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Terminal Objective





4.0  	The student will be able to identify the hazards associated with cave diving, state the causes of death and injury which commonly occur and give methods of prevention and control.





Enabling Objective:





4.1 	 During this lesson the student will be informed about recreational cavern and cave diving safety.


 


Criterion Test:  None





Homework:  None
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I.	INTRODUCTION





	A.	Establish Contact





		1.	If first meeting with the class, introduce yourself.





		2.	Give any personal background information on yourself which might be of interest.





		3.	After the first meeting, a simple "good morning/afternoon" is sufficient.





	B.	State Lesson Objectives.  State and display the objectives for the lesson topic.  Place objectives on chalkboard, overhead transparencies or handouts.





	C.	Establish Readiness





		1.	Motivating Statements





			a.	Develop interest in lesson topic.





			b.	How will the student use lesson material?





			c.	Why does the student need to know the lesson material?





			d.	Class must be motivated before meaningful learning can take place.





		2.	Lesson Overview
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Write lesson topics and major points on chalkboard or use overhead transparencies.
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			a.	Lesson Topic:  Recreational Cavern and Cave Diving Safety 





			b.  Major teaching points:





				(1) State causes of death and injury associated with cave diving.





				(2) Give methods of prevention and control to eliminate accidents.





				(3) State safety rules for cavern and cave diving.





II.  PRESENTATION





	A.	Background





		1.	Open water scuba certification qualifies divers for free, unobstructed ascent from the bottom in event of an underwater emergency.  Cavern diving extends the range of diving to areas under ledges and sunlighted enclosed areas within 130 feet linear distance of the surface.  The maximum depth for cavern diving is 70 feet.  Minimum required visibility is 40 feet.  Cave diving refers to dives in enclosed areas where direct sunlight does not penetrate and only ambient light or total darkness is present.  Certification for each of these diving environments differs.  Certification for open water diving does not qualify a diver for cavern or cave diving. 





		2.	Since 1948 there have been over 300 scuba�related drownings in caves throughout the United States.  The majority of these have occurred in northern Florida, the cave�diving capital of the world.  Less than 10 percent of these 300 drownings were certified cave divers.  Most were certified for open water diving only.  A few were even certified open water scuba instructors.
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		3.	Nearly every year one Navy member drowns while cave�diving.  Frequently, such mishaps involve double drownings.  Recently, a double drowning occurred in a Florida cave involving two Navy men.  The bodies were found two to three feet from each other; one still had a working light in hand.  Silt stirred by their flippers blocked their view of the exit tunnel and they ran out of air less than 50 feet from safety.





		4.	The number one problem in cavern and cave mishaps is inadequate training.  Findings often report lack of certification, failure to observe limitations of safe dive depths and poor management of air supplies.





	B.	Safety Precautions





		1.	Certification for cave and cavern divers is obtained from either the National Speleological Society Cave Diving Section (NSS) or the National Association for Cave Diving (NACD).  These certifications are independent of one another.  The cavern diver course does not qualify a person for cave diving.  Prerequisite for the cavern diving course is basic scuba diver certification with advanced diver training recommended.  Prerequisite for the basic cave diver course is cavern diver certification.  Courses cover discussions of cavern/cave environments, physiological and psychological considerations, equipment needs, body control, and emergency procedures.





		2.	Practice the two�thirds rule.  Always reserve at least two�thirds of your beginning air supply for your return trip.  Drownings often occur because of failure to properly manage air and ensure a safe exit.  The two�third's rule provides for an amount of air for the return trip that is equivalent to what is consumed during the trip plus an additional one�third for any emergency.  It is imperative that teams begin their dives with similar air supplies.
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		3.	Another major cause of drownings is one's inability to find the way out of a cave.  Failed flashlights and zero visibility silt conditions are not uncommon events.  Always use a single, continuous guideline from the entrance of the cave throughout the dive.  Do not allow any gaps in the line.  Natural fibers such as manilla quickly rot when wet, and synthetics such as polyethylene and polypropylene float.  This increases the possibility of a diver becoming entangled in the line.  Nylon is preferred since it neither rots or floats.  A minimum of 200 feet should be used.  In the event of a complete loss of visibility, the guideline will be the only link to the surface.  It should be deployed, retrieved and controlled with a reel, designed for diving.  Its correct use should be practiced on land and in open water before being used in a cave or cavern.  Disectional line markers should be placed on the line, indicating direction to the entrance.  


	


		4.	Cavern dives should not exceed 70 feet in depth.  Cave dives should not exceed 130 feet depth to avoid the risks of nitrogen narcosis and carbon dioxide buildup.  These limits apply to divers properly equipped and trained.  Less experienced divers should not go as deep.  The differences in diving depths relate to availability of air reserves for dealing with emergencies.  Cavern divers typically use a single air tank whereas a cave diver uses twin tanks.





		5.	The primary source of light for cavern diving is the sun.  To minimize hazards associated with unexpected silting or swimming into an area of reduced or ambient light, two underwater lights should be carried.  For cave diving, which is normally done in total darkness, at least three lights should be carried.  The primary light should have at least 30 watts brightness; a secondary light should be carried with a smaller back�up light for emergencies.


�
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		6.	The most common causes of loss of visibility are silting and failure of light sources.  When visibility is suddenly and unexpectedly lost, the result can be frightening for the inexperienced and untrained diver.  Silting is typically caused by turbulence created by the diver's flippers.  A careless fin stroke too close to the silt can instantly create zero visibility even in large tunnels.  Proper training will help the diver avoid such problems and make the necessary emergency maneuvers if they do occur.  Properly equipped cavern and cave divers rely on their guideline to guide them back to the entrance and improved visibility.  Divers should never be more than an arm's length from the line at any time.  Of the three basic types of silt��mud, sand and clay, clay is the worst and requires hours to settle and restore water clarity.  A diver without proper lights or access to a guideline will find himself in extreme danger if heavy silting occurs.





		7.  As the dive plans shifts from open water diving to cavern diving, then to cave diving, the need for duplication of critical equipment increases.  Redundancy becomes synonymous with survival.





	    	8.  Know the Ten Recommendations for Safe Cave Diving. 





	C.	Safety Equipment





		1.  Dual orifice manifold � allows for safe management of regulator failures.





		2.  Redundant regulators, one with long hose � provides safety cushion and alternate air source for sharing air.





		3.  Primary light � long burn time and bright illumination.





		4.  Safety lights � at least three.
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		5.  Reel and guideline � helps locate exit in low visibility and prevents confusion in complex tunnels.





		6.  Cave certification card � training is a must for survival. 


		7.  Watches or timers.





		8.  Depth gauges.





		9.  Submergible pressure gauge � provides safe air management.





		10. Buoyancy compensator � keeps diver neutral and off the cave floor.





		11. Hood or helmet � protects head.





		12. Twin tanks = more air � more time to sort out problems.





		13. Power fins � overcomes additional drag from cave gear.





		14. Thermal protection � protects diver in cold waters of cave.





		15. Backup knife or line cutter.





		16. Decompression tables, slate and compass.





		17. Knife � small and razor sharp.





		18. Spare mask.





III.  SUMMARY





	A.	State Lesson Topic Objectives.
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	B.	State Major Teaching Points.





		1.	State areas of death and injury associated with cavern and cave diving and their causes.





		2.	Give methods of prevention and control to eliminate deaths and injuries.





		3.	Know safe diving rules for cavern and cave diving.





IV.  APPLICATION





     None





V.	EVALUATION





	Check for understanding





	A.	What are the differences in scuba certification for open water, cavern and cave diving?





	   Answers:	(1)  Open water certification qualifies divers for


				     free, unobstructed ascent from bottom in event


 				     of emergency under water.


		    		(2)  Cavern diving extends range of diving to areas


				     under ledges and sunlighted enclosed areas


  				     within 130 feet linear distance of the surface.


            		(3)  Cave diving certification qualifies divers for


				     enclosed areas where direct sunlight does not


				     penetrate.





	B.	What are some of the problems in cavern and cave mishaps?





	   Answers:	(1) Inadequate training and certification



















































































Note:  Maximum depth for cavern diving is 70 feet. 


       Minimum visibility is 40 feet.  Maximum depth


       for cave diving is 130 feet.
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				(2) Exceeding limits of safe dives


				(3) Failure to properly manage air supply





	C.	What recognized agencies offer cavern and cave diving certification?





	   Answers:	(1) National Speleological Society (NSS)


			   	(2) National Association for Cave Diving (NACD)


			


	D.	What is the two�thirds rule?





	   Answer:  	Always reserve at least two�thirds of your


				beginning air supply for your return trip.





	E.	Why is nylon rope preferred over manilla or polyethylene for guidelines?





	   Answer:  	Nylon neither rots nor floats





	F.	Why should cave divers not exceed 130 feet when diving?





	   Answer:  	To avoid the risks of nitrogen narcosis and carbon


				dioxide build up.
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Note:  It is imperative teams begin their dives with


       similar air supplies.














Note:  A minimum of 200 feet should be used.


�
		OUTLINE OF INSTRUCTION						INSTRUCTOR ACTIVITY


��
�





	G.	How many lights should be carried for cavern and cave diving?





	   Answers:	(1) Two underwater lights for cavern diving


				(2) Three underwater lights for cave dives





    H.  What is the worst kind of silt?





	   Answer:  	Clay��it takes hours to precipitate.





VI.   ASSIGNMENT





	  None
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