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through the ascertainment of its causes and circumstances. It shall not be the purpose of an
investigation to determine liability nor, except so far as is necessary to achieve its objective,

to apportion blame.”

NOTE
This report is not written with litigation in mind and, pursuant to Regulation 14(14) of the
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inadmissible in any judicial proceedings whose purpose, or one of whose purposes is to

attribute or apportion liability or blame.
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GLOSSARY OF ABBREVIATIONS AND ACRONYMS

AIS - Automatic Identification System

BST - British summer time

DSC - Digital Selective Calling

EPIRB - Emergency Position Indicating Radio Beacon

FISG - Fishing Industry Safety Group

GPS - Global Positioning System

HRU - Hydrostatic Release Unit

kKW - Kilowatt

MCA - Maritime and Coastguard Agency

MGN - Marine Guidance Note

MSN - Merchant Shipping Notice

PFD - Personal Flotation Device

RFA - Royal Fleet Auxiliary

RNLI - Royal National Lifeboat Institution

ROV - Remotely Operated Vehicle

RYA - Royal Yachting Association

Seafish - Sea Fish Industry Authority

SIB - Stability Information Booklet

SOLAS - The International Convention for the Safety of Life at Sea 1974, as
amended

te - Tonne

uTC - Universal time, co-ordinated

VCG - Vertical Centre of Gravity

VHF - Very High Frequency (radio)

Times: All times used in this report are BST (UTC +1) unless otherwise stated.



SYNOPSIS

On 11 September 2012, the 14.94m fishing vessel Sarah Jayne
was lost approximately 6nm east of Berry Head. While loading
the catch, two waves swamped the deck, leading to flooding of
the fish hold and eventual capsize, resulting in the loss of the
skipper.

Sarah Jayne was trawling for sprats and had loaded
approximately 20 tonnes of fish into her fish hold via a flush
deck scuttle. The fish hold hatch cover had been removed

for access and two freeing ports within the fish pound on the
vessel’s starboard side had been closed. There was a significant catch still left in the
net and, as the next portion of the catch was being lifted on board, a wave swamped
the starboard quarter. The crew replaced the fish hold hatch cover and the skipper
started pumping out the fish hold. A second wave then swamped the deck, leaving
Sarah Jayne with a starboard list and substantial water on deck.

A rope securing the net to the starboard side was released and the vessel was
steered slowly round into the wind. Shortly afterwards, she capsized to starboard.
The mate and crewman managed to swim clear of the vessel and were rescued 20
minutes later by the crew of another fishing boat that was near by. The skipper was
lost with the vessel.

Sarah Jayne capsized because in her loaded state she had an insufficient reserve
of stability to withstand the sudden flooding and its associated free-surface effect.
The flooding of the fish hold and water entrained on deck following the swamping is
concluded to be the only likely cause of flooding that contributed to the vessel’s loss.

Sarah Jayne’s stability information booklet, approved in 1995, specified that catch
should be limited to 17.08 tonnes, though modification to the vessel after 2007 would
have reduced this limit. Routine landing of catches of this quantity without incident
would have reinforced a belief that it was safe for Sarah Jayne to carry such loads.
However, when heavily laden, Sarah Jayne had a low freeboard aft, which increased
the risk that waves might wash over the deck. As the weight of catch in the hold
increased, so did the risk of downflooding should a wave wash over the deck while
fish were being loaded into the fish hold through the open fish deck scuttle, and with
the fish hold hatch cover also open.

The liferaft failed to surface and inflate, probably as a result of its being obstructed
by the wheelhouse roof overhang when it was released from its stowed position on
the aft external bulkhead. Although a definitive reason for an EPIRB transmission
not being received following the accident cannot be determined, the carriage of an
EPIRB remains an important safety precaution for fishing vessels.

The MAIB has previously made recommendations to the Maritime and Coastguard
Agency (MCA) regarding loading, freeboard and future stability standards for small
fishing vessels (MAIB Report 2/2013 on the capsize and foundering of FV Heather
Anne). As part of its intended development of new standards for small fishing
vessels, the MCA is additionally recommended to review and include additional
design and operational requirements as necessary to ensure that a vessel engaged
in bulk fishing remains seaworthy when loading the catch into the fish hold at sea.



SECTION 1 - FACTUAL INFORMATION
PARTICULARS OF FV SARAH JAYNE AND ACCIDENT
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SHIP PARTICULARS
Vessel's name

Flag

Classification society

IMO number/fishing numbers
Type

Registered owner
Manager(s)

Construction

Length overall

Registered length

Gross tonnage

Minimum safe manning
Authorised cargo
VOYAGE PARTICULARS
Port of departure

Port of arrival

Type of voyage

Cargo information

Manning

MARINE CASUALTY INFORMATION

Date and time

Type of marine casualty or
incident
Location of incident

Place on board
Injuries/fatalities
Damage/environmental impact
Ship operation

Voyage segment

External & internal environment

Persons on board

Sarah Jayne

UK

Not applicable — not subject to survey
BM 249

Fishing vessel
Privately owned
Privately managed
Steel

14.94m

14.48m

23.62

Not applicable

Not applicable

Exmouth

Exmouth (intended)
Coastal

Sprats

3

11 September 2012 at 1121 BST
Very Serious Marine Casualty

50° 23.075N, 003° 19.553W,
6nm east of Berry Head, near Brixham

Not applicable

1 fatality
Minimal pollution
Loading catch
Mid-water

West-south-west force 3 to 5 wind;
moderate sea; good visibility

3
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FISHING ROUTINE

Sarah Jayne (Figure 1) was based in Exmouth. She was used primarily for scallop
dredging but also carried out stern trawling, particularly for sprats between August
and January. The start and length of the sprat season depended on fish stocks. At
the time of the accident, sprat stocks were abundant and local fishing vessels were
landing large catches.

Sarah Jayne’s crew began their sprat fishing season on 22 August 2012, following a
period of vessel maintenance. Up until the vessel’s loss, they had managed to fish
for 8 days, including the 2 days immediately prior to the accident.

The skipper’s normal routine was to fish during the day and return to port each night.
When sprat fishing, the crew worked 6 days a week, Sunday to Friday.

ENVIRONMENTAL CONDITIONS

The weather on the day of the accident was broadly as forecast. The wind was
force 3 to 5 from the west-south-west and the sea conditions deteriorated from slight
to moderate during the morning. Visibility was generally good to moderate. It was

3 days after neap tides. At the time of the accident, the predicted tidal stream was
about 0.5 knot in a south-westerly direction.

NARRATIVE
Events prior to the accident

Sarah Jayne sailed from Exmouth at 0515 on 11 September 2012, with the skipper,
mate and crewman on board. The mate took charge of the watch for the passage
to Brixham while the skipper rested. They arrived at Brixham at 0715 and loaded 1
tonne (te) of ice in the aft centre pound of the fish hold.

Fishing vessels Constant Friend and Girl Rona, with which Sarah Jayne often fished,
were already heading towards the fishing grounds in Torbay. At about 0740, Sarah
Jayne departed Brixham and a course was set for the fishing grounds. During the
passage to the fishing grounds the mate rested, but he was called to assist with
shooting the gear, which occurred around 0830-0845. The skipper started his tow

in a south-easterly direction with 90 fathoms of wire deployed. Later, another 20
fathoms of trawl wire length was veered as the shoal of fish the vessel was tracking
had swum deeper. At about 1000, the skipper decided to haul the net. Figure 2
shows Sarah Jayne’s track from AIS and the Succorfish GPS tracking system.

The deck was prepared for loading the fish on board: the flush deck scuttle within
the deck pound was removed, the two starboard freeing ports within the pound
were closed, and the fish hold hatch cover was lifted off and placed on the port side
of the deck (Figure 3). The trawl wires were hauled, with the mate operating the
main winch and the crewman tending the net sensor cable. The deck wash was
continuously running, powered by the engine-driven bilge/deck wash pump that
was drawing its suction from the sea. Once the trawl wire had been hauled in to

the 10-fathom mark, the skipper moved from the wheelhouse to the winch controls
so that the mate could join the crewman in securing the trawl doors. Once the net
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Reproduced from Admiralty Chart BA 3315 by permission of the Controller of HMSO and the UK Hydrographic Office
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} AIS track
. Succorfish GPS track

Figure 2: Sarah Jayne’s track from AIS and Succorfish GPS tracking system



Bag rope

Pound boards

Deck pound

Flush deck scuttle opening

Figure 3: Flush deck scuttle opening and deck pound on FV Girl Rona

had been secured on the net drum and partially hauled, the crewman removed the
sensor from the headline of the net. He then went down into the aft centre pound of
the fish hold to prepare for loading the fish.

After hauling the net sufficiently to retrieve the dog rope, the skipper returned to

the wheelhouse, took the engine out of gear and allowed the vessel to drift with

the starboard beam to the wind. This enabled the net to be brought round on to

the starboard quarter and secured alongside with a rope. The lifting becket: was
hauled and the cod-end (Figure 4) lifted over the rail and held against the bag rope
(Figure 3). The cod-end was released into the fish hold through the flush deck
scuttle opening. The cod-end was then re-secured and dropped back into the water,
the lifting becket was released allowing fish to fill the cod-end again, and the lifting
procedure was repeated. Each time the cod-end was lifted on board it contained
about 1te of fish.

The crewman in the fish hold inserted pound boards to enable the port side to be
filled with fish first via a metal chute connected to the flush deck scuttle opening. As
normal with a large catch, this resulted in the vessel listing heavily to port, with the
port side main deck awash. The fish hold centre and starboard pounds were then
filled with the intention of returning the vessel to an upright condition. The crewman
climbed out of the fish hold after about 10-12te of fish had been loaded, leaving

the centre and starboard pounds filling with fish. During loading, the skipper briefly
entered the engine room to redirect the bilge pump suction to the fish hold, so that
the water entrained in the catch, which had filtered down into the bilge, was pumped
overboard. He later returned the bilge pump suction to draw from the sea, as the
water seen emitting from the deck wash hose had significantly reduced.

1 Besides providing a lifting point, the lifting becket also tightened around the cod-end, so that only the fish
between the becket and the opening in the end of the cod-end were released onto deck.




Lifting becket

Cod-end

Cod rope

Figure 4: Cod-end
1.4.2 Swamping and capsize

After approximately 20 lifts, and as the cod-end was next being lifted, creating a
starboard list, a wave broke over Sarah Jayne’s starboard quarter, causing water to
flood down through the fish hold hatch and flush deck scuttle opening. The mate and
crewman quickly replaced the fish hold hatch cover. The starboard side of the hatch
cover was secured by being jammed against the pound boards, while one clip on the
port side was screwed down. The skipper lowered the net back into the water and
then re-entered the engine room to again redirect the bilge pump suction to the fish
hold. While he was below, a second wave swamped the starboard quarter, causing
further flooding and resulting in the vessel listing further to starboard with the deck
awash up to the side of the fish hold hatch coaming, and the starboard bulwark rail
underwater.

The mate released the rope securing the net to the starboard side, and the skipper
steered the vessel slowly to starboard to bring her head into the wind. Meanwhile,
the mate and crewman retrieved the pound boards that were floating freely around
the deck and stowed them on the port side.

The skipper made a brief very high frequency (VHF) radio call to the crew of Girl
Rona, whom he knew were nearby; he said that he had a problem and asked if the
vessel could stand-by. Girl Rona’s crew had just finished loading their own catch
of sprats. They located Sarah Jayne on radar 3-4nm away and proceeded towards
her.
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A few minutes later, at about 1121, Sarah Jayne’s skipper made another call saying
that he thought he was ‘losing it’, to which Girl Rona’s skipper responded ‘get out’.
At this point, Sarah Jayne rolled slowly to starboard and capsized to the inverted
position. The mate and crewman managed to get clear but the last sighting of the
skipper was of him entering the wheelhouse. Girl Rona’'s crew saw Sarah Jayne
capsize and sent a ‘Mayday Relay’ message on VHF radio Channel 16. Brixham
Coastguard responded immediately, and the Portland Coastguard rescue helicopter
and local lifeboats were tasked.

The mate and crewman managed to grab hold of a lifebuoy, some pound boards
and two fenders to aid their flotation, as they swam away from the vessel. They
shouted for the skipper, but there was no sign of him. Sarah Jayne sank at
approximately 1129.

Rescue and wreck location

At 1141, Sarah Jayne’s mate and crewman were rescued by the crew of Girl Rona.
Other vessels had responded to the ‘Mayday Relay’ and a search for the missing
skipper was co-ordinated by Brixham Coastguard.

The two rescued crew changed into dry clothes and were given a warm drink before
they were collected by a fast rescue craft from RFA Wave Knight. They were
checked by a medic on board before the Portland Coastguard rescue helicopter
transported them to Torbay Hospital. They were released from hospital later the
same day, with no serious injuries.

The wreck of Sarah Jayne was located on the seabed, in 50m water depth,

shortly after the accident. Following the unsuccessful surface search for the
missing skipper, his body was subsequently retrieved from inside the vessel by
volunteer divers on 20 September 2012. The subsequent postmortem examination
determined the cause of death to be drowning.

CREW
Owner/skipper

The skipper, Geoff Ingram, had also been the vessel's owner for the previous 14
years. He was 51 years old and had fished since 1976. He was a well-respected,
experienced and successful fisherman.

He had completed all the mandatory fishermen’s basic safety training courses

in 1989 and the safety awareness training course in 2002, and had refreshed

his first-aid training in 2005. He had also been involved in several fishing safety
initiatives during his career. He held a Royal Yachting Association (RYA) Coastal
Skipper and Yachtmaster Offshore Shorebased Certificate, which he obtained in
1998. There was no record of him having attended the voluntary 1-day Seafish
intermediate stability awareness course.

As well as fishing, he served with the Exmouth lifeboat for 18'% years and had
retired from the Royal National Lifeboat Institution (RNLI) as the deputy coxswain.
During his service, he received a commendation for bravery.
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Mate

The mate was 33 years old and had fished all his life, starting on his father’s angling
boat. At the age of 16 he started an RYA Yachtmaster Theory course, but did not
complete it. He started work as a crewman on Sarah Jayne in 2000. He became
mate in 2005/2006 and had acted as relief skipper on several occasions when the
owner was away. He had attended three of the mandatory fishermen’s basic safety
training courses in July 2001 and the safety awareness training course in November
2002, and had refreshed his first-aid training in 2005.

Crewman

The crewman, who was 29 years old, had fished for 6 years, and had acted as
crewman on three other boats operating from Exmouth. He had worked on Sarah
Jayne for 3 years. He had attended the mandatory fishermen’s basic safety training
courses in 2009, including the 1-day health and safety (safe working practices)
training course.

VESSEL BACKGROUND
Design

Sarah Jayne was built in 1979 by W. Visick & Sons Ltd, Truro. She was a
multi-purpose fishing vessel, capable of being used for scallop dredging as well as
beam and stern trawling (Figure 5). However, the owner had never used the vessel
for beam trawling and had not sought a licence to do so.

Sarah Jayne was built as the second in a series of three similar sister vessels all
developed by the same designer. The first, Gerry Ann C (TH 257), was constructed
in 1975 and the third, Girl Rona (TH 117) (Figure 6), was completed in 1980. All
three vessels operated in the Torbay and Lyme Bay area.

The previous owner of Sarah Jayne had sold the vessel to Geoff Ingram in July
1998 as he took ownership of a new vessel, Constant Friend (BM 484), the same
year. This vessel was a development of the earlier design with the accommodation
under the wheelhouse removed to provide space for a larger capacity fish hold (30
tons compared to 25 tons in the original design). Constant Friend operated in the
same area as Sarah Jayne and, along with Girl Rona, was involved in the search
after the accident.

Main engine and deck machinery

Sarah Jayne was fitted with a Cummins NTA855-M main engine, permanently
de-rated to 221kW, which provided propulsion and electrical power, and drove the
hydraulic pumps and a bilge/deck wash pump.

A North Sea Winch GF-80 provided a mid-drum pull of 4te. An hydraulic main net
drum, which was used when stern trawling, and a smaller net drum fitted above the
main net drum to assist with net repair, were also fitted. The latter was empty at the
time of the accident.
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Not to scale

Figure 5: Sarah Jayne general arrangement
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Figure 6: FV Girl Rona
Maintenance

Sarah Jayne underwent a refit each summer. She was slipped in June 2012 for shot
blasting, antifouling and repair to her bulwarks and freeing ports. In August 2012,
the vessel was lifted out for further work, including painting of her topsides and
replacement of the main sea-chest. Some new electronic equipment was also fitted.

Ballast tanks, bilge pumping and bilge alarms

Sarah Jayne was originally fitted with three ballast tanks: a fore peak tank with a
capacity of 4te, and 2 aft trim tanks each with a capacity of 2te. If required, the
tanks were filled using the deck wash hose from the main deck. The aft tanks were
emptied using the bilge system. A goose neck vent, which rose to the underside

of the bulwark rail, and had a section of flexible hose attached to its end, provided
ventilation for each of the three ballast tanks.

At the time of the accident, the starboard aft trim tank was used as a store,

with access provided from the aft peak. The port aft trim tank was used only
occasionally to provide an initial port list to help the loading of bulk fish. The fore
peak tank was never used.

The engine-driven bilge/deck wash pump ran constantly, ejecting water via the
deck wash hose. The pump took its suction either directly from the sea or from an
internal compartment by opening the relevant valve on the sea-chest in the engine
room. Bilge suctions were situated in the engine room, accommodation, aft peak,
aft trim tanks and the fish hold. All the bilge suction lines were fitted with non-return
valves to prevent back-flooding. The fish hold suction line was of a larger bore

11
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1.6.5

1.6.6

than the others to facilitate more rapid pumping. To enable the fore peak tank to be
emptied, a valve was fitted to allow the tank’s contents to be drained into the engine
room.

Sarah Jayne had originally been fitted with a back-up manual bilge and fire-fighting
pump system, but this had been removed and a petrol-driven salvage pump was
carried instead.

All sea inlets and overboard discharges were situated in the engine room with
the exception of a redundant sea inlet valve in the accommodation that had been
previously used to supply the manual bilge and fire-fighting pump system.

A bilge alarm system was fitted with sensors in the aft peak, accommodation and
engine room. A sensor was not fitted in the fish hold owing to the regular need to
have water in the fish hold during bulk fishing. The bilge alarm was audible on the
main deck and was not heard prior to or during the accident. The engine room
sensor was last tested prior to the refit in August.

Freeing ports

Sarah Jayne was fitted with five freeing ports on either side to allow shipped water
to be shed from the deck. The aftermost pair were fitted with a grillage and had
no closures. The other four on each side were fitted with steel shutters that could
be closed. The freeing ports varied in size slightly but the majority were 0.14m?,
providing in total a greater capacity than that required under The Fishing Vessels
(Safety Provisions) Rules 1975.

Liferaft

In accordance with The Fishing Vessels Code of Practice for the Safety of Small
Fishing Vessels, the vessel was fitted with a 4-man Seasafe 1ISO9650-1 standard
liferaft, mounted vertically on the external aft bulkhead of the wheelhouse. The
liferaft, manufactured in January 2012, was on hire and had been fitted by the owner
in August 2012 to replace his own liferaft (Figure 7), which was due its periodic
service. The owner had intended to fit the latter on the wheelhouse roof as a spare.

On hiring the new liferaft, the owner fitted a new liferaft cradle and, in accordance
with best practice, a new ‘green’ Hammar Hydrostatic Release Unit (HRU). The
‘green’ HRU was intended for non-SOLAS vessels and was designed to release
before reaching 4m water depth.

Marine Guidance Note (MGN) 343 (F) Hydrostatic Release Units (HRU) — Stowage
and Float Free Arrangements for Inflatable Liferafts provides generic guidance on
securing, stowing and launching of liferafts. The guidance includes the following key
points on liferaft stowage:

» ‘stow containers with drain holes at the bottom;

» stow longitudinally in horizontally fixed cradle;

» stow to give protection from weather, smoke, soot, oil, flooding and accidental
damage;



» ensure liferaft can be manually released easily in an emergency by operating
the senhouse slip or other release mechanism, and does not need tools or a
knife’;

and not to:

e ‘lash in cradles;

» stow under overhanging decks or awnings’.

O EPIRB position
O Liferaft position

Aajarey |19 40 Asannod abew|

Figure 7: Sarah Jayne (liferaft and EPIRB positions)
1.6.7 EPIRB

A McMurdo E3 EPIRB was purchased and registered to Sarah Jayne in September
2005. This replaced a previous emergency beacon that had been fitted in 2001.
The EPIRB was fitted in a float-free canister mounted on the aft port side of the
wheelhouse roof (Figure 7). The EPIRB was serviced in September 2010 and a
new ‘Break-thru’ HRU was listed on the service invoice.

No transmission was received from the EPIRB following the vessel's capsize and
foundering.

1.6.8 Other safety equipment
Two Perrybuoy lifebuoys were carried, one on each of the port and starboard sides

of Sarah Jayne’s wheelhouse. The port lifebuoy was fitted with a lanyard attached
to a smoke and light float.

13
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Four solid foam lifejackets were stowed in the wheelhouse, and three constant wear
personal flotation devices (PFD) were kept in the galley/mess area. PFDs were not
routinely worn by the crew and neither the PFDs nor the lifejackets were donned
prior to, or during, the accident.

A digital selective calling (DSC) VHF radio was fitted in the wheelhouse. No radio
distress alert or message was received from Sarah Jayne. An AlS unit and a
Succorfish GPS tracking system were fitted on board, enabling Sarah Jayne’s
position, speed and course over the ground to be monitored.

WRECK SURVEY

Three remotely operated vehicle (ROV) surveys were conducted on the wreck of
Sarah Jayne. These, together with reported observations from the volunteer divers,
identified the following:

» The wreck was upright on the seabed with the net, still significantly full with
fish, attached to the vessel (Figure 8).

* The Seasafe liferaft was on the seabed to the port side of the vessel with the
painter leading up and over the bulwark rail (Figures 9 and 10).

e The fish hold hatch cover was on the starboard side of the main deck with the
access hatch open and a securing lug damaged (Figure 11).

» At least two of the freeing ports on the starboard side appeared to be closed.

» The engine room escape hatch cover and starboard side door to the galley/
mess were closed.

» The wheelhouse door was open.

* The trawl doors were in their stowed position although the port trawl door was
not lying vertically.

» The port lifebuoy was floating in the vicinity of the engine exhaust.
Given the poor underwater conditions, it was not possible to determine:
» which two of the freeing ports on the starboard side appeared to be closed,;

» whether or not the EPIRB and its float-free housing were on the wheelhouse
roof; and

 if the flush deck scuttle was open or closed.



Figure 8: Sarah Jayne’s net

Liferaft

Painter

Figure 9: Liferaft on seabed with painter
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Figure 10: Liferaft on seabed

Access hatch cover

Fish hold hatch cover

Lifting handle

Figure 11: Fish hold hatch cover




1.8 SAFETY LEGISLATION AND SURVEY REGIME
1.81 The Fishing Vessels (Safety Provisions) Rules 1975

Sarah Jayne was constructed in accordance with The Fishing Vessels (Safety
Provisions) Rules 1975. These required a stability information booklet (SIB)
demonstrating that the vessel complied with specific stability criteria. The SIB was
approved by the Maritime and Coastguard Agency (MCA), and a lightship check was
required at renewal surveys, every 4 years, to ensure the SIB remained valid. The
Rules also required an inspection of the vessel 2 years prior to certificate renewal.

The vessel was required to comply with the following in respect of freeboard:

‘Every vessel of 12 metres in length and over to which these Rules apply shall
be so designed, constructed and operated as to ensure that in all foreseeable
operating conditions the freeboard will be adequate to provide:-

(@) compliance with the stability criteria set out in Rule 16 of these Rules;
(b) reasonable safety for men working on deck;

(c) reasonable safety to the vessel from the entry of water into enclosed spaces
having regard to the closing appliances fitted.’

Merchant Shipping Notice (MSN) 975 Freeboards of Fishing Vessels expanded upon
this requirement in 1981 by providing minimum freeboard values. It stated:

‘It has been observed that many vessels engaged primatrily in bulk fishing are
frequently loaded such that the reserves of stability and freeboard remaining
may be small to counter any adverse effects of sea or wind with consequent
danger to crew on deck or to the vessel itself.’

1.8.2 Survey under the 1975 Rules

Sarah Jayne was last surveyed by the MCA under the 1975 Rules survey regime in
2001 and was issued a fishing vessel safety certificate valid until 31 August 2005.
As part of the survey a hull thickness report was compiled and a lightship check was
conducted. A few minor items were raised and rectification action was taken. The
surveyor concluded in his report:

‘The vessel is a credit to the owner-skipper and is kept in a good state of repair
and maintenance.

1.8.3 The Fishing Vessels (Code of Practice for the Safety of Small Fishing Vessels)
Regulations 2001 (as amended)

In April 2001 The Fishing Vessels (Code of Practice for the Safety of Small Fishing
Vessels) Regulations 2001 came into force. They applied to all fishing vessels under

12m registered length. The Code, in essence, required owners of small fishing
vessels to:

» adhere to a basic checklist of safety equipment;
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1.8.4

e carry out a risk assessment to ensure satisfactory precautions were taken;
» conduct annual self-certification inspections; and
» present the vessel for inspection to the MCA at least every 5 years.

The Code did not include any specific stability or freeboard requirements. The
Regulations were amended in 2002 to include all fishing vessels under 15m length
overall. Sarah Jayne was, therefore, no longer legally required to meet any stability
or freeboard requirements.

The Code was revised in 2007, published as MSN 1813 (F), and stated that stability
requirements would be reintroduced for fishing vessels between 12m registered
length and 15m length overall. However, as the underpinning legislation was

not in place, this category of vessel was only recommended to meet the stability
requirements. Annex 4 of the Code expanded upon the stability information that
should be provided. The Code also recommended owners to arrange a lightship
check at intervals not exceeding 5 years from the last lightship check to verify that
the stability information provided remained valid.

In December 2010, the MCA published MGN 427 (F) Stability Guidance for Fishing
Vessels of Under 15m Overall Length (Annex A). It reiterated that full stability
requirements would be reintroduced for fishing vessels 12m and over registered
length but less than 15m length overall. It also re-emphasised the legal obligations
of owners and skippers under The Fishing Vessel (Health and Safety at Work)
Regulations 1997 to provide a safe working environment. In the absence of
statutory stability requirements, it offered several methods for owners and skippers
to assess stability to support this aim. Three of the proposed methods, including the
Wolfson Guidance Mark, employ a freeboard mark to provide loading guidance to
the operator.

At the time of the accident, the intended legislation to reintroduce stability
requirements for fishing vessels 12m and over registered length to 15m length
overall had not been introduced, primarily owing to government initiatives to
reduce regulation. Therefore, compliance with stability requirements remained a
recommendation.

Inspections under the Code of Practice for the Safety of Small Fishing
Vessels

Since 2002, Sarah Jayne had been inspected four times: in 2006, 2008 and twice
in 2010. Only minor deficiencies were identified. At the last inspection in April
2010, the liferaft HRU was found to be out-of-date and the first-aid kit required
replacement.
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1.9.2

STABILITY AND LOADING
Original stability information

The designer of Sarah Jayne completed stability calculations when the vessel was
constructed and, following the initial inclining experiment to determine the vessel’s
lightship displacement and centre of gravity, the SIB was approved by the MCA in

1981. Annex B contains relevant extracts from the 1981 SIB. In particular, the SIB
stated:

‘The capacity of the fish room is 25 tons which is the maximum capacity of the
vessel to meet the stability requirements and freeboard rule.

Lightship check and new SIB

Following a lightship check, another inclining experiment was conducted in February
1994. The vessel was found to have increased in weight by 6.924 tons (7.03te) to
55.534 tons (56.42te). The vertical centre of gravity (VCG) had remained virtually
the same at 7.568 feet (2.31m). A new SIB was produced, which was approved by
the MCA on 21 April 1995. This was signed by the owner at the time and placed on
board the vessel. Annex C contains relevant extracts of the 1995 SIB.

The increase in lightship displacement led to a reduction in the maximum loading
permitted for the vessel to 16.81 tons (17.08te). Whereas the original SIB had
suggested the ballast tanks should be used to maintain the design trim, the ‘Notes to
the Skipper’ in the 1995 SIB stated:

‘On returning to port with a full load of Sprats the forward trim tank should be
filled to 100% capacity. This tank should be “pressed up” to avoid any “free
surface effect”.’

It also stated:

‘The loading of fish and in particular Sprats, is restricted to the forward pounds
of the fish room. The after pounds, aft of the fish room hatch, should not be
used to carry fish. This will reduce the after trim of the vessel and maintain the
freeboard requirements.....

The maximum capacity of the fish room loaded as above is 16.81 tons, which
is the maximum capacity of the vessel to maintain the freeboard and stability
requirements.’

Sarah Jayne’s lightship was checked in 1997, with little change. Therefore, the 1995
approved SIB remained valid and this was the information that was provided with the
vessel to Geoff Ingram when he took ownership. During his ownership, the vessel's
lightship was checked again on 30 July 2001 and the results indicated no further
weight growth had taken place. The 1995 SIB and conditions contained within it
remained valid.
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1.9.3 Modifications since 2001

There are no records of lightship checks or inclining experiments having been
conducted since 2001. However, several major modifications were completed during
this period. These included:

* Replacement of the original Gardner 8L3B engine (dry weight 3.2te) with a
new Cummins NTA 855-M engine (dry weight 1.45te).

* Replacement of the original trawl winch (weight unknown) in 2006 with a North
Sea Winch GF-80 (Figure 12).

* Installation of a small net drum (estimated weight 0.25te), approximately 3m
above the main deck.

It is unknown if the owner had manually corrected the SIB to account for these
alterations as the SIB was lost with the vessel. However, he had sought advice from
a consultant naval architect in May 2005 prior to fitting the additional net drum. After
some preliminary calculations, it was concluded that the net drum could be fitted but
that it would reduce the vessel’s stability. No further calculations or amendments to
the SIB were requested.

Both MSN 1813 (F) and MGN 427 (F) emphasise the importance of ensuring
stability has not been degraded by vessel modifications.

New trawl winch

Fish hold hatch cover

Figure 12: Sarah Jayne’s new trawl winch and fish hold hatch cover in 2006



1.9.4 Vessel loading

At the time of the accident, it was estimated that there were 20te of fish in the fish
hold. The landing records for Sarah Jayne confirm the greatest landing weights
coincided with sprat fishing. Since August 2010, the following sprat landings were
recorded:

Year Catch<10te 10te<Catch<17.08te 17.08te<Catch<20te Catch>20te
2010 41 30 8 5
2011 13 10 0 0
2012 4 1 1 2

1.9.5

Table 1- Sprat landings since August 2010
These figures do not include by-catch or poor quality fish that was landed.
Use of hatches and flush deck scuttles while loading

The method of loading bulk fish on board Sarah Jayne was common to other
vessels engaged in the same trade, and it necessitated using a flush deck scuttle to
allow the fish to enter the fish hold quickly and easily. Sarah Jayne had three flush
deck scuttles when she was built but, at the time of the accident, only one remained,
positioned between the fish hatch and the starboard bulwark.

The 1975 Rules provided requirements for watertight integrity. Hatch coamings
for a vessel of Sarah Jayne’s dimensions were required to be a minimum height of
380mm, and hatch covers were required to be secured with suitable gasket and
clamping arrangements to ensure the hatch could be sealed weathertight. Flush
deck scuttles and manholes (eg access hatches) were also permitted as follows:

‘In every vessel of 12 metres in length and over to which these Rules apply,
flush deck scuttles of the screw, bayonet or equivalent type and manholes may
be fitted where these are essential for fishing operations and shall be capable
of being closed watertight and shall be permanently attached to the structure,
provided that such scuttles and manholes may be effectively weathertight only
when closed if their design, size and disposition is such that no danger is likely
to result from the absence of complete watertightness.’

Seafish Construction Standards, published in September 2012, impose enhanced
requirements for new-build fishing vessels less than 15m length overall. Hatch
coamings are required to be a minimum height of 300mm, and hatch covers should
preferably be secured by hinges on the forward side or otherwise permanently
attached to the structure. Flush deck scuttles are to be permanently attached to the
structure with a notice in close proximity stating:

‘HATCH TO BE KEPT CLOSED AT SEA’

The Standards also recommend that access, loading and discharge hatches that are
likely to be opened at sea, should be positioned on the centreline where practicable.
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110 STABILITY AWARENESS

110.1 Stability training

Seafish provides both mandatory and voluntary training for fishermen. The
non-mandatory 1-day intermediate stability awareness course was introduced in
April 2006 in close conjunction with the MCA and has been completed by nearly
4,500 fishermen.

The course uses a series of visual animations and a specially designed model
boat to explain key aspects of stability and to provide fishing vessel skippers

with a greater understanding of the issues involved. The model boat features an
interchangeable structure to simulate a range of different fishing vessel types and,
in conjunction with a water tank and a variety of weights, a range of operating
conditions can be simulated to reflect the dangers of additional top weight,
free-surface effect, catch on deck etc.

The course syllabus covers key areas affecting stability, including buoyancy, centre
of gravity, metacentre, vessel equilibrium, effect on the movement of weights,
free-surface effect, roll periods and general stability guidance, including weight
‘creep’ or growth.

To further impress upon fishermen the importance of maintaining adequate stability,
specific MAIB accident investigations are highlighted. An end-of-course assessment
requires a pass mark of 60%.

1.10.2 Guidance available

111

There are several sources of guidance available to fishermen, some of which have
already been discussed. In 2008, the MCA provided a copy of its ‘Fishermen’s
Safety Guide’ (MCA/034) to every UK fishing vessel certificate holder. The guide
provides basic information on a variety of topics including stability, freeboard,
loading and free-surface effect (Annex D).

Additionally, MGN 415 (F) Fishing Vessels: The Hazards Associated with Trawling,
including Beam Trawling and Scallop Dredging provides useful reminders on the
closure of hatches, the importance of keeping freeing ports clear and the danger of
trapped water on deck.

At the time of writing, the RNLI, the Fishing Industry Safety Group (FISG) and
the MCA were planning to work together to produce a short film for fishermen,
highlighting the various aspects of stability.

PREVIOUS ACCIDENTS

The following accidents, although dissimilar in many respects to the loss of Sarah
Jayne, have particular aspects that are relevant to the findings of this investigation.
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111.3

FV Heather Anne

In December 2011, the UK-registered fishing vessel Heather Anne capsized and
foundered in Gerrans Bay, Cornwall. The skipper and his crewman were soon
recovered from the water by a nearby fishing vessel, but not before the crewman
had drowned. Neither the skipper nor the crewman was wearing a lifejacket.

A subsequent stability assessment, after the vessel was salvaged, indicated that
the vessel had been operating with a low reserve of stability. Heather Anne had
been significantly modified since her construction in 1971. As a consequence, her
lightship displacement had increased by over 50% and, with an estimated catch of
10.5te on board at the time of capsize, her freeboard had been reduced to only a
few centimetres.

The MAIB safety investigation identified the MCA's intention to harmonise fishing
vessel standards for new vessels with those applicable to small commercial vessels
by 2016. The report also acknowledged the introduction of minimum design
freeboard in the Seafish Construction Standards, which came into force on 1
January 2013.

Recommendations were made to improve the stability of small fishing vessels
through the timely provision of stability criteria and the promulgation of better
guidance on the methods that can be used to assess vessel stability on all small
fishing vessels.

A further recommendation was made to the MCA, which was designed to provide
support for ongoing efforts that seek to ensure fishermen wear PFDs when working
on the open deck.

FV Girl Rona

In January 2012 Sarah Jayne’s ‘sister vessel’ Girl Rona capsized while entering her
home port of Teignmouth with a catch of herring in her fish hold. The liferaft was
deployed but all five crew managed to abandon the vessel to the local RNLI lifeboat.

The tide and wind had resulted in rough sea conditions at the entrance to the
harbour. As Girl Rona negotiated the sand bar present at the harbour entrance, the
vessel took a sheer to starboard and listed to port, probably resulting in some of the
18te of herring in the fish hold spilling over the pound boards. The list increased

as the vessel became broadside on to the waves and she capsized in the shallow
water, resulting in her port side resting on the seabed.

The vessel was subsequently salvaged and repaired. She had been back at sea
about a month before she was involved in the search and rescue operation following
the loss of Sarah Jayne.

Other cases

From 1992 to May 2013, 108 fishing vessels under 15m length overall were recorded
in MAIB’s accident database as having capsized. In the same period, 17 fishing
vessels of 15m or more length overall were recorded as having capsized. These
figures include capsizes caused by swamping, snagging of fishing gear, excessive
loading, shift of cargo and heavy weather.
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SECTION 2 - ANALYSIS
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2.2.2

AIM

The purpose of the analysis is to determine the contributory causes and
circumstances of the accident as a basis for making recommendations to prevent
similar accidents occurring in the future.

MECHANISM OF VESSEL LOSS
Cause of capsize

Sarah Jayne capsized because, in her loaded condition, she had an insufficient
reserve of stability to withstand the sudden flooding and its associated free-surface
effect. There were several contributing events that led to the loss:

» A catch of approximately 20te was loaded into the fish hold, reducing the
vessel’s freeboard.

» The significant catch remaining in the net in the water had the effect of
damping the ability of Sarah Jayne’s stern to rise or roll to port as waves
approached the stern.

» Two waves swamped the vessel's starboard quarter as a result of her low aft
freeboard.

» The flush deck scuttle and fish hold hatch cover were open/removed, enabling
water to enter the fish hold.

» Two freeing ports on the starboard side were closed, restricting the ability of
the entrained water to drain off the deck.

Likely cause of flooding

The two waves that swamped the stern of the vessel would have led to a
considerable amount of water entering the fish hold, through the fish hold hatch
and, in particular, the flush deck scuttle opening. The possibility of other flooding
contributing to the vessel’s loss was considered and is discussed below.

Assuming that the bilge alarm system was functioning, the fact that no alarm was
heard at any stage up to the capsize suggests that the aft peak, accommodation
and engine room were free of floodwater. Additionally, these three spaces had been
visited on the morning of the accident as follows:

» The aft peak had been entered by the crew while in Brixham to retrieve some
spare gear. It was found to be dry and the deck hatch cover was secured after
exiting the compartment.

» The accommodation was dry when the mate left the space before shooting the
net at around 0830-0845.

» The skipper visited the engine room at least 2-3 times during the morning and
raised no concerns with the crew.
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The engine room was the most likely compartment to have suffered any flooding as
virtually all sea water inlets and overboard discharges were situated there.

The port aft trim tank was not in use at the time of the accident although it is feasible
that some water might have entered the tank via the deck vent when the vessel
listed to port during the fish-loading process. However, the vent was fitted with a
piece of flexible hose that should have prevented back-flooding if submerged. It is
unlikely the starboard aft trim tank was flooded as it would have overflowed into the
aft peak due to its manhole cover having been removed.

It is unlikely that a non-return valve failure led to back-flooding through the bilge
pumping system because:

» The bilge alarm would have sounded if the engine room, aft peak or
accommodation had flooded.

* The vessel would have taken an initial port list if the aft port trim tank had
flooded.

» Prior to loading the fish there was no evidence of water having back-flooded
into the fish hold.

» The system had functioned correctly since testing after the refit in August.

It is concluded that the only likely cause of flooding was the ingress of sea water
through the fish hold hatch and flush deck scuttle opening.

STABILITY AND FREEBOARD
Loading limit

Although they were recommended, Sarah Jayne was no longer legally required to
comply with any stability or freeboard requirements following the 2002 amendment
to The Fishing Vessels (Code of Practice for the Safety of Small Fishing Vessels)
Regulations 2001. However, the instructions provided in her SIB remained valid.

The fish hold was physically capable of carrying 25 tons of fish and this limit for
sprat fishing was included in the vessel’s original SIB. However, the amended
SIB, approved in 1995 by the MCA, stated that the maximum catch of sprats to be
carried was 16.81tons (17.08te) to ensure the vessel complied with the stability and
freeboard requirements.

The stability and freeboard requirements are intended to ensure that a vessel has
a sufficient stability margin to survive external loads such as those from swamping,
flooding, snagging of nets and heavy weather. Loading beyond the calculated

limit for a vessel erodes her reserve of stability, placing the vessel and her crew at
increased risk.

Since August 2010, catches of greater than 17.08te were landed from Sarah Jayne
on 16 occasions, 7 of which were over 20te. Routine landing of catches of this
guantity without incident would have reinforced a belief that it was safe for Sarah
Jayne to carry such loads. A common misconception by fishermen is that they
can feel the stability of a vessel when on board and can judge when it is safe.
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2.3.3

Unfortunately, stability cannot be instantly assessed in this manner, given the many
variables involved. Predicting precisely when a vessel will capsize is virtually
impossible, which is why a vessel’s stability needs to be assessed against standard
criteria to provide an adequate safety margin. By way of a comparison, it is possible
to lift loads in excess of a sling’s safe working load numerous times, but at some
stage the sling may suddenly break without warning. Safety margins exist to provide
a cushion for the unknown and unexpected; those who operate within these margins
are exposing themselves to an increased and unnecessary risk.

Lightship checks and vessel modifications

Since 2001, although Sarah Jayne was regularly maintained, there were no
recorded lightship checks even though significant weight changes had been made to
the vessel.

The new main engine was approximately 1.75te lighter than the original engine.
Removing this weight from low down in the vessel would have raised the vessel's
VCG and, consequently, degraded her stability. The fitting of the additional net drum
3m above the main deck, although only an estimated 0.25te, would also have raised
the vessel's VCG. The difference in weight between the original and replacement
trawl winches could not be determined and so its effect on the vessel's VCG is
unknown.

Without conducting a lightship check and/or an inclining experiment, the extent
of the degradation to the stability of Sarah Jayne was unknown. Given the
modifications undertaken, it was highly likely the loading limit would have had
to be further reduced for the vessel to continue to meet stability and freeboard
requirements.

The skipper sought professional advice regarding the fitting of the additional net
drum. Although he might have sought advice when replacing the main engine and
trawl winch, there is no evidence to confirm this.

Freeboard

Low freeboard was a major contributing factor in this accident and was inexorably
linked to the vessel’s stability. The 1995 SIB required, when the vessel was loaded
with sprats, that the fore peak tank should be pressed full, equating to approximately
4te of ballast, and that the aft pounds in the fish hold should be left empty.
Complying with these instructions would have ensured that Sarah Jayne’s forward
trim moment was maximised to increase the aft freeboard, thereby satisfying the
minimum freeboard requirements of MSN 975. The guidance of MSN 975, although
introduced in 1981, remains relevant today. It emphasises that adequate freeboard
is an important feature of a fishing vessel’s safe operation. It is understood that the
above SIB instructions were not routinely followed prior to the accident.

The modifications to Sarah Jayne would have also had a detrimental effect on her
trim. The replacement of the main engine with a lighter one reduced the forward
trim moment. The addition of the small net drum above the main net drum increased
the aft trim moment. Both modifications had the effect of decreasing the aft
freeboard which, in turn, would have reduced her stability and increased the risk of
her stern being swamped.
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Minimum freeboard is employed as a safety measure throughout the shipping
industry as a means to prevent vessel overloading and provide a margin of safety.
The small fishing vessel sector has remained unique for many years in that minimum
freeboard is not an explicit mandatory requirement. As highlighted in the MAIB
Heather Anne report?, the MCA intends to harmonise small fishing vessel standards
with those of small commercial vessels by 2016. This would involve the inclusion
of a minimum freeboard. Additionally, the report refers to the Seafish Construction
Standards for new fishing vessels having introduced a minimum design freeboard
of 300mm for certain vessels. While this covers the future, the problem remains
for existing vessels, prompting the need for greater stability awareness and more
informed loading guidance.

Stability awareness and loading guidance

Stability awareness among fishermen has been a concern for many years,
especially in respect of operators of fishing vessels under 15m length overall, for
which no mandatory stability and freeboard requirements exist. To address this,
the voluntary 1-day intermediate stability awareness course was developed by
Seafish and has been well received by many of the participants. As far as can be
established, Sarah Jayne’s skipper had not attended this course. However, he had
access to the Fishermen’s Safety Guide (Annex D), which contains guidance on
stability, particularly with regard to a vessel’s VCG and the effect of free-surface.

Generic stability awareness alone is insufficient for skippers to operate their vessels
safely. They also need to be able to refer to vessel-specific operating criteria to
meet acceptable stability and freeboard standards. Following several research
projects, in December 2010 the MCA published MGN 427 (F). This reiterated the
MCA's intention that full stability requirements would be reintroduced for fishing
vessels of 12m and over registered length to 15m length overall. It also stated that
skippers and crews should attend the Seafish 1-day intermediate stability awareness
course.

Although providing some useful guidance, the five methods detailed in MGN 427 (F)
for fishermen to assess their vessel’s stability varied considerably in their approach,
complexity, cost, and the margins of safety they afforded. The methods were
reviewed in the MAIB’s Heather Anne report. The report concluded that MGN 427
(F) fell short of providing meaningful practical guidance, and a recommendation was
made to the MCA to revise the MGN as a result.

WATERTIGHT INTEGRITY AND FREEING ARRANGEMENTS
Loading procedure

Ensuring a vessel remains watertight is fundamental to her staying afloat. This is
reflected in the guidance provided in MGN 415 (F) and MGN 427 (F) to the effect
that hatch covers and other weathertight openings should be kept closed at sea
and freeing ports should be kept clear. However, fishing vessels of a similar design
and which adopt a similar loading procedure for bulk fishing to that of Sarah Jayne
routinely violate this basic principle by necessarily opening weathertight closures
and shutting freeing ports.

2 MAIB Report 2/2013: http://www.maib.gov.uk/publications/investigation_reports/2013/heather_anne.cfm
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2.4.3

The investigation considered how the dangers associated with opening the fish hold
hatch cover and flush deck scuttle, and closing freeing ports while loading fish, could
be reduced. However, the fact that weathertight closures need to be opened, and
the loss of fish through freeing ports needs to be minimised, to facilitate the loading
procedure, inevitably impacts on a vessel's seaworthiness.

Deck hatches

‘Lift-off’ hatch covers, such as that fitted to Sarah Jayne’s fish hold hatch, were
permitted under the 1975 Rules, which did not specify that the cover should be
permanently attached to the vessel. It appears that this did not cause undue delay in
the mate and crewman replacing the cover. However, the 2012 Seafish Construction
Standards require the hatch covers of new vessels to be secured by hinges on the
forward side or otherwise permanently attached to the structure. This will ensure
that any delay in closing the hatch is kept to a minimum.

The 1975 Rules required the cover to be secured with suitable gasket and clamping
arrangements to ensure the hatch could be sealed weathertight. This was not
possible on Sarah Jayne owing to the pound board arrangement, which prevented
the starboard side securing clips from being used. It would have been possible to
secure the hatch cover properly had the clips been located on the fore and aft sides
of the hatch.

Crew access to the fish hold could have been made through the smaller access
hatch set into the fish hold hatch cover. The access hatch was permitted under the
1975 Rules and was fitted specifically for this purpose. This would have negated the
need to remove the fish hold hatch cover during the loading procedure and would
have significantly reduced the quantity of floodwater entering the fish hold from the
initial wave.

Freeing ports

The freeing ports provided on Sarah Jayne were of a greater total area than
that required by the 1975 Rules. They were recently maintained, providing every
opportunity for water to be shed from the deck. However, this was only the case
when the freeing ports were open.

When loading bulk fish on deck, it is common practice within the industry to reduce
the loss of fish overboard by closing the adjacent freeing ports. However, as detailed
in MGN 425 (F) and the Fishermen’s Safety Guide, as soon as a freeing port is
closed, the ability of a vessel to drain water off her deck is reduced, leading to water
becoming trapped between the bulwarks. This water adds not only top-weight, but
also a significant free-surface effect, which can lead to capsize unless a vessel has
an adequate stability reserve. Careful consideration must be given to reducing the
adverse effect of deck pound arrangements and to the use of perforated closures to
maximise the ability of water to drain safely off a vessel's deck.

2.4.4 Safe operation and the use of flush deck scuttles

Sarah Jayne would have been at her most vulnerable when bringing her catch on
board. During this operation: the vessel would have been stopped in the water,
beam to sea and swell; the net alongside would have limited or precluded use of
her engine; and the act of lifting the cod-end inboard — effectively suspending a
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heavy weight from the derrick head — would have reduced her stability. However,

in this accident a number of additional hazards had been introduced. Firstly, by

not complying with the advice in the SIB to ballast the fore peak tank, limit the
quantity of fish carried, and restrict the stowage of fish to the forward part of the fish
room, the vessel was operating with significantly reduced freeboard aft — thereby
increasing the risk of a wave swamping the stern. Secondly, by closing the two
freeing ports and opening both the flush deck scuttle and the fish hold hatch, two
further hazards had been introduced: the risk of water either entrained in the catch
or from swamping being kept on deck and unable to run off quickly; and, most
significantly, this water being easily able to flood into the fish hold. On this occasion,
this combination of hazards combined to facilitate a catastrophic accident.

Although the practice of opening the flush deck scuttle at sea cannot be condoned,
should it be considered necessary to facilitate the rapid loading of bulk catch into
the fish hold then all possible steps should be taken to reduce the hazard as far as
reasonably practicable. In this case, besides adhering to the advice in the SIB, such
measures could have included: using mesh instead of blanks in the freeing ports to
allow water on deck to run away; modifying the flush deck scuttle to facilitate rapid
closing in the event of an emergency; and, minimising the fish hold opening by
keeping the main hatch cover in place and instead using the smaller access hatch.
The risk of flooding could have been further minimised by closing the flush deck
scuttle between lifts.

In the future, there is a need to more closely align construction standards with
fishing methods. The 2012 Seafish guidance for new build vessels is clear:
through-deck scuttles should not be opened at sea. Consideration therefore needs
to be given to developing mechanisms whereby the fishing vessel can conduct its
primary purpose — fishing — without becoming vulnerable to catastrophic accidents
during the process.

USE OF LIFESAVING EQUIPMENT
Liferaft release

The wreck survey revealed that the liferaft released from its cradle when Sarah
Jayne foundered. However, it did not rise to the surface and inflate as intended.
Given the liferaft was new, it is unlikely it was defective. A more likely explanation is
as follows.

When the vessel initially capsized, the depth of the liferaft might not have been
sufficient to cause the HRU to activate. Even if the HRU had activated, the liferaft
would have only floated up to the main deck as the vessel was upside down. As the
vessel sank and turned the right way up, given the likely stern attitude, the liferaft
might have floated up and become trapped under the lip of the wheelhouse roof. All
the time the liferaft was submerged, its drain holes would have allowed water to fill
the canister. Once on the seabed, the buoyancy of the canister would eventually
have reduced to the point at which it was neutrally buoyant and then, with the
assistance of tidal current, it would have drifted over the port side and then onto the
seabed, where it was located during the underwater inspections.

Although MGN 343 (M+F) provides some useful guidance on the positioning

of liferafts, it is impossible to position a liferaft so as to guarantee an easy and
successful deployment for all loss scenarios. The position of the liferaft on the aft
external bulkhead of the wheelhouse of Sarah Jayne did enable easy access to
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25.2

2.5.3

manually deploy the liferaft and it was protected from the elements. However, this
position was not clear of obstructions as the wheelhouse roof overhang was directly
above. Fitting the liferaft on the wheelhouse roof, as was intended for the spare
liferaft, might have increased the chance of the liferaft deploying, but this would have
made it more difficult to deploy manually and it would have been more exposed to
the weather.

Making the decision to abandon a vessel will almost always be a tough one, as most
crews’ inclination is to persevere with trying to resolve the emergency situation. At
the time of his second VHF radio call to Girl Rona, Sarah Jayne’s skipper realised
that his vessel was likely to founder. However, given that the liferaft was ideally
positioned to facilitate its manual deployment, it would have been a sensible
precaution for the crew to prepare it for launching during the short period between
the skipper’s first and second VHF radio calls.

EPIRB

Although the Code of Practice for the Safety of Small Fishing Vessels only
recommends that vessels carry an EPIRB, Sarah Jayne’s owner had fitted one to
his vessel. In accordance with best practice, he had also ensured the EPIRB was
serviced and had fitted it within a float-free housing, with an HRU, to maximise the
opportunity of the EPIRB being released in an emergency.

The wreck survey was inconclusive with regard to whether or not the EPIRB and its
float-free housing were on the wheelhouse roof.

Although a definitive reason for an EPIRB transmission not being received following
the accident cannot be determined, the carriage of an EPIRB remains an important
safety precaution for fishing vessels. As demonstrated by this accident, fishing
vessels are often lost suddenly, giving little time to raise the alarm. A float-free
EPIRB should ensure that emergency services are alerted quickly to maximise the
chance of rescue.

Use of lifejackets and PFDs

Lifejackets and PFDs were carried on board Sarah Jayne but were not routinely
worn by the crew. It would have been a sensible precaution to don lifejackets or
PFDs, particularly after the second wave had swamped the deck. It was very
fortunate that, in this case, Girl Rona was able to rescue the mate and crewman
from the water quickly. If the alarm had not been raised, the ability of the two men
to stay afloat awaiting rescue, without wearing lifejackets or PFDs, would have been
severely hampered.

The MAIB made its first recommendation regarding the compulsory wearing of
lifejackets in 2000. Since then, the industry has been slow to embrace the need to
wear this lifesaving device. The MAIB Heather Anne report raised this same issue
following the drowning of one of the crew after the vessel capsized. Fortunately
initiatives are now underway, primarily led by the fishing federations, to provide UK
fishermen, for little or no cost, with a PFD they can wear safely while working on
deck. It is hoped that this step will facilitate a culture change among fishermen that
leads to PFDs becoming routine wear when on deck. If such a culture change does
not occur, steps should be taken to mandate the wearing of this fundamental item of
personal protective equipment when conditions warrant it.



SECTION 3 - CONCLUSIONS

3.1

3.2

SAFETY ISSUES DIRECTLY CONTRIBUTING TO THE ACCIDENT WHICH
HAVE RESULTED IN RECOMMENDATIONS

The flush deck scuttle on Sarah Jayne was permitted under The Fishing Vessels
(Safety Provisions) Rules 1975 and was fundamental to the method adopted on
board for loading bulk fish. [2.4]

Fishing vessels of a similar design and which adopt a similar loading procedure for
bulk fishing to that of Sarah Jayne routinely violate the basic principle of ensuring
a vessel remains watertight, by necessarily opening weathertight closures and
shutting freeing ports. [2.4]

The fact that weathertight closures need to be opened, and the loss of fish through
freeing ports needs to be minimised, to facilitate the loading procedure for bulk
fishing, inevitably impacts on a vessel's seaworthiness. [2.4]

SAFETY ISSUES IDENTIFIED DURING THE INVESTIGATION
WHICH HAVE BEEN ADDRESSED OR HAVE NOT RESULTED IN
RECOMMENDATIONS

The capsize occurred as Sarah Jayne, with an approximate 20te catch in her fish
hold, had an insufficient reserve of stability to withstand the sudden flooding and its
associated free-surface effect. [2.2]

Routine landing of catches in excess of 17.08te, the limit specified in the SIB
approved in 1995, without incident, would have reinforced a belief that it was safe to
do so. [2.3]

Although recommended, Sarah Jayne was no longer legally required to meet any
stability or freeboard requirements following the 2002 amendment to The Fishing
Vessels (Code of Practice for the Safety of Small Fishing Vessels) Regulations 2001.
[2.3]

Since 2001, there were no recorded checks on Sarah Jayne’s stability even though
significant weight changes had been made to the vessel. [2.3]

Given the modifications undertaken since 2001, it was highly likely the loading limit
of Sarah Jayne would have had to be further reduced for the vessel to continue to
meet stability and freeboard requirements. [2.3]

The owner sought professional advice regarding the fitting of the additional net
drum. Although he might have sought advice when replacing the main engine and
trawl winch, there is no evidence to confirm this. [2.3]

It is understood that ballasting instructions, contained in the 1995 SIB to increase
the aft freeboard when the vessel was loaded with sprats, were not routinely
followed prior to the accident. [2.3]

The low freeboard aft would not only have affected Sarah Jayne’s stability
performance but also increased the risk of her stern being swamped. [2.3]
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14.

15.

16.

17.

Existing fishing vessels do not have an explicit mandatory minimum freeboard
requirement, prompting the need for greater stability awareness and more informed
loading guidance. [2.3]

As far as can be established, the skipper had not attended the voluntary Seafish
1-day intermediate stability awareness course. [2.3]

Generic stability awareness alone is insufficient for skippers to operate their vessels
safely. They also need to be able to refer to vessel-specific operating criteria to
meet acceptable stability and freeboard standards. [2.3]

If the fish hold hatch cover had been secured prior to loading the catch, the
quantity of floodwater entering the fish hold from the initial wave would have been
significantly reduced. [2.4]

The closure of any freeing ports will restrict the ability of a vessel to shed water from
her deck after being swamped. [2.4]

The use of through deck scuttles to load fish from the deck to the fish hold creates a
significant down-flooding hazard. [2.4]

The liferaft, although in service and fitted with an HRU, failed to surface and inflate,
probably as a result of it being obstructed when released from its stowed position on
the aft external bulkhead, and directly below the roof overhang of the wheelhouse.
[2.5]

Although a definitive reason for an EPIRB transmission not being received following
the accident cannot be determined, the carriage of an EPIRB remains an important
safety precaution for fishing vessels. [2.5]

The wearing of lifejackets or PFDs would have been a sensible precaution when
working on deck. It was very fortunate that, in this case, the mate and crewman,
who were not wearing lifejackets or PFDs, were rescued quickly. [2.5]
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MARINE ACCIDENT INVESTIGATION BRANCH

In its investigation report of the capsize and foundering of the fishing vessel Heather
Anne (FY126) on 20 December 2011 (Report 2/2013, published 13 January 2013),
the Marine Accident Investigation Branch has:

Made recommendations (2013/106, 2013/107 and 2013/108) to the Maritime
and Coastguard Agency to:

2013/106 Revise MGN 427 (F) in order to provide clearer and more
comprehensive guidance to surveyors and fishermen on the
methods available to assess small fishing vessel stability, taking
into account, inter alia:

» The limitations of the alternatives to a full stability
assessment.

» The suitability of the alternative stability assessments for
small fishing vessels.

* A vessel's stability is dependent on several factors including
her upright GM, freeboard and hull form.

» The need for skippers to be aware of the maximum loading
of their vessels and the benefits of a freeboard mark.

* The impact of vessel modifications.

* Owners’ and skippers’ awareness of stability considerations
while fishing.

2013/107 Expedite its development and promulgation of alternative small
fishing vessel stability standards, which will ensure that all new
fishing vessels under 15m (L) are subject to appropriate stability
assessments, and which will eventually be included in the
standards based on the Small Commercial Vessel and
Pilot Boat Code scheduled for introduction in 2016.

2013/108 Specify the improvement in safety culture/behavioural change
that it is seeking with respect to the voluntary wearing of
personal flotation devices by individuals working on the decks of
fishing vessels, and the timescale within which it is to be
achieved,

and
Make arrangements to rapidly introduce the compulsory

wearing of personal flotation devices on the working decks of
fishing vessels if the sought after changes are not delivered.
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SECTION 5 - RECOMMENDATIONS

Given the recommendations already made to the MCA regarding loading, freeboard and
future stability standards for small fishing vessels following MAIB Report 2/2013 on the
capsize and foundering of FV Heather Anne, only one recommendation has been made.

The Maritime and Coastguard Agency, in consultation with the Sea Fish Industry
Authority, is recommended to:

2013/213  As part of its intended development of new standards for small
fishing vessels, review and include additional design and operational
requirements as necessary to ensure that a vessel engaged in bulk
fishing remains seaworthy throughout its intended loading procedure.
Specific hazards that should be addressed include:

* The increased risk of capsize from swamping if freeing ports are
closed.

» The risk of downflooding if flush deck scuttles and fish hold hatch
covers are opened at sea.

Marine Accident Investigation Branch
June 2013

Safety recommendations shall in no case create a presumption of blame or liability
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Maritime and Coastguard Agency

MARINE GUIDANCE NOTE

MGN 427 (F)

Stability Guidance for Fishing Vessels of under 15m
Overall Length

Notice to all Shipyards, Boatbuilders, Fishing Vessel Operators, Skippers, Fishermen,
Designers and Consultants

PLEASE NOTE:-

Where this document provides guidance on the law it should not be regarded as definitive. The
way the law applies to any particular case can vary according to circumstances - for example,
from vessel to vessel and you should consider seeking independent legal advice if you are
unsure of your own legal position.

This Notice:

Summary

Provides guidance for stability assessment to help fishermen make decisions.
Strongly recommends owners and skippers to commission and purchase new
vessels which have had a stability assessment and stability information
supplied.

Re-iterates that full stability requirements for the 12m registered length — 15m
overall length fishing vessels will be re-introduced in the near future.

Indicates that at the present time there is no intention to introduce compulsory
stability criteria to fishing vessels under 12m registered length.

Vessels over 12m registered length which have historically been roll tested may
continue to do so.

Skippers and owners are reminded that beam trawlers have a 20% uplift with
the full stability criteria and their own formula for a roll test (only applicable to
existing vessels which have previously been on a roll test).

1. Introduction

1.1 Vessels under 15 metres LOA are not currently required to have approved stability that
is compliant with statutory requirements. There is presently no intention to introduce
statutory requirements for vessels under 12 metres registered length.

1.2 Any vessel must be stable for its intended purpose and it is reasonable to expect that
naval architectural skills will be employed during the design and construction process
to ensure that the vessel is safe for use. MCA recommends that all purchasers ask for
stability information from builders.




1.3

1.4

2.1

2.2

3.1

No vessel can be designed to be inherently safe; this depends upon the way it is
operated. Therefore a vessel must be operated in such a manner that keeps it stable
and provide a safe working platform for those onboard, whatever the purpose of the
vessel or the operational circumstances.

Unfortunately it is not possible to make an assessment of stability and hence the
safety of the vessel by simple inspection; however, various tools and assessment
methods can be used to provide a degree of confidence and assurance.

Legal Responsibilities

While no specific statutory requirements currently exist for the stability of small fishing
vessels, the owner, skipper and others do have legal responsibilities as detailed under
the Merchant Shipping and Fishing Vessels (Health and Safety at Work) Regulations
1997.

For example their duties include ensuring, as far as is reasonably practicable:

o Systems of work that are, so far as reasonably practicable, safe and
without risk to health,

o Safe arrangements for the use, handling, and stowage and
transportation of articles and substances,

o there is provision of information, instruction, training and supervision
necessary to ensure health and safety of workers and other persons.

In the absence of specific statutory requirements for stability and its subsequent
approval of stability, owners may use other methods to assess stability and support
skippers and fishermen to meet their health and safety general duties and
responsibilities. It is not acceptable to do nothing and assume the vessel’s stability is
satisfactory. It is always better to assess the situation or obtain professional advice
and this notice helps by providing additional information for this process. In short,
MCA is providing a number of methods you may find helpful. MCA Fishing Vessel
Surveyors cannot decide which method of stability assessment is best for your vessel
(that is for owners/ skippers and crews to decide), but they are available to discuss the
pros and cons of each method and may be able to identify specific risks/ similar
vessels/ fishing methods which may assist owners/skippers and crews in coming to a
decision on which stability assessment method best fits their vessel.

Some factors to consider and some myths

A number of factors can affect a vessel’s stability, for example its length and breadth,
the freeboard, the centre of gravity of the ship and equipment, distribution of weights
such as in the fish hold, on deck, in hoppers, in nets, fuel, water and stores etc.
Research has shown the importance and effect on stability of maintaining adequate
freeboard. The weathertight deck, hatches and doors should be kept closed and decks
should be kept clear of water and other movable weights. While a vessel may appear
very ‘stiff because of her large beam, if the freeboard is small there may be little
reserve of stability when the vessel heels or is in large waves due to the dangers of
downflooding. Also a vessel which appears very sea-kindly and comfortable with a
slow roll period can actually be potentially unsafe in terms of stability. Keeping water
off the deck by closing scuppers or freeing ports may seem sensible and safe, but
does have the opposite effect if a wave comes onboard and causes instability because
of the trapped water and its free surface effect. It is also vital that the catch is not
stored on deck, it should be stored as low as possible in the vessel as soon as is
practicable.
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

7.1

7.2

7.3

Available Stability Methods

The following methods are considered:

Full stability information, inclining experiment and calculation.
Small Commercial Vessel Code standard.

A modified small passenger vessel standard.

IMO Roll Period Approximation.

Wolfson Guidance.

Full Stability Method

This requirement will apply to all vessels over 12 metres and is widely used.

The method requires the lightship weight and centres of gravity both vertical and
longitudinal to be ascertained (e.g. inclining experiment) and that the stability for a

series of loading conditions be calculated.

The properties of the GZ Curves are then compared with the criteria reproduced here
at Annex 1 and Appendix 1 to that Annex.

Many Naval Architects consider that the established criteria are good for vessels
above 7m registered length.

Vessels which have previously been on a roll test, if they have had no structural
modifications, may continue on the roll test until modified. Should they have been
modified or wish to modify they must contact the MCA and prepare for hull stability
assessment.

Small Commercial Vessel Code Standard (heel test)

This method requires checking the heel, resultant from the application of the maximum
load on the maindeck at the maximum outboard position, is within 7, together with
sufficient freeboard.

The method may only be used for vessels carrying up to 1000 kg of cargo, in this case
fish, and may not be most suited for cockle/mussel dredgers bagging the catch.

This method has distances from port as limits of operation.

For further details see Annex 2.

Small Passenger Vessel Heel Test

As an alternative to the Small Commercial Vessel Code heel test standard, an
equivalent test can be used to that on small passenger vessels, which allows for
weights in excess of 1000 kg.

It considers a shift in passenger, or in this case landed fish weight, with an assumed
distribution of 2/3 : 1/3 on each side of the vessel. This gives a simple formula of
WB/12 (see Annex 3, paragraph 6.0) as a heeling moment which when applied should

not exceed a vessel heel of 7°, plus a minimum freeboard requirement.

This method can be repeated to check for changes over time.
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7.4

8.1

8.2

8.3

8.4

9.1

9.1.1

9.1.2

9.1.3

9.2

9.2.1

9.2.2

9.23

9.3

9.3.1

9.3.2

9.4

9.4.1

9.4.2

For further details see Annex 3.
Roll period Approximation (IMO)

This is an operational comparative method to determine whether the vessel is stiff or
tender.

Because of its simplicity it can be used operationally by the skipper.

This method is particularly useful to assess changes which can affect stability during
the life of the vessel (if the roll period increases the vessel is becoming less stable).

Refer to Annex 4 for further information.

Wolfson Guidance

Overview

During 2003 to 2006, the Maritime & Coastguard Agency in response to the Marine
Accident Investigation Branch (MAIB) Recommendations, sponsored a number of
initiatives aimed at reducing the number of stability associated accidents onboard
United Kingdom fishing vessels.

These initiatives included earlier work on identifying the use of a stability model for
increasing “stability awareness” and the commissioning of research into a system
which would inform the skipper concerning his management of stability.

The research was conducted by the Wolfson Unit of the University of Southampton.
Deliverable

Deliverables from the research included;

To produce a “traffic light” system which would inform the user of the level of risk
associated with a particular operation, and;

to provide a baseline which could be used over time to recognise degradation of
stability due to the acquisition of lightship by growth or the retention of equipment,
stores or supplies.

Research Results

The research results have been published and are available on the Wolfson website,
at www.wumtia.soton.ac.uk.

The Method has been publicised during recent United Kingdom “FISHING” Exhibitions
and presented academically.

Making the Method available

The FISG Stability Sub Group decided that the Document, “Preparation of Guidance
Information for Fishing Vessels — Instructions for Consultants”, prepared by the
Wolfson Unit should be published for information and guidance. This is attached at
Annex 4.

Fishing vessels load their cargo at sea. It should always be remembered that no
matter how inherently stable the vessel may be, that if the net snags on an obstruction,
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9.4.3

10

10.1

10.2

11

1.1

the vessel may be overwhelmed. Due regard should always ensure that the towing
point is as low as possible. To save the ship, the fishing gear may have to be buoyed
and jettisoned to recover later, possibly using a bigger vessel.

The attachment of fishing wire to the trawl winches should always be arranged for
quick removal. The rope type of attachment is most effective and allows the wire to be
parted from the winch drum quickly.

Notes on Maintaining Stability

A notice containing simple and effective methods for maintaining stability should be
posted on the vessel in a prominent position, where crew members will see it.

The notice should include notes entitled “Simple Efforts for Maintaining Stability” or
similar. These notes should be relevant to the vessel, its gear and catch handling
arrangements and the fishing method. Suggestions for notes follow, and relevant ones
might be selected from, or based on, this list but it is not intended to be exclusive.

o To maintain the approved stability, ensure that external doors and hatches
are not left open at sea. (Those assumed to be closed in preparation of the
Notice should be identified clearly here).

o Ensure that scuppers and freeing ports are open and clear of obstructions to
allow water to drain quickly from the deck.
o Before attempting a heavy lift, or freeing snagging gear, inform the

coastguard, bring the warp as far inboard and as low as possible, close all
the doors and hatches and ensure that all crew are on deck, wearing
lifejackets.

o If the maximum recommended lift from the vessel's side is exceeded,
abandon the lift immediately. The position of the gear should be marked for
retrieval by a larger vessel.

o The vessel may become unsafe if heavy items are moved up, heavier gear
is fitted or lifting points are moved.
o Secure all gear and the catch against shifting.
Training

Skippers and crew should attend the Seafish 1-day Intermediate Stability Awareness
course. Contact your nearest Seafish Approved Training Provider for details or call
Seafish on 01472 252302. See MGN 411 for further details on fishermen's training.
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Extracts from Sarah Jayne SIB, approved in 1981
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Safety checklist

check from stability information the
MAXIMUM CATCH that can be carried
ensure that the hold pumping system works
properly
check that fish-hold bilge strums and
slushwell grids are clear before starting
to load
fit longitudinal pounds complete from the
bottom of fish-hold to deckhead as the catch
is stowed, to prevent overspilling

DO ensure that hatches, doors and side scuttles
not actually in use are securely closed

DO check holds and engine-room bilges
regularly and pump clear

DO take special care when using flush scuttles to
load bulk fish: ensure that such scuttles are
securely fitted in place when notin use

DO NOT block freeing ports or obstruct the
passage of water from the deck to them.

DO NOT overload: this can drastically reduce the
vessel's resistance to capsizing and may also
cause back-flooding through submerged
discharges

DO NOT continue to haul gear or load bulk fish
when there is a significant amount of
unwanted water in the hold.

DO NOT add or transfer water ballast to level
the catch across the hold

DO NOT attempt excessively heavy lifts.

DO NOT ignore the weather conditions.

So

11T OF TRAD!

|
TN

1 CLBORN
VYOIV 6LP.



3)+4).
B)
&).+7)
2.

9. 19+,
12)+ 13).
4)<19).
1€)+ 17),
18)+ 19).
20)+2))
22)« 23),
24) < 29)
26).217).
28)+ 29)

234)

39),
3)),
)

INDEY.

TiGmoERAL PARTCOLARS,

Special. OSTES REGARDNSG THE STABIUTS oF THE Vesse]

NoTES o> CRossS cuorves o S'n-.suLle" oy =
NoTES ors USE oF FREE Surrace MoMmesTss
DeEcK < FiSH Room LayouT,

oclivnoG ExXPERpassT

TRIM. MoMEWTS,

LLGHT SHiIp CorabiTiors §,

ConxdMon 2. LEAVioa RrT - BoTTom Teaw g,

Cord(Tior> 3 ARRWAL AT FisHmoG GRoLRDS ol CorrSUMED

CorDiTios 4, LEAVE AsHmG Grooros | 20% caTeH, G0 7% Coroumep)

CorpMeor B, ARRVALAT T 207 caTeH, 20%Cossomasles.

CorabiTiors &, Loapen Bulk FisH ZoToes - % roml

CorxdDiTior> 7 25Tos aDusTRIAL FisH - l©% Coosvmasles

CorabiTiors &, Leavioa HARBoLR ScaloPiog .
CorpiTies 2. RETORLD To HARBoLR ScalloPiag

SPeECcIAlL rocTeEs To SeiPPeR
Tagle oF CAPAC (TiES,

IME TR\ CondVERS\IosS
HY{DRro STATIC Corves

Closs CORVES ofF STABILITY




M.F.V. SARAR JATNE

INCL oG ExPEmMEpT

n n w (0'03) N
BILGES PuMPED DRY BoT SMALL AMouvnT oF waATeR REMAILE D

AFT BalLasT Tamus PomPeD DRY.

' Hh.
OATE 28™ MarcH 1980
A
| ocaTior> BRIYHAM. HARBoO R — CobiTiows Fair — Vessel MoorEr
. HEeA> To wiors — FrREeE To MovEe._
| CoDiTior VESSEL CoMPLETE 1o A SEA Gonoa STATE | ‘
—_— 0 l
| Foel 957 FuLL — Fres SoRFACE PrascoT (l~?7‘ F.S.MomenT _|
F w. 6oc—vALL°ﬂs_ " 1% n (O'O'g) l'3(8 [
oL 3 " ’
|

TRAWL +« Peors RIGGED, SPakRE TRAwL o DEcK
150 Boxes o ASH Room PLOS 2% Tows o=

i
|
PrAFTs DPRAFTS «EAD WITH Moo oxE PR BOAQ,D - Vz_reub LQE\G\'(TS ‘
o> DECK,
AFT  7-2%" _ 220cm DEOSUTY of SEA wWATeR {
W i ASSOMED AT |'0246 |
re'> 5-0° - 182cm | J
Mesrrs DrRAFT AMIDsHIPS 1B6Ecm . TRIM MERGLIGIBLE |
DisPlacEMEST Teo MARKS Go-STews,
+ * 25 Tovsg PeERSomnEL
WEIGHTS 2241, SHIFTS THRoLGH A DwsTawce ofF 16-("
‘-‘——_

BawT USED> For | SHIFTS,
2cw>T USED To CousTergacT SLIGHT LsT Cauvsen B8Y TRawL
VESSEL FloaTiog oro EVErs [RDA,

pE‘-"‘. ..‘:DLDM.‘E';_ 2uvser> — OLE > FiSHRooM LEsaTH 2678 mm,
OME 1> WOHEEL HousE " 1635 mm
Eg_ﬂgc:no.as' RECOoRDED fAsHRoom WHEELHoUSE
1 9% SHieT R24\bs P toS. 25 wwm 25 wam
0>, n TR 24 " 14
2% . ; Ss.&F 24 . 13 . :
Atk n 5 95 v Ze@o CHsckery 23 5
Sie 0 .. i L s, 2 - |
e, : ' " 30- 25 . |
ke il " P £s. 3|~ 24 -
g""- s " o 28 Zefo Oveenep  279. 'u
ToL bedsclions 216 172 - *' |
k\‘ AVERAGE o 27« 215~ |




wcliviog ExPERMEDT ConT'o

TaroGEsT oF DeflecTens AwGLE o wHeslHovse = ;-GL‘;—; = o-.013
TAoGEST oF DeEfFleclep ALSLE o FisHRoom = 27 = 0-013
2:76

Ioclivibeg PARTY ColsisTes oF 4 Paesooas uotTi-( MR.R.L.,Jores
REPRESEwTIoG THE DerT oF TRADE . '

FosiTiors oF cewsTre ©OF GraviTY

GM = w » d w = 224 \bs
W tan © d = 61" = 16.028'
W = 60 S + 4Mmo(25)

24 « \6-083 x |2 ban © L p-e13
6275 4 003 » 2240 ;

|
|

< 2444 Floo = 2.04 FT. (Flop) e mcuk;:g
©-62 N\Erks(_FLulp) |

i’ i
THIS Has To 8 Cowrrecles For FREE SurFecs Ecrec]
Ao To oBTans LI\GHT sSHiP ComP iMoo @ '

CeoTRe oF GeaWTY AS hoclnoe o

vigival, €& ABove W = KMT — GM :
42 — 2.04 = 7.38 FT. Aseve K, (FLOW)
3¢’

Seli> KG == 97
]

A AgoveE LCB AT =3_FT AcT o¥% AM\DSHIPS




- win ST T . W '

‘ n [ sawtast
SARAM JANoE | [ el [ Froam=e
CovriTiords / -

[ Hesesvtic ol

26 Toass InDUSTRIAL Fs
IO%@»wMA&ss |

[
L]

Ll

.l

l
[
L
|

L=
|

ABoVE K AFT R ok ¢ Free
ITem Tors [ Tever | Moment| lever | Moment| lever | Moment [Sormee mT
LiGHT sHe AR ¢l| 752 |3555| o5 | 729 | — — —
3mes 02| 3o | 26| ~— o e Lk
TRaL < Decks: |0es| IS5 | 748 2| | B6S| — | — A
ASH o Room . 250 | &0 I50-00 &85 | 21250 — - -3¢ |
FLEL Zoo eawus 077 3-e 2-3) b= — 3l o-77 1- 30
Fuw. loGals cot| 65 | 6% | — — 1| o044 | ©.02
Wp ol loeaus |Oo¢| 65 | 2-26| — — 18 072 | ©-3
SToRES o0-c8| &o 0.4 e [ e — L
Y foRe Peav. BALLAST | 20 | So 6-00| — — 215 | 43e ©-62
ToToLs | 7739 544-94 233 A4 44.93 | 1333
44 -3
1225

DispLACE MeST 7739 Tows _
C.a \5 7.04 FT. ABovE K CSd-@ Feee Soresce CoRe® 0-172
LCa \S Z22FT. Ageve K (FLup) - 2.43¢T AFT oF R

HYDPosTaTic farTicolags

Dls_PLACE»AepT 77-33 Tonos, GW [FLoyws) 1218

MEAILD DRAFT 213cm. 6:28' Le B S 1-75 ' AFT @
TPI 1-67 Lee T 32 Akt
MoT \* 416 B TR | lo-57 28cm AeT.
Ve B 4.85' Deact RS 539" 164cm.
BM L 35.5' | DRART AFET 2.43  257cm.
BEM T 458" FRer Boae]) AFT £ 2-4FT.
KMT 913" FREE Boagn RULE Mw| 57wt 2-32FT
GM(SeLim) 2.-05'

Feee SurFACE orR™ i TR




STATical STasliTy

GZ = KO — K Swne

ComabiTions 7

7735 Toos Displace MEST

- AGLE oF Heel Ko : \ééz §_3\_5f__ i ek ;_ZT 5
. Pr |-58 72l ro47% = 125 | o.33
Zo" 3. l7 _ > __72( ro 342 = 246 ] _,_ol/ B
_ 3° | 44 | 7U sobee = 3bo 0 86
| _ _{5‘_’ Y 5.76 7-2/ " 0797/ = 5-02__ e 057 e
B 60° 646 72 ro%6 <= &2 | 0327 |
PRV 2 €63 72| » 05D = &3¢ -6-33 ||
| >0° | 6.3 72l » l'cco = 72| o8> ||
iy o "R b m G ¥ il . : N
[ |
1
E 20__ ==y = = = = _i = — ;l; —3 = ‘ |
-N I 4 |
g/s; ol = IR, 28 A0yT I o IRl ) R % —
¥ |
ol L 2 g
‘gos___ . / <Pl | SEN __-__"__\<_______J e el e
g
& / \\
g (o Z2e 30 4o S 6o -2 s
AroGle oF moclmaaTioo® \K
Sommay ReSALTS 'METmc._—_ ;;leuw\CmTeew |
l . {
[ ] Ihomal gM 12218 FT [-o18 O-58m. & 35M.
9 |AREA LODER GZcurve P& 3o° 14-92Fc°| O 079'4 Oarg) ©-0S5 M. RAps,
222 af Al T )
3 |AREA UVRDERZ @G7 Cueve vePTo 40° 2313719 2 ‘23'4 Cas ?_0_3.‘?__"‘_&”5
4 | Agea uubsz G2 Corve BEFwEEo 3o«4o 2. 21F1%| ©-044Mma3 O-c30 M.RArs
5 N i LT Pt BRI S T | M. G2 AT N
MAYIMLUV\ Gz 15 0. 86 & CccuRs AT 30" O-gée 3o 3o LESS THAL 25
6| az AT 3o° 0 86 0-267 M. OZON\ @go

IN TH'S ConbiTios Tre VESSEL MzeTs THe REQLIPED CRTERIA,
IT SHouLb BE oo TeEs TraT THE FiZEEBoAQ.D \s AT Rol.E M\D\MUM J




SPecIAL MNoTes To THE SKIPPER

), For THE PORPoSE OF THE C AlcuolATioros IT HAS BeenN ASSUMED
THAT THE VES=el will oPERATE oro SHERT VOYAGES AS PLAMONDED

MApolY DAY WwoRK ReTURMNING To Fee] EACH EvEwmisg ok AT
MosT To BE AT SEA FeR ol Al Few pax(S oRrR OVER o L& M. l

2). Fuel Tue Level ofF Foel > THE MARS Tarwks HAS A Beacmwg
or> THE <STABWITY oF THE VESSEL I So FaAR AS To FILL THE
Taorws To 100% CAPAcITY AT lobe GallonS EACH Taok Weoulp
CAUVSE SoMmE OVER Loapiod FeRwarp + SLIGHTLY RAMSE THE CewTRE

oF GRAITY ofF THE Vessel , IT S THERE FerRE RECoMMEMDEDS THAT
THE TArows BE FILLED To A MAXIMUM  OF Boo GAlLLoOS o EacH
“ TMIL WITH Ar> oPeZslornal Kaae Sowis To ABouT 400 Gallorss
o> EACH %Tm\L, THis SHouln> GwWE AMPLE Foel CAPACTY Awnp w1 TH
e Tamks ASeuT Y3 Full THIS woolD ASD Lower wesHT &
BIGHTLY ImProve Tre STaBLITY. THE STaBILITY Book Has Bee |
t?mp\Lw S rHouw w5 FUEL CAPACITIES RANGING FRom \boo &alls |

To 2c06GelLS.

39_ BaLLAST & Term THE EFFecCT oF TRmM Has wooT Beeo Take iTo
AccoosT. \T |\S ExPECTED THAT EYCESS\WE TRm Will REDVCE

THE STABLITY As THis MUST RE AVoDeEl BY THE lLoapiog
o2 DISCHARGE OF LoATER BaALlLLAST »r THE FoRuoarR ovR AFTewr
Taoks So As To MaAanTAm AS FAR AS PeacTcal THE PESO

Temm .
4), Loabiog obUSTRIAL FLsH, THE FREEe SuURFAce CcorRecTions APPLIED

To THe Leoaburog oF FisH o THE FlsH Room HAS BreEw RESTRICTED
To THAT APPRoPiATE To HAUISEA 2 LoraiToDusAL DiVisiornnS o TueE FisH FoomM.,
THE Dwisiorss MusT BE THegeferReE BE AiTTELD IsTAcT Te THE DECK-
HEAD To PRevEsT SPLLoVER. IF ERECTor oF PagTimoG BoAfDS
PRroceer=S WITH FisH loammoa A SOITABLE HE\GHT ©F ™
ABoVE THE Level ofF FsH MusT Be MA IS TANSE >

IT \s RECOMMERSER THAT THE Loapinog SEQLERCE
ForwALE SIDE BATS ofF THE AsSHRoom FEST, THEN>
BA(s Followes> BY THE AFT SIiDE Bars & LasTlf THE €=

= BoARrs

ge Te FILL THE ‘

T™HE CcESTRE Sl.bc;
oTRE SEC-rT‘QpQ.

REGULAZ Pomenoe oF THE Holp SHoule BE Mape T= PEF

Bollp VR OF WATER,
\
The CAPACA‘I‘( oF THe FsH Room s 25Tews oHLcH |
! ‘
? |CAPAC|T‘( oF Trve Ve<sel To MeeT Tre SAFETY R

. A (He FREE Roar > RulLe,

vernT A

< THE MAYIMUM
5QUIREME9TS

- — -——-—————'_”’f/_"‘h.

-

_Zéj__ _

1
|
|
!
|
1
!



‘)9/
Spec.al. dooTes T THeE SKIPPER CosT'D
4) (oT'D,

THE STowace oF FisH ho DECK Coorsps SHoulD BE
AVoIDE D WHILST THERE |5 Roord = T™HE FRSH
A FSH <SHoolL> PST Be s

TowsED oM PECK AFleEE
THE RASH

Room |\ FulLlL AS TS woouLys overlosl
e Vessel .

oM

5) \CioG .

Il MaX OCCcoRr BETWEEWD (ST POV EMBER <€ 30“" I\

o THe Pollownaa AREAS,

(). Nogm oF LamiTVEE s1°N.

Uf) Nog™ oF LAT\TopE A550. € WesST ofF LowaiTone 28°W.

Tie Vessel Souls> Nl oPegaTe

Doless ADDITiaoAL LoADNG Cor>
Slowon>Ga THE VESSE
ExpPecTey.

110 SocH, AREAS > wrsTeER

DiTionas ARE FEST CalLeolATELS
L CAD L(THSTARS THE \Civog To BE

CHAWGE OF UDE oF vessel

THe STABLITY Book HAS BEED PREPARED (o

Gve AS FULL A RBaaG
OoF ComsDiTioro= AS MAX e MeT

e THE wsTeootEP <ERV\CE .
IF At Mob i IcaTiossS CoCERDINDG &2

e GHT or THE vesss(l

E DESGBOER SHoolD B8

15 PoT To A DIFFEREST LSE ™
ComulTED To OE€ \F e STASILITY 1S ApvesSELY AFFECTE!






Annex C

Extracts from Sarah Jayne SIB, approved in 1995






50 FT. TRAWLER
" SARAH JAYNE

BM 249

STABILITY BOOK

~--,-f'r 7
Maos Sl of ;ﬂmg.f.‘nn_em fs
cen baeomade 12 588 u;}“-b;ﬂ::t
Limensg owiss appirovdl © e

s tnunte
No. 2l praes 44

17 (SsuE 2. -3.55



Page

10.
11 / 14.

156, 16.

17.
18.
19.
20.
21.

22,

23,
24,
25,
26,
27,

28,

CONTENTS

General Particulars.

statement by the Owner.

Notes to the Skipper.
Arrangement of the Vessel.
Tank Capacities.

Notes on Free Surface Moments.
Fish Room Capacity.

Drafts - Trim Moments and Freeboard.
Stability Requirements.
Stability Precautions.
Inclining Experiment.

Light Ship. Condition 1.
Voyage Cycle - Sprat Fishing.
Condition 2. Leaving Port.

Condition 3. Arrival at Grounds.

Condition 4. Leave Grounds - Maximum Catch.
Condition 5. Arrive at Port - Maximum Catch.
Condition 6. Leave Grounds - 20% Maximum Catch.

Condition 7. Arrive at Port - 20% Maximum Catch,
Voyage Cycle - Scalloping.
Condition 8. Leaving Port.

Condition 9. Arrival at Grounds.

Condition 10. Leave Grounds - Maximum Catch.
Condition 11. Arrive at Port - Maximum Catch.
Condition 12. Leave Grounds - 20% Maximum Catch.

Condition 13. Arrive at Port - 20% Maximum Catch



pag®

29.
30.
31.
32.
33.

34.

35.
36.
37.
38.
39.
40.
41.
42,
43,

44,

Voyage Cycle - Beam Trawling
Corndition 14. Leaving Port

Condition 15. Arrival at Grounds.

Condition 16. Leave Grounds - Maximum Catch.
Condition 17. Arrive at Port - Maximum Catch.
Condition 18. Leave Grounds - 20% Maximum Catch.

Condition 19. Arrive at Port - 20% Maximum Catch
Background Information.
Hydrostatic Properties Data. Trim 0.5 feetl.

Hydrostatic Properties Data. Trim 0 feet.

Hydrostaic Properties Data. Trim - 0.5 feel.
Righting Lever ( KN )} Data. Trim 0.5 feet.
Righting Lever ( KN ) Data. Trim 0 feel.
Righting Lever ( KN ) Data. Trim - 0.5 feet.
Hydrostatic Curves. Trim 0 feet.

Cross Curves of Stability. Trim 0 feet.
Melric Conversions.

Record of Minor Alterations to the Vessel.



Gerveeal  FagTicolags.

offFical. POMBER

NAME

—

THPE

P

BiMeELSIONS

Tormage

Owicer

REGP. o
BuiLt

—

CompleTe,

b\5PLACEN\E,,_->‘T

Foel CAPAC\TY

Messvrer vopee Pr. I

'SAQAH Ao

STear> Trawler —~ Scallopege

LEmGTH 0.4, S5o- %" 15-47m
LEsGTH ReC's 48 g 14. B3m
BEAM MLp 17~ 0 5. 12m
DEPTH MLp »'_ o 2.74m
DRArT AfT 7-0" Z3M. (Do)

24-5 Toos . P1.IU

em 249

( BrixUa M)

1975 BY W.VISICK ~ Sowss L. - Teoro

BY OobER (1> MARCK DR o

RerGES From. $5.534 Tewss LIGUT SHie
To 82 221 Too5 LOADEP SHIP‘

2120 Gallowmss

o Gallows



sTATEMENT BY THE OWNER

wgaARAH JAYNE" BM 249

in this book 1n conjunction
are based on the worst
respect of the weights and
hold, ice 1in the hold, fuel,

is obliged to ensure that hig operation of the
not render the above statement invalid.

Should any alteralion be made to the vessel’'s permanent
structure or equipmenl so as to affect its watertight or

weathertight integritly, or in the amounl or disposition of
the weight of Lhe vessel the Marine Safety Agency should be

Qotified and Lhe alteration recorded on the page provided
in this book.



Notes to the Skipper of "SARAH JAYNE"

v book it has been assumed that
1t voyages as planned.

Brixham on mainly day work and
r at the most on a thirty six

tanks has a bearing on the
uch that to fill the tanke to
ver loading and give a forward
o slightly raise the centre of
gravily of the vessel.
It is therefore recommended that the tanks be filled to a
maximum capacity of 85% which is 900 gallcns in each tank and
would provide more than adequale fuel for the intended duties.
It would also be beneficial Lo the stability, although not
striclly necessary. to have a residue of fuel remaining in the
tanks of aboul 200 gallons total on return to harbour.

Trim Tanks .

The trim ballast tanks are provided to regulate the trim of the
vessel. These tanks are not intended to improve the stability
of the vessel olher than maintaining a regular trim and in the
case of bulk fishing to help improve the freeboard aft.

The Condition sheets show ;

On leaving port with full fu

should be 50% full to give a

only be necessary in the Sprat

On returning to port with a f

trim tank should be Filled to

be "pressed up" to avoid any "free surface effect™.

Olherwise it should nol be necessary to use the trim tanks at
Sea.

The afler trim tanks may be filled whilst in harbour lo achieve
8@ list to the vessel whilst laying alongside a drying out auay .
After using the trim tanks they should be pumped dry lo avoid
any build up of free surface waler in the tanks.



Loading

ticular Sprats, is restricted to
h room.

fish room hatch, should not be
1 reduce the after trim of the
oard requirements.

The fish room has three longitudinal divisions made by pound
poards . These boards must be taken up to the deck head to avoid
any possibility of the spilling over of fish whilst at sea.

Regular pumping of the fish room must be made when loading fish
to avoid any build up water which can give a "free surface
offect” to the catch.
ullage of twelve inches ( space between the stowed fish and
ck head ) has been allowed in the calculations for Sprat
ishing loading. This ullage applies to the forward wings and
entreline section forward of the fish hatch. The fish hatch
ction may be filled up to the level of the underside of the
ug hatch.

maximum capacity of the fish room loaded as above is 16.81
s, which is the maximum capacity of the vessel to maintain
freeboard and stability requirements.

or scallops should not be carried on deck and should be
ed below as soon as is practical.

net drum should be removed when Scalloping or Beam
ling.

whilst Beaming should be stowed in 40 Kg. boxes with a
al capacity of 100 boxes.

carried whilst Scalloping is 1 ton and 3 +tons whilst
ing. The ice is to be stored in the after sections of the
h room. A small allowance has been made in the calculations
r loss of ice due to melting and wastage. This has been
umed as small due to the short length of the fishing cycles.

allowance for the carrying of fishing gear such as spare
ts, tooth bars, shackles and weights, ropes, etc., has been
de in the calculations. This gear to be stowed low down in
¢ after section of the fish room.
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Gewegal STeeb1TY Precavlionss
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Annex D

Extracts from Fishermen’s Safety Guide






46 SECTION 4 | Stability

Stability
The Stability of a vessel refers to its ability to return to the upright position
in the water.

Many different things can affect the stability of a vessel and cause it to
capsize. However these things can be controlled. A well designed vessel
will not capsize even in the worst conditions — if it is operated properly.
Fishing vessel stability is a very complex subject. Some basic rules are
outlined below.

Centre of gravity
The centre of gravity is the point at which

/
o the whole weight of the vessel can be said
/A\l\// to act vertically downward. As a general
[ rule, a lower centre of gravity means a
i
X :
/

more stable vessel.

The centre of gravity changes depending

‘ upon how weight is distributed in the
v / vessel. For example, a heavy load placed
high on deck will produce a higher centre
of gravity, and hence less stability, than a

|
g 7 load stored below deck.
| L
|
|
|

A vessel with a high centre of gravity is
‘top heavy’. If it lists or heels to one side,

ﬁ\, the centre of gravity pushes down in the
/'4 ' direction of the list. The danger of capsizing

@c is much greater.
|
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When a vessel with full tanks heels over,

the contents of the tank do not shift. The
| / tank’s centre of gravity does not change, so
/ / it does not affect the vessel’s stability.
G/
&y
.Y [
\II\/
/
!
In a partly filled tank or hold, the contents
/ will shift with the movement of the boat.

This ‘free surface’ effect increases the
[}
/’2/\\ o

/ danger of capsizing.

When a vessel, with partially filled spaces,
heels over, the contents of the spaces will

!
/
/
/
\/\ shift. The centre of gravity moves over to the
// . .
/
—/ "

/ side, making the vessel less stable.
/ You cannot always avoid partly filled
| spaces. By dividing a tank into two
- \S//Q/ equal parts with a longitudinal baffle,
¢ the free surface effect is greatly reduced.

Using boards to divide fish wells into
compartments will also help.

Loose water or fish on deck

Fish left loose upon the deck have the same effect as water. Fish should
be properly stowed in the hold as soon as possible to maintain stability.
When water is shipped on deck and unable to escape, it creates a

large free surface. It also adds weight high in the vessel. Freeing ports
(scuppers) are vital for removing shipped water and maintaining stability.
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Loading and unloading

Loading and unloading operations have a dramatic effect on stability.

For example when a heavy load is lifted clear of the water it has the same
effect on the vessel’s centre of gravity as if the weight were actually at the
head of the boom. The vessel will also heel. All such operations should
proceed with extreme caution.

Freeboard

A proper freeboard is essential for stability. Freeboard is the distance
between the water and the working deck of the vessel. If the deck edge goes
under the water when the vessel heels, the danger of capsizing is great.

An overloaded vessel will have too low a freeboard. The deck will
submerge with even a slight heel. Overloading is a major cause of fishing
vessels capsizing.

Watchkeeping

With the continued development of modern day audio/visual equipment
— mobile phones, the iPod and the portable DVD player supplementing
the old favourites of domestic radios, CD players and television sets, the
number of potential distractions is increasing.

If you have any of these items, or similar, in the wheelhouse of your
fishing vessel then they should never be used to the detriment of
navigational duties. The proper place for these ‘distractions’ is in the
crew accommodation.

Investigations into collisions and groundings involving fishing vessels
have shown that poor watchkeeping is a major cause of such incidents.
A competent and alert Watchkeeper, keeping a proper all round lookout
at all times, is absolutely essential for the safety and wellbeing of the
crew and the vessel.

Marine Guidance Note — MGN 313 (F): ‘Keeping a Safe Navigational
Watch on Fishing Vessels’ gives more information and explains why
fishing vessels need to maintain a proper navigational watch at all times.
Please see page 63 for details of how to obtain this MGN.
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