon bones and evidence of other pre-Ice Age 
animals. Human bones and artifacts have been dated 
back to more than 13,000 years ago. The Seminole 
Indians called this area home. More recently, 
swimmers, free divers, boaters, and cave divers have 
enjoyed the springs. The 72°F/22°C water shelters 
manatees when the Gulf becomes too cold. 

But Wakulla has suffered badly from development, 
agriculture, and septic waste. Polluted storm water 
runoff and nitrate-rich contamination seep into the 
aquifer and eventually flow from Wakulla and its 
adjacent springs. Fertilizer-laced runoff from Munson 
Slough makes its way into the system. These 
nutrients promote algae growth, causing water to lose 
its clarity and aqua color. The turbidity decreases 
the light that aquatic plants receive, causing die 
offs. Wakulla Springs is deteriorating into what some 
scientists describe as a "biological desert.”

Barometers and Beacons of Ecosystem Health

Wakulla Springs once boasted the largest colony 
of Limpkins in the world. These wetland birds that 
feed mainly on applesnails were hunted close to 
extinction by the beginning of the 20th century. They 
all but had made a comeback thanks to protections. 
But conservationists noticed that Florida applesnail 
populations decreased dramatically in 1998. The 
iconic Limpkin had disappeared by the following year.
 
The southward-flowing spring water mixes with the 
Gulf’s saltwater near the St. Marks National Wildlife 
Refuge (NWR). This refuge houses an abundance 

©Derek Dunlop. Some scientists have described Wakulla Springs 
as a “biological desert.”
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©Derek Dunlop. Frosted Flatwood salamander egg sacs are 
about the size of a TicTac.

But like waterholes in the desert, these small habitat 
fragments have a profound impact relative to their 
size. Without fire, the sweet gum, oaks, and cypress 
shade out the wetland. They smother ponds with leaf 
litter, which slowly breaks down into duff and later 
peat. 

This peat layer is coming back to haunt forest 
managers. Peat fires can almost never be 
extinguished. They can smolder for months, billowing 
smoke into the sky and sparking new fires if left 
unchecked. Many ponds now require intense and 
expensive physical restoration.

Frosted Flatwood salamanders’ range once spanned 
the southeast. They now are reduced to only a 
handful of breeding sites, mostly in the Florida 
panhandle. St Marks NWR boasts one of the best 
populations but even this is imperiled, Hurricane 
Michael’s storm surge inundated numerous breeding 
ponds with saltwater. It is unclear how this will affect 
the salamanders. But if they lay their eggs in salty 
water, the eggs will likely not survive.

So how is this salamander linked to Wakulla Springs’ 
browning? One theory points to detritus buildup that 
filters into the Wakulla system. In the absence of fire, 
organic matter has accumulated and slowed water 
absorption back into the aquifer. The peat slowly 
leaches tannins into the water, turning it brown.

Will Saving the Salamanders Save the Springs?

It’s worth a shot. A herpetology professor noted that 
amphibians make better “canaries in the coal mine” 
than do the sacrificial birds. Restoration is underway. 
Researchers are collecting, hatching, and head 
starting salamander eggs in captivity. Over 1000 
animals have been raised and released back into the 
wild. Land managers and government agencies are 
changing their ways, and ponds are starting to see 
fire at the right time of year. Mechanical restoration 
of experimental ponds provides additional habitat for 
head-started salamanders.

Following a recent boat tour, I looked into the Wakulla 
headspring’s abyss.I wanted to see the massive cave 
entrance below, but it was tough to see past 30 feet 
on that day. I thought about the time I’d spent on my 
hands and knees earlier, digging through duff in the 
nearby Apalachicola National Forest and looking for a 
TicTac-sized glue ball of eggs in the leaf litter. 

Could it all be linked? Naturalist John Muir noted 
that “when we try to pick anything out by itself, we find 
it hitched to everything else in the universe.”

Derek Dunlop is a wildlife biologist, 
cave diver, and photographer. He 
lives in Gainesville, FL.  

©Derek Dunlop. The elusive Florida Flatwood salamander’s pres-
ence is an important indicator of a healthy longwood system and 
a well-managed wetland habitat.
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Midwinter Workshop at
Hart Springs

December 7-8, 2019
Photos courtesy of Renée Power
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