
Annex 1

Report from the Institute of Ophthalmology, UCL, London: 
 "Spectral and temporal characterisation of Photochromic eyewear"





















Annex 2

Report from the Institute of Ophthalmology, UCL, London: 
 "Spectral and temporal characterisation of Photochromic lenses"



















Annex 3

Report from the Institute of Ophthalmology, UCL, London: 
 "Report on the potential reduction in visual acuity resulting from photochromic glasses"













Annex 4

Report from QinetiQ: 
 "Investigation into the likelihood of the Pride of Bilbao's radars detecting a small yacht"















































Annex 5

Extracts from the Preliminary Medical Report
by Dr F StC Golden OBE, PhD MB, BCh.



1

Extracts from the Preliminary Medical Report

By
Dr F StC Golden OBE, PhD MB, BCh.

(Relevant biographical details of author, together with a list of the documentary
evidence studied in the formulation of this report, is given at the Annex to this report)

The Yacht “OUZO”

INTRODUCTORY NARRATIVE BASED ON AVAILABLE FACTUAL DATA

1. Having departed Bembridge, IOW, at or about 2030 on the 20th August 2006,
the yacht Ouzo sank in the English Channel to the South of St Catherine’s
Point, Isle of Wight, in the early morning of the 21st, August 2006.

2. The three occupants of the yacht were:

a.  James Meaby, (age 36; height-183cm (6.0ft); weight –78kg (172lbs).
Body Mass Index (BMI) 23.3 (i.e. within normal range for his age
group, viz. <25).

b. Rupert Saunders, (age 36; height 183cm(6.0ft); weight – 80kg
(12.8lbs) BMI 23.9 (i.e. within normal range).

c. Jason Downer, (age 35; height – 173cm (5.8ft); weight 77kg (170lbs).
BMI 25.7 (marginally overweight).

3. The bodies of the three crew members were subsequently located as follows:

a.  James Meaby: located about 10 miles due South of the Nab tower on
the 22.08.06, by the fishing boat MALIKI. The Bembridge lifeboat
subsequently recovered the body at about 1230. The LJ appeared to be
fully inflated

b. Rupert Saunders: located to the South of Ventnor, Isle of Wight,
about 9 miles to the West of where James Meaby was located, by the
Lee-on-the-Solent Coast Guard helicopter on the 23.08.06 at 1900 and
recovered a short while later by the Yarmouth lifeboat. The LJ
appeared to be fully inflated.

c. Jason Downer: located in close proximity (approx 400 yards) to the
body of Rupert Saunders, and recovered by the Yarmouth Lifeboat.
The lifejacket, again, appeared to be fully inflated.

4. Prevailing environmental conditions:
a. Visibility: Good but overcast and very dark night.  Wind - WSW, force

4-5.
b. Sea state – slight to moderate; small waves (approximately 4-5 ft high),

occasional breaking crests.
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c. High water @ 22.19. Wind with tide until 22.19, and thereafter against
tide.

d. Sea Temperature in vicinity of presumed sinking = 18.8°C.

:
5. Clothing worn by victims:

a. James Meaby
 i. Light weight ‘T-shirt’
 ii. Knee length shorts
 iii. Short woollen socks
 iv. Full-length, lined, waterproof sailing trousers (manufacturer

“Henri Lloyd”). Zip & Velcro fly, elasticated waist, and
shoulder straps (“braces”). Velcro tightening straps at ankles.

 v. Wellington boots (sailing design)
 vi. Long sleeved, “Helly Hansen” sailing jacket with thermal

lining, draw string waist and full-length zip & Velcro front
opening.

 vii. Waterproof, red, sailing outer jacket (manufacturer “Henri
Lloyd”), with elasticated cuffs, integral adjustable hood and
full-length zip & Velcro front opening. (PM photograph No.06-
15889-1-1-001 in unnumbered Exhibit (working copy E208);
and in PM photograph No.06-15887-14-1-029 in Exhibit No
JFT/C/2/1.)

 viii. Fingerless sailing gloves
 ix. “Crewfit”, 150Newton, lifejacket with shoulder and waist

straps, gas inflation (manual activation).  Manufacturer –
Crewsaver.

b. Rupert Saunders
 i. Ankle socks under short Wellington boots
 ii. Knee length cotton trousers
 iii. Neoprene left knee brace secured by Velcro strapping,

extending from upper third of calf to mid thigh.
 iv. Short sleeved rugby shirt
 v. Long sleeved fleece jacket
 vi. Full length yellow, waterproof,  “MUSTO” sailing trousers,

with ‘Velcro’ securing strap at ankles, elasticated waist, and
shoulder straps (“braces”).

 vii. Waterproof, black, “MUSTO” yachting jacket with zip and
Velcro fastenings at wrists and full-length front opening.
Integral, lightweight yellow waterproof hood. (PM photograph
06-15887-14-1-009 in Exhibit No JFT/C/2/1; and in PM
photograph No. 06-15887-5-1-001)

 viii. “Crewfit”, 150Newton, lifejacket with shoulder and waist
straps, gas inflation (automatic activation).  Manufacturer –
Crewsaver.
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c. Jason Downer
 i. Knee length cotton trousers
 ii. Long sleeved (warm) round necked shirt
 iii. Long sleeved, “Helly Hansen” woollen lined, windcheater, with

integral hood. Draw string waist, elasticated wrists, and full-
length zip & Velcro front opening.

 iv. Lined “Gore-Tex” sailing trousers; each trouser leg had a 3/4
length lateral split with zip & Velcro fastening. Stud securing at
ankles. Draw string waist, and shoulder straps (“braces”).

 v. Waterproof, black with lateral white line trim to outer sleeve,
“MUSTO” yachting jacket with zip and Velcro fastenings at
wrists and full-length front opening. Integral, lightweight
waterproof hood. (PM photograph 06-15887-14-1-022 in
Exhibit No JFT/C/2/1; and PM photograph 06-15887-4-1-001
in Exhibit No E236)

 vi. Lightweight “Timberland” sailing shoes
 vii. Fingerless sailing gloves.
 viii. “Crewfit”, 150Newton, lifejacket with shoulder and waist

straps, gas inflation (manual activation).  Manufacturer –
Crewsaver.

6. No overt damage to clothing was noticed at time of Autopsy.

7. Cause of death (as reported by the Dr Purdue, Home Office Pathologist).
a. James Meaby – “…the combined effects of hypothermia and

drowning”.
b. Rupert Saunders –“….drowning” but post mortem autolysis made it

impossible to state definitely that he did indeed drown.
c. Jason Downer - –“….drowning” but post mortem autolysis made it

impossible to state definitely that he did indeed drown”.

8. There was no post mortem evidence of any of the three victims having
suffered an incapacitating traumatic injury or illness.

Immersion Survival Phase
9. It is to be expected that once in the water, the victims would inflate their

lifejackets (LJ), if not already activated. The cold water (18°C) permeating
beneath their outer clothing (via wrist, ankle, & neck apertures) would cause a
sudden cooling of the skin, resulting in a mild to moderate ‘cold shock’
response – unless the individual was already habituated to immersion in water
at that or a lower temperature. Given the environmental conditions and their
general state of health, this cold shock response should not necessarily cause
them any difficulty, other than intensifying the psychological shock associated
with their predicament.
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10. Once they recovered from the cold shock, after approximately 3 minutes, it is
probable that they would then settle down and prepare themselves for the
long-term survival ordeal. This will be more successful if they have received
prior survival training, i.e. acquired knowledge of the correct actions to take in
such an eventuality.

11. Survival time would be dependant on a number of interacting factors, viz.:
a. Water temperature
b. Sea state
c. Body insulation (intrinsic; i.e. body fat; and extrinsic, i.e. clothing

worn).
d. Buoyancy and airway protection, particularly in non-swimmers.
e. Personal characteristics, e.g. gender, size, and fitness
f. Heat production, i.e. exercise, shivering.
g. Body posture.
h. Seasickness, or the presence of other debilitating factors such as

intoxication, severe injury, etc.
i. Mental state.

12. Hypothermia. A sea temperature of 18°C, while ‘cold’ from a physiological
viewpoint, is not regarded as so severe as to cause a significant fall in the body
temperature in a short time, i.e. < 6 hours. In well nourished, fit, adult males,
especially when dressed as these victims were, it would be surprising if they
became significantly hypothermic in less than 12 hours. They would, however,
eventually become hypothermic, and if their airways were not adequately
protected from water aspiration, would die from drowning.

13. Sea state. When floating passively in water, as one could do when wearing a
correctly fitting, fully inflated, LJ, the mouth to water distance is normally
maintained at a distance of >12cm, or more1. This distance is sufficient in
calm water to protect the airway from being compromised by water splash.
However, in an open seaway, the natural flotation posture for a relaxed
individual, wearing a LJ, is to face the oncoming wave. If the waves are
cresting, then a number will break over the front of the LJ and the face of the
wearer. To avoid water aspiration in such circumstances, it will be necessary
to breath-hold at the appropriate time. As this is a voluntary action, there
would be a requirement for the immersed victim to be fully conscious to avoid
aspiration.

14. In a sea state, in which wave frequency is high, and as a consequence frequent
breath holding is required (possibly with every wave), it becomes difficult to
breathe normally and effectively. In such conditions the victim very quickly
learns, naturally, to turn his back to the waves; this makes breathing very
much more comfortable and effective. However, to maintain this attitude

                                                
1The SOLAS Convention of 1983 (Regulation 32), states that an approved lifejacket (LJ) should be
capable of lifting the mouth of an unconscious person not less than 120mm clear of the water with the
body inclined backwards at an angle of 20° and not more that 50° from the vertical position. A LJ
should also be capable of turning the body of an unconscious body in the water from any position to
one in which the mouth is clear of the water in not more than 5 seconds.
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relative to wave direction, it will be necessary for the victim to make
appropriate muscular actions, e.g.. arm paddling. But when body temperature
falls by >2°C (by definition the onset of hypothermia), the peripheral muscle
temperatures will tend to be in the region of 28°C or below. At these
temperatures, coordinated muscular activity increasingly becomes impaired
and eventually ceases. The hypothermic victim will then be turned (by the
wave) to face the oncoming wave, start aspirating water and drown – i.e.
before death from hypothermia per se, is likely to occur (deep body
temperature of 24-26°C).

15. Given the prevailing sea state conditions in this incident (viz. slight to
moderate; small waves, approximately 4-5 ft high, with occasional breaking
crests), the wave splash threat should not have constituted a serious survival
challenge to fit men wearing fully inflated lifejackets. Prior to their eventual
loss of consciousness from hypothermia, the greatest threat from wave splash
would have occurred in the earlier part of their ordeal, i.e. prior to 22.19, when
the tide was against the sea - assuming the incident had occurred in that
period. That threat would have occurred when they should have been at their
fittest and therefore more capable of defending themselves from the waves.

16. The probable sequence of events, for someone with effective buoyancy and
immersed in a moderate sea state in water at 18°C, is as follows: a brief initial
cold shock response followed by a short burst of shivering, which would cease
almost immediately as the skin temperature equilibrated with the water
temperature beneath the clothing. As body heat starts to flow down the
thermal gradient between deep body (37°C) and the sea (18°C), reflex
shivering will commence in an attempt to defend deep body temperature. In
water at 18°C, such shivering would occur in short intermittent bursts initially
but as the exposure time and body cooling progressed, the shivering would
intensify and eventually become continuous.

17. Given the general state of nutrition, their BMI, and apparent physical health of
the victims in this case, together with the thermal properties of their clothing,
their overall rate of body heat loss would not be very high. It is probable
therefore, that the time interval between immersion and the onset of this
steady state of shivering would be in the order of 2-3 hours in someone
floating passively. However, the physical activity undertaken in maintaining
ones back to the waves, would generate sufficient body heat to counter the
relatively slow fall in body temperature and thus extend that estimate of 2-
3hours (to the onset of continuous shivering) by another hour2.

18. Lifejackets: The life jackets the Ouzo crew were wearing had 150 Newtons
(34lbs) buoyancy. This level of buoyancy was adequate for their body mass
and should therefore have been sufficient to meet the Solas Regulations for
approved lifejackets for adults.

                                                
2 That estimate would be longer if the victims were wearing clothing with watertight integrity, which
would prevent the flushing of water beneath the clothing associated with movement.
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19. When testing lifejackets to meet the approved requirements, the
manufacturer’s test conditions are usually benign, with the LJs securely
fastened to the body of the wearer – often to a naked body. (This test
procedure is permissible under the regulation). Unfortunately, in real life
usage, the waist fastening is not always as tight as it could, and should, be,
particularly when worn over bulky clothing. With the exclusion of air from the
clothing of a submerged body, the clothing will loose some of its bulk
resulting in a loosening of the waist straps. As a consequence, in a seaway,
with the vertical bobbing action of the body floating at an angle of between
20° – 50°, the lifejacket tends to ride up on the body. This will eventually
result in the body adopting a more vertical attitude (>50°), which in turn will
reduce the benefit of the added buoyancy that a correctly fitting LJ provides.
As a result, the airway becomes more easily compromised by the associated
decrease in the mouth to water distance.

20. Should the body become only loosely attached to the LJ, it will tend to float
loosely around the neck and move independently of the bobbing body.  If
rescue is not achieved before consciousness becomes impaired through
hypothermia, the victim will drown long before death from hypothermia can
expected. Even in normothermic survivors, the difficulty in having to
continually maintain ones airway clear of the small high frequency wavelets
lapping around the mouth, inside the collar of a poorly fitting LJ, is extremely
tiring and difficult. The associated effort to consciously control ones breathing
at a comfortable level eventually results in water aspiration and drowning.
This is likely to occur much more quickly in those not at ease in the water,
such as poor swimmers. (It is understood that the three victims in this case
were competent swimmers)3.

21. To overcome this potential problem, many lifejackets (e.g. RN, RNLI,
Helicopter Aircrew, etc.) are designed both with a relatively tight fitting
inflatable collar, to support the head of an unconscious victim, and fitted with
‘crotch straps’, to ensure that the waistband does not rise up the body. Crotch
straps are available for the “Crewfit 150N” jackets but they have to be
purchased as an optional extra. Regrettably, the Crewfit 150N jackets worn by
the victims in this incident did not have this extra fitment.

22. The accounts of the rescuers of the flotation characteristics of the three victims
in this case, quite clearly describe inadequately secured LJs in all three,
although that of James Meaby, at least, appears to have been partially
functioning as designed, i.e. the lobes were supporting his body. However, it
would appear that the collar was not supporting his head out of the water
resulting in his mouth being immersed.

Predicted Survival Times
23.  Assuming that the victims were not trapped underwater for a period that could

result in early aspiration leading to drowning, and all three were fully
conscious on water entry, survival time would be dependant of the factors
listed at paragraph 11 above.

                                                
3 Personal communication Capt G Inseal MAIB
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24. Given the available knowledge relating to water temperature, sea state,
lifejackets used, clothing worn and nutritional state of the victims, their
predicted survival times should have been in the region of 12 – 15 hours
(plus?). However, if the LJs were not secured to the body correctly, this
estimate would have to be revised downwards by a significant factor (3-6
hours).

25. Post mortem evidence demonstrated that all 3 victims died from drowning. In
two of the three victims (Rupert Saunders & Jason Downer) there is no
autopsy evidence to suggest that this drowning did not occur early in their
“survival” ordeal; however, there is evidence that the third victim (James
Meaby), had been suffering from hypothermia for some significant time prior
to drowning, and given all the factors it is reasonable to deduce that he could
have survived for a period of 12 –18 hours before he eventually drowned.
However, given the inadequacies of his LJ a more accurate prediction would
be in the lower region of that range, viz. approximately 12 hours.

CONCLUSIONS

26. It is probable that James Meaby survived the initial incident that caused the
yacht “Ouzo” to founder and remained alive, floating in a survival mode, for a
period in the region of at least 12 hours.

27. It is not possible to deduce how long the other two members of the crew, viz.
Rupert Saunders and Jason Downer, could have survived after initial water
entry before succumbing to drowning They would have received little
beneficial support from their poorly fitting LJs once consciousness became
impaired, but given the relatively benign environmental conditions they should
have been capable of surviving at least 3 hours if they had been fully
conscious from the outset of their immersion ordeal.

F StC Golden 27th November 2006
(Consultant in Environmental Medicine and Applied Physiology)
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Annex to Medical Report
by Dr F STC Golden
dated 28.11.06

Relevant biographical details of author
1. I am a fully registered medical practitioner with higher professional qualifications
both in Aviation Medicine and Applied Physiology with a special interest in
Environmental (Thermal & Survival) Medicine. I joined the Royal Navy as a Surgeon
Lieutenant in 1963 and retired in the rank of Surgeon Rear Admiral in 1993. The
subject of my PhD thesis, taken at the University of Leeds in 1979, was related to the
field of Immersion Hypothermia.  During the major part of my 30 years service in the
Royal Navy I worked closely with the subject of Survival at Sea and founded the
Department of Survival Medicine at the Institute of Naval Medicine, Gosport, Hants.
The department was responsible for providing specialist advice to the Royal
Navy/Royal Marines and other interested bodies, both national and international, on
the physiological aspects of survival in adverse thermal environments. Such advice
was based on many years’ practical experience and research in environmental
physiology and associated topics. Some of that research led to the development of
much of the current Royal Navy Life Saving Equipment.

2. My experience and expertise in the area of Survival at Sea resulted in my
appointment to the UK delegation to IMO - and as chairman of the Cold Water
Survival Working Party - involved in the preparation of the documentation for the
1974 SOLAS Convention.  I was also a member of the small working party convened
by the DoT (Marine Div.) in 1975, to draw up the training syllabus for the statutory
Survival at Sea course and the illustrated instruction booklet.  I was also, and still am,
frequently consulted by a variety of national and international organisations on
matters related to Survival at Sea.

3. I have over 50 publications in the open scientific literature, including chapters in
medical textbooks on this and related topics. I am also frequently invited to speak at
international meetings and conferences on the subject and, together with a colleague,
have recently published a book on the medical aspects of survival at sea (“Essentials
of Sea Survival”. Authors: Golden & Tipton. Pub. Human Kinetics, Champaign,
Illinois, USA. 2000. ISBN: 0-7360-0215-4).

4.  I am currently working as a freelance Consultant in Human Applied Physiology
and have an appointment as an honorary lecturer in Applied Physiology to University
of Portsmouth.
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Documentary Evidence studied
The following is the list of documentation studied to ascertain the facts, where they
are known, on which my opinions were formed.

1. Statement of Geoffrey Victor Attrill, Deputy Second Coxswain of the RNLI
Bembridge Lifeboat, dated 10/10/06.

2. Statement of Mark Andrew Smith, full time mechanic of the Yarmouth, Isle of
Wight RNLI Lifeboat, dated 10/10/06.

3. Statement by PS Tina Lowe, Detective Sergeant, Hampshire Constabulary,
dated 04/09/06.

4. Photographic evidence by DC 2322 Harkin, Exhibit Reference CH/UMS/03,
numbers 1-44, of bodies found at sea on the 23/08/06

5. Photographic Evidence, dated 22/08/06. Socrates No.06/15889/1/1/ 001 to
013.

6. Photographic Evidence, dated 25/08/06. SSMS No.06/15887/3/1/ 001 to 033.
7. Photographic Evidence, dated 25/08/06. SSMS No.06/15887/4/1/ 001 to 008.
8. Photographic Evidence, dated 25/08/06. SSMS No.06/15887/14/1/ 001 to 042.
9. Photographic Evidence, dated 25/08/06. SSMS No.06/15887/5/1/ 001 to 008.
10. Photographic Evidence, dated 27/09/06. SSMS No.06/15887/27/1/ 001 to 007.
11. Photographic Evidence, dated 27/09/06. SSMS No.06/15887/27/1/ 001 to 006
12. Autopsy reports on James R Meaby, Rupert CW Saunders, and Jason Downer

by Dr BN Purdue, Home Office Pathologist, dated 25 September 2006.
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