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AN APPEAL TO THE 111th. CONGRESS ON LIFESAVING ISSUES 
THAT AFFECT OUR LIMITED TONNAGE MARINERS 

 
[Publication History: This report supersedes Report #R-208 (July 1999), and Report #R-235 (Feb. 19, 2000) and 
incorporates portions of Report #R-230, Jan. 17, 2000 and updates Report #R-354 first released on Feb. 7, 2003, 
updated on Oct. 16, 2004, and revised on Nov. 19, 2006.  We updated the report on Jan. 7, 2008 and again on Mar. 
21, 2009. By directly  appealing to the House Transportation and Infrastructure Committee and the Senate 
Commerce, Science and Transportation Committee in Nov. 2006 we reiterated that our Association was unable to 
make suitable progress with the Coast Guard on the lifesaving issues described herein and that further delay only 
places the lives of our mariners and other members of the public at continued risk  We updated the report in Jan, 
2008 to reflect compelling information on cold-water risk by a report issued by the Transportation Safety Board of 
Canada.] 
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EXECUTIVE SUMMARY 

 
 The U.S. Coast Guard has a well established lifesaving equipment approval program that rarely is seriously 
questioned because of its close association with the service’s world-renowned leadership in the search and rescue 
field.  From the standpoint of a well-functioning bureaucracy, the lifesaving program is an unqualified success.  
However, our mariners have serious concerns that the Coast Guard refuses to address. 
 The National Mariners Association (NMA) (formerly GCMA) represents “lower-level” mariners that work on a 
variety of vessels of less than 1,600 gross register tons including tugs, towboats, offshore supply vessels, and small 
passenger vessels.  Over the past decade, our mariners found serious flaws in lifesaving equipment and Coast Guard 
lifesaving policies that affect not only our mariners but also members of the public (e.g., “passengers,” “industrial 
workers”, and “persons in addition to the crew”) that travel or work on the water.  Unfortunately, many “lower-
level” mariners seriously injured, disabled, or killed in the line of duty were denied adequate compensation by their 
employers and aggressive corporate attorneys.(1)  [(1)Refer to Reports #R-333,  Rev.3.  Don’t Count On Corporate 
Compassion or Coast Guard Concern – True Stories of Our Lost, Injured, and Cheated Mariners.  Also Report #R-
440, Employers Abuse Mariners On Health & Medical Issues.  Also Report # R-370., The Verret Case.] 
 In the past, maritime accidents dominated the Coast Guard’s safety agenda.  However, with the introduction of 
deliberate acts of terrorism in the attacks of “9/11,” the past agenda must be reconsidered because maritime 
disasters on the scale of the World Trade Center can be crafted by terrorists with evil intent. 
 Unfortunately, based on our experience, our “lower-level” mariners are unable to count on the Coast Guard to 
discover and remedy many of the problems on its own doorstep because their close “partnership” with industry’s 
fixation on the “bottom line” overwhelms many legitimate safety concerns.  Working mariners are concerned that 
“science” can be manipulated and government regulatory agencies like the Coast Guard can be corrupted to meet 
the desires of “industry” to conduct “business as usual” and ignore legitimate safety concerns. 
 During the 1990s, the NTSB championed necessary safety improvements in the marine industry – but it worked 
in a vacuum with a regulatory agency that often ignored or rejected its recommendations.  Many of our 
knowledgeable mariners watched these “Beltway” tactics with great dismay.  However, in the closing days of 2007, 
the Chairman of the NTSB assured our Association(1) that the NTSB was still actively working for change.  
[(1)Documented in NMA Report #R-354-A.] 
 Since most “lower-level” mariners are non-union “employees-at-will,” we were powerless to protest the 
Beltway bureaucrats as they “partnered” with industry to create a solid phalanx of denial on almost every safety 
issue important to mariners.  The “revolving door” carries many senior Coast Guard officers into the executive 
management positions where they remained aloof from the rank-and-file of lower-level mariner and often ignorant 
of their day-to-day problems. 
 It is unfortunate that the Coast Guard’s operational expertise in lifesaving and search and rescue never has been 
represented in Washington in proportion to the influence their acts of valor and heroism reflect on the Coast Guard’s own 
traditions and reputation.  The Coast Guard bureaucrats ride high on the reputation earned by its true heroes. 
 Serious problems in innovating lifesaving equipment for use aboard commercial vessels currently exist and directly 
affect our mariners as well as members of the public that rely on waterborne transportation in the United States. 
 The factual representations in this report point to the need for a “Blue Ribbon” commission of safety experts 
including working mariners and former Coast Guard SAR experts to re-evaluate current Coast Guard policies for 
the reasons mentioned in this report to protect our mariners in their workplaces as well as members of the public. 
 A sweeping review would be timely because The Coast Guard and Maritime Transportation Act of 2004 created 
an initiative to correct the egregious regulatory shortcomings that placed mariners on thousands of uninspected 
towing vessels at risk.  The Coast Guard clearly recognized this risk in May 1994(1) but did nothing about it.  
[(1)Refer to our Report #R-351,Rev. 1, How Safe is the Towing Industry?] 
 Previous NTSB recommendations need to be re-evaluated and acted upon to provide “out-of-water” survival 
craft for many vessels that need them for legitimate safety reasons.  These arguments are heightened as a result of 
the report issued by the Transportation Safety Board of Canada revealing the true risks of cold water immersion.  
The life of each mariner must be viewed in the same light as the life of a passenger and in the same terms the 
government uses to set the monetary value on saving a human life in each of its rulemaking projects, i.e., 
$2,700,000. 
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A FALL OVERBOARD INTO COLD WATER MAY BE A DEATH SENTENCE 

 
Falling overboard is all too common. 

It is not simply an occupational hazard, but can be a death sentence. 
 As winter approaches, so does the cold water season.  This article is an extract from a Canadian research report 
that we urge every mariner to read immediately.  With the current emphasis on “hypothermia,” our mariners may 
find they are blindsided by their lack of knowledge of additional factors like “cold shock” and “swimming 
failure.”  Although these terms are well known to Coast Guard search and rescue experts, officials apparently 
prefer to ignore it and still continues to approve “in the water” lifesaving equipment like “life floats” 

----------------- 
[Source:  We are indebted to the Department of Transport, Canada, for its copyright permission covering their 
work entitled “Survival in Cold Water: Staying Alive” from which we extracted the following selection from the 
report’s “Executive Summary” and from Chapter 1.  We accept responsibility for “accurately reproducing” the 
selected material and do not hold the Department of Transport responsible for its manner of presentation.  We wish 
to credit and praise its author, Dr. C.J. Brooks for a well-referenced and researched paper and to the Department 
of Transport for its leadership in the field of cold water survival.] 
[Editorial Note:  Although we removed the reference numbers that appeared in the original text, we left the 
name(s) of the researchers and the dates their works were published.  We replaced the Celsius temperatures in the 
original report with their Fahrenheit equivalents (°F) for the convenience of our American readers.  The full report 
is available on disk from Transport Canada, Marine (AMSRE), Place de Ville, Tower C, 330 Sparks St., Ottawa 
Ontario, Canada K1A ON8..  We added emphasis by underlining, comments, and vocabulary to assist our target 
audience.] 
 

Survival in Cold Water:  Staying Alive 
Executive Summary(1) 

[(1)A summary of the entire book not just this excerpt.] 
 
1. It is quite astonishing that over the centuries, hundreds and thousands of humans have drowned in cold water, 
and it is only in the last 50 years that anyone has taken this death toll seriously.  Death was attributed to drowning 
from an inability to stay afloat and vague terms, such as exposure.  This is because death at sea was, and to some 
degree still is considered an occupational hazard.  Fishermen for instance, who are most at risk, simply considered 
it as on occupational hazard and fate.  Any attempt at protection was to float the person in rather than out of the 
water.(1)  [(1) Comment: In Report #R-354, Rev.1.  A Direct Appeal to Congress on Lifesaving Issues Affecting 
Lower-Level Mariners, we reported that the U.S. Coast Guard still approves life floats and buoyant apparatus that 
require survivors to remain in the water awaiting rescue on tugs, towboats, small passenger vessels and OSVs 
directly threatening the lives of our lower-level mariners.] 
 
2. It took until the middle of the Second World War for the UK and Germany, and post-Korean war for the US to 
realize that there was a problem from sudden cold water immersion. 
 
3. As a result, internationally over the last half of the 20th century, there has been considerable human 
experimentation in cold water physiology.(1)  The pioneering work was done in the mid-1940s and 1950s, but by the 
1960s, it appears to have been forgotten and needed to be relearned.  The advent of the offshore oil industry created a 
demand for more research to produce better immersion suits.  This created a flurry of experimentation in the 1980s 
and 1990s.  A number of these experiments have been cited to give the reader the wide scope of them.  
[(1)Vocabulary:  Physiology = the science dealing with processes and functions of living organisms and their parts.] 
 
4. Although the four stages in which death may occur in the cold water accident were known since the Second 
World War, stage one (cold shock) and stage two (swimming failure) were considered only of academic interest.  
As a result, regulators, teaching establishments and survival suit manufacturers all concentrated their efforts on 
protecting the human from hypothermia.  In this regard they have done a very good job. 
 
5. Even though there are well established teaching programs, good regulations and much improved life saving 
equipment, there are still in the order of 140 000 open water deaths each year.  What has been overlooked is the 
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significance of the first two stages - cold shock and swimming failure as a cause of death)  The severity of the 
effects of cold shock is directly proportional to the water temperature peaking between 50°F and  59°F. 
 
6. The layperson and accident investigators are often surprised that some people do not survive a lengthy 
immersion.  Theoretically they are within the "safe" boundaries of one or more of the survival curves that have been 
developed to predict death from hypothermia. These people do not die of hypothermia per se.  They die from a 
variety of problems in which moderate hypothermia is enough for them to lose their physical ability and mental 
determination to keep their backs to the waves.  They thus inhale the next wave and die from drowning in spite of 
wearing a life jacket. 
 
7. In regard to immersion suits, Eskimos have used "spring pels" to protect themselves from sudden cold water 
immersion since they took to the water.  Crude suits have been available to mariners since the mid 19th Century.  A 
concentrated effort to produce a practical, commercially available suit did not occur until post 1945.  Between the 
1950s and the late 1970s, the suits were criticized due to poor design, poor fit, leakage and quality control in the 
manufacturing process.  In the last 20 years, with the introduction of several standards, including the 1983 IMO 
SOLAS(1) standard, improvement in fabrics, zips(1) and better inspection procedures, the water tightness of the suits 
has improved, and acceptance has improved.  [Vocabulary: IMO SOLAS = The International Maritime 
Organization’s, Convention on the Safety of Life at Sea.  Zips  -= zippers.] 
 
8. Fundamental principles of the immersion suit design and development are discussed, particularly the 
requirements for a dry suit, the necessity for it to be integrated with the lifejacket, the profound, negative effect of 
leakage on the immersed Clo insulation value,(1) the difficulty of protecting the hands and the penalties for the use 
of poor materials and quality control in the manufacturing process.  [(1)Vocabulary: Clo value = a technical term of 
measurement of the amount of insulation value.  It is discussed extensively in chapters we did not include.] 
 
9. Thermal manikin technology for evaluating the thermal protection of an immersion suit moved rapidly forward 
in the 1980s, but has stagnated basically due to lack of funding.  Although there are pros and cons for manikin use, 
the way ahead is to develop a simple manikin for suit thermal testing against a standard.  Humans should only be 
used for new concepts and major modification to already approved suits.  More research is needed to clarify the 
proportional contribution of torso, head and limbs to the heat equation in order to fine tune the next generation of 
manikins. 
 
10. In regards to who should be protected and what regulations require modification or initiation, there are thirteen 
professional categories that require either a constant wear suit (Group I), a ship abandonment suit (Group II), or a 
passenger immersion suit system (Group Ill).  Modifications are required to the standards related to the Group I and 
II suits, but most important, the Group III (passengers sailing in water below 59°F) are currently unprotected.  In 
the next two years, Transport Canada(1) should require the carriage of a Navy style quick don immersion suit, within 
the next five years, an integrated passenger immersion suit system must be developed.  [(1)These Canadian goals 
are worthy of our government’s careful consideration.] 
 
11. In regards to the practical advice regarding the regulations requiring the carriage of liferafts and training of 
operators of passenger carrying vessels. 
(a) Wherever possible, entry into water below 59°F should be avoided.  Direct entry into a life raft should be the 

objective.  [((1)Comment: The (U.S.) National Transportation Safety Board made this point in their 1986 report 
on the Pilgrim Belle grounding.] 

(b) Transport Canada should use this philosophy in the design, development and implementation of all new 
legislation in a step wise fashion.  All vessels operating in Canadian lakes and rivers at 59°F or below should 
carry liferafts(1) that can easily be launched and boarded by the entire crew and passengers.  [(1)Comment:  This 
refers to inflatable liferafts not life floats.  We agree!] 

(c) The only exception to this should be where it is physically or practically impossible to stow a liferaft.  Under 
such conditions the passengers must wear inflatable lifejackets when on board. 

(d) Operating a vessel close to the shore or in groups or the carriage of EPIRB are not reasons for waiving this 
requirement because death from cold shock will occur within 3-5 minutes, swimming failure in under 30 
minutes, and darkness only hampers escape and rescue. 

(e) The Marine Emergency Duties curriculum should be amended to include the two new Canadian videos on cold 
shock, swimming failure, hypothermia and post-rescue collapse.  
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12. A correctly designed and fitted lifejacket plays a vital role in the effort to protect the human from cold shock.  
Introduction of legislation and regulations since 1945 have had a dramatic effect on drowning statistics.  These are 
at an all time low in Canada of 1.2 per 100,000 population. 
 
13. This does not allow any complacency because work still needs to be done on the nomenclature(1) of flotation 
devices (lifejacket v. PFDs), improvement in self righting tests, a review of self- righting requirements, co-
ordination of new standards with the IMO/ISO/CEN standards, and the question of legislation of the wearing of 
flotation devices on small passenger vessels.  More attention should also be paid to how fashion positively or 
negatively affects the wearing of lifejackets and personal flotation devices.  [(1)Vocabulary: Nomenclature = 
names or descriptive terms. “Life Jackets” and PFDs are examples of lifesaving devices with different functions.] 
 
14. If the decision is made to develop new standards for lifejackets (inshore and offshore) and PFDs (generally 
domestic and recreational) then because there is so much commonality between them, neither must be developed in 
isolation of each other.  Furthermore, it is essential that preferably the committee chairman or senior representative 
for both standards should both attend each other's meetings and also international meetings with IMO/ISO/CEN.  If 
this does not happen an incongruous situation may occur where common essential parameters may not be in 
agreement. 
 
15. For those destined to develop the integrated immersion suit system, it must be remembered that: 
(a) getting wet is potentially very dangerous. 
(b) a dry system must be provided to achieve protection from the four stages of immersion. 
(c) leakage of as little of one-half litre of water into the system will reduce insulation by 30%. 
(d) the maximum insulation that can be added to a suit to prevent heat loss and still be wearable is 4.5 Clo in air. 
(e) protection of the hands in the longer term is problematic, but not essential to survival, providing function is 

maintained for critical tasks. 
(f) testing should be as realistic as possible to avoid disappointment with the function of the final product in the 

survival situation. 
 
 Golden and Hervey (1981)(1) identified four distinct stages in which a human immersed in cold water may 
become incapacitated and die.  However, what is most important to note is that stages 1, 2 and 4 [described below] 
were largely regarded as of academic interest only; so they did not have a large effect on survival policy, 
international regulations and survival equipment.  All of the effort was concentrated on stage three, that of 
hypothermia, on predicting the onset and prevention of hypothermia.  Thus, there is still no consideration given to 
the physiological impact resulting from the first two stages of immersion in the design of emergency equipment.  
For instance, flares are still vacuum packed in polythene bags and as in the Estonia accident were not usable simply 
because no one had the grip strength or the tactility to open the bags.  The bailer in the Estonia liferaft was wrapped 
in polythene and after attempting to open it with his teeth, one survivor finally gave up after he had lost several 
teeth!! Anyone who works, flies or plays over cold water, those who design equipment for emergency use, and 
coroners and pathologists who investigate deaths in marine accidents must know about these four stages.  
[(1)Identifies authors of published research projects.  These references appear in the full report.]  
 

Stage 1 – Initial Immersion Responses or “Cold Shock” 
 
 On initial immersion, there is a large inspiratory gasp followed by a four-fold increase in pulmonary ventilation 
(i.e., severe hyperventilation).  This on its own can cause small muscle spasms and drowning.  Along with this, 
there is a massive increase in heart rate and blood pressure.  These latter cardiac responses may cause death, 
particularly in older, less healthy people.  These effects last for the first two to three minutes, just at the critical 
stage of ship abandonment.  (Tipton, 1989 & Tipton et al., 1994)  
 Death from cold shock is not uncommon.  …Typical examples … continue to be regularly reported in the 
Canadian press each year demonstrate the practical evidence that cold shock kills. 
 

Stage 2 – Short Term Immersion or “Swimming Failure” 
 
 Death at this stage, between three and thirty minutes after immersion, appears to affect those who try to swim.  
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It has now become apparent that much more emphasis must be put on swimming failure as a cause of death.  It 
must also be understood that ability to swim in warm water is no indication of how well a human can swim in cold 
water.  The classic testimony heard in the coroner's court is:  “We saw him go over the side, he started to swim and 
by the time we had the boat turned around and tried to identify where he was lost, he had disappeared.  How could 
that be?  He was an excellent swimmer.” 
 The cause was thought to be due to the respiratory and cardiovascular responses already started in the initial 
immersion.  An alternative theory was that the cold water contact with the nose and mouth induced the “diving 
response.”  This causes breathing to stop (apnea), a slowing of the heart rate (bradycardia) and even cardiac arrest 
(asystole). 
 These are not rare events either and are commonly reported in the newspaper. 
 There are several common threads in these types of accidents: 

• the victims were good swimmers 
• the water was cold 
• death occurred within a matter of only minutes – much too early for hypothermia to set in 
• they were all healthy people 
• they were often in shallow water 
• the accidents occurred within feet of the shore. 

 Most important, there was potential help at the scene of the accident, but no one recognized the danger of 
sudden death from cold shock in an otherwise healthy person.  This is the precise reason why standards for 
wearing lifejackets and/or carriage of liferafts must not be relaxed when operating in cold water.  Carriage of 
EPIRBs (with their 90 minute to 2 hour response time), and the fact that the vessel may be operating in a group or 
close to shore are not reasons for a waiver. 
 The clear message is that sudden entry unprotected in cold water is very dangerous and should be avoided 
wherever possible.  This applies to everyone whether commercial operators or recreational boaters. 
 

Stage 3 – Long-Term Immersion or “Hypothermia” 
 

Heat Balance: The Basic Physics 
 In order to understand the cause of hypothermia, it is important to understand the basic physics of how a human 
maintains heat balance. 
 Heat flows down a thermal gradient from high to low temperatures.  Thus, in the cold, a thermal gradient is 
established, down which heat “flows” from the warmer deeper tissues to the cooler tissues near the surface of the 
body.  Heat then escapes from the body to the environment. 
 In normal circumstances in air, the body can exchange heat with the environment via four physical processes:  
radiation (R), convection (C), conduction (K), and evaporation (E). 
 
R (Radiation).  All objects possessing heat, including the body, emit thermal radiation from their surfaces. 
 
C (Convection).  This is the process by which heat is exchanged with the environment by the movement of air or 

water molecules adjacent to the skin, as they move away they are replaced by colder molecules. 
 
K (Conduction).  This term is used to describe heat exchange between the skin and surrounding surfaces with 

which it is in direct contact. 
 
E (Evaporation).  Evaporation is the process by which energy transforms liquid to a gas.  The heat required to 

drive this process is removed from the surface of the object on which evaporation is occurring, and it cools. 
 
 For body temperature to remain stable in a cool environment, the heat produced by the body at rest or through 
exercise or shivering (M), must match that lost by R, C, K and E, or combined, R+C+K+E=M. 
 Several factors influence the amount of heat exchanged by R, C, K, and F.  The most common are: the surface 
area involved in heat exchange; the temperature gradient between the body and the environment; and the relative 
movement of the fluid (air or water) in which the body is placed.  This explains why someone will cool faster if:  
they are in colder water (gradient); if they are partially immersed compared to completely immersed (surface area); 
if they are in fast flowing as opposed to still water (movement of the fluid); and if they move about compared to 
staying still (relative movement of the fluid). 



 

7 

 In water, heat is conducted to the molecules of water in contact with the skin (“boundary layer”).  These 
molecules are warmed and rise (Convection), and are replaced by cooler ones.  Thus, in water only two of the four 
primary pathways for heat exchange are available, and heat loss is principally by convective and conductive heat 
exchange.  Despite this, a naked individual in cold water will cool approximately four times faster than in air at the 
same temperature.  This is because thermal conductivity of water is 25 times that of air, and its volume-specific 
heat capacity is approximately 3500 times that of air.  Therefore, water has a much greater capacity to extract heat 
[than air of the same temperature].  The volume-specific heat capacity is obtained by multiplying the specific heat 
of a substance by its density.  It represents the amount of heat required to raise the temperature of a given volume of 
water by 1°K.  At 98.6°F (i.e., normal body temperature) the volume-specific heat capacity of water is 3431 times 
that of air.  Furthermore, when in water, unlike air, the surface area available for heat exchange with the 
environment comes close to 100%.  This is the reason why cold water is so dangerous. The corollary to this is that 
hot water is a very good medium to re-warm hypothermic victims. 
 After thirty minutes or more of immersion, death may occur from hypothermia.  The reason for this is that water 
has a specific heat 1000 times that of air and a thermal conductivity of about 25 times that of air.  Thus, when a 
body is immersed in water below body temperature (98.6°F), it will inevitably cool to hypothermic levels at a rate 
dependent on: 

• Temperature differential 
• Clothing insulation 
• Rate of agitation of the water 
• Body heat production produced by shivering and exercise 
• Ratio of body mass to surface area 
• Subcutaneous fat thickness 
• State of physical fitness 
• Diet prior to immersion 
• Physical behaviour and body posture in the water 

 As the deep body temperature falls, humans lapse into unconsciousness.  Death may occur in two ways – 
drowning through incapacitation, and cardiac arrest.  Death from drowning will occur in a lightly dressed individual 
even wearing a lifejacket, approximately one hour after immersion in water at 41°F, or two hours in water at 50°F, 
or in six hours or less at 59°F. 
 If the deep body temperature continues to fall, death occurs on average from cardiac arrest somewhere below a 
body core temperature of 75.2°F.  The lowest recorded survival temperature in an accidental victim is 56.6°F.  
However, after surgical induction of hypothermia, there has been one reported incident of resuscitation from a body 
core temperature of 48.2°F…  
 

Example: COMET,(1) May 1973 
 The COMET had 27 persons on board and sank in Block Island Sound, Rhode Island, about seven miles 
offshore, in 48º F water.  The COMET had no EPIRB and the only lifesaving apparatus was a 20-person buoyant 
apparatus.  About 15 of the survivors held onto the buoyant apparatus at some point, including two of three who set 
out in a swamped dinghy to get to the buoyant apparatus.  Six others were able to use an 8-ft by 10-ft piece of 
flotsam for partial support.  Almost everyone on board had a lifejacket on when they abandoned ship.  The two or 
three people who were not able to get a lifejacket were able use either the buoyant apparatus or the flotsam.  The, 
first death occurred in the dinghy about one-half hour after the sinking   Deaths continued until rescuers happened 
on the scene 4 hours later. A total of 16 persons died in this time.  [(1)NMA file #M-157] 
 

Example: JOAN LA RIE III,(1) October, 1982 
 The JOAN LA RIE III had 22 persons on board and sank about 8 miles off of the New Jersey coast in 53°F 
water.  Life saving apparatus consisted of a 7-person buoyant apparatus and a 15-person life float.  Most of the 
passengers were resting in the deckhouse when the vessel was hit by a rogue wave, heeled over, and began to flood.  
Two persons are missing as a result of this casualty.  They may have drowned in the deckhouse.  The remaining 20 
persons were able to escape into the water, but none was able to put on a life jacket.  Apparently all but two persons 
made it to the life float and buoyant apparatus, which were secured together.  Those two died.  Of the remaining 18 
gathered at the life float and the buoyant apparatus, 14 survived and 4 died in the 90 minutes it took for the rescue 
to arrive.  .  [ (1 )NMA file #M-107.  M/V Joan La Rie III, Capsizing and Sinking in the Atlantic Ocean on 24 
October 1982 with multiple loss of life.  Report #USCG-M-84-2 (16732/0004 HQS 82).] 
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Stage 4 – Post-Rescue Collapse 
 
 Up to twenty percent of immersion deaths occur during extraction from the water, or within hours after rescue.  
This was first noticed in 1875, by Reinke, a police surgeon in Hamburg.  He recorded cases of sailors who had 
fallen into the canals and harbour and died within 24 hours of being rescued.  During the Second World War, the 
Germans and Allies noted that some of those who were rescued alive, died shortly afterwards.  Matthes noted how 
ditched German aircrew who had been conscious in the water and aided in their own rescue, became unconscious 
and died shortly afterwards.  McCance et al, (1956) found that seventeen percent of those shipwrecked survivors 
rescued from the water at 50°F or less died within 24 hours of rescue.  None of the people rescued from water 
above 68°F died. 
 When the Wahine Ferry sank in 1969 in Wellington Harbour, Mercer reported that, of the 51 lives lost, twelve 
were alive on rescue, but died shortly afterward.  In the 1994 Estonia accident, at least one person who was noticed 
to be alive in the water, lost consciousness when in a helicopter hoist, fell back into the sea and died.  An extensive 
list of post rescue collapse incidents is reported in Golden's articles on shipwreck and survival and Golden and 
Hervey's article on the after-drop and death after rescue from immersion in cold water. 
 

Initial Responses to Immersion (Stages 1 & 2) 
New Scientific Information Since 1975 

 
 It has now become clear that over half of the immersion-related deaths occur during the first two stages of 
immersion, i.e., cold shock and swimming failure.  However, as stated previously, investigators still concentrate on 
the cause of the marine accident and not the precise cause of an individual's death.  It is still hard to accurately 
document at what stage of the immersion death occurred.  This is because little history has been gathered from 
survivors or by investigators; it is only possible, to a limited degree, to estimate the cause of death from a 
newspaper report or the scant information in the accident investigation. 
 The problem is further compounded by the fact that such a good job has been done educating people on the 
dangers of cold water, immersion and hypothermia, that even the pathologists now list the cause of death as 
hypothermia, even though the cold, wet body on their autopsy table actually died from cold shock or swimming 
failure and drowning. 
 Although cold shock or an increased respiratory response to cold water has been known for many years (Falk, 
1884), the practical significance of this response has only really been evaluated in terms of its practical importance 
in the last 20 years.  When considering at what water temperature protection should be provided against the initial 
responses to cold-water immersion, it is now known that the cold shock response begins at water temperatures 
below 77°F and peak at a temperature between 50 and 59°F.  This is in part, the explanation for deaths that occur in 
water as high as 59°F long before standard survival curves would predict.  It is now thought by many that the 
pressing threat to otherwise healthy individuals is the respiratory distress evoked by immersion and the consequent 
inability to control breathing and breath hold 

Swimming 
 Swimming has a massive impact on the rate of body cooling and can increase the rate between 30-40% Tipton et 
al (1999) studied the deterioration of swimming performance after the subjects had adapted to the stage 1 cold 
shock respiratory responses.  All ten competent swimmers completed a 90-minute swim in 77°F water; eight 
completed the swim in 64.4°F water.  In 50°F water, five swimmers completed 90 minute swims, four were 
withdrawn between 22 and 50 minutes close to swim failure and one was withdrawn at 61 minutes close to swim 
failure.  Stroke rate and length were similar in 77°F and 64.4°F water throughout the swims, but in 50°F water the 
stroke rate was increased and the stroke length decreased.  These changes were most pronounced in those close to 
swim fatigue.  Stroke length decreased by 50% during the last 30 minutes for the swimmer who reached swim 
failure in 61 minutes. 
 Coincident to this, the average swimming angle increased from an average of 18° at the start of the swim to 24° 
at the end of the swim.  The swimmer who reached swim failure finished with a swim angle of 35°.  After 15-30 
minutes in 50°F water, swimmers’ fingers were splayed and started to flex.  At the end of the swims, swimmers 
reported that it became increasingly difficult to straighten their limbs and coordinate swimming movements.  Grip 
strength was not altered by swimming in water at 77°F, but in water at 64.4°F and 50°F, it was significantly 
decreased by 11% and 26% respectively. 
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 Wallingford et al (2000) investigated the factors, which limit cold-water swimming distance while wearing a 
personal flotation device.  Five female and twelve male subjects took part in a swim in 57.2°F water.  The subjects 
swam an average of 889 metres before swim failure.  There was no correlation between distance swum and 
percentage body fat, aerobic fitness and abdominal skinfold thickness.  However, those who swum the greatest 
distance had a significantly larger tricep skinfold thickness. 
 Wallingford et al. agreed with the conclusion made by Giesbreicht (1995) that the majority of the decrement in arm 
performance is due to the local cooling of arm tissue and not due to hypothermia.  Wallingford's study did not support the 
assumption made by Hayward et al (1975) that hypothermia could be responsible for the inability to swim in cold water 
while wearing a personal flotation device.  If Hayward's prediction were correct, the swimmers would have covered a 
distance of 2058 metres before incapacitation. This was more than double the distance of 889 metres covered by the 
subjects long before incapacitation from hypothermia (end average core temperature of 96.4°F). 
 Markle (1991) correctly noted that persons in the water with and without lifesaving equipment died at a much 
higher rate than predicted by the estimated survival graph.  This supports Golden's theory that many victims drown 
during the cold shock and swimming failure stage of immersion, not from hypothermia per se.  Even if they survive 
long enough to cool, cold-induced muscle incapacitation can prevent their keeping their backs to the waves, and 
thus their oro-nasal cavities clear of water, sometime after their body core temperature is reduced by 3.6 – 5.2°F.  
This is why it is essential to wear a lifejacket with good sea keeping properties, i.e. self-righting, good freeboard 
and a face shield to protect from hypothermia. 
 Markle further concluded that “The present requirements for lifejackets, life floats and buoyant apparatus have 
proven adequate in all studied casualties where water temperature was 59.0°F or less”.  This might have been the 
case in this study, but it is still possible to die from hypothermia and post rescue collapse as in the case of the 
Lakonia in 1965 that sank in 64.2°F water off Madeira  
 The provision of a buoyant apparatus in which the survivor is basically floating with head only out of the water 
clinging to a becketed line in water below 59°F is only a last ditch measure if everything else has failed.  Drowning 
is very likely from cold shock and swimming failure, in the short term, and hypothermia and post rescue collapse in 
the long term.  The colder the water, the greater the chance of death.  Again, as Markle clearly pointed out, in the 
case of the Cougar accident, the two people who managed to get themselves on top of a buoyant apparatus were the 
two not to be hospitalized.  The remainder had to remain clinging to it in water at 13°C, three died.  Similarly, in 
another case referred to by Markle (Zephyr II accident), if the device had been a liferaft instead of a buoyant 
apparatus, the person without the lifejacket would have been able to board it and would have survived the few 
minutes in the water.  In this accident, eight of the survivors got separated from the boat.  They decided to swim to 
an island, only one was alive six hours later when he called for help when almost ashore. 
 

A Typical Case Where Death was Incorrectly Attributed to Hypothermia 
 Paradoxically, as previously stated, we have done a very good job of educating the public about hypothermia.  
As a result, local rescuers, police, the Red Cross, coroners and pathologists always assume that someone who has 
been pulled out of cold water drowned from hypothermia, yet this often is not the case.  Because this assumption 
has been made, little further questioning has been conducted to find out precisely how, when and where the victim 
met his/her demise. 
 The Ocean Ranger sank in near freezing water on the Grand Banks off Newfoundland in February 1982 with the 
loss of all 84 men.  No one was outfitted with a survival suit, although some wore lifejackets.  The cause of death 
was attributed to drowning from hypothermia, yet from the testimony available, many died after only a matter of a 
few minutes in the water. 
 Below is the testimony from the Master of the [rescue vessel] Seaforth Highlander: 
 It was at that time that the lifeboat began to capsize to port in a very slow manner, like watching a slow motion 
picture.  The men standing on top of the boat were thrown into the sea.  The boat remained capsized.  I believed 
during the capsize of the lifeboat the line we had made fast to it parted.  After it had capsized it was approximately 
12 feet maybe off the Seaforth Highlander, and I could see what I estimated to be eight or nine men clinging to the 
boat in the water.  I could see all these men.  They had lifejackets on, and there was a light on each lifejacket.  We 
were still along the lifeboat, and after maybe a minute and a half or two minutes – it is very difficult to estimate – 
the men clinging to the boat began to let go, and they drifted down my port side.  At that point I shouted down to 
the mate on the deck via the loud hailer system to throw over a liferaft.  I saw the men running up forward on my 
deck to go for the liferaft, and they threw a liferaft over the side, which inflated right beside the men in the water.  
No effort was made by any man in the water to grab hold of the liferaft.  No effort was made by any of the men in 
the water.  No apparent effort was made by any of the men in the water to reach the lines, which my men had been 
throwing to them after the boat capsized.  I saw a life ring with line attached landing close to the men clinging to 
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the boat, and they didn't make any effort to reach the life ring.  At this time there were some men drifting down my 
port side, but the lifeboat was still off the port quarter of the ship with two or three men clinging to it.  It was close 
to my port propeller at this time, so I had to stop my port propeller in case the men got caught in it … 
 I maneuvered the ship back around to an upwind position from the lifeboat and steamed down close to the 
lifeboat, the men and the lifejackets in the water.  There was no sign of life at all.  We could see all the men floating 
with their heads under the water, some of them with their arms outstretched, no sign of life, and the men on the 
deck were trying to pick up bodies. 
 Death obviously in this case was caused by cold shock and possibly swimming failure, but certainly not 
hypothermia. 
 

Breath Holding Ability and Ability to Control Breathing Rate 
 This is very critical for all who abandon ship into cold water.  If they abandon dry shod into a liferaft, there is no 
problem.  However, if they abandon ship into cold water, unless they are mentally and physically prepared for the 
cold shock, are protected with a survival suit, a lifejacket and a spray hood, they may drown in the immediate 
abandonment due to the inability to control breathing in the first three minutes of immersion.  It is not just a 
problem of not being able to breath hold; if you are in choppy water, there is an inability to coordinate and control 
breathing with wave splash.  This is a typical scenario for passengers on tourist vessels in Canada's lakes and rivers 
in spring and early summer. 
 Sterba et al (1979) investigated breath-holding capability of humans in water ranging from 59°F – 95°F.  They 
concluded that breath-holding ability at 59°F was approximately 30% of the non-immersed values. 
 Hayward et al (1984) showed clearly that there is an inverse relationship between water temperature and breath 
hold ability.  Thus, for abandonment in 77°F water, average breath holding is 38 seconds, whereas for 59°F, 50°F 
and 41°F water it is 28, 24, and 19 seconds respectively.  They concluded that breath-holding time in water below 
59°F was 25-50% of the pre-submersion level.  Their predictive curve was recently validated at the higher end of 
the scale by Cheung et at (2001) in 77°F water following a breath holding experiment.  Two hundred and twenty 
eight subjects participated and the average breath hold time was a mean of 39.8 ± 21.1 seconds. 
 

Potential for Cardiac Arrhythrnias 
 Tipton (1989) had already documented the initial cardio-respiratory responses to immersion in cold water, i.e. 
the massive increase in heart rate and blood pressure within the first three minutes of immersion.  Then in 1994, 
Tipton et at investigated the cardiac responses to submersion in water of 41°F and 50°F.  Ectopic arrhythmias 
(irregular heartbeats) were observed in 11 of the 12 subjects in 29 of the 36 submersions.  These occurred 
immediately after breaking of breath hold (i.e. just at the time after jumping into the water and having to take a 
breath).  They were benign in most cases, (i.e. they were of short duration, supraventricular in origin and producing 
no symptoms). 
 However, this may not be the case for an aging population of tourists that may have to abandon a vessel in cold 
water, such as the St. Lawrence River or one of the Great Lakes.  For those with a potential heart conduction defect, 
the heart is likely to be very susceptible to sudden immersion in water of 50°F, resulting in a cardiac arrest or death.  
Sudden immersion in cold water to the neck makes the heart much more susceptible to arrythmias, due to an 
increase in output of the stress hormones (i.e. Adrenaline, Noradrenaline).  The frequency of these arrhythmias is 
higher when the face is immersed. 
 

Manual Dexterity 
 There has now been more research done on loss of tactility in cold water during the first 10-15 minutes of 
immersion.  During this time, the cold water renders the limbs useless, and particularly the hands.  It can become 
impossible to carry out any self-rescue procedures.  This only enhances the possibility of perishing before 
hypothermia is established. 
 The ability to do such tasks as activate the life jacket inflation device (if fitted), climb into a life raft, cling to a 
becketted line(1) or activate a flare depends on manual dexterity and grip strength.  The ability of muscle to produce 
force is reduced when its temperature falls below 80.6°F.  This can occur in as little as 20 minutes in water at 
53.6°F.  Vincent and Tipton (1988) showed that the maximum voluntary grip strength (MVGS) of subjects who 
immersed their unprotected hands or forearms in 41°F water was reduced by 16% and 13% respectively, and that 
wearing a glove significantly reduced the MVGS by 16% in air and with the hand glove and water immersion 
combination, the reduction was 31%.  Research has also shown that handgrip strength was reduced by up to 60%, 
manual dexterity was reduced by 30% and speed of finger flexion was decreased by 15 to 25%.  A recent study by 
Heuss et al (1995 identified minimum hand temperature criteria for safety and performance – local skin temperature 
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59°F, nerve temperature 68°F and muscle temperature 82.4°F.  The sinking of the Hudson Transport on Christmas 
Day 1981 in the freezing water off the Gulf of St. Lawrence is a classic example where cold extremities contributed 
to the death of five seamen.  [(1)Vocabulary: Becketed line = a short line with or without an eye, such as one 
attached to a life float or other lifesaving device.] 
 The raft was overcrowded.  The night was pitch black. The deck lights had gone out a short time before.  They 
could hear air escaping.  They could feel freezing water coming up around them.  A spirit of sauve qui peut seized 
them all.  Six men made it back to the deck.  They were helped by the captain and Kennedy to scramble up the 
ship's side.  Their desperate plight may be imagined from the fact that some of them were so chilled by wind and 
water that they climbed the ladder using knees and elbows rather than hands and feet.  Five others fell into the sea 
and were lost.  Perhaps some of them were simply too cold to be able to climb up the ladder. 

 
Should Passengers Wear Lifejackets Prior to Abandonment, 

 This question was raised after several rapid sinkings occurred.  Particular accidents cited have been the loss of 
the MV George Prince (1976) in the Mississippi River where 76 people died, the loss of the USCGC Cuyahoga 
(1978) in Chesapeake Bay where 11 people died; the loss of the Marchioness (1989) in the River Thames, UK, 
where 51 people died; and the loss of the MV Miss Majestic (1999) on Lake Hamilton, Arkansas where 13 people 
died.(1)  The problem in each of these accidents was that many of the people were trapped between decks.  The 
wearing of an inherently buoyant life jacket would have further hampered their escape if it were possible.  
Nevertheless, for those who found themselves in the water and in the dark in two of the accidents, a life jacket was 
critical to their survival.  [(1)Comment: Add to that the 20 deaths on the M/B Ethan Allen on Lake George, NY on 
Oct. 2, 2005] 
 If one is therefore going to regulate that passengers must wear a lifejacket on a passenger-carrying vessel that 
does not have the ability to carry a liferaft, then the lifejacket must be an inflatable one.  The modern inflatable 
lifejacket is an excellent piece of life-saving equipment; it is comfortable, unobtrusive and very reliable.  The 
Europeans have been using them for recreation and commercial boating operations on their lakes, rivers and canals 
for years.  Canada has simply been slow in effecting new legislation for approval and it is only in the last five years 
that they have started to come into general use. 
 The argument from ship's operators that they are expensive to purchase and maintain is only partially true.  The 
fact is that once operators start to use them and passengers become familiar with them, then the confidence in their 
merit will go up, the price (due to a higher demand) will go down, and maintenance costs will correspondingly go 
down due to the general public starting to respect a very good piece of equipment that will potentially save their 
life.  The two children in the True North II accident would have likely been alive and well today if they had worn a 
good inflatable lifejacket as they stepped on board the boat. 
 

Summary 
 This [section] discusses essentials to know about the applied physiology of a sudden cold-water immersion 
accident. 

• Up until fifty years ago, no one really understood the reason why people suddenly immersed in cold water died.  
It was attributed to an inability to stay afloat and vague terms such as “exposure”.  Nor was anyone particularly 
concerned about the steady cost of life.  It was simply accepted as an occupational hazard and fate. 

 
• Any early attempt at saving shipwrecked mariners was to provide them with flotation in rather than out of the 

water. 
 Death may occur from one of the four stages of immersion: 

- Stage 1 Cold shock (3 - 5 minutes) 
- Stage 2 Swimming failure (3-30 minutes) 
- Stage 3 Hypothermia (after 30 minutes) 
- Stage 4 Post rescue collapse (during or hours after rescue) 

• Although the four stages have been known since World War II stages 1 and 2 were considered only of academic 
interest.  As a result, regulators, teaching establishments and survival suit manufacturers all concentrated their 
efforts on protecting the human from hypothermia.  Indeed, in this regard they have done a very good job. 

 
• Even though there are well-established teaching programs, good regulations and much improved life saving 

equipment, there are still in the order of 140,000 open water deaths each year.  What has been overlooked is the 
significance of the first two stages – cold shock and swimming failure as a cause of death.  The severity of the 
effects of cold shock is directly proportional to the water temperature peaking between 50 – 59°F. 
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• The layperson and accident investigators are often surprised that some people do not survive a lengthy 
immersion.  Theoretically they are within the “safe” boundaries of one or more of the survival curves that have 
been developed to predict death from hypothermia. These people do not die of hypothermia per se.  They die 
from a variety of problems in which moderate hypothermia is enough for them to lose their physical ability and 
mental determination to keep their backs to the waves.  Thus, they inhale the next wave and die from drowning 
in spite of wearing a life jacket. 

 
• From all the combined research on cold-water accidents and scientific research, it has become clear that sudden 

immersion in cold water (i.e., below 59°F) is very dangerous; it should be avoided if at all possible.  It has now 
been shown that a person's swimming ability in warm water bears no relationship to that in cold water.  A 
conscious decision to swim (and rescue oneself) or stay floating still in the water (and be rescued) should not be 
taken lightly without assessing the pros and cons.  In water below 59°F, crew and passengers must abandon ship 
dry shod.  If it is not practical to stow a liferaft on small vessels, then passengers must wear a modern inflatable 
lifejacket at all times. 

 

THE 1951 PELICAN DISASTER AWAKENED CONGRESS 

 
 On the morning of September 1, 1951, the 42-foot motorboat PELICAN embarked 62 passengers and two crew 
members at Montauk, NY, for a fishing trip off Montauk Point.  Since the vessel was less than 15 gross tons, it was 
not required to be inspected by the Coast Guard at the time. 
 After fishing for about an hour, the wind began to kick up and the Captain, a Coast Guard-licensed motorboat 
operator, headed back for the dock.  As the PELICAN rounded Montauk Point, two successive seas hit on her 
starboard quarter causing her to capsize at 2:10 PM one mile north of Montauk lighthouse and in plain view of 
persons on shore.  Although there were 86 life jackets in two deck lockers, there was no lifesaving equipment that 
offered out-of-water protection for any of the passengers and crew.  Consequently, forty-five (45) persons 
including the Captain perished within 30 minutes of the accident. 
 
[NMA Comment:  Reports from our mariners indicate that passenger ferries and “head boats” still run 
these waters without “out-of-water” survival craft for crew and passengers.] 
 
 In studying the Coast Guard report almost a half-century after the fact, certain points stand out clearly.  
Although the Coast Guard had licensed motorboat operators since April 25, 1940, Congress finally assigned the 
Coast Guard the task of inspecting all “small passenger vessels” carrying six or more passengers for hire after the 
PELICAN disaster.  Although many small passenger vessels now must carry lifesaving appliances in addition to 
lifejackets, the National Transportation Safety Board (NTSB) recommended in 1986 following the grounding of the 
M/V PILGRIM BELLE that lifesaving appliances capable of keeping all passengers and crew out-of-water be car-
ried on all small passenger vessels to prevent loss of life from hypothermia. 
 It is painfully evident to our Association that the Coast Guard made a clear decision NOT to follow the 
recommendations of the National Transportation Safety Board following the PILGRIM BELLE and other accidents of 
a similar nature.  We can only hope that the NTSB will continue to do the “right thing” for our mariners and that 
Congress will direct the Coast Guard to follow their recommendations.  Unfortunately, in recent years our association 
witnessed more “armchair sailor” types from the Coast Guard bureaucracy infiltrating the ranks of the NTSB. 
 

THE 1985 PILGRIM BELLE ACCIDENT 
 
 In terms of maritime disasters, and certainly in comparison to the PELICAN accident, the grounding of the 
small passenger vessel PILGRIM BELLE on Sow and Pigs Reef in Vineyard Sound, MA, on July 28, 1985 was 
hardly a disaster for the record books although it contained many seeds with potential for future disasters.  The 
NTSB explored them all in detail. 
 The PILGRIM BELLE was a 192-foot coastwise cruise ship designed to carry 104 passengers and 25 
crewmembers in overnight accommodations.  Although its displacement was 890 tons, it was designed to 
admeasure at less than 100 gross tons – a magic number that allowed the Coast Guard to classify it as a “small 
passenger vessel” inspected under regulations at 46 CFR Subchapter T  At the time of the grounding, the vessel was 
on a 7-day cruise carrying 84 passengers and 16 crewmembers. 
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 The Officer in Charge Marine Inspection (OCMI) in Mobile, AL, where the vessel was built determined that the 
PILGRIM BELLE was “…not the type of vessel to which Subchapter T(1) was intended to apply.  A lengthy and 
technical administrative process followed in which the vessel’s Certificate of Inspection (COI) was amended and 
vessel ownership was changed several times as the vessel’s service was changed from warmer, subtropical climates 
into more northerly waters.  However, in defense of the Coast Guard, it is only fair to say that a number of 
reasonable regulations that generally govern large (Subchapter H) passenger vessels were put in place on this 
“small” passenger vessel.  [(1)Subchapter T contains regulations for small passenger vessel regulations in 46 CFR 
Parts 175-185.] 
 The lifesaving equipment aboard at the time of the accident met the stated requirements in the Certificate of 
Inspection although the existing COI incorporated several significant administrative errors that are not uncommon 
when a vessel with complex requirements moves from one inspection zone to another.  Among the required 
lifesaving equipment was 6 life floats, each having the capacity of 22-persons, to accommodate a total of 132 
persons – the full number of persons the vessel was certificated to carry. 
 Prior to issuing the initial Certificate of Inspection, the OCMI in Mobile required inflatable life rafts for the 
vessel.  Inflatable liferafts are costly but provide passengers and crew with “out-of-water” protection against 
hypothermia.  However, the owners of the vessel appealed the decision to Coast Guard Headquarters that upheld 
the OCMI’s ruling.  The Coast Guard’s reason for denying the owners request was stated as follows: 
 “The requirement for lifeboats on passenger vessels is to provide for out-of-water flotation in the event that the 
vessel has to be abandoned.  Buoyant apparatus (e.g., life floats) do not support survivors out of the water.  
Substitution of buoyant apparatus for the required lifeboats and life rafts is appropriate only on certain protected 
waters, and then only at times of the year when the risk of injury from immersion hypothermia is low.  The M/V 
PILGRIM BELLE will not meet these operational limitations and must therefore carry lifeboats and inflatable 
liferafts for all persons on board.” 
 It is clear at the time that Coast Guard Headquarters understood the importance of “out-of-water” survival craft.  
The owners also understood the requirements as well since, earlier in the year they rented inflatable liferafts to meet 
requirements in an inspection zone where they were operating in Florida.(1)  However, by choosing to take 
advantage of the monetary savings offered by an unfortunate administrative error, they initiated a controversy that 
still rages two decades later.  [(1)Refer to Report #NTSB/MAR-86/08, pgs. 16, 17] 
 The PILGRIM BELLE ran aground because the master piloted the vessel carelessly and allowed it to drift off 
course.  The vessel’s was holed in several places but never sank.  Fortunately, none of the passengers or crew was 
injured in this incident.  However, the NTSB had the foresight to see the full potential of this disaster and sounded 
the alarm that a number of practices needed to be changed.  The vessel was salvaged, changed owners, and sails 
today in Alaska as the SPIRIT OF ’98 – and, unfortunately grounded again in 1999 as a result of another human 
error.(1)  [(1) NMA File #M-194] 
 The accident, that put 84 passengers and 16 crewmembers “at risk,” had a number of different facets reflected in 
16 wide-ranging “recommendations” by the National Transportation Safety Board.  The Coast Guard substantially 
revised the regulations governing small passenger vessels in 1996 using some of the NTSB findings in this 
accident. 
 Unfortunately, the new regulations(1) still allow life floats to be used on many small passenger vessels in 
domestic operation: “Any buoyant apparatus in use on an existing vessel on March 11, 1996 may be used to meet 
the requirement for life floats as long as the buoyant apparatus is in good and serviceable condition.”  [(1)46 CFR 
180.16(d)] 
 
[NMA Comment:  Existing life floats are rugged, durable and can be renewed and rebuilt relatively cheaply 
for years to come – and therefore remain a continuing threat.] 
  
 The fact that the Coast Guard never effectively implemented the NTSB “recommendation” on “out-of-water” 
lifesaving gear points to a fundamental difference in philosophy between these two agencies.  The NTSB 
recognized that the PILGRIM BELLE and the way it was operated and managed was a potential disaster waiting to 
happen – and took steps to prevent it.  On the other hand, the Coast Guard’s approach is “reactive” – in effect, show 
us the bodies and we will see that it never happens again.  The Coast Guard approach is often influenced more by 
the economics of the industry it regulates more than it is influenced by safety (i.e., the “cost-benefit analysis” 
required by the Office of Management and Budget on regulatory projects). 
 
[NMA Comment:  We regret that the Coast Guard approach to lifesaving has been “reactive” in contrast to 
the NTSB approach that has been “pro-active.”] 
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 The fact that inflatable life rafts provide out-of-water protection to save people from hypothermia is counter-
balanced by the fact that inflatable life rafts cost ten-times as much to buy and maintain as life floats.  If you look 
closely at the problem, the cost of providing an inflatable liferaft for a few thousand dollars pales into 
insignificance when compared to the value of saving a single human life set at $2,700,000 established by the U.S. 
Department of Transportation.  The cost of an inflatable liferaft pales into insignificance when balanced against the 
victim’s claims following fatal transportation-related accidents. 
 
[NMA Comment:  The value placed on a working mariner’s life by his employer and their insurance carriers 
make $2,700,000 look like a pie in the sky.  For example, in preparing our Report #R-311, The Loss of the 
M/V CHERAMIE BOTRUC 26 With Two Fatalities, the family of one of young victims of this negligent 
accident sued to raise the proffered settlement offer beyond the meager $50,000 offered.] 
 
 There is another and more subtle consideration.  The NTSB understands that many of the accidents it 
investigates affect the traveling public whereas many of the accidents the Coast Guard investigates involve “only” 
seamen.  NMA can cite many instances where employers as well as the Coast Guard treat our mariners as “second-
class” citizens. 
 “Lower-level” mariners have never had an effective voice at the national level unless they have union 
representation.  Although NMA has done its best to improve the condition of our mariners, working mariners do 
not receive the protections they deserve.  As one family member of the Botruc 26 accident told the National 
Offshore Safety Advisory Committee (NOSAC) in a packed meeting room at Coast Guard Headquarters, term life 
insurance should be a required part of any company’s “benefit package” to protect the mariners’ families in light of 
the hazards of the occupation. 
 Even though the Coast Guard is charged with general superintendence over the merchant marine and is obliged 
to correctly and uniformly administer statutory requirements in the interest of marine safety and seamens’ welfare, 
mariners generally have less influence with the Coast Guard than do their employers.  Consequently, mariners often 
must find redress for their grievances through the courts with the help of attorneys while their employers are 
comfortable using more convenient and less confrontational means like letters and phone calls to the Marine Safety 
Office to affect change, or protective shield of membership in a trade association, or a seat on a Federal advisory 
committee.  The personal expense for “lower-level” mariners to participate in these meetings in distant cities often 
precludes mariners from active participation. 
 

LIFE THREATENING PROBLEMS WITH LIFE FLOATS AND BUOYANT APPARATUS 

 
 The great appeal of life floats and buoyant apparatus for many boat owners is that they are simple to use, easy to 
maintain and, above all relatively cheap.  That says it all! 
 In August 1999, the our Association representing thousands of lower-level mariners serving on inspected and 
uninspected commercial vessels of less than 1,600 gross tons, pointed out significant problems with existing Coast 
Guard “approved” lifesaving appliances to Coast Guard officials at the highest level – with predictable results. 
 Lifesaving appliances, known as “life floats” and “buoyant apparatus,” are used on many commercial vessels 
including small passenger vessels, offshore supply vessels, tugboats, and other workboats our mariners serve on. 
 A life float’s outstanding advantage for boat owners is its relatively inexpensive price.  Our Association’s Board 
of Directors continues to be much more concerned with protecting human life than risking it with outmoded 
equipment.  We find that this equipment has certain definite inherent disadvantages: 
 

Disadvantages of Life Floats 
• A life float is designed to hang onto not to climb on or into. 
• To use a life float, you must first enter the water.  Your body remains immersed in the water.  Body heat loss of 

a person immersed in the water is up to 25 times as great as for a person in air of the same temperature.  
Survival time diminishes correspondingly. 

 
• Survivors are supposed to hang onto ⅜" polypro “lifelines” attached to straps sewn around the body of the life 

float.  These “lifelines” are of very small diameter and do not even have loops to hold onto.  Your hold on these 
lifelines depends on your grip that, in turn, depends on your time in the water, the water temperature, your 
physical condition, and the onset of hypothermia. 

• In calm weather, one or two people may possibly be able to balance themselves on a life float's body with their 
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feet inside the shark net – as is quite popular in summer camps and resorts.  In cold water, it would be to their 
very great advantage to do so.  However, the Coast Guard’s-rated “capacity” of any life float is much greater 
than 1 or 2 persons and ranges from 6 to 25 persons.  This barely allows enough space to hang onto around the 
float's periphery. 

• In heavy weather a life float typically weighing between 70 and 235 lbs. (when not waterlogged) will batter 
survivors in the water making it difficult if not impossible to survive for any length of time. 

• Water temperature from weather data buoys in the Gulf of Mexico during the coldest winter months regularly is 
reported as 60°F but may dip as low as 55°F.  On the western rivers that flow into the Gulf of Mexico water 
temperatures are considerably lower because of colder surrounding land temperatures found in more northerly 
latitudes than on the Gulf Coast.  Remember that a person begins to lose body heat the moment he or she gets 
into the water. 

• Although it is painted a bright international orange, has reflective tape on it, and is “Coast Guard Approved” the 
life float is not a state-of-the-art survival craft.  While it may give the illusion of safety, there are other survival 
craft such as “inflatable liferafts” and “inflatable buoyant apparatus” (IBA) that offer passengers and crew a 
much greater chance of survival.  Coast Guard officials in Washington, however, find life floats “good enough” 
as long as they risk the lives of other people.  These people are not always mariners! 

• Hypothermia has a record as a killer from the loss of over 1,500 persons on the RMS TITANIC in 1912, through 
two World Wars, to the PELICAN disaster, and on to the present.  Thousands of people lost their lives from 
cold-water (“cold shock”) immersion and hypothermia because they were unable to pull their bodies clear of the 
water.  One thing as certain as death and taxes is that dead people do not vote!  It is up to us, the living, to 
initiate changes. 

 
[NMA Comment:  Although “terrorism” is the term in current use, inhumanity can take many forms.  It is 
timely to point out that not all maritime disasters are accidents.  For example, the deliberate sinking of the 
liner LUSITANIA in May 1915 took almost 1,200 lives – many from hypothermia.  Ask the people of Cork, 
Ireland.] 

 

 
 

• Do not confuse “buoyant apparatus” with “inflatable buoyant apparatus” (IBA).  IBAs are relatively new 
survival equipment that do provide survivors with a reasonable chance to get out of the water.  The National 
Transportation Safety Board is more willing to accept this whereas the Coast Guard stubbornly will not consider 
it!  Modern “body counts” by Coast Guard statisticians overlook the “Titanic” and “Pelicans” as their lessons 
learned painfully by earlier generations become lessons forgotten.  Winston Churchill, at one time Great 
Britain’s First Lord of the Admiralty and wartime Prime Minister and a witness to huge losses of life in the cold, 


