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Why do people go into  caves 
under water?

Difficult to explain but basically:

There are very beautiful places

Many of them remain unexplored

The diving is technically 
challenging



Book of Common Prayer

and therefore is not by any to be 

entered into unadvisedly or lightly; but 

reverently, discreetly, advisedly, 

soberly, and in the fear of God.

I will come back to this later



Talk centred on the Yucatan



Why T-Rex?



Nature

9th May 1991:

Pope,
Ocampo
& Duller



Linking K/T 
impact to the 

Cenotes



A 180 km wide 1600m deep impact crater  is found at the 
tip of the Yucatán Peninsula, in the Gulf of Mexico. This 
crater dates back to 65 million years ago.

A widely accepted theory – though not the only theory - is 
that an 4-9 miles (6-15 km) diameter rock hit the Earth, and 
put up so much dust into the atmosphere that all land 
animals over about 55 pounds went extinct, as did many 
smaller organisms

3-D image 
of the 

impact site



What has formed over this zone – recent in geological time – is a 
limestone or Karst area.  There are no overground rivers in the Yucatan. 
It is in these – mostly unexplored - rivers that some of the most 
beautiful cave diving in the world is to be found



Where is The Yucatan? It is in Mexico 



This is the Yucatan – North East Edge of Mexico



Actun Koh - one system I have mapped is here



The Cenotes are in the jungle, often with difficult access roads



How do you stop the dragon on the back of your 
neck  - basically panic - waking up in a dive? You 
follow some rules:

When I started cave diving I was taught a simple 
mnemonic:

Thank God All Divers Live

●Training
●Guideline

●Air
●Depth
●Lights



Training: A safe cave diver never exceeds the boundaries of their 
training. Cave diving is normally taught in segments, each segment 
enabling more difficult dives.

Many of you may have tried diving in open water – where you can 
always go up to the surface.

The caves in the Yucatan are often very shallow – no more than 15 or 
20M but you can't go straight up – It is an “overhead” environment.  
(going into wrecks can get you into the same difficulties).

Many have died by just going a little bit further from the safety of one 
water – and that included Open Water instructors who have not learned 
how to deal with problems of getting lost or manage air supplies under 
water.



Here's a graph of cave diving Deaths since 1973 –
The yellow being total deaths and the pink for 
trained Cave Divers

So like marriage – it is not to be done lightly or 
unadvisedly



On the evening of May 7, 2001, 
Steve Berman died while doing 
what he had lived for; cave 
diving.

Steve was one of the CDS's 
most active instructors and had 
been involved in a number of 
exploration cave dives in the 
US and abroad.. Those of us 
who knew him and of his 
respect for the skills and 
techniques necessary to cave 
dive are mystified by this 
tragedy.

Indeed my first Cave Instructor – Steve Berman - who turned 
into a very good friend – died in a cave a decade ago



Sadly he is not the only one - Rob Palmer (on the right) -
perhaps the best of the British cave divers of the ‘80 and ‘90s 
also died underwater



To use a line like Theseus:

Ariadne was the daughter of King Minos of Crete. Minos had 
Daedalus build a Labyrinth, a house of winding passages, to house 
the bull-man, the Minotaur.  Minos required tribute from Athens in 
the form of young men and women to be sacrificed to the Minotaur.

Ovid says that Daedalus built a house in which he confused the usual 
passages and deceived the eye with a conflicting maze of various 
wandering paths (in errorem variarum ambage viarum) 
(Metamorphoses 8.161): 

Theseus, an Athenian, volunteered to accompany one of these groups 
of victims to deliver his country from the tribute to Minos. Ariadne 
fell in love with Theseus and gave him a thread which he let unwind 
through the Labyrinth so that he was able to kill the Minotaur and 
find his way back out again.

But what are you taught in the training?

`



Maintaining a continuous vital to being able to find you way 
out of the cave – your lights can fail – you had hit the bottom 
and turn the clear water into something that look just like Milk 
of Magnesia

Line can break - and 

then it take effort to 

stop the Dragon 

awaking….



That happened to me last year in the system I am currently mapping called  Actun Chen



Arrows are placed upon the line – if you get lost and find 
the line, you still have to determine which way is out.



Not always easy to see



And if you missed them, 

you can have a job 

keeping the Dragon 

asleep.

This is a dive I did on a 

Palmer expedition in 

1998 - where I missed 

the Arrows on the “T”



Air (gas) management: The most common protocol is the 'rule of thirds,' in 
which one third of the initial gas supply is used for going in, one third for 
egress, and one third to support another team member in the case of an 
emergency. 

To carry extra air – cave divers carry at least two cylinders. These are 
connected (manifolded) together and are connected to two “regulators” - each 
of which can be shut off as required. … If a “reg” free-flows, foe example…



Depth rules: The deeper you go, the more air you use.  The Yucatan 
Caves are very shallow which allow long dives without carry very 
large amounts of air. 

Lights: All cave divers must have three independent sources of light, 
in case two fail during the dive. In a Cavern you are allowed just 
two.



Even though the water 

is warm, - 25C - you 

use a dry suit because 

of the cooling effect of 

being in the water for a  

long time.



How to you get into a cave? 

The obvious answer is to swim – and with full cave gear on 
one's back you can swim at perhaps 20M every minute –
that's about to the back of this room.

There is another way – you can use a scooter:



This is to get round a problem that can also appear in badly written software



With a scooter one can travel at 60 M a minute and use less air as well



Don't forget to charge your scooters – they only go for 40 minutes 
(20 Minutes in)….but in that time you can be 1200M – say 3500 ft in 
– that's a long way.



The scooter is 
quite heavy –
not a trivial 
exercise 
carrying down 
to the water



Maintaining good landowner relations -is vital for any mapping project 
– this is David, the nephew of the Owner



There are other things best avoided - Dry suits are a help



So how do you map a cave: You need a truck to get 

to the dive site



I am going to talk about a small cave system called 
Chicken Ha – meaning “Waters of the West” in 

Mayan – which I have been mapping  with a Canadian 
colleague of mine called Fred Devos.

The entrances to these rivers are called Cenotes. 

Setting off: 

One always 
dives with 
at lease one 
“buddy” -
to help you 
or visa-
versa when 
trouble 
arrives



The line is 
marked –
to warn any 
other 
divers that 
a survey is 
under way 
and there 
may be 
other lines 
in the cave



Using a compass to measure the direction of the line in the cave



Using a tape measure to measure the length of a line in a cave



The presence of stalactites proves that the caves were formed in 
air, when the water table was much lower than it is now – during 
an Ice Age.



These caves are 
dark – not a 
place to be if you 
suffer from 
claustrophobia





Recording the results – depth, distance, azimuth (compass direction) 
under water



Log book showing

Depth:
Azimuth:
Distance: 
Distances to walls
Comments



To improved the 
accuracy of the 
maps – the errors 
of line 
measurements 
build up over 
distance, we have 
been taking 
magnets into the 
cave and tracing 
their movements 
on the surface with 
a device called a 
Magnetometer 



This is the 
Magnetometer –
for those interested 
in how thinks 
work – this is a 
Flux gate 
magnetometer and 
was developed 
during the second 
world war to 
detect submarines. 



You need to know 
where the 
magnetometer is –
and we use GPS to 
place the 
magnetometer in 
the jungle at the 
point where we 
think a known 
point of the line is.  



The magnet is then towed into the 
cave and the magnetometer detects 
the magnet when it passes by. By 
using more than one sensor, you 
can  see which one is nearer the 
magnet.

This is the sort of trace that you get 
on your computer screen (if it has 
worked) and allows
on to map the passage through the 
cave to an accuracy of perhaps 3 
Metres.

Accurate maps allow explorers to 
connect different cave systems 
together



These numbers get plugged into an Excel spreadsheet to work 
out where the line – and therefore the cave – has gone.



As well as mapping the 

caves , we also place 

pressure and 

temperature sensors in 

the caves - Here is my 

colleague Fred Devos 

with a sensor designed 

to be hung on the ceiling











This air filled cave was only discovered by divers arriving from the main 

Cenote entrance an hour away. The entrance is well defended by wasps



An ancient fireplace - before the cave re-flooded after the last ice age, we suspect…





Downstream Actun Koh - and a lot of silt 



An image 
to leave 
you with -

Fruiting 
Body, 
some 400 
Metres 
into 
Chiken 
Ha


