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EXECUTIVE SUMMARY 

 

The remit of this study was to advise the MCA of effective methods of assessing the stability of fishing 

vessels, which do not unduly disadvantage the existing fleet. Based on this assessment, to provide clear 

guidance on loading, freeboard and operation, in a simplified format for ease of understanding and use by 

fishermen, which will enhance safety. 

 

The fleet comprises about 6000 vessels and prescriptive regulation of their stability is not considered to be a 

viable option. The enforcement of such a system would require substantial administrative effort and would 

be unlikely to deliver any safety benefits without being seen to disadvantage significant sectors of the 

industry. Previous attempts at the introduction of regulations to small fishing vessels have met with strong 

opposition in the UK and overseas. 

 

A minority of the vessels tow heavy gear, in similar fishing grounds to larger vessels, and these are 

considered to be particularly vulnerable. It is recommended that the conventional method of assessment be 

extended to these vessels. MCA Research Project 530 is aimed at providing simplified information for 

vessels with stability booklets, and its findings are likely to be applicable to these vessels. For the remaining 

majority of the vessels, a more valuable option is believed to be the development of guidance information 

based on simple determination of the minimum safe freeboard and maximum safe over side lift. 

 

These recommendations have been made after a thorough review of international standards, summaries of 

which are included as appendices to this report, together with a review of related research and small fishing 

vessel casualty reports. 

 

A number of possible approaches have been discussed with representatives of various aspects of the industry, 

including: designers, builders, fishermen’s organisations, training establishments, regulators and researchers. 

 

The study included consideration of the operational and environmental hazards, and their relevance to the 

common methods of fishing. An attempt was made to determine the type of information required to provide 

guidance on the level of safety with regard to each combination of hazard and fishing method. 

 

It is recognised that standards frequently become complex through attempts to encompass all vessels in a 

diverse fleet, and it has been the intention, during this study, to strive for a simple system that can be applied 

across the fleet. In this first phase of the project no attempt has been made to quantify the recommended 

minimum values of variables such as freeboard, and it is expected that this will be the principal objective of 

Phase 2. It is hoped that it will be possible to develop methods of quantifying the appropriate parameters that 

do not detract from the fundamental aim of simplicity in implementation. The review of other research and 

standards will provide a sound basis for the development and quantification of the recommended methods in 

Phase 2 of this project, and the relative merits of those studied are discussed in this report. 
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1 INTRODUCTION 

This report describes Phase 1 of a research project to advise the MCA of methods that might be developed to 

present fishermen, in vessels under 12 metres in length, with guidance regarding the safe loading and 

operation of their vessels. The contract, Ref. MSA 10/9/194, was issued on 2
nd

 April 2004. The work 

programme followed that outlined in Wolfson Unit proposal ref. 2656/BD dated 4
th
 February 2004. It was 

anticipated that Phase 2 would entail further development of those methods as required. 

2 BACKGROUND 

At the second meeting of the Fishing Industry Safety Group (FISG) Stability Sub Group, the Maritime and 

Coastguard Agency (MCA) informed the members that, the following recommendation from the Marine 

Accident Investigation Branch (MAIB) report on the Loss of MFV CHARISMA (OB 588) had been 

accepted by MCA: 

 

“(That the MCA) in consultation with the fishing industry (should) develop and promulgate guidance for the 

loading of fishing vessels under 15 metres LOA” 

 

Vessels of 12 metres registered length and over will be required to carry approved stability information in 

accordance with the Fishing Vessels (Safety Provisions) 1975 Regulations, and are not included within the 

scope of this project.  

3 OBJECTIVES 

The following objectives were detailed in the MCA project specification. 

 

To provide effective methods of assessing the stability of fishing vessels, which do not unduly disadvantage 

the existing fleet. Based on the assessment provide clear guidance on loading, freeboard and operation in a 

simplified format for ease of understanding and use by fishermen which will enhance safety. 

4 WORK PROGRAMME 

4.1 Literature Search 

A worldwide search was conducted through the Internet, the search facilities of the University of 

Southampton, and through personal contacts and the large international membership of the SNAME Ad Hoc 

Fishing Vessel Operations and Safety Panel. 

4.2 Consultation with Other Authorities  

Contact was made with the national administrations of many countries to obtain details of their current 

stability requirements. 

4.3 Consultation with Other Research Organisations 

Contact was made with academic and industry researchers known to be active in the field, and with 

organisations that coordinate or monitor research, such as the Sea Fish Industry Authority and the Food and 

Agriculture Organisation. Requests were made for details of any relevant research, and for opinions and 

suggestions for methods that should be considered. The MAIB were also consulted regarding any recent 

information or opinions, not published in their reports. 

4.4 Consultation with Industry 

Limitations of budget and timescale precluded consultation with all industry bodies. A selection was made of 

sample organisations that, it was hoped, would provide a representative view. 

4.4.1 Designers, Builders and Consultants 

Contact was made with representatives of the industry supplying vessels and calculating their stability. 

Opinions and suggestions were sought regarding the current stability requirements and potential methods for 

loading guidance. 
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4.4.2 Fishing Industry 

Contact was made with representatives of fishermen’s organisations to obtain better insight into of the level 

of understanding of stability, the way in which the industry views the stability issues and to seek their 

opinions on appropriate methods of loading guidance. 

4.4.3 Suppliers 

Suppliers of equipment to the industry also provided valuable comments regarding the type of information 

and equipment that fishermen use to assist the operation of the vessel. 

5 OBSERVATIONS ON THE STATE OF FISHING VESSEL STABILITY RESEARCH 

5.1 Some Facts 

The fishing industry is at or near the top of the list of the most hazardous occupations in most countries of 

the world. This statistic holds true for the full range of fisheries from subsistence level operations in small 

craft to highly developed industrial operations. The fatality rate, world wide, is about 24000 per annum. 

 

In terms of accidents in the fishing industry, capsizing and foundering are relatively rare events. In terms of 

fatalities they represent the greatest danger. 

 

The dangers of fishing have been well recognised and thoroughly researched for many years. A multitude of 

technical papers and government documents have been produced describing the hazards and the mechanisms 

behind them. Many of these documents address stability, are excellent works and, collectively, they provide 

a sound basis for an understanding of the issues. 

 

With very few exceptions, the researchers that have studied fishing vessel stability conclude in their 

technical papers that considerable additional research is required to develop solutions to the problems they 

have addressed. 

 

The causes of fishing vessel stability incidents are numerous but may be grouped into a few simple 

categories or, in some cases, combinations of them. 

 

1. Reduction of stability or freeboard by modification or overloading of the vessel 

2. Loss of stability or buoyancy due to ingress of water or water on deck 

3. Loss of stability as a result of lifting from a high block 

4. Excessive heeling moment, due to overloaded or fastened gear 

5. Movement of gear or catch 

6. Capsize by breaking wave 

 

These categories are well understood by the researchers, the authorities and the fishermen, but there are 

fundamental differences between their understandings. Fishermen have an intuitive feel for stability but may 

not appreciate the margins of stability required to provide an appropriate level of safety. Few fishermen have 

academic backgrounds and so most do not understand conventional presentations of stability. Conventional 

presentations do not help them to assess when they have reduced their safety margin to an inappropriate 

level. 

 

None of the causes of capsize retain any significant level of mystery and naval architects are well able to 

design boats that have good levels of safety with respect to all of them. 

 

Solutions are well documented but typically will result in reduced profitability because of capital costs, 

increased running costs or reductions in catch. 

 

Imposing the known solutions on a single fishery inevitably will render it uneconomic in a regional or global 

market. 
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There has been substantial resistance to the introduction of increased regulatory safety standards to the 

world’s fisheries, regardless of the level of development of those industries.  

5.2 Some Opinions 

It is believed that the call of researchers for further work is in order to develop solutions, to the poor safety 

record, that are acceptable to the industry. 

 

Attempts to provide safety from the known causes by developing methods that aim to measure the capsizing 

moments precisely and provide just sufficient buoyancy and stability will be inadequate for a number of 

reasons: 

1. The vagaries of the environment make precise predictions of capsizing moments impossible 

2. Catastrophic incidents usually result from a combination of adverse factors 

3. Fishing operations result in highly variable vessel conditions, over a season or even a single voyage  

 

In order to achieve a substantial increase in the safety record of a particular fishery, while enabling it to 

remain competitive, it will be necessary to apply adequate stability standards to the entire economic region. 

This will result in an increase in consumer prices. In the current global market this may require global 

standards. The sustainability of fisheries under the demands of the rapidly increasing world population adds 

a further dimension to the economic problem. 

 

This study is aimed solely at UK fishing vessels, and the economic issues are beyond its remit, but it is 

hoped that any resulting developments might be applicable in other countries. For this reason the study has 

considered research, regulations and accident reports from other countries. 

6 NEED FOR LOADING GUIDANCE FOR VESSELS UNDER 12 METRES 

“Since 1991, at least 38 small UK fishing vessels have capsized. Half of these were as a result of heavy 

catches on deck and/or shifting cargoes. The other half was because of problems with beam or stern trawling 

gear. Weather conditions were a contributory factor in a quarter of all these accidents. A common trend was 

that the stability limitations, and hence loading limits of these vessels, were not known or appreciated by 

their skippers and crews. As a result of these 38 capsizes, 31 people have lost their lives.” This statement was 

taken from an MAIB report, October 2003, Ref.  1. 

6.1 UK Fishing Fleet/Casualty Statistics 

Fishing vessels under 12 metres make up the vast majority of the UK fishing fleet. Despite the steady 

reduction in the total vessel numbers of the fleet over the past 12 years, from 10,958 in 1992 to 7,327 in 

2000. The proportion made up by the under 12 metres category has been seen to increase slightly, from 

80.7% in 1992 to 82.7% in 2000. (Data taken from Ref.  2) 

 

The average proportion of the UK fleet that were less than 12 metres in length, between 1994 and 2000, was 

81%. It is therefore not surprising that, over the same time period, 54% of all vessels lost were under 12 

metres [Ref.  3]. Specific accident statistics over this 6 year period, show that listing and capsizes only 

accounted for 15% of all vessel losses. What is more worrying, however, is that vessel losses due to 

foundering or capsize accounted for 54% of all fatalities. This concerning statistic is echoed by both 

Sevatianov [Ref.  4] and Dahle and Myrhaug [Ref.  5]. Sevatianov stated that many countries were concerned 

with the perfection of their national stability standards because, although the frequency of capsizing 

casualties is rather small, the percentage of fatalities in such casualties reaches 50% of the total human loss at 

sea. Dahle and Myrhaug comment that capsizes account for only 20-30% of total vessel loss rate in the 

Norwegian fishing fleet. But human losses are dominated by capsize with 60-70% of the total fatality rate.  

6.2 Fishing Methods 

Table  6.1 was produced using data provided by DEFRA. It shows the distribution of the fishing methods 

throughout the under 15 metre fleet in 2003. As the reporting requirements for vessels of under 10 metres are 

less than those for vessels over 10 metres, the under 10 metre data are incomplete (a total of 2100 vessels 

were used to create the percentage values in the under 10 metre column in Table  6.1).  



 

 

 6 

Table 6.1 Fishing methods: 2003 

 Under 10 metres 10 – 15 metres 

Trawling 21% 43% 

Beam Trawling 1% 5% 

Dredging 4% 9% 

Potting 45% 24% 

Netting 7% 8% 

Lining 8% 2% 

Other 13% 9% 

 

Table  6.2 is taken from Ref.  6. It shows the 1997 data from MAFF for the number of vessels involved in 

each fishing method and their relative safety from MAIB statistics from 1991 to 1997 (assuming the number 

of vessels at risk in each category had not changed greatly during the previous 6 years). The table clearly 

identifies beaming and dredging to be the most dangerous fishing methods, with a casualty rate per thousand 

more than 6.5 times greater than the next closest method. 

Table 6.2 Casualties by fishing method 

 Number (1997) 

0 – 12m RL 

Casualties 

Jan 91 – Feb 97 

Casualty 

Rate per 1000 

Trawlers (various) 938 7 7.5 

Beamers, Dredgers, etc. 262 13 49.6 

Potters 1275 8 6.3 

Netters/Liners 2641 5 1.9 

Hand Gears 1441 0 0 

Total 6557 33 5 

 

6.3 Why do Small Fishing Vessels Capsize? 

A large number of fishing vessel accidents, caused by a loss or lack of stability, were analysed in this study. 

The information was taken from the MAIB’s ‘Safety Digests’ [Ref.  7 and  8] and a number of specific 

accident reports [Ref.  1 and  9- 13]. Analysis of this information has lead to the conclusion that small fishing 

vessels often capsize as a result of an accumulation of a number of contributory factors. These may include 

one or more of the items listed in section  5.1, compounded by one or more human errors.  

 

One of the problems frequently highlighted in accident investigations is that the crew did not appreciate the 

magnitude of the threat to their safety. If the crew frequently experience single factors and events that 

adversely affect stability, without incident, it will be perceived that those factors/practices do not pose a 

threat to the vessel. When these factors occur in combination, however, and the vessel is in danger, the crew 

may not be in a position to assess their level of safety. 

 

It is perhaps worth considering one case study, by way of an example, the loss of the fishing vessel Charisma 

(OB588). The factors responsible, revealed during the MAIB’s investigation [Ref.  12], are outlined below.  

 

At the time of capsize, the vessel was carrying 7.5 tonnes of bagged mussels on deck, 5.4 tonnes of which 

had not been unloaded from the previous day’s fishing. Mussel bags were never stowed in the fish hold on 

the Charisma, as it was considered too strenuous to get the bags in and out of the hold. Loading alone, 

however, did not cause the capsizing and it is believed that serious undetected flooding also occurred. 

 

It is estimated that 6.5-7 tonnes of floodwater would have been required to cause capsize. The flooding 

would have extended throughout the length of the vessel, as there were no watertight bulkheads. The weight 

of this floodwater alone would not have caused capsize, as it’s vertical centre of gravity was low in the 

vessel. The free surface effect of this extent of floodwater is significant and was the main reason for the 

ultimate capsize.  
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The source of the flooding was identified as the outboard discharge pipe of the manual bilge pump. The 

pump had been removed for repair and had not been replaced before the accident. A rag and bung were used 

to seal the open outboard discharge pipe. When the vessel was not heavily loaded, the bilge discharge was 

well clear of the waterline and might not have been considered a great risk to flooding. 

 

The MAIB concluded that the safety culture onboard the Charisma was poor. The fish hold was not used. 

The catch was not unloaded each day. The manual bilge pump was removed and not replaced. The bilge 

alarm was not checked before sailing and was not heard at any time on the day of the accident. Modifications 

made to the vessel had reduced the stability safety margin. 

7 COMMENTS ON THE SAFETY CULTURE 

The ‘safety culture’ is often discussed in studies of safety in the fishing industry. Fishing necessarily 

involves the operation of dangerous machinery, under difficult conditions, in a hazardous environment. Such 

working conditions would not be tolerated in most land-based industries. It is recognised by those outside the 

industry however, that the poor safety record also is due in part to a lack of awareness of the dangers and, 

furthermore, an unwillingness to take sufficient precautions. 

 

Whilst larger vessels are required to carry deck officers whose training includes some instruction in stability, 

no such training is required for commercial operation of small vessels. 

 

Fishermen believe that they operate their own vessels safely, or at least with sufficient safety to avoid serious 

incidents. For various reasons, not least commercial pressures, a fisherman may take risks in loading and 

operating his vessel. In the absence of other adverse factors an accident will be avoided and he may learn 

from the experience that the vessel is safe when operated in that way. He may subsequently feel confident in 

repeating the situation, or in increasing the risk even further. 

 

It is a common assumption, not restricted to fishermen or even seafarers, that a history of safe operation 

implies a safe operation. This is a message conveyed to the fishing industry by the MCA, with an explicit 

statement in MGN 265 (F) ‘Fishing Vessels: The Hazards Associated with Trawling Including Beam 

Trawling and Scallop Dredging’. A paragraph in section 6.8 of that document states, “Generally a beam 

trawler will continue to operate safely if it has a history of safe operation and its operating profile remains 

substantially unchanged.” This is highly misleading advice that encourages a serious flaw in the safety 

culture. By this argument all vessels are safe until the day that they capsize, at which point they become 

unsafe. A history of safe operation is no indication of safe operation, rather it is an indication that the vessel 

has, so far, been lucky enough not to have encountered the forces required to capsize it. 

 

When accidents occur to a vessel, the crew and others in the community should learn from the experience. 

Unfortunately, stability incidents frequently are fatal, and those involved cannot learn lessons from them or 

pass advice on to others. In discussing fatal casualties within the industry it is very common for the accident 

to be regarded as a freak ‘one-off’ situation, or for the vessel to be described as unusual and particularly 

unsafe for reasons of design, modification or mode of operation. It is unlikely that members of the 

community will regard the accident as something that might occur to them. 

 

Fishermen, naturally, claim that they are best qualified to understand the dangers of their operations. For 

some aspects that may be the case, and if they understand the danger but fail to take appropriate precautions 

there is little that can be done without a change to the safety culture. That is, greater importance needs to be 

placed on safety, for the fishermen to give it greater weight in the balance against profit. 

 

The fishing industry should not be singled out for this apparent disregard for safety. Their approach perhaps 

may be compared with that of car drivers. Statistics reveal that road traffic accidents account for around 10 

deaths and 90 serious injuries per day in Great Britain. Despite this alarming figure most drivers regulate 

their speed in fear of being caught rather than in fear of injuring themselves or others. It is understood that, in 



 

 

 8 

most industries, where safety has been increased it has been as a result of a combination of enforcement of 

safety procedures and improvements in the safety culture. 

 

At present fishermen tend to take the view that, because their vessel’s stability has been approved, it must be 

safe to operate and they need not concern themselves with it. It is with regard to this lack of awareness that 

simplified stability information is likely to prove most valuable. It will be an additional benefit if it can also 

prompt fishermen to give safety a higher priority.  

 

It is apparent that fishermen resent, and frequently reject, attempts to introduce safety legislation to their 

industry. The emphasis of any method introduced should be to provide information with which the fishermen 

are able to improve their assessment of their level of safety. It must be information that they understand and 

respect, or it will be ignored. 

8 HAZARDS TO STABILITY AND BUOYANCY 

8.1 Operational Hazards 

Typical operational hazards are listed in Table  8.1, for five common methods of fishing. Some of these 

fishing methods are described in detail in Ref. 14. There are many other specialised fishing methods that 

involve other hazards not listed here, for example dredging under sail as practiced locally in Cornwall. 

Whilst these are minority activities and not discussed here, they should be borne in mind when developing 

safety guidance. Dredging in this table refers to towing of twin dredges such as typically used for scallops, 

rather than suction dredging as might be used for cockles. 

 

Table 8.1 Operational hazards 

  Trawling Beam 
Trawling 

Dredging Netting Potting 

R
e
g

u
la

r,
 

tr
a
n

s
ie

n
t 

h
a

z
a

rd
s
 

Handling the 
gear 

 Boarding the 
gear 

Boarding the 
gear 

  

Boarding the 
catch 

Lifting cod end 
from high block 

 Boarding the 
gear. 

Blocking freeing 
ports 

  

O
c

c
a

s
io

n
a

l,
 

p
ro

lo
n

g
e

d
 

h
a

z
a

rd
s
 

Handling 
abnormal 
loads 

Lifting cod end 
from block high & 

aft or offset 

Lifting from 
derrick block high 

& outboard 

Lifting from 
derrick block high 

or outboard 

  

Coming fast Moment applied 
under way or in 

tideway 

Moment applied 
under way or in 

tideway 

Moment applied 
under way or in 

tideway 

  

Freeing 
fastened gear 

Moment applied 
high & aft or offset 

Lifting from 
derrick block high 

& outboard 

Lifting from 
derrick block high 

& outboard 

 Moment applied 
high & offset 

Overloading 
the boat 

Bulk fish. 
Reduced 

freeboard & cargo 
shift 

 Shellfish on deck. 
Reduced 

freeboard & 
cargo shift 

Net bins on deck. 
Reduced 

freeboard & cargo 
shift 

Moving pots. 
Reduced freeboard 

& stability 

P
ro

g
re

s
s

iv
e

, 

p
e

rm
a

n
e
n

t 

h
a

z
a

rd
s
 

Modifying the 
gear 

Larger nets, 
drums or doors 

Longer or 
heavier beams or 

derricks 

Longer or heavier 
beams or 
derricks 

Repositioned or 
more powerful net 

haulers 

Repositioned or 
more powerful pot 

haulers 

Modifying the 
boat 

Many possibilities Many 
possibilities 

 

Many possibilities Many possibilities Many possibilities 

 

The hazards are described in the following sections. They are grouped in the table according to their 

frequency and duration. Hazards that occur regularly tend to be of short duration, so that the probability of a 

stability incident resulting from them is kept low. Hazards of longer duration tend to occur less frequently. 
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Some, however, are of a permanent nature, at least in terms of the fishing operation, and may be progressive, 

perhaps due to an accumulation of small changes. 

8.1.1 Handling the Gear 

In most fishing methods, handling the gear under normal operation does not pose a threat to the vessel. The 

exception is for beam trawlers and dredgers. When recovering their gear at the end of the fishing trip they 

may be in a particularly vulnerable condition, low on fuel and with heavy gear suspended from high blocks 

on the derricks. This hazard is addressed in detail in Ref.  15. Details of the capsizing of a twin beam trawler 

whilst conducting inspection and repair of the fishing gear, alongside in harbour, are given in Ref.  9. A 

similar incident is detailed in case 33 of Ref.  7. 

8.2 Boarding the Catch 

Again, as this is part of the normal operation, it is not a threat to the vessel in most methods. It may pose a 

threat to a trawler lifting the cod end with a particularly good catch, and where the lift is via a block located 

high on a gantry or derrick. It is also a hazard for dredgers where the gear needs to be recovered on board in 

order to empty the shellfish from the dredges. 

8.2.1 Handling Abnormal Loads 

Abnormal loads may find their way into any demersal trawl and may pose a threat to the vessel if recovery is 

attempted. The threat may be because of a local reduction in freeboard, because of lifting from a high block, 

because of a heeling moment applied by lifting from a block offset from the centreline, or a combination of 

them. For a beam trawler, the lift may be from the outboard end of the derrick, and the applied moment 

extremely hazardous. Examples of capsize due to the presence of abnormal loads are given in Ref.  1,  11,  16 

and case 35 of Ref.  7. 

 

Apart from the reduction in freeboard and stability, and the applied moment, an additional hazard is the 

possibility of gear failure. The sudden removal of the load may cause capsize (see Ref.  17). Beam trawlers, 

for example, may use the weight of the gear on the opposite side to balance the lift. The heel angle of the 

vessel may not be alarming but the stability may be negligible in safety terms. 

8.2.2 Coming Fast 

A potential problem for potters and for all demersal trawlers is snagging the gear on a seabed obstruction. 

Trawlers may be subjected to a sudden increase in the warp tension but, because the warps typically are at a 

small angle to the horizontal, this does not pose a serious threat in most cases. In a tidal stream the vessel 

may be anchored by the gear and held at an unfavourable attitude to the waves, with a reduction in freeboard 

and a substantial heel angle, perhaps leading to catastrophic downflooding or capsize. 

8.2.3 Freeing Fastened Gear 

Attempts to free the gear may include hauling on the winch and applying unsafe loads on the vessel and gear 

as when recovering abnormal loads. This may cause a problem for potters as well as trawlers and dredgers.  

 

It is common practice to attempt to free gear by breaking it out with the vessel under power. This is 

particularly hazardous if the vessel is positioned over the obstruction, as a small propeller thrust will generate 

a very high tension in a vertical warp. This may lead to swamping or capsize. See Ref.  18,  19 and cases 32 

and 21 of Ref.  7 and  8, respectively.  

8.2.4 Overloading the Boat 

When the fishing is good it is human nature to load the vessel to, or beyond, it’s known capacity. In all cases 

this may result in an unsafe freeboard, with a reduction in stability and vulnerability to downflooding. Ref. 

 12,  20,  21 and cases 30 and 19 of Ref.  7 and  8, respectively, all detail accidents where overloading caused a 

reduction in stability and freeboard, and was a contributory factor to the loss of the vessel. 

 

In addition to simply loading excessive weight, this category also includes inappropriate loading of the boat 

in terms of raising the centre of gravity above the safe limit. Fish may be held on deck rather than stowed in 

the hold, for example. 
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Trawlers loading bulk fish have the added problem of the potential for cargo shift if the catch is not 

adequately secured by pound boards, or is held on deck. 

 

Dredgers may store the shellfish on deck. They may be bagged but remain vulnerable to shifting. See case 34 

of Ref.  8. 

 

Small vessels using gill nets may carry a large number of nets in bins on deck and these are vulnerable to 

shifting. If the drums are not adequately drained there is also potential for them to be swamped by wave 

action, making the effect more hazardous. 

 

Potters, when moving strings of pots, may be overloaded with pots. They may be stacked high, and perhaps 

not distributed longitudinally, so that the effects may include reduced freeboard, increased trim, and reduced 

stability. 

8.2.5 Modifying the Gear 

Fishing methods are continually developing and some vessels conduct different methods, sometimes within a 

single season. Alterations to the gear carried are therefore commonplace. There is a further tendency to 

increase the size of the gear to increase the potential catch. On a trawler larger nets require larger drums, and 

larger trawl doors. On a beam trawler or dredger longer beams require longer derricks to handle them. The 

effects on freeboard and stability therefore are compounded with increased weight of gear handling 

equipment. Cases 32 and 19 of Ref.  7 and  8, respectively, detail accidents where a change of fishing method 

was seen to contribute to the loss of the vessel. Case 33 of Ref.  7 details the capsizing of a twin beam 

trawler, following modifications to her gear.  

 

Vessels engaged in netting or potting may have larger or more powerful haulers fitted, or the haulers may be 

repositioned, with the potential for increased heeling moment. 

8.2.6 Modifying the Boat 

As with fishing gear, the boats tend to be in a continual state of development. Modifications range from 

minor adjustments to major structural alterations. Fishermen operating small vessels tend to be self-

sufficient, or operate in small groups, with the practical skills to carry out the work. Surveyors and naval 

architects are unlikely to be involved and so the effects of the modifications on the stability rarely are 

assessed. Ref.  1,  13 and  20 and cases 30 and 32 of Ref.  7 and case 19 of Ref.  8, all detail accidents where 

vessels have capsized due to the reduction of stability or freeboard, following modifications or refits. 

8.3 Environmental Hazards 

Typical environmental hazards are summarised in Table  8.2 for three broad categories of vessel 

configuration. 

 

Table 8.2 Environmental hazards 

 Undecked Decked Shelter Deck 

Wind heeling   High windage area 

Shipping water 
Reliance on freeboard & 

pumps 
Reliance on freeboard, freeing 

ports & closures 
Reliance on freeboard, freeing 

ports & closures 

Stability on wave 
Reduced stability if 

stationary or in stern seas 
Reduced stability if stationary 

or in stern seas 
Reduced stability if stationary or 

in stern seas 

Rolling in waves 
Vulnerable if range of 

stability very low 
Vulnerable if range of stability 

very low 
Vulnerable if range of stability 

very low 

Breaking wave 
Vulnerable to swamping & 

capsize 
Vulnerable to downflooding & 

capsize 
 

Icing   
More likely to operate in icing 
conditions, large & high icing 

area 

 



 

 

 11 

8.3.1 Wind Heeling 

Wind heeling alone is unlikely to be the main cause of capsize, but might contribute. High sided vessels, 

such as those with shelter decks, and those with a large outfit of masts and rigging are the most vulnerable. 

8.3.2 Shipping Water 

Vessels are vulnerable to shipping water if the freeboard is low because of overloading, extreme heel or trim, 

or if they are out in severe sea conditions. See Ref.  10. 

 

Undecked vessels have to rely on pumps in the event of shipping water and therefore are particularly 

vulnerable. Weather conditions were thought to have contributed to the loss of a 6 metre open potting vessel: 

case 30 of Ref.  7. 

 

Fully decked vessels should be relatively safe, but the watertight integrity of the vessel is jeopardised if 

doors and hatches are not properly secured, or if vents are in a vulnerable location. Adequate and efficient 

freeing ports are required to shed the water from deck, and these may be fully or partially blocked, perhaps to 

facilitate the handling of catch on deck. 

 

Vessels with shelter decks should be less vulnerable to shipping water by wave action provided the shelter is 

closed fore and aft, but they may be less able to shed water from the enclosed space. They too rely on freeing 

ports and the securing of all closures. 

8.3.3 Loss of Stability on a Wave 

When located on a wave crest, the stability of a vessel may be reduced significantly. If the vessel is operating 

in following seas the duration of the event may be many seconds increasing the possibility for a capsize to 

occur. This mechanism of capsize has been studied by many researchers through model tests and is well 

documented. It is unlikely to be the sole cause of capsize for a vessel with good stability characteristics, but 

might be a contributory factor for a vessel whose stability has been reduced to a marginal level by 

operational factors. 

8.3.4 Rolling in waves 

Recent tests conducted for MCA Research Project 509, and as yet unpublished, have indicated that capsize 

resistance is related to the range of intact stability. Vessels with a very low range of stability are vulnerable 

to capsize in waves. The mechanisms and most vulnerable headings vary with hull type but the relationship 

with range of stability appears to be consistent. Some fishing vessels tend to operate with small margins of 

stability and, when these are eroded by operational factors, the range of stability may become hazardously 

low. Whilst the indications from this, unrelated, research project are strong, it may be necessary to conduct 

tests on typical small fishing vessel forms in order to quantify the relationship between range and hazardous 

wave conditions. 

8.3.5 Breaking Waves 

These are a hazard to all small vessels because the vulnerability to capsize is dependent on the wave height 

relative to the size of the boat. Experimental evidence from model tests on a variety of forms and vessel 

types has shown that a breaking wave height equal to the beam of the boat is sufficient to result in capsize. 

Smaller breaking crests may result in shipping water, high lateral accelerations or heeling to large angles, 

and the latter two of these may lead to shifting of the gear or catch. 

8.3.6 Icing 

A hazard for all vessels operating in very cold conditions, and therefore only relevant to a small proportion 

of the under 12 metre fleet. As for wind heeling, high sided vessels, such as those with shelter decks, and 

those with a large outfit of masts and rigging are the most vulnerable. Shelter decked vessels also may be 

more likely to operate in cold conditions. 

8.4 Flooding 

Flooding is recognised as a factor frequently contributing to capsizing and foundering incidents. It may occur 

by downflooding through an opening and therefore be the result of one of the factors described in Sections 

 8.1 and  8.3. Although the flooding may be viewed as the reason for an incident concluding with capsize or 

sinking, downflooding is the result of a loading or stability deficiency rather than the initial cause. 
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Two other types of flooding are common. Flooding on deck, or in a shelter, may occur as a result of 

inadequate drainage of processing water, most commonly because of blocked freeing ports or scuppers. 

Flooding may also result from a leak to the hull or its fittings, as a result of collision, grounding or 

mechanical failure. This is a common problem, with absent or faulty bilge alarms frequently being 

highlighted in accident reports. These initial causes of flooding include accidental collisions with floating 

objects, navigational errors or poor maintenance. Whilst fishermen must be made aware of these hazards, 

they are considered to be outside the remit of this study. 

 

Small amounts of flooding should not be serious if the intact stability of a vessel is good. Most flooding 

related casualties occur to vessels when they are in a condition with poor stability. 

8.5 Requirements of a System of Loading Guidance 

Any system of loading guidance, if it is to be successful in improving safety, must address the issues raised 

in Section  8. Consideration must be given to the operational hazards, their duration, frequency of occurrence, 

and the potential for encounters with the environmental hazards. 

 

Operational hazards are under the direct control of the crew and can be avoided. The crew must be provided 

with the information to enable them to achieve that. 

 

In contrast, the crew have only indirect control over the environmental hazards. They can, for example, 

maintain secure closures to prevent downflooding from shipped water, and keep the vessel head to severe 

seas to reduce the possibility of loss of stability on a wave, or being heeled to a large angle by a breaking 

wave. The crew can be provided with warnings and advice on ways to minimise the dangers but they cannot 

necessarily avoid the hazards. 

9 UK FISHING FLEET DATA 

9.1 Principal Dimensions 

A database of principal dimensions of UK registered fishing vessels under 15 metres, extracted from the RSS 

Database, was provided by the MCA. The data were limited to age, length, beam, depth, tonnage and power. 

Figure 1 presents the variations of registered length, beam and depth with overall length. The database was 

divided into those above and below 10 metres registered length, this dimension being of most interest in the 

MCA’s regulatory framework. The vessels of under 10 metres registered length are shown with an open 

circle, and those above 10 metres with a filled circle. 

 

The registered length cannot be greater than the overall length, but may be somewhat less, and the first graph 

illustrates this with a narrow envelope of data points bounded by the relationship Registered Length = 

Overall Length. The beam variation with length shows that, in general, the beam/length ratio remains within 

an envelope, albeit with a number of relatively narrow and wide vessels of all sizes. The variation of depth 

with length shows more variation, particularly for the larger vessels. 

 

The effect of the more onerous fishing licence requirements and restrictions, which come into force for 

vessels of 10 metres length overall, are clearly shown by these graphs. There is a cluster of vessels just under 

10 metres, and very few just over 10 metres. It is also notable that those vessels just under 10 metres have a 

greater range of beam/length ratios than is exhibited by the fleet in general. This tendency for regulations to 

influence design is discussed in detail in Ref.  22. The first graph also reveals a smaller cluster of vessels at, 

or just under, 12 metres registered length, which is a boundary in the safety requirements applied by the 

MCA.  

 

The data were examined for any trends in the variation of these basic parameters over the last century. Figure 

2 presents the variations of registered length, beam/length ratio and depth/length ratio over that period. 
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The oldest vessels tend to be relatively small, but that may reflect their useful life span rather than a trend of 

increasing size of vessels built in the first half of the century. Again, the under 10 metre length concentration 

is illustrated in the first graph. 

 

There is a trend of increasing beam in the second half of the century, for both the under 10 metre and over 10 

metre boats. The mean beam/length ratio increased from 0.36 in 1960 to a current value of 0.42. This is 

probably linked to the 10 metre break in the licence requirements. 

 

Inspection of the data reveals no discernable trend in the depth/length ratio, although there was a distinct 

increase in the depth of the deepest vessels between 1960 and 1990. Analysis of the mean values shows a 

slight decrease in the depth/length ratio for the under 10 metre boats and a slight increase in the mean value 

for the larger boats. 

 

It is difficult to draw useful conclusions from these very basic data, but the influence of licence regulations 

on the development of the fleet is clear. Historically, vessel designs have evolved and been optimised over 

long periods of development, to perform the required tasks most efficiently, with safety being one of the 

considerations in the optimisation process. Commercial incentives, introduced by regulations, lead to 

relatively rapid developments that are not influenced by the same operational optimisation process. 

 

The introduction of powerful vessels of large capacity, designed just within the limits of a regulatory 

boundary, has been a concern of many people who regard their seaworthiness as questionable. This concern 

was studied by researchers at Newcastle University. In Ref.  22 they conclude that, although the regulations 

are driving design in directions that are unsatisfactory in terms of safety, there is not a clear distinction 

within the casualty data indicating that they have a poor safety record. They credit the designers with 

maintaining adequate safety despite the unfavourable trends. 

9.2 Installed Power 

Figure 3 presents the variation of quoted installed power with length. It was recognised in the past, that 

increased engine power in beam trawlers was compromising their safety. The Dutch administration 

introduced an engine power factor requiring vessels with an installed power greater than a specified limit to 

comply with increased stability criteria. This requirement is now applied to UK beam trawlers over 24 

metres. For all beam trawlers the stability criteria are increased by 20% above the standard values, and the 

maximum power at which these increased criteria may be applied is a function of the length squared. The 

limit line is included on Figure 3 and it is clearly well below the mean of the data. For vessels with greater 

engine power the criteria are further increased by the ratio of installed power to the limiting value. There are 

some 10 metre vessels with installed power over 6 times the limiting value, although it is not known what 

type of fishing they engage in. If the beam trawler criteria with the power factor were used for vessels down 

to 10 metres, it is highly unlikely that such extremely powerful vessels could comply. They would, for 

example, require an area under the GZ curve up to 30 degrees of 0.4 metre radians. 

 

A recent trend in some fisheries is the introduction of semi displacement and planing hulls. The maximum 

power installations offered by builders of these faster boats lie well above those used for the displacement 

vessels and may contribute some of the data points in the upper part of the data envelope. They would not 

normally be equipped with heavy trawling gear, and so there may be no relationship between power, gear 

size and stability during normal operations. Their propulsion system is unlikely to provide a large bollard 

pull but, if they are engaged in a fishing method that may result in gear snagging on the seabed, they may 

have ample power to cause capsize during attempts to break out the gear. 

  

Figure 4 presents the power data on the basis of the year of vessel build. The trend of increasing engine size 

with time is very pronounced for both the under and over 10 metre vessels. In both cases, over the second 

half of the 20
th
 century, the maximum power has increased by a factor of 5. 
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10 MEASURES OF SAFETY 

10.1 Initial Stability – GM 

Initial stability is provided by wide beam and/or a low centre of gravity. Although this is a fundamental 

measure of stability it is not necessarily a good measure of safety. 

 

A high GM typically leads to high values of GZ in the range of angles up to deck edge immersion This 

provides good righting moment characteristics, over the normal operational range of heel angles, to resist 

applied moments such as when lifting. It also provides a margin against reduction of stability by lifting from 

a high block. Thus initial stability is required for operational reasons, and may provide safety from 

operational hazards.  

 

It is often assumed that, if initial stability is high, good stability at large angles will follow. This is not 

necessarily the case because many vessels that exhibit very high initial stability, such as wide shallow forms 

and catamarans, have a low angle of maximum GZ and a low range of stability. 

 

Casualty data, presented in Ref.  25, indicate a wide range of GM values for capsized fishing vessels, from 

0.26 to 0.94 metres. These data were collated by IMCO when fishing vessel stability was being researched 

during the 1970’s. It is interesting to note their conclusion that a minimum GM of 0.35 metres should be 

required, when in fact more than 70% of the casualties studied had a GM of more than 0.35 metres. 

 

The casualties were divided into two categories, those where the capsize was caused by wind and waves, and 

those due to other causes. All but one of the casualties with a GM in excess of 0.4 metres was in the wind & 

waves category. This supports the view that a high GM provides a measure of safety against capsize by 

operational factors.  

 

Another common misconception is that vessels with low initial stability roll more than those with good 

stability. In waves, a vessel is forced to roll by the wave slope on which it floats. Model tests [Ref.  20] have 

demonstrated very clearly that as the GM is reduced, the roll response to waves reduces. A boat with very 

low GM, presented beam on to waves, tends to heave in response to the waves without rolling. An encounter 

with a steep wave therefore will cause a vessel with high initial stability to heel to a large angle, at which 

other stability characteristics are more relevant. 

 

The GM, together with roll inertia, affects the natural roll period of the vessel. Fishermen are well aware of 

the fact that a long roll period gives a more comfortable working platform, but may not be aware that it is an 

indication of low stability. 

10.2 Maximum Righting Moment and GZ 

The maximum righting moment and GZ are dependent on the initial stability, but are affected by the 

underwater form of the vessel and its waterplane at larger angles. Immersion of the deck edge typically has a 

strong influence of the GZ curve and its maximum value. Delaying deck edge immersion with increased 

freeboard leads to a greater maximum GZ. The presence of watertight superstructures increases the righting 

moment when immersed, and frequently leads to high values of maximum GZ In such cases there is reliance 

on maintaining the watertight integrity, and this is often jeopardised by access doors, hatches and vents.  

 

While the maximum righting moment may not be a requirement for normal operation, it is related to the 

safety of the vessel when the operational hazards occur. When lifting an abnormal load, for example, the 

large heeling moment applied may test the stability beyond the range of angles experienced by the crew. A 

maximum righting moment well in excess of that at normal operational angles is required to conduct such an 

operation safely. 

10.3 Angle of Maximum Righting Moment and GZ 

This is normally governed by the angle of deck edge immersion, and hence by the beam and freeboard. A 

large angle of maximum GZ gives a greater level of safety from operational hazards because the crew will 
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naturally be reluctant to heel the vessel to large angles for reasons of personal security and confidence in the 

vessel. 

10.4 Righting Energy and Area Under GZ Curve 

The area under the righting moment curve represents the righting energy available to resist a dynamically 

applied load. If a load is applied instantaneously, and in the absence of damping, the vessel will heel to an 

angle at which the work done by the load in heeling the vessel will be balanced by the righting energy. This 

may be represented by the areas under the heeling and righting curves. 

 

Since the early development of stability regulations by Rahola, there have been few regulations introduced 

that do not include a minimum GZ area criterion. Where a wide range of hull forms lead to variations in the 

shape of the GZ curve at low angles, the areas of curves with similar maximum GZ values might vary 

somewhat. For most fishing vessels, however, the shape of the GZ curve follows a typical pattern. It seems 

unnecessary to complicate the assessment of stability by regulating the area rather than the GZ value. 

 

Damping has a substantial effect on the roll motion, and loads are rarely applied in a dynamic way. Since the 

roll period is a few seconds, and heeling from upright to an extreme angle represents a quarter of a roll cycle, 

any load that increases over a period of one or two seconds is likely to induce a quasi-static response of the 

vessel. An exception would be gear failure during a heavy lift, when the heeling moment would be removed 

instantly, and the dynamic response might lead to capsize if a residual heeling moment remains on the other 

side of the vessel. 

10.5 Range of Positive Stability 

In contrast with GZ curve area, minimum range of stability is a rare criterion in regulations. Perhaps 

historically, when calculations were laboriously conducted by hand, it was not usual to generate GZ curves 

beyond 60 degrees, but it seems odd now that such a fundamental characteristic is not normally assessed. 

 

As described in  8.3.4, the best defence against capsizing as a result of wave induced motion appears to be a 

large range of stability. Model tests have been conducted by the Wolfson Unit for the purposes of stability 

research on other vessel types. The tests indicate that, for a range of intact and damaged vessels with low 

stability characteristics, the wave height required to cause capsize is related to the range of stability. In 

contrast, maximum GZ and GZ curve area do not appear to have an influence. 

 

When a heeling moment is applied by an offset load, lifting over the side, or by wind heeling, the range of 

stability indicated by the GZ curve is of no relevance. The effective range under such circumstances will be 

much lower. Typically, under the influence of an applied moment, the effective range of stability will 

correspond approximately to the angle of maximum GZ. 

10.6 Roll Period  

Roll period tests have been used to assess the stability of fishing vessels for which there are no GZ data, 

sometimes because lines plans are not available. It is recognised by the authorities that these tests provide 

only an estimate of the GM value of the vessel. Because the roll period is dependent on the GM and the 

inertia, the accuracy of the result is highly dependent on the hull form and general arrangement. 

 

A vessel with high, heavy masts, derricks and superstructures will have much greater inertia than one 

without. Discontinuities or irregularities in the transverse shape of the hull form, such as a large keel or bilge 

keels, hard chines or appendages, will tend to entrain water and create turbulence as the vessel rolls. This 

results in added mass and inertia, and roll damping, affecting the roll period but not the GM. 

 

Roll period measurements therefore provide an approximate method of determining a stability characteristic 

that is not necessarily a measure of safety at large angles. The principal value of the roll period test is in 

identifying a change in the stability of the vessel. If the underwater form of the vessel has not changed, an 

increase in the roll period must be due to a reduction in GM or an increase in inertia. In the common case of 

increased gear weight being fitted aloft, both will be affected. Whilst such alteration will be familiar to the 
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fishermen, they might not appreciate the effects on stability. The roll period test therefore enables a surveyor 

or consultant to determine that the vessel has been modified. 

 

Continuous monitoring of roll period at sea may give an indication that the condition of the vessel has 

changed, due to loading of catch or undetected flooding, for example. It must be stressed, however, that 

vessels roll in response to the encounter frequency of the waves, and to identify the natural roll period in a 

seaway requires careful analysis of the roll record. When gear is deployed its effect on the roll motion is 

significant, particularly in the case of a beam trawler, further complicating the situation. 

 

Mahmoud Haddara, the author of Ref.  26, has also developed a method of analysis that derives a righting 

moment curve for a vessel from the roll decrement in calm water. This method does not require knowledge 

of the lines of the vessel and, it is claimed, can derive a stability curve up to the maximum heel angle 

recorded. This appears to be an interesting advance in the measurement of stability but, despite evidence that 

the method was well developed 12 years ago, no commercial system appears to have been developed to 

utilise the technique. Whilst this situation may change, it is not considered a viable method of providing 

guidance to operators of the UK fleet of small fishing vessels at present. 

10.7 Freeboard 

Adequate freeboard is an essential safety feature. It provides direct benefits in terms of reserve buoyancy and 

in controlling the amount of water going on deck, and provides indirect benefits on the stability as described 

above. 

 

While the larger UK fishing vessels may be required to display draught marks, and have minimum freeboard 

requirements, there are no requirements for the marking of a load line or minimum freeboard. It is 

understood that this situation is in recognition of the fact that fishing vessels load their cargo at sea, where 

inspection of draught marks is not practical. It is widely accepted that minimum freeboards frequently are not 

respected on some vessels. 

10.8 Downflooding Height 

The height of potential downflooding openings is important in controlling intermittent flooding due to wave 

action, and more prolonged flooding due to excessive heel or trim. The ISO stability standard is unusual in 

addressing this parameter directly. 

10.9 Downflooding Angle 

The angle of immersion of potential downflooding openings is dependent on their height and offset. It is 

commonly addressed in regulations by considering the area under the GZ curve up to the angle of 

downflooding. 

 

The downflooding angle may be high if openings are located close to the centreline, but they may remain 

vulnerable to flooding due to wave action.  

10.10 Reserve Buoyancy 

Subdivision provides reserve buoyancy as a defence in the event of damage or downflooding, but is rarely 

practical in very small vessels, and is not relevant to open vessels. Small vessels are particularly vulnerable 

to swamping or capsize by breaking waves and, if they are undecked, provide little defence. The provision of 

reserve buoyancy is a requirement of some authorities, and may be achieved by a range of means including 

thick or double hull construction, watertight structures, compartments in the hull, buoyancy tanks or bags, 

and box-section bulwarks.  

 

The latter feature, buoyant bulwarks, was studied in detail in Norway in the early 1980’s [Ref.  27] and was 

found to provide excellent benefits in terms of the range of stability, which they regarded as very important. 

With buoyancy located at the extreme beam of the vessel, it also provides good stability if swamped. 
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11 STATIC LOADING AND WINCH CAPACITY 

As identified in Table  8.1, the main operating hazards to potters are overloading, with strings/fleets of 

pots/creels, usually when moving them to/between fishing grounds, and that of the static overboard moment 

applied when using the winch or hauler.  

 

Overloading a vessel with pots/creels reduces the vessel’s stability by raising the VCG, reducing freeboard 

and, in some cases, inducing an unfavourable trim. Whilst it would be possible to stipulate a maximum 

number of pots/creels to be carried by a particular vessel, at any one time, it is considered that the potential 

dangers associated with the overboard moment, caused by the winch or hauler, are much more difficult to 

provide suitable guidance for. 

 

In light of this, a brief study was carried out, using stability information of a small number of existing 

vessels, to investigate what effect the fitted winch or hauler had on the vessel’s stability. The maximum 

winch capacity was applied to each vessel in its worst loading condition, having the effect of raising the 

VCG and applying a loading moment. The subsequent GZ curve and heeling lever were plotted on the same 

graph, together with the initial GZ curve, an example of this is shown in Figure 6, where an 11.39 metre 

(LOA) potter had its maximum winch load of 1 tonne suspended from its hauler. Figure 6 clearly shows the 

reduction in the GZ curve caused by the raising of the VCG. The angle of heel caused by the load on the 

hauler is found at the point where the heeling lever intersects the adjusted GZ curve; in this case an angle of 

approximately 6 would result. This process was carried out on a total of 6 potters and 2 netters. Figure 7 

shows the ratios of heeling lever/righting lever, at the point of maximum adjusted GZ, plotted against LOA. 

A ratio greater than 1 means that the vessel would be overcome by the heeling lever and capsize. 3 vessels 

were found to capsize, the remaining 5 would adopt heel angles ranging from 4 to 6. From Figure 7, one 

might assume that, as the 3 vessels that would capsize were all of small length, they might be fitted with an 

overpowered winch for their size. Figure 8, however, shows that the winch capacity increased proportionally 

with length, suggesting that these 3 vessels simply had insufficient stability.  

 

Whilst the data used were not entirely accurate, as the GZ data were at a displacement that did not include 

the added mass of the loads on the haulers, the results are considered to be adequate for this study. For the 3 

boats that would capsize in this scenario, the calculated reduction in maximum GZ was of the order of 40%. 

It should also be noted that for 3 of the 6 potters studied, the stability information had a note for the worst 

case loading condition (moving pots/creels) stating that the hauler would not be used in this condition. 

Presumably, however, the worst case condition would be when hauling the last string/fleet of pots/creels 

onboard, and would not differ greatly to that given. It is recognised that, unless attempting to free snagged 

gear, the winch’s maximum capacity would not normally be reached, and that if the boat where to take on a 

dramatic heel when winching, the operator would usually be in a position to be able to release the winch and 

avert capsize. Despite this argument, it is considered an unsafe practice to install a winch that is capable of 

capsizing the boat. 

12 INTERNATIONAL STABILITY REQUIREMENTS FOR VESSELS UNDER 12 METRES 

UK fishing vessels under 12 metres in length are currently required to comply with the Fishing Vessels 

(Code of Practice for the Safety of Small Fishing Vessels) Regulations 2001. These regulations do not 

include any requirements for stability. The fishing vessel regulations of a number of different countries, 

together with the regulations for UK fishing vessels from 15 to 24 metres and the UK Code of Practice for 

the Safety of Small Workboats and Pilot Boats (‘Brown Code’), were reviewed and a table was constructed 

to compare the various requirements. See Appendix 1, section  24.1. 

 

The specific requirements of each country are detailed in Appendix 1. A number of the criteria shown in the 

summary table have various caveats and exemptions, specific to each country’s regulations. These are also 

detailed in the appendix. 
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12.1 Discussion 

Invariably countries were found either to apply the IMO criteria, for stability and freeboard, (as used in The 

Fishing Vessels (Safety Provisions) Rules 1975) to all fishing vessels, or, whilst realising the problems with 

the safety and regulation of the smaller vessels, had no requirements for them. The only regulations found to 

have specific requirements for under 12 metre vessels, that were not the IMO criteria, were those of France, 

New Zealand, Russia and the Nordic Boat Standard. It is understood that requirements are under 

development in Canada. 

 

France imposes weight limits for decked, half decked and undecked vessels. A formula is provided to 

estimate the displacement per cm draught, for vessels without hydrostatic data. It is thus possible to ascertain 

the draught resulting from placing weights on board and to verify that the freeboard requirement is respected. 

Undecked vessels are prescribed a maximum load and are required to be equipped with reserve buoyancy. 

All vessels are required to carry a liferaft or floating device, depending on their area of navigation. Such a 

floating device may substitute the provision of reserve buoyancy. If the stability of a vessel, in the most 

unfavourable conditions, is deemed unsatisfactory, taking into account the particular design and mode of 

operation, a safety survey, equivalent to that required for vessels over 12 metres can be ordered. Otherwise 

the initial GM must be determined using a GM meter or by the roll period method and must be greater than 

or equal to 0.7 metres. In case of doubt, the roll period test is replaced by a stability test, after determination 

of the vessel’s displacement. Loaded lifting tests are to be carried out on all lifting equipment that may affect 

the vessel’s stability. The maximum load and projection must not cause immersion of the deck line, or a 

reduction in excess of 50% of the freeboard, measured before the test, on a vessel without decks. Only 

decked vessels are permitted to operate towed gear. Such vessels are subject to a restricted value of 

propulsive power, given by a formula (see section  24.6.4). For vessels operating towed gear, when dragnets 

or trawls are brought back inboard, the residual stability (GM) resulting from the effect of suspended loads 

must be equal to or greater than 0.5 metres. 

 

New Zealand restricts the operation of towed gear, for trawling or dragging, to decked vessels only. Non-

decked and partially decked vessels are restricted to enclosed waters or inshore limits. Owners of new 

vessels under 12 metres, engaged in fishing operations using towed gear, are required to conduct an inclining 

test. The vessel shall then either comply with all of the IMO stability criteria, as well as ensure that the range 

of positive stability is not less than 60, and confirm that the angle of heel at which progressive flooding of 

fish holds could occur, is at least 20. Alternatively the metacentric height of the vessel must be not less than 

0.75 metres in the depart port condition. New non-decked or partially decked vessels are required to be fitted 

with reserve buoyancy. Freeboard requirements are applicable to all decked and non-decked vessels. 

 

New Zealand also has additional requirements for vessels less than 6 metres in length, that do not proceed 

beyond enclosed waters or more than 2 miles from the shore. A stability test is to be carried out on such 

vessels, whereby a weight of: 25 x LOA x B (kg), is distributed along one side of the boat. The subsequent 

angle of heel is not to exceed 15. For decked vessels, the freeboard on the lower side must not be less than 

75mm at any point. If pot lifting gear is used, the authorised surveyor must be satisfied that the stability of 

the boat is within safe limits when hauling pots aboard. 

 

The Russian regulations apply to fishing vessels of between 4.5 and 10 metres in length. Decked fishing 

vessels are required to comply to minimum angles of downflooding and vanishing stability of 40 and 60, 

respectively. If a vessel has a B/D ratio greater than 2, the angle of vanishing stability may be reduced by 

V . The formula for calculating this change allows a reduction of up to 10. Initial metacentric height must 

be equal to or greater than 0.5 metres for all loading conditions, except lightship and one specified loaded 

condition. There is a separate stability requirement for fishing vessels hauling nets and catch by means of 

deck machinery and cargo derricks. They specify that, with booms at their maximum outreach, such vessels 

must not heel to an angle greater than 10, or the angle by which the deck edge immerses, whichever is less. 

Requirements for minimum freeboard, bow height and aft freeboard are also given, with corrections for 

depth, superstructures, coaming heights, angle of deck edge immersion and sheer. 
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Undecked fishing vessels in Russia must comply with tabular values for the following criteria: permissible 

wave height, residual freeboard, beam, roll period, minimum bow height, permissible distance from shore 

and minimum permissible speed of vessel. Vessel stability is considered sufficient for safe navigation in 

rough water if the residual freeboard values, in the table, are still met when the vessel is heeled over, in calm 

water, by shifting the design load, P, transversally across the boat, by a distance of B/4. Similarly, for vessels 

hauling catch and fishing gear by crew effort/machinery, the stability is considered sufficient if the residual 

freeboard values are still met upon heeling of the vessel by the spontaneous shifting of mass of catch, fishing 

gear and design load, across the vessel, towards the working side, combined with the heeling moment 

applied by operation of machinery. 

 

The Nordic Boat Standard prescribes boats with a maximum load, which is the weight the boat can carry, in 

addition to its lightship weight, having regard to its minimum freeboard, strength and stability. Minimum 

freeboards are assigned to both open and closed boats. Freeboard values are increased for fishing vessels 

with drainage flaps and freeing ports. There is a requirement for the heel angle caused by lifting gear not to 

exceed a given value. Decked fishing vessels fitted with such lifting gear must have a righting arm of at least 

0.03m-rads between 30 and 40. GM in the loaded condition must be at least 0.35 metres. Decked fishing 

vessels are also required to have positive stability up to 70 (with all closing arrangements closed) and a 

minimum righting arm of 0.1m-rads between 40 and 65. Open boats are normally required, following an 

inclination, to have a GM of 0.35 metres. A metacentric height less than this may be acceptable if the GZ 

curve for the boat in the lightship condition, satisfies the requirements for Decked boats up to a heeling angle 

of 30. An alternative method to establish that GZ at 30 equals 0.2 metres, in the lightship condition, may 

be established through a physical heel test method. A load test is required for open boats whose load will be 

located mainly above the waterline, in the fully loaded condition. This test involves placing weights 

equivalent to half the load, at a distance of B/4 from the centreline at the cargo area. This must not result in a 

heeling angle greater than 15 or a freeboard of less than 200mm at the place where the water will first flood 

the boat. 

 

Norway and Iceland apply the Nordic Boat Standard to fishing vessels between 6-15 metres LOA. In 

addition, for all Norwegian vessels of 10.67-15 metres LOA, a summary of the most important loading 

conditions in the stability calculations must be presented on a poster, which shall be clearly visible in the 

wheelhouse. An example of a Norwegian stability poster, translated into English, is shown in Appendix 2. 

 

Denmark, New Zealand, The Nordic Boat Standard and Russia were all found to have requirements for a 

large range of positive stability, for decked vessels. New Zealand and Russia require an angle of vanishing 

stability, not less than 60. Denmark and the Nordic Boat Standard require an angle of vanishing stability, 

not less than 70. All of these requirements were for decked vessels, with all watertight closures closed. 

 

France, New Zealand, the Nordic boat standard, Russia and the UK Workboat Code all require load lines. 

The UK regulations for 15-24 metres vessels require draught marks and a minimum freeboard but not a load 

line. 

13 RIB REGULATIONS 

Besides their continuing success in both the pleasure and commercial workboat markets, small RIB’s are 

beginning to be used as fishing vessels (mainly as potters). In light of this recent development, this study 

looked at the current UK stability regulations for RIB’s under the Codes of Practice for the Safety of: Small 

Commercial Motor Vessels (Yellow code) and Small Workboats and Pilot Boats (Brown code). The relevant 

aspects of these codes are presented in Appendix 3. 

14 ISO STANDARD 12217-(1-3): SMALL CRAFT-STABILITY AND BUOYANCY 

ASSESSMENT AND CATEGORIZATION 

The ISO standard 12217-(1-3) of 2002 [Ref.  23] has been adopted as a British Standard and concerns the 

stability and buoyancy assessment of small non-sailing and sailing craft. 
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Summaries of the various requirements, for non-sailing craft over 6 metres in length, and any associated 

physical tests and tables (referred to below) are given in Appendix 4.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

 

Application of the Standard categorizes a vessel into one of four design categories relating to Beaufort wind 

force, seen in Table  27.1. For instance, “A boat given design category C is considered to be designed for 

waves of up to 2 metres significant height and a typical steady wind force of Beaufort 6 or less. Such 

conditions may be encountered on exposed inland waters, in estuaries, and in coastal waters in moderate 

weather conditions. Winds are assumed to gust to 17 m/s.” [Ref.  23] 

 

Table  27.2 details the stability and buoyancy tests to be applied to non-sailing boats of hull length greater 

than or equal to 6 metres. A 7 metre, fully decked, boat wishing to operate in weather conditions up to 

Beaufort force 8, for example, would have to comply with all the relevant tests for: downflooding openings, 

downflooding height, downflooding angle, offset-load and resistance to waves and wind, as listed in the 

Option 1 column of Table  27.2. 

 

Table  27.3 details the stability and buoyancy tests to be applied to non-sailing boats of hull length less than 6 

metres. A 5 metre, undecked, boat wishing to operate in weather conditions up to Beaufort force 6, for 

example, would have to comply with all the relevant tests for: downflooding height, offset-load and flotation, 

as listed in the Option 1 column of Table  27.3. Fully decked boats of under 6 metres in length may, 

alternatively, be assessed using Table  27.2 and hence may be able to operate in design categories A and B.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

14.1 Discussion 

The Beaufort scale is considered to be a useful way to distinguish between the design categories. If the 

weather forecast predicts a Beaufort force greater than that of the design category of a boat, the standard 

implies that it would be unsafe to take that boat to sea on that particular day. It is also noted, however, that 

whilst a certain Beaufort force may create unsafe conditions for a particular boat operating, say, 50 miles 

from shore, that boat may be perfectly safe to operate within protected or inland waters in the same Beaufort 

force. A more suitable criterion for design category might, therefore, contain both Beaufort force and 

distance from shore or a safe haven. 

 

The ISO Standard is the only regulation, seen in this study, to require a minimum downflooding height. This 

requirement effectively ensures an adequate margin of freeboard. 

                                                                                                                                                                                                                                                                                                                                             

The requirement to remain floating when swamped is an important one. The need to remain stable in this 

swamped condition is considered to be less important. 

 

When considering this standard it is very important to recognise the differences between recreational craft 

and fishing vessels. For example, while the standard considers the positioning of all the crew on one side of 

the vessel to be an adequate offset-load test, offset-loads involved in fishing operations are of a much more 

onerous nature. 

 

The difference between the knowledge of a recreational boat user and that of a fisherman is also an important 

factor to appreciate when considering this standard and its applicability to fishing vessels. In general, 

fishermen tend to spend more time afloat, giving them a greater familiarity with, and understanding of, their 

vessel and the environment. They should be better able to understand and act on appropriate advice, although 

they may not necessarily be as receptive to it. 

15 SEASPEED REPORT 1994 

The Seaspeed Technology Ltd. Report, “An investigation into simplified stability assessment methods for 

small fishing vessels”, was carried out for the Marine Safety Agency (MSA) and was published in September 

1994. [Ref.  24] 
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15.1 Objectives 

The main objective of the study was to provide the MSA with sufficient information from which to develop a 

simplified stability assessment method for small fishing vessels. The study consisted of two main 

investigations: 

 

a) The documentation of stability assessment methods by other nations. 

b) The development of a simplified assessment method for small UK fishing vessels. 

15.2 International Regulations 

Stability assessment methods of the following countries were investigated: Denmark, Finland, France, Japan, 

Korea, Netherlands, Norway, Sweden, UK and the United States. 

 

It was found that only in France, Japan and Scandinavia were there stability regulations relevant to fishing 

vessels under 12 metres.  

 

From a review of all the regulations studied, it was considered that the most reliable approach to stability 

assessment for fishing vessels below 12 metres would be to: 

 

a) Require the essence of IMO Resolution A.168 to be retained, this being a standard proven around the 

world for fishing craft. It is however unlikely to be strictly applicable to very small craft in which 

movement of crew can significantly effect stability. This would restrict its applicability to craft 

above 7 metres. 

b) As an alternative to full stability calculations, a screening test should be developed which would 

incorporate the principle particulars of the vessel and a measure of stability, all obtainable from a 

simple dockside test. This is likely to be based on a roll or heel test. 

c) Rational criteria should also be specified for the different fishing modes. In light of the acceptable, 

but undefined, level of safety offered by the IMO Resolution A.168 criteria, it is probable that only 

the most onerous modes of fishing would need to be considered such as those associated with 

trawling and lifting with substantial derricks. 

d) The operation of the craft should be limited to certain areas (e.g. distance from shore rescue 

facilities) depending on the type of craft (e.g. open boats being more restricted in their operation than 

fully decked vessels). 

15.3 Development of a Simplified Stability Assessment Method 

In the development of a simplified stability assessment method the study recognised that UK rules, and most 

international regulations, were essentially limited to the investigation of static and quasi-static 

characteristics. The report comments that it is a widely held view that this is a somewhat irrational approach 

to the assessment of stability which, by the nature of the fishing vessels’ environment, is a subject closely 

associated with dynamic behaviour. 

 

The report states that, for fishing vessels under 24.4 metres, there is no clear evidence from UK marine 

accident statistics that these regulations are unacceptable or inadequate due to this over simplification of 

actual vessel behaviour.  

 

The study identifies the concern for the lack of formal stability regulations for fishing vessels under 12 

metres, which form the largest sector of all registered fishing vessels. It also mentions the concern that, in 

some cases, the use of the present roll test method and assessment with the current formula for required GM, 

did not lead to a realistic assessment of the stability. 

 

The report states that a simplified method should be: 

 

a) Simple and inexpensive to perform at the dockside and require minimum calculation effort. 

b) Not necessarily dependant on detailed hull form or weight information. 

c) An acceptably reliable measure of stability consistent with present regulations. 

d) Applicable to a wide range of craft below 24 metres RL. 
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15.3.1 Initial study of existing craft 

An initial study was carried out to investigate the stability characteristics of 60 typical UK fishing vessels, 

below 24.4 metres. These existing craft ranged from 11.90 to 25.76 metres LWL and the static stability 

characteristics were taken from the vessels’ stability books. As such, the accuracy of these characteristics 

was dependant on the stability book from which the data were taken. 

 

Comparisons were made between the vessels’ stability, in the depart port condition, with the present stability 

criteria. The criteria were: GM, righting moment at 30, righting moment area up to 30, righting moment 

area up to 40 and righting moment area between 30 and 40. In general, substantial margins over the 

required criteria were seen for this displacement condition. 

 

These data were then modified to provide a presentation of the level of stability required, in the depart port 

condition, which would ensure that the criteria would be just satisfied in the vessels’ worst operating 

condition. 

 

Even within the small number of vessels studied, the worst operating condition for each craft was seen to 

vary considerably, Figure 5 shows the distribution of the worst operating conditions across the sample of 

vessels studied. 

 

The increase in lightship VCG required for each craft, in its worst operating condition, that would reduce its 

stability performance to the minimum requirements in this condition was determined. This critical lightship 

VCG was then applied to the depart port condition. The depart port stability performance was then 

recalculated, using this critical lightship as the basis. The resulting GM data were plotted. 

 

From these data it was deemed that if a fishing vessel, which has its main particulars in the scope of those 

investigated, has a GM value of 0.75 metres, in its depart port condition, there is a 95% probability that the 

vessel will meet current UK stability regulations, even in its worst operating condition. 

 

From comparisons between this GM value of 0.75 metres with the true depart port condition characteristics 

of the vessels in this study, the percentage of vessels that would fail this test and yet still meet the current 

regulations was approximately 50%.  

 

When comparing the GMR required by the regulations, defined as: 

 

FmBGMR 25.005.06.0    where: B  is beam and Fm  is minimum freeboard. 

 

With the GM actually required in the depart port condition to meet the criteria in all other operating 

conditions, a very poor correlation was found.   

 

Knowledge of beam and freeboard alone was found to be insufficient to provide a reliable prediction of the 

required stability performance. 

15.3.2 Parametric study 

In order to focus the study on the smaller craft, for which stability book information was not available, a 

further investigation was undertaken on the basis of three parent hull forms of typical UK fishing vessels. 

The effect on stability characteristics of parametric variations in the geometry of these hull forms were then 

studied, looking at changes in beam, draft, freeboard and displacement. 

 

Having established the stability characteristics of all these variants, critical GM values were established 

which represented the minimum GM at which the existing stability criteria were satisfied. 

 

Equations for calculating the critical GM, in the depart port condition, were produced and compared with the 

actual GM values. 



 

 

 23 

15.4 Proposed Simplified Stability Assessment Method 

It was proposed that the essence of the existing stability criteria for vessels over 12 metres, be extended, for 

small fully decked fishing vessels, from 12 metres down to 7 metres in length. It was stated that, for vessels 

smaller than 7 metres, alternative criteria accounting for crew movement were likely to be more appropriate. 

 

The stability analysis, described in the previous subsections, provided estimates of the initial stability that 

was required in order to meet the current stability regulations, for a range of vessels of varying principle 

dimensions. The proposed assessment test is, therefore, required merely to establish the initial righting lever 

in a given craft condition and for its value to be in excess of a critical value. This is the basis of the 

simplified stability assessment proposed by the report. 

 

The initial stability is gained from the result of a heel test, in the depart port condition, and some principle 

dimensions obtainable at dockside. An equation to calculate the assessed metacentric height (GMa), from the 

results of the heel test, was formulated:  

 

( ) ( )1025×5.0×T×B×LRMR=GMa  

 

where RMR is the Mean Restoring Moment per Radian. And the values 0.5 and 1025 represent the block 

coefficient and density of salt water, respectively, and can be substituted with the actual values, if known. 

 

The critical value of initial stability, or GM required (GMr), for the vessel to meet the current stability 

criteria in the depart port condition, is given by the formula: 

 

( ) ( ) 175.0+4FB092.0+8.1TB070.0=GMr
∧

    m for FB > 4.0 

 

and 

 

( ) 175.0+8.1TB070.0=GMr
∧

 m for FB < 4.0 

 

Thus, the stability is deemed to be satisfactory if the GMa is equal to, or greater than, GMr. 

 

It was proposed that the GMr equation is both reliable in predicting the GM required to meet the current 

stability criteria, and not so onerous as to impose such a high requirement that would make it unworkable. 

 

It was also suggested that the measure of initial stability might be obtained more conveniently using a roll 

test, once sufficient research had been undertaken to establish a reliable method of predicting hull factors. 

15.5 Discussion 

It was determined that the method for assessment would be based on the result of a heel test and some 

principle dimensions obtainable at dockside. The vessel would be tested in one condition only (the depart 

port condition) and the stability would be deemed satisfactory if the measured initial stability was greater 

than a minimum value. This method is suitably simple in that: 

 

1. Knowledge of a particular vessel’s hydrostatics is not required; 

2. All measurements and calculations can be carried out at the dockside; and 

3. The depart port condition is the most convenient condition to test under as vessels will often be 

found in this condition, and estimates of catch weight and usage of fuel/stores, etc. are not required. 

 

It is considered, however, that the proposed stability assessment is deficient in that it appears to ignore the 

effects that the operation of fishing gear has on a vessel’s stability. No consideration has been made of the 

consequences of lifting from high blocks or extended derricks, or the hazards associated with the use of 

towed gear, such as coming fast and attempting to free snagged gear.  
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Figure 5 (reproduced from the Seaspeed report) shows the variety of worst loading conditions found in that 

study, across a sample of only 60 vessels. This illustrates the difficulty of assigning appropriate stability 

criteria across the entire fleet, because different modes of fishing have different worst operating conditions. 

For example, small boats engaged in potting will, at maximum catch, have only a relatively small weight of 

high value catch. In contrast, a cockle or mussel dredger will, at maximum catch, have many tonnes of 

shellfish onboard. The study produced a generic formula applicable to all vessels, which provided a 95% 

probability that each vessel would meet the stability criteria, even in its worst case operating condition. It 

may be necessary, however, for loading guidance to be tailored to each individual mode of fishing, and 

hence, each worst case operating condition. 

 

The decision to limit the simplified method of assessment to vessels greater than 7 metres in length may well 

be warranted for the successful application of stability criteria, because stability of vessels under this length 

was thought to be significantly affected by crew movement. As is shown in figure 1 of that report (Number 

of UK registered fishing vessels, 1994), the under 7 metre category contains the vast majority of the fishing 

fleet. A large proportion of the fleet, therefore, would be left with no guidance on stability or loading. 

 

Within the parametric study, discussed in section  15.3.2, it was noted that, for the typical geometry of the 

smaller craft, it was not feasible to meet the stability criterion specifying the minimum angle of heel at which 

maximum GZ may occur.  It was commented that this criterion appeared to be inconsistent with the practical 

design of smaller vessels. This illustrates the potential difficulty in applying the IMO criteria to the smallest 

vessels in the fleet. 

 

A heel test was chosen to assess the initial stability, and it is agreed that this is a suitable method with which 

to measure the initial stability of a vessel without lines. It was also proposed that the measure of initial 

stability might be obtained more conveniently from a roll test. Conducting a roll test might be more 

convenient but the numerous factors that affect the roll behaviour of small vessels prevent its use as a 

reliable method of measurement. The large variation in outfit of small vessels will be reflected in variations 

in their roll inertia. Similarly, the wide range of hull forms and the presence of skegs or bilge keels will have 

significant effects on the added inertia. These will all result in difficulties in using roll period data to assess 

stability. 

 

The report recommends further work to be carried out to assess the stability and flotation requirements for 

small open fishing vessels and their suitability with regard to certain operational areas. A suggestion for the 

possible requirement for reserve buoyancy was also made. It is agreed that vessels should provide buoyant 

support to crew following swamping or flooding. It is recognised that, for some vessels, this may prove 

impractical, in which case a suitable alternative, such as lifebuoys or liferafts, could be considered. The 

consideration of a vessel’s area of operation or distance from shore, when applying requirements, is also 

considered valid. Indeed, the UK Codes of Practice for the Safety of Small Workboats and Pilot Boats and 

Small Commercial Motor Vessels, both stipulate ‘areas of operation’ in their requirements. 

16 SEAFISH TECHNOLOGY REPORT OF THE CAPSIZE SAFETY SUB-GROUP 1997  

16.1 Background 

In the early 1990’s the fishing industry, Marine Safety Agency (MSA) and Sea Fish Industry Authority 

(Seafish) were co-operating to develop a ‘Code of Practice for Registered Fishing Vessels less than 12 

metres in Length’. It became apparent, to those involved in the development of this code, that there was a 

lack of knowledge concerning freeboard and stability of small fishing vessels, so a specialist sub-group was 

set up to examine capsize safety aspects for the code. This ‘Capsize Safety Specialist Sub-Group’ was 

formed under the auspices of the ‘Seafish Working Group’ and first met in November 1994. A final report 

was submitted in June 1997. 

 

This report describes an extensive programme of research with a remit very similar to this project; although 

the emphasis was on stability assessment rather than guidance. A large database was developed through 

dedicated measurements on a wide variety of small fishing vessels. This was analysed and proposals were 
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developed for simplified methods of stability assessment. It is unfortunate that the report was not sourced 

from the MCA files until very late in the period of this project, and that its recommendations were not 

available during discussions with industry representatives or other researchers. 

16.2 Options for improved Capsize Safety 

A discussion paper, written by Chris Tucker for consideration at the sub-group’s first meeting (Appendix B 

of Ref.  6), outlines two basic principles, one of which would have to be adopted:  

 

i) That the current level of capsizes was too high and that action was needed to remedy this. 

Implying that, as improvement is a target, some existing vessels should be the subject of 

remedial action, or higher standards should be imposed on new, replacement, boats (or, both). 

ii) That the existing situation was broadly satisfactory, but efforts were to be made to ensure that 

current capsize safety levels of the fleet were not eroded further through time.    

 

The discussion paper also commented on the application of standards to new and existing boats, and the 

possible provision of different standards for the two groups. A convincing argument was formed that 

suggested that if a standard for existing boats was set at a level where some 10% would fail, and therefore 

require remedial action, and the same standard was applied to new boats, then, as is normal, the new boats 

would be designed to the code minima and the long term average safety level of the fleet as a whole would 

reduce. The discussion paper offered the opinion that this effect could be avoided if the code minima were 

chosen close to the average of the existing fleet, but recognised that this would imply that some 50% of boats 

would initially fail and thus require remedial action. 

 

The discussion paper presented two options for the development of criteria: 

 

i) To choose an existing set of criteria, developed for some other group of vessels, presume that 

those criteria were suitable for the under 12 metre fishing vessels, and asses whether vessels 

meet those criteria or not. 

ii) To examine the fleet, collecting a large sample of data to establish existing practice and choose 

criteria (based on a physical appreciation of potential capsize modes), which require 

improvements to a specified proportion of the existing fleet. 

 

Given that both options required a large sample of vessels, option ii) was recommended as the most 

practicable. 

16.3 Objectives 

The Sub-Group’s objectives were outlined at the start of the study, in four stages, and are listed here: 

 

1. To establish the coverage of existing stability and hull form data in the under 12 metre fishing 

vessels area. 

2. To establish typical hull form and stability parameters. 

3. To establish the impact of any proposed criteria on the existing fleet, and aid criteria development. 

4. To introduce capsize safety criteria which are specifically designed for application to under 12 metre 

UK fishing vessels. 

16.4 Data Collection 

An extensive study of the existing fleet was undertaken, which included some 96 vessels, ranging from 4.4 to 

14.2 metres (LOA), broken down by fishing method (53 static gear, 43 towed gear-including 2 beam 

trawlers), construction (32 open, 64 decked), material (41 GRP, 35 wood, 16 steel, 4 others) and type (84 

conventional-including some cobbles, 7 high speed, 5 catamarans). The vessels were said to have been 

relatively evenly distributed over the range of lengths, with a good spread of vessel ages represented. 

 

The group concluded that this sample size was perfectly acceptable as a basis for the development of a UK 

Capsize Safety Code for under 12 metre fishing vessels. 
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16.5 Developed Criteria 

After some detailed consideration, the Group decided that the extension of the IMO criteria to the under 12 

metre area was not practical, due to the dimensional nature of the criteria. 

 

A full Capsize Safety Code was produced by the Group and can be seen in Appendix 5. The criteria were 

developed following the program of research involving some 96 existing fishing vessels. The analysis, 

formulation and discussion of the criteria can be seen in Ref.  6. Separate criteria were produced for new and 

existing vessels. Vessels engaged in twin boom fishing and single mollusc dredging were identified as the 

most dangerous type and, as such were subject to increased safety standards. 

 

The MSA were recommended to adopt the following criteria: 

 

a) All new vessels should be subject to a heel moment test when completed and in their depart port 

condition. The calculated Factor of Safety (see Appendix 5) should exceed a value of 1.0 to be considered 

satisfactory. In addition to a heel moment test, a roll period test should also be undertaken so that freeboard 

and stability levels may be monitored at future inspections.  

 

b) Existing vessels engaged in twin boom fishing (by beam trawls, dredges or shrimp/otter trawls) or in 

single mollusc dredging (for scallops, cockles, etc.) shall also undergo a heel moment test in their normal 

departure port condition at their first inspection. The calculated Factor of Safety should exceed a value of 1.0 

to be considered satisfactory. In addition to a heel moment test, a roll period test should also be undertaken 

so that freeboard and stability levels may be monitored at future inspections. 

 

c) Other existing vessels should normally only be subjected to a roll period test in their normal departure port 

condition at each inspection, and a Stability Factor (see Appendix 5) calculated. If this does not exceed 0.10 

for open vessels, or 0.0225 for decked vessels, a heel moment test and Factor of Safety should also be 

undertaken, but, subject to evidence of a history of satisfactory operation, any Factor of Safety exceeding 

0.40 should be considered satisfactory. Where the Stability Factor is greater than the above levels, but is 

lower than that found at an earlier inspection, the owner should be advised to restore the Stability Factor to at 

least its previous value, but this should not be mandatory. 

 

d) Where, in recommendations a, b and c above, the conduct of a heel moment test and Factor of Safety 

calculation is required, an owner may at his option, undertake an inclining experiment, and prepare a full 

stability booklet for comparison with the Fishing Vessels (Safety Provisions) Rules 1975 criteria for over 

12m vessels. These criteria should then be taken as the minimum Code requirements. 

16.6 Discussion 

It is recognised that a very extensive vessel study was undertaken, involving some 96 vessels. The work 

carried out and the recommendations made by the Sub-group, in general, should provide a sound basis for 

the development of a method of assessment. 

 

It is agreed that it is necessary to adopt one of the two basic principles outlined in the earliest discussion 

paper (see section  16.2). The case made for setting different standards for new and existing vessels, so as not 

to have the overall effect of reducing the safety level of the fleet, is also considered to be valid. 

 

It is agreed that those vessels engaged in twin boom fishing and single mollusc dredging are the most 

dangerous. The report caters for existing vessels of this vulnerable type by imposing a more stringent factor 

of safety, but do not require additional or increased standards for new vessels of this type. 

 

As was the case in the Seaspeed report (section  15.5), a heel test was proposed to assess the initial stability of 

a vessel, reinforcing the support for such a method. Their proposed reliance on a roll test to assess the 

stability of existing vessels is also in line with the recommendations of some other researchers, but is not 

supported by this study. It is understood that the decision to include the roll test as a means of assessment 

was one that the Sub Group discussed at length but, while the need for a quick and simple method to assess a 
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vessel’s stability is recognised, the roll test is not believed to be reliable enough to measure the stability of 

small vessels. It is agreed, however, that it may be a useful means by which to monitor the stability of a 

vessel over time. It is understood that the minimum ‘Stability Factors’ were chosen to exclude the worst 

cases, by excluding the lowest 10% of the studied vessels. 

 

The ‘Factor of Safety’ is considered to be a thorough means of assessing a vessel’s stability, following a heel 

test, as it takes into account the loads applied during fishing operations. The factor of safety incorporates the 

calculation of the heeling moments including the overboard load moment, the moment due to fish on deck (if 

applicable) and the moment due to additional fishing gear (if applicable). Whilst the method is good, the 

prescription of a factor of safety of 0.4, for those existing vessels that fail the roll test requirements, is 

thought to be unsound. A vessel with a factor of safety of 0.4 implies that the heeling moment applied by the 

fishing gear, etc. is greater than the vessel’s restoring moment, hence implying that the vessel is actually 

unsafe. 

 

The option for an owner to have his vessel inclined and tested for full compliance with ‘The Fishing Vessels 

(Safety Provisions) Rules 1975’ is considered reasonable. This may be of particular benefit to designers and 

builders who are used to producing larger vessels in compliance with these rules. 

 

During the early stages of the project it was argued that it is not possible to apply IMO criteria to vessels 

under 12 metres. This had a strong influence on the project direction and development of the proposed 

methods. It was based on the hypothesis that a small vessel cannot achieve the necessary GZ values because 

of its scale. A simple comparison of a 12 metre vessel with a 5 metre vessel was used to demonstrate it. 

 

The early thoughts and suggestions of the sub group, including this argument and example, were compiled 

into a Technical Monograph dated 29 November 1994. This was presented to Dr. D. Vassalos of the 

University of Strathclyde, to obtain the opinion of an academic expert, and he found the argument ‘entirely 

convincing’. 

 

Unfortunately the example used contained an arithmetic error and some invalid assumptions that were not 

detected. The example 12 metre vessel was rather wider and deeper than the average for the fleet, indicated 

by the data in Figure 1. A value of KN was derived for the example vessel, assuming a typical KG/depth 

ratio of 0.8, and the minimum GZ value, at 30 degrees, of 0.2m. Due to an arithmetic error, a value of 0.72 

was derived rather than the correct value of 1.12m. A 5 metre vessel was assumed, with a beam and depth 

equal to half those of the 12 metre vessel. The smaller vessel was not, therefore, a geosim. The beam and 

depth values are significantly greater than the average for the fleet, indicated by Figure 1. The KN value 

derived for the larger vessel was scaled by the factor 0.5 to represent the smaller vessel and a corresponding 

KG derived. This was found to be unrealistically low and hence the argument appeared convincing. 

  

The following table presents the values contained in the report with corrected values, and alternatives 

representing average vessel dimensions. It is apparent that the calculated KG was less than half the correct 

value, assuming the vessel dimensions to be realistic. Using average values for beam and depth for these 

vessel lengths, gives a value of KG/depth almost 3 times that calculated, and close to the value of 0.8 that is 

said to be typical. Whilst it is recognised that GZ is a dimensional parameter that must, to some extent, 

reduce with the size of vessel, on the basis of this comparison, one might argue that it is possible to extend 

the use of IMO criteria to vessels below 12 metres. The choice of a 5 metre example, however, is considered 

to be extreme. 

 

A number of equations in the developed criteria contain numerical factors without derivation or qualification. 

For example, the minimum standard overboard load equation contains a factor of 28.5; similarly, the 

standard towing overboard load is given as 85 Newtons per kilowatt of propulsion power. As there are no 

explanations as to the derivation of these values, no comment can be offered on their suitability. 
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 Original Values Corrected Values Using Average 

Vessel Dimensions 

Large Vessel    

Length 12 12 12 

Beam 4.65 4.65 4.5 

Depth 2.3 2.3 1.8 

KG = 0.8 x depth 1.84 1.84 1.44 

KN = GZ + KGsinθ 0.72 1.12 0.92 

Small Vessel    

Length 5 5 5 

Beam 2.325 2.325 1.9 

Depth 1.15 1.15 0.75 

KN 0.36 0.56 0.47 

KG 0.32 0.72 0.54 

KG/depth 0.28 0.62 0.72 

 

The method of determining the waterplane area integrates only three values of the waterline beam. Whilst 

this is perfectly reasonable for existing vessels, for new vessels an accurate value of the waterplane area, or 

tonnes per cm immersion, is likely to be available for a more accurate calculation. 

17 MCA RESEARCH PROJECT 449 

This project, entitled, Research into the Behaviour of Small Fishing Vessels (less than 15m overall length) in 

Rough Seas, was conducted in two phases. 

17.1 Phase 1 by Seafish, April 2000. 

This study [Ref.  14] aimed to identify a number of types of vessel that best represented the diverse make up 

of the UK’s under 15 metre fishing vessel fleet. Two main approaches were employed. Seafish Marine 

Surveyors took surveys of sample, representative, vessels around the UK. A statistical analysis of the RSS 

database was undertaken, and this was used to determine the parameters of the most typical vessels by 

highlighting clusters of values of certain parametric ratios. Details of 6264 vessels under 15m were provided 

by MAFF, of which 5429 were under 10m LOA. The number of sample surveys carried out by the Seafish 

surveyors is unknown.  

 

The study includes good descriptions of four different fishing methods (Trawling, Potting, Netting and 

Scalloping), including the dangers to crew and vessel associated with each method.  

 

The RSS database did not provide information of the vessels’ fishing methods. This variable was, therefore, 

discounted in the analysis. Various parameters, such as: length, beam, depth, age and construction material, 

were used to determine common groups of vessels. Three main groups were identified and compared to the 

data from the Seafish surveys, which included fishing method. Sketches were made of the ‘typical’ vessels 

identified. Shelter decked trawlers and ‘rule beating’ designs were not identified as a vessel type. 

 

While the descriptions of the different fishing operations and the particular hazards associated with them, 

were found to be very comprehensive; it is suggested that not enough emphasis was placed on the mode of 

fishing when the initial grouping of vessels was carried out. 

17.2 Phase 2 by Safety at Sea Ltd., University of Strathclyde, September 2003  

This study [Ref.  28] carried out numerical and physical model experiments on two ‘typical’ fishing vessels: 

an 8 metre GRP general purpose design and a 10 metre steel trawler ‘rule beater’ design. 

 

It was stated that these two example vessel types had been taken from the Phase 1 study, but the 10 metre 

rule beater was not mentioned therein. Whilst it is recognised that this type of vessel is one of those worthy 

of such investigation, the reason for its selection in this project are not known. 
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Two hazards were investigated. Both models were subjected to beam seas, and the scenario of a fastened 

trawl was investigated for the 10m steel trawler. 

 

The 8m general purpose vessel was found to be particularly vulnerable to beam seas. The vessel’s capsize 

mechanism was described and the natural roll period, volume of floodable space, bulwark freeboard and 

vessel heading, relative to wave direction, were all cited as sensitive parameters. 

 

The 10m trawler was not found to be particularly vulnerable to beam seas. During the model experiments 

investigating a fastened trawl, the combination of following seas and a short cable was found to be the most 

unsafe. With increased propeller thrust and wave height both having the predictable result of reducing the 

vessel’s safety. Spreadsheets were created showing engine load, wave height and the level of danger to the 

vessel (yellow, orange & red) for the trawler operating in following/head seas, with long/short cables. 

 

The study commented on the regulation of a class of vessels with prescriptive rules, and the need for a 

degree of commonality in that class. The problems regarding the particular class considered and the 

difficulties associated with the diversity of the under 12 metre fishing vessel fleet, were also discussed. 

 

The study identified and quantified limiting conditions for two main hazards, for two types of vessel in the 

class. It was stated that the range of variability in terms of form, loading conditions and function, implied 

that extending conclusions to other vessels in this class would be inappropriate. The study advised that, to 

achieve such a level of generality, a similar analysis, on a significant number of vessels, covering the 

majority of the under 12m class would have to be carried out.  

18 RECOMMENDATIONS: GENERAL POINTS 

18.1 Limitations 

The range of vessel types and fishing methods is diverse, even within the UK fleet, and types of loading 

guidance will need to be tailored to reflect the particular hazards applicable to each combination. In this brief 

study it has not been possible to consider these particular requirements in detail, but they have been borne in 

mind when formulating the recommendations. General suggestions are offered that should be developed and 

assessed in Phase 2 of this project.   

18.2 Basic Philosophy 

It was the aim, and the main emphasis of this study, to provide fishermen with guidance on the safe loading 

and operational practices on board their vessels. It was, therefore, the intention not to recommend stringent 

criteria, and associated penalties incurred by non-compliance, but rather to provide information for the 

benefit of the fishermen.   

 

Any form of loading guidance should bring to the attention of the fishermen, the fact that the safety of the 

vessel is variable, may be made inadequate, and is under their control. 

 

Guidance should be understandable and accessible to all of the crew so that they too can judge the level of 

safety at which they are being asked to work.  

 

Guidance should address both the safe loading of the vessel and consideration of the moments applied to it. 

19 RECOMMENDATIONS FOR OPERATIONAL GUIDANCE 

It is recommended that the following methods should be considered, and investigated further, in Phase 2 of 

this project. These methods have been identified as the most practicable means of providing loading 

guidance to the crew of under 12 metre fishing vessels. As discussed in section  18.1, and illustrated by Table 

 19.1, many of these methods need only be applied to vessels engaged in the fishing methods identified as 

those which are vulnerable to the particular operational hazard, against which the method is designed to 

safeguard. 
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19.1 Freeboard 

Many of the people contacted for the purposes of this study considered the provision of adequate freeboard 

to be of the utmost importance to the safety of any fishing vessel. All of the international regulations studied 

had a requirement for minimum freeboard. Table  19.1 identifies many operational hazards where adequate 

freeboard would provide a margin of safety. It indicates that all fishermen, regardless of the method in which 

they are engaged, could benefit from guidance on minimum freeboard. 

 

The prescription of, or guidance on, a minimum freeboard is only of use to fishermen if they are able to 

assess whether or not their vessel is complying with that freeboard at any given time. If they are unable to do 

so, compliance with the minimum freeboard can only be assessed during an inspection or survey. 

19.2 Load Lines 

In view of the comments made in section  19.1, it is recommended that load lines be placed on all fishing 

vessels for which minimum freeboard values have been assigned. The importance of minimum freeboard and 

the assignment of load lines is discussed in section  10.7. While it may be difficult, dangerous or impossible 

to check load lines at sea, it would be possible to check them in port.  

 

A minimum freeboard load line for the arrive port condition (i.e. maximum load) would give skippers, crew, 

family and others, the opportunity to assess whether or not the vessel had been loaded within the 

recommended safe limits. It is possible that, on some occasions, a vessel may return to port with this load 

line immersed, without incident. It should be made clear, however, that such practice would be unsafe and on 

a different day, with different weather conditions, for example, the vessel may have capsized. This would 

provide guidance to the skipper and crew on their level of safety with regard to freeboard. This is 

information that is currently unknown. It would remain the responsibility of the skipper whether or not to 

follow the guidance, bearing in mind prevailing conditions and other operational factors. 

 

A minimum freeboard load line for the depart port condition would protect against a reduction in safety 

caused by modifications to the vessel or gear, or an undetected ingress of water over time. Immersion of this 

load line would indicate to skippers, crew, family and others, that the vessel had changed from its normal 

operating condition, that all guidance on safety and loading would no longer be adequate, and that going to 

sea without determining and rectifying the cause of the change would be unsafe.  

 

The visibility of the load lines to the crew, family, and the local community, would de-mystify the conditions 

for the safe operation of a fishing vessel, making the skipper more accountable for his actions and, it is 

hoped, would help to encourage a better safety culture.  

 

Many of the international regulations studied require the provision of load lines. 

 

It is recommended, therefore, that vessels are provided with minimum freeboards and load lines for both the 

depart port and arrive port conditions. In some cases these may be coincident and only one line required. 

19.3 Maximum Load 

The most fundamental form of loading guidance is the provision of a maximum load for each vessel. At 

present fishermen simply do not know the maximum load that their vessel can carry safely. They are only 

ever likely to find out that they have exceeded a safe level of loading when it is too late. It is, therefore, 

recommended that a maximum load be specified for every vessel. 

 

It is anticipated that the assignment of a specified maximum load would be linked to the minimum freeboard 

in the arrive port condition, for each vessel.  

 

An approach similar to those defined in the French regulations and the Nordic Boat Standard should be 

considered.  
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19.4 Maximum Lift 

A similar recommendation to that of prescribing a maximum load is that of a prescribed maximum lift, to be 

performed by lifting devices fitted to the vessel. It is recommended that a maximum safe lift be advised for 

all vessels fitted with lifting devices. A distinction should be made between the lifting devices associated 

with different fishing methods. For vessels equipped to lift from a fixed point a single value may suffice. 

Where more than one lifting point is used, or where vessels are fitted with moving derricks, such as beam 

trawlers, a combination of lifting situations may need to be considered.  

 

It is anticipated that the assignment of specified maximum lifts would be related to the resultant angle of heel 

and/or the reduction in freeboard.  

 

The French and Russian regulations, the Nordic Boat Standard and the UK Code of Practice for the Safety of 

Small Workboats and Pilot Boats all have requirements for vessels equipped with lifting gear, and these 

should provide a basis for such recommendations. 

19.5 Load Monitoring Equipment 

The value of a prescribed maximum safe lift would be seriously reduced without the availability of reliable 

load monitoring, perhaps rendering it worthless. 

 

Although the winch capacity may not be sufficient to apply the moment required to capsize the vessel, with 

the brake engaged wave or tidal action might be used to free fastened gear. Most small vessels with lifting 

devices, therefore, are vulnerable to unsafe operation. There might be exceptions, such as a catamaran with 

light pot hauling gear, where the breaking strain of the warp may be less than the load required to capsize the 

vessel. 

 

A weak link could be incorporated into the fishing gear to prevent excessive load being applied to the vessel. 

This would result in loss of the gear rather than the vessel in critical circumstances. Such a system, while 

worthy of serious consideration, would be susceptible to removal or alteration, particularly as fishing gear is 

in a continuous cycle of wear and replacement. It is not considered reliable, therefore. 

 

Two options for the provision of guidance are envisaged: 

 

1. Load monitoring equipment should be installed on those vessels that are particularly vulnerable to 

lifting during normal operations, such as beam trawlers. It is appreciated that only a low cost 

solution would be acceptable for the smaller vessels, but sourcing of a simple load cell system 

compatible with the lifting block arrangement should be possible. 

2. The vessel itself provides a good load monitoring instrument, the freeboard and heel angle giving the 

most straightforward measurements of the load and moment being applied. Guidance should be 

provided on the relationship between the level of safety and the heel angle or freeboard. An 

inclinometer could be installed to monitor heel angle, with an alarm activated by excessive mean 

heel angle, but visual observation of the freeboard is likely to prove more accurate and reliable, 

provided the crew are made aware of a simple limit, such as deck edge immersion.  

19.6 Stability Notice 

Most of the people contacted for the purposes of this study expressed the opinion that a simple poster 

presentation would be beneficial. None expressed the view that it would not. 

 

Table  19.1 shows that, for every listed operational hazard, a stability notice could be used to provide 

fishermen with guidance to safeguard against it.  

 

A notice should be prepared in a format similar to that used in Iceland and Norway (Appendix 2). The format 

has been developed and implemented there and so it has a positive history. It is not known what margins are 

used to determine the transition from one colour, or level of safety, to the next, but the fact that the loading 

conditions are described in approximate terms, rather than by exact values, suggests that precise prediction is 

not the intention.  
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For vessels that are susceptible to being loaded beyond the minimum freeboard, the notice should reflect 

that. The loading cases used to illustrate the notice must be related to easily identifiable physical features of 

the vessel in order that the crew can relate to, and interpret the information adequately. The example 

presentation shown in Appendix 2 uses the difference between catch on deck and in the hold, but equally one 

might need to differentiate between hold half full and three quarters full.  In such a case it may be beneficial 

to place conspicuous marks in the hold accordingly. 

 

Some vessels may not load a large weight of catch, but their stability may be poor when fuel is low. Such 

conditions should be highlighted as appropriate. The temptation to incorporate a large number of variables or 

conditions should be resisted because it is not possible to define safety from capsize precisely, and additional 

complexity will detract from the primary message. 

 

The emphasis should be on portraying the fact that the stability is variable, and the vessel can be loaded in 

such a way that the safety margins are reduced. In some cases they may become unacceptably low or even 

make the vessel unstable. Illustrations used on the notice should be representative of the actual vessel. 

 

For vessels with high lifting blocks or derricks, where the stability may be affected significantly by boarding 

a large catch or abnormal load, or in attempts to free fastened gear, the notice should include information to 

that effect. The maximum safe lift from all blocks or haulers, and/or the maximum heel angle or minimum 

freeboard, should be referred to on the notice. This will require some criteria to be applied in order to define 

what is ‘safe’. This may be by an assessment of the residual range of stability, or more simply by applying a 

standard minimum residual freeboard, or perhaps a freeboard dependent on size or environmental conditions. 

All of these have been considered by other research studies but at present it is unclear what level of safety 

they provide. 

 

It is recommended that all types of vessel should be provided with a stability notice of some form. 

 

In addition to the loading or lifting advice the notice should include advice on other operational procedures 

that have an important effect on the stability, as is the case with those produced in Iceland and Norway. For 

example, a notice on a beam trawler should include advice on releasing the towing block from the derrick 

when attempting to break out fastened gear or lift an abnormal load, and on all vessels equipped for towing 

or lifting, it should state the importance of ensuring that all closing appliances are secured when attempting a 

heavy lift. The details of such notes will depend on the type of vessel and the fishing method, and on any 

features of the vessel that might give rise to a particular hazard. In general it should address the relevant 

hazards described in section  8. 

 

A permanent stability notice would also help to safeguard against the hazards associated with change of 

ownership and subsequent unfamiliarity with a vessel’s capabilities, as identified by the MAIB and 

representatives of the industry. 

 

The inclusion of a photograph would be useful to identify whether or not any significant changes had been 

made to the vessel, by way of new fishing gear, refit, modification or a change in fishing method. If a 

photograph was provided on the stability notice, with words to state that all recommendations on that notice 

had been made with the vessel in the condition seen in the photograph, it may help to persuade the crew, or a 

new owner, that their vessel may be unsafe if they can see that it has undergone significant modifications, 

since the original photograph was taken. 

 

Example stability notices are presented in Appendix 6 for a 7 metre potter and a 10 metre twin beam trawler. 

These include the loading guidance that is suggested as relevant for these two types of vessel, with regard to 

their operation and potential hazards. The major hazard identified for both of these example vessels is that of 

lifting, and this is reflected in their respective stability notices. The Norwegian stability notice, shown in 

Appendix 2, gives an example of a vessel where the major hazard is that of loading and, again, the stability 
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notice reflects that. It should be noted that the numbers given in the two example stability notices are for 

illustrative purposes only.  

19.7 Limited Application of IMO Criteria 

In this study it is frequently stressed that a vessel’s relative safety is very much dependant on the fishing 

method in which it is engaged. The Seafish report [Ref.  6] also recognises this fact and identifies those 

vessels engaged in twin boom fishing and single mollusc dredging to be the most dangerous (Table  6.2). The 

Seafish report catered for existing vessels of this vulnerable type by proposing a more stringent factor of 

safety, but did not propose additional or increased standards for new vessels of this type.  

 

It is suggested that all vessels engaged in towing and dredging should be assessed against the IMO criteria. 

Some will argue that such a comprehensive method of assessment is not appropriate for the smallest vessels 

engaged in such fishing but there are two counters to this. 

 

Very small vessels equipped for towing and dredging, perhaps are the most vulnerable of fishing vessels, 

requiring the highest levels of skill and care to operate safely. It is not considered possible to determine 

whether they have adequate stability to handle the, potentially, very large heeling moments without a 

rigorous assessment. Having conducted such an analysis there will be reliable data on the effects of lifting to 

include in the stability guidance. 

 

Other vessels considered to be vulnerable are those often referred to as ‘Rule Beaters’. Figure 1 and Figure 3 

show the distinct trend for boats to be designed to squeeze into the under 10 metre category, in order to gain 

advantage from the fishing license requirements. Despite the conclusions drawn by Birmingham and Samson 

[Ref.  22] that, at that time, no evidence had been found that such Rule Beaters had experienced a 

significantly lower safety record; it is considered that these vessels are of such a different type to others in 

the under 12 metre fleet, that separate, more stringent, criteria should be applied to them. Their short length 

belies their effective size, they are fitted with powerful engines, equipped with similar fishing gear to some 

vessels over 12 metres and fish far offshore. 

 

This study showed, in section  16.6, that it was quite feasible to apply the IMO criteria to vessels below 12 

metres, and, although it is recognised that some of the Rule Beaters might have some difficulties, it has been 

reported by some designers that conventional under 10 metre vessels can be designed to comply. It is 

recommended that application of the IMO criteria should be extended to ensure that these Rule Beaters have 

adequate stability for their operations. This could be achieved by a combination of a selection of the 

following approaches: 

 

1. Apply the IMO criteria to all vessels engaged in towing or dredging. 

2. Extend the application of the IMO criteria down to say 9 metres. 

3. Apply the IMO criteria to those vessels exceeding a specified cubic numeral value (i.e. Length x 

Beam x Depth). 

4. Apply the IMO criteria to vessels with an installed power greater than a given value. 

5. Apply the criteria to vessels with a gross tonnage greater than a given value. 

 

For example, the application of 1 and 2 above would require all vessels over 9 metres, which are engaged in 

towing or dredging, to comply with the IMO criteria. 

 

Care must be taken when selecting the criteria for exemption or compliance. For instance, a length limit of 

9m may well result in a new fleet of 8.9m rule beaters. Similarly a cut off value of installed power might 

give rise to owners or skippers quoting a lower power rating at which their engine is capable of performing. 

 

In section  9.2 it was noted that the power installed in some small vessels would cause problems if the power 

factor used for larger vessels were applied to the IMO criteria values. The use of the standard 20% factor for 

beam trawlers, or the increased power factor, will need to be considered carefully in conjunction with 

stability data for sample vessels and with full regard to their level of safety. Whilst these vessels may 
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compare unfavourably with such requirements, their casualty record is high in comparison with other types. 

At the upper boundary of length, the requirements need to be harmonised with those for larger vessels to 

avoid further influence on design. These requirements may conflict and prove impossible to satisfy. It is 

likely that a more accurate method of assessment would take account of applied loads when lifting, and such 

an analysis would satisfy two other requirements: assessment of all foreseeable operating conditions and 

provision of more meaningful guidance data. 

 

If IMO criteria are applied, they should be for a small selection of conditions encompassing all foreseeable 

operating conditions. A stability booklet of standard presentation might be the result of such an assessment, 

but this is highly unlikely to be understood or used by the owner, skipper or crew and is not recommended as 

a necessary requirement for small vessels. Simplified information should be presented, in the form of a 

stability notice, for the guidance of the fishermen, with the stability assessment presented for the purposes of 

stability approval only. MCA Research Project 530, of which Phase 1 has been completed [Ref. 29], is 

addressing the subject of the provision of simplified stability information for larger vessels with stability 

information booklets. The recommendations of that study should be considered for application to these 

vessels. 

 

Many individuals consulted with regard to the application of the IMO criteria to smaller fishing vessels 

agreed that it would be perfectly reasonable to extend the criteria to cover 10m vessels. 

 

Within the discussion of the Seafish report (section  16.6), the provision of the option for an owner to have 

his vessel inclined and tested for full compliance with ‘The Fishing Vessels (Safety Provisions) Rules 1975’ 

was viewed as reasonable. It is recommended that further consideration be given to the provision of such an 

option in Phase 2 of this project. 

19.8 RIB’s,Catamarans,andOtherUnorthodoxVessels 

Due to the diversity of the fleet and the time constraints on this project, not all hull types were considered, in 

depth, during this phase. 

 

If loading guidance is to be produced for those RIB’s engaged in fishing operations, the regulations 

discussed in section  13 should form the basis of such guidance. Additional guidance will be needed where 

lifting gear is present. 

 

Whilst it is not anticipated that catamaran vessels will present any difficulties to the application of these 

recommendations, they are an example of a type to be considered further during Phase 2 of this project. 

19.9  Further Comments 

Whilst not strictly within the remit of this study, the following comments have been included, as they are 

believed to be sensible measures, which should be considered, in conjunction with the loading guidance.  

 

For undecked vessels, or decked vessels where the provision of watertight bulkheads is impracticable, it is 

recommended that a means to provide buoyant support to any survivors after capsize, flooding or swamping, 

be provided. This support could be by way of reserve buoyancy or by float-free lifebuoys or liferafts. In 

addition to the requirements for reserve buoyancy in some of the international standards, a British Standard 

is currently under development to provide reserve buoyancy for recreational craft under 6 metres [Ref.  30]. 

Emergency warp release devices are included in Table  19.1 as a possible solution to the hazard of coming 

fast. The MAIB made the recommendation that the MCA should consider requiring all trawlers to be 

provided with an immediate means for the relaxation or severing of warps, following the foundering of a 

fishing vessel and the loss of all four crew, in 1998 [Ref.  18]. MGN 265 (F) states that there should be an 

emergency means for the fast release of snagged gear. It is recommended that the MAIB recommendation be 

revisited and the possibility of the mandatory fitting of emergency warp severing equipment, on all trawlers, 

be considered 
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Table 19.1 Possible Approaches to Address Operational Hazards  

  Trawling 
Beam 

Trawling 
Dredging Netting Potting 

R
e
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r,
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ie
n

t 

h
a

z
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rd
s
 

Handling the 
gear 

 
Guidance (SN).  

Max gear size/weight -boat specific. 
  

Boarding the 
catch 

Load monitoring 
equipment.  

Prescribed max lift 
(SN-boat specific). 

Guidance (SN). 

 

Load monitoring 
equipment.  

Prescribed max lift 
(SN-boat specific). 

Guidance (SN). 

  

O
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l,
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Handling 
abnormal 

loads 

Load monitoring equipment.  
Prescribed max lift (SN-boat specific). Guidance (SN). 

  

Coming fast 
Freeboard. Stability range. Emergency warp release 

device/s. Guidance (SN). 
  

Freeing 
fastened gear 

Guidance (SN). Prescribed max lift (SN- boat specific). 
Load monitoring. Freeboard. 

 
Guidance (SN). Max 
winch/hauler capacity 

(SN-boat specific). 

Overloading 
the boat 

Freeboard. Load 
lines (arrive port). 

Max load. Guidance 
(SN) 

 
Freeboard. Load lines (arrive port). Max load. Guidance 

(SN) 

P
ro

g
re

s
s
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e

, 

p
e

rm
a

n
e
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t 

h
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z
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s
 

Modifying the 
gear 

Freeboard. Load lines (depart port). Photographs on survey. Guidance (SN) 
Modifying the 

boat 

Notes:  
i) Blank sections of the table represent operational hazards not considered to be relevant to a 

particular fishing method. 

ii) Guidance (SN) refers to guidance provided by a Stability Notice, similar to that seen in 

Appendix 2. Such guidance may contain generic advice regarding safe operational practices and 

boat specific values (e.g. max loads/lifts), which are to be developed, in Phase 2, in consultation 

with the industry.  

 

During discussions with the industry a suggestion was received that a mutual fund might be set up for 

reimbursing fishermen who have lost their gear through snagging. Fishermen attempt to recover snagged 

gear because of the costs involved in replacing it (both capital cost and lost fishing time). A mutual fund 

would assure the fishermen of monetary compensation and so might discourage dangerous attempts to free 

snagged gear. 

20 RECOMMENDATIONS FOR IMPLEMENTATION 

20.1 Differential Standards for New and Existing Vessels 

One of the difficulties of introducing new standards is the conflict between the requirements for existing and 

new vessels. This subject was addressed by the Seafish Capsize Safety Sub-Group [Ref.  6], and is discussed 

in section  16.2. If a standard is set low, so as not to disadvantage the existing fleet, and this standard is also 

adopted for new vessels, the overall safety level of the fleet will decline, as new boats inevitably will be 

designed to the minimum requirements of those standards. If a standard is set high it will disadvantage much 

of the existing fleet, requiring vessels to undergo some form of remedial action. Neither of these situations is 

considered to be satisfactory and so it is recommended that, if minimum criteria for loading or stability are to 

be prescribed, different standards should be adopted for new and existing vessels. 
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The favoured approach is to develop guidance rather than regulations, and it is hoped that a common system 

may be used for all vessels. An existing vessel that is less safe than the norm should not necessarily be 

prevented from operating. Its limitations must be made clear to the fishermen so that they can operate within 

them, perhaps restricting operation to favourable conditions, sheltered waters, or by careful monitoring of the 

applied loads. 

 

Most new vessels are built to drawings, and calculation of basic load and stability characteristics should not 

be prohibitively expensive, indeed they should be routine for all commercial vessels. It should therefore be 

possible to apply more accurate methods in deriving the loading guidance for new vessels. 

20.2 Enforcement 

There is nothing to be gained from creating any mandatory safety standards if they are not properly enforced. 

Whilst it is not within the remit of this study to consider the cost of enforcement of any recommendations 

made, the magnitude of the task of inspecting some 6000 vessels throughout the UK is recognised, and this is 

another disadvantage of prescriptive regulations.  

 

Whilst it is likely that implementation of the recommendations for the larger and more vulnerable vessels 

will require the involvement of a surveyor or consultant, it is hoped that the requirements for guidance on the 

smaller vessels will be sufficiently simple that they can be produced by the owner, or by someone with 

modest technical ability within the local fishing community. 

21 CONCLUSIONS 

The published standards for small fishing vessels in other countries have been reviewed and summarised, 

together with standards applied to other types of small craft in the UK. 

 

Published research has been reviewed, and the most relevant findings summarised and discussed. 

 

An assessment has been made of the most hazardous fishing operations, and the most vulnerable modes of 

fishing. 

 

Recommendations have been developed for methods of providing guidance on the loading and operation of 

small fishing vessels. Primarily these include the following: 

 

1. Advise the fishermen of the minimum safe freeboard, with the provision of marks for guidance. 

 

2. Advise the fishermen of the maximum overside lift, using load monitoring instrumentation or 

guidance on the maximum safe heel angle or minimum safe freeboard. 

 

In recognition of the particular vulnerability of vessels engaged in towing or dredging, it is recommended 

that their stability be assessed for compliance with the IMO criteria. 

 

The guidance should be conveyed to the fishermen in the form of a single page Stability Notice that should 

be displayed in a prominent position on the vessel. 

 

Details of the determination of the minimum freeboards with regard to loading and lifting should be 

addressed in Phase 2 of this project. 

 

It is suggested that any guidance on loading and operational practices developed in Phase 2, should have the 

emphasis placed on the provision of information for the benefit of the fishermen; rather than the application 

of assessment criteria and associated penalties incurred by non-compliance. 

 

The recommendations in section  19 provide a basis for the development of methods for providing loading 

guidance for fishing vessels under 12 metres in length. 
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22 SUMMARY OF PRINCIPAL TASKS TO BE ADDRESSED IN PHASE 2 

The remit for Phase 1 of this study was to review current information and assess the suitability of various 

methods for checking the stability, freeboard and load carrying ability of a wide range of vessel types. A 

number of methods have been considered and their relative merits have been discussed herein. Certain 

aspects of some methods have been identified as suitable for inclusion in a method to be developed for the 

UK fleet of small fishing vessels. 

 

It remains for Phase 2 of this project to define the details of the guidance to be provided for each type of 

vessel or fishing method, and consider the level of safety at which that guidance should be aimed. 

 

This study has identified freeboard, and residual freeboard, when heeling moments are applied, as being 

primary parameters for which guidance information should be provided. No attempt has been made to 

specify values for minimum freeboard and this is seen as the principal task to be addressed in Phase 2. Some 

of the standards and proposals considered include requirements for these parameters. These will be valuable 

references and form a sound basis for development. 

 

It is assumed that Phase 2 will include a study of samples of a wide range of vessel types such as, but not 

limited to, those identified in the Seafish study [Ref.  14]. A study of sample vessels, their mode of operation 

and typical loading, will enable values of operational freeboard to be determined. Stability calculations for 

those samples, in the minimum residual freeboard condition, will enable their stability to be assessed against 

conventional criteria. 

 

Such a study will not, however, determine the level of safety in terms of vulnerability to capsize in waves, or 

with moderate flooding of the compartments or deck. At present there is insufficient understanding of the 

dynamics, and an investigation through model testing will be required to rectify this situation. Whilst there 

have been a number of casualty investigations and research studies that have included model tests to examine 

the dynamics of specific fishing vessels in various seastates, there has been no study directed at the safety of 

small vessels operating with marginal freeboard or stability. It is expected that a programme of tests on a 

small selection of representative types of vessel would provide an insight into the relationship between basic 

parameters and vulnerability to capsize. The parameters studied might include: minimum freeboard when 

heeled, residual range of stability, the presence of flooding or water on deck, and the effects of lifting. The 

minimum wave height required to swamp or capsize the vessel could be determined on simple models with 

no complex instrumentation. 

 

Another significant recommendation of this study is to extend the application of the IMO criteria to some 

particularly vulnerable vessels, which operate in a similar way to larger fishing vessels, that are required to 

comply with the criteria. It will be necessary in Phase 2 to define the boundaries and details of such 

application. 

 

Other tasks defined in the suggested work programme, prepared by the MCA, are to develop a package of 

information for use in a training programme for fishermen, and advice to consultants on the preparation of 

guidance information. 
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Figure 1 Principal dimensions of the UK fleet 
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Figure 2 Variation of length, beam and depth of the UK fleet with time 
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Figure 3 Variation of propulsion power with length 
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Figure 4 Variation of installed power with time 
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Figure 5 Fishing vessel data: Worst loading conditions.  [Ref. 24] 
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Figure 6 11.39 metre potter with 1 tonne suspended load 
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Figure 7 Variation of heeling lever/righting lever with length 
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Figure 8 Variation of winch capacity with length 
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24 APPENDIX 1 INTERNATIONAL STANDARDS FOR FISHING VESSELS 

24.1 Summary of International Standards 

 

 NR = No requirement  MCA Code Brown Code Canada Denmark France New Nordic Boat Russia South Africa 

 yes = required  2002 1997  2001 1990 Zealand Standard 2003  

 yes" = required with specific details 15m<L<24m L<24m * L<24m L<15m L<12m 2000 1990 4.5m<L<10m 9m<L<12m  

     >15GT   L<12m L<15m  <25GT 

 STABILITY CRITERIA units          

1 A(0-30) ≥ m-rad 0.055 0.055 0.055 0.055 NR yes" NR NR NR 

2 A(0-40) or A(0-θf) ≥ m-rad 0.09 0.09 0.09 0.09 NR yes" NR NR NR 

3 A(30-40) or A(30-θf) ≥ m-rad 0.03 0.03 0.03 0.03 NR yes" yes" NR NR 

4 Min GZ(≥30) m 0.2 0.2 0.2 0.2 NR yes" 0.2 0.22 NR 

5 Max GZ at heel angle ≥ deg 25˚ 25˚ 25˚ 25˚ NR yes" 25˚ 25˚ NR 

6 Initial GM ≥ m 0.35 0.35 0.35 0.35 0.7 yes" 0.35 0.5 NR 

7 Range of stability, θvs ≥ deg NR NR NR yes" NR yes" 70˚ 60˚ NR 

8 Downflooding angle, θf ≥ deg NR NR NR yes" NR yes" NR 40˚ NR 

            

 GENERAL STABILITY           

9 Inclining test - yes yes yes yes NR yes" yes yes NR 

10 Onboard stability book - yes  yes yes yes NR NR NR yes NR 

            

 MIN FREEBOARD:           

11 fwd/bow height m yes" yes" yes yes" NR yes" yes" yes" NR 

12 aft m yes" NR NR NR yes" NR NR yes" NR 

13 continuous watertight deck m NR yes" yes NR yes" yes" yes" yes" yes" 

14 non-continuos watertight deck m NR NR NR NR yes" yes" NR NR NR 

15 open boat m NR NR NR NR NR yes" yes" yes" NR 

            

 RESERVE BUOYANCY           

16 RB requirement - NR NR NR NR yes yes NR NR yes 

            

 LOAD LINES           

17 load line requirement - NR yes yes NR yes yes yes yes NR 
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The following sections present summaries of national regulations as follows: 

 

24.2. UK Fishing Vessels (15-24m) Regulations 

24.3. UK Brown Code (Workboats & Pilot Boats) 

24.4. Canada 

24.5. Denmark 

24.6. France 

24.7. New Zealand 

24.8. Nordic Boat Standard 

24.9. Russia 

24.10. South Africa 

 

Note that, where the regulations include the conventional IMO criteria, these are not reproduced in the 

following summaries. The summaries therefore need to be read in conjunction with the table above. 

24.2 UK Fishing Vessels (15–24m) Regulations 

UK fishing vessels from 15 to 24m in length are regulated under the Fishing Vessels (Safety Provisions) 

Rules 1975, as amended by SI 2002 No.2201 Merchant Shipping Safety, The Fishing Vessels (Safety of 15-

24 Metre Vessels) Regulations 2002.  

24.2.1  Stability 

For vessels engaged on single or twin boom fishing the values of dynamic stability, righting lever and 

metacentric height given in rows 1-4 & 6 should be increased by 20%. 

24.2.2  Freeboard 

The statutory requirements for freeboard are laid down in Rule 15 of the Fishing Vessel (Safety Provisions) 

Rules 1975. The rule states that every vessel, to which these rules apply be so designed, constructed and 

operated as to ensure that in all foreseeable operating conditions the freeboard will be adequate to provide: 

a) compliance with the stability criteria; 

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. 

 

In addition, vessels must comply with the criteria set out in the Merchant Shipping Notice M975. 

240

7
8.0

L
H D    For 12m<L<24m 

Where DH  is the minimum height of the top of the deck of the watertight structure above the waterline at 

the forward end of L. 

30
3.0

L
H DA    

Where DAH  is the minimum height of the top of the deck at side above the waterline at the after end of L. 

24.3 UK‘BrownCode’ 

UK Workboats and Pilot Boats up to 24m in length are regulated under The Safety of Small Workboats & 

Pilot Boats – A Code of Practice. The specific criteria given in section  24.1 for intact stability and freeboard 

are taken from the paragraphs of the code relating to, “new vessels of less than 15m in length which carry 

cargo or a combination of passengers and cargo weighing more than 1000kg and new vessels of 15m in 

length and over”. As this was deemed to be the most suitable representation of small fishing vessels. 

24.3.1  Freeboard 

The requirements for minimum freeboard are given in section 12 of the Brown Code. For minimum 

freeboards of vessels of the condition stated above, the code refers to MSN 1752, The Merchant Shipping 

(Load Line) Regulations 1998, as amended by the Merchant Shipping (Load Line) (Amendment) 

Regulations 2000. This states that the minimum freeboard, in mm, at length of ship less than 24m shall be: 
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24

150
50

L
  This is referred to as the Summer freeboard.  

The Winter freeboard shall be obtained by adding to the Summer freeboard one forty-eighth (1/48
th
) of the 

Summer draught of the ship. 

 

The Winter North Atlantic freeboard shall be obtained by adding to the Winter freeboard a distance of 50 

millimetres. 

 

The minimum bow height, in mm, is given by: 























68.0

36.1

500
156

bC

L
L  Where bC  is not to be taken as less than 0.68. 

 

The code also details minimum freeboard values for vessels which carry cargo or a combination of 

passengers and cargo weighing not more than 1000kg: 

 

Vessels with a continuous watertight weather deck which is neither stepped nor recessed nor raised, should 

have a freeboard of not less than 0.3m (L7m) & 0.75m (L18m). 

 

Vessels with a continuous watertight weather deck which may be stepped, recessed or raised, should have a 

freeboard of not less than 0.2m (L7m) & 0.4m (L18m). The raised portion(s) of the deck should extend 

across the full breadth of the vessel and the average freeboard across 

 

Open boats should have a clear height of side (distance between the waterline and the lowest point of the 

gunwale) of not less than 0.4m (L7m) & 0.8m (L18m). 

 

For vessels of intermediate length the values of freeboard are gained by interpolation. 

24.3.2  Vessel Fitted with a Deck Crane or other Lifting Device 

(11.4.2) A vessel fitted with a deck crane or other lifting device should be a decked vessel and comply with 

the general requirements of Section (11) (Intact and Damaged Stability), which are appropriate to it. 

 

In addition, the following requirements should be met: 

 

.1 With the vessel in the worst anticipated service condition for lifting operations, a practical test should be 

undertaken to establish the maximum angle of heel and the minimum freeboard on the low side. 

 

.2 With the crane or other lifting device operating at its maximum load moment, the angle of heel generally 

should not exceed 7 or that angle of heel which results in a freeboard on the low side of 250mm, whichever 

is the lesser angle.  

 

.3 When an angle of heel greater than 7 but not exceeding 10 occurs, the Certifying Authority may accept 

the lifting condition providing that all the following criteria are satisfied when the crane or other lifting 

device is operating at its maximum load moment: 

  

.1 the range of stability from the angle of static equilibrium is equal to or greater than 20; 

  

.2 the area under the curve of residual righting lever, up to 40 from the angle of static equilibrium or 

the downflooding angle, if this is less than 40, is equal to or greater than 0.01 metre-radians; and 

  

.3 the minimum freeboard fore and aft throughout the lifting operations should not be less than half 

the assigned freeboard at amidships. For vessels with less than 1000mm assigned freeboard amidships the 

freeboard fore or aft should not be less than 500mm. 
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(11.4.3) Information and instructions to the skipper on vessel safety when using a deck crane or other lifting 

device should be included in the stability information booklet. The information and instructions should 

include: 

 

 .1 the maximum permitted load and outreach which satisfy the requirements of (11.4.2), or the Safe 

Working Load (SWL), whichever is the lesser; 

 

 .2 details of all openings leading below deck should be secured weathertight; and 

 

 .3 the need for all personnel to be above deck before lifting operations commence. 

 

(25.4.5) An inclinometer (pendulum) should be provided onboard for guidance to the crane or lifting device 

operator when controlling the lifting of items of unknown weight. 

 

(25.4.6) A prominent clear notice should be posted on or near the crane or lifting device and contain the 

following information and instructions: 

 

 .1 the maximum permitted load and outreach which satisfy the requirements of (11.4.2), or the SWL, 

whichever is the lesser; 

 

 .2 details of all openings leading below deck which should be secured weathertight; and 

 

 .3 instructions for all personnel to be above deck before lifting operations commence.  

24.3.3  Vessel Engaged in Towing 

(25.2.2.2) The towing hook or towline should have a positive means of release which can be relied upon to 

function correctly under all operating conditions. 

 

(25.2.2.4) In a new vessel the release mechanism should be controlled from the wheelhouse, at the aft control 

position (if provided) and any other conning position. 

24.3.4  Manning 

(Annex 11)- The Manning of Workboats 

(2.2.11) Stability 

The skipper of any vessel which is required to be provided with an approved stability booklet should have 

attended an approved Stability Course for Workboats or be able to satisfy the MCA that he/she has adequate 

knowledge of the subject. 

24.4 Canada 

The Small Fishing Vessel Inspection Regulations, apply to all fishing vessels that: 

a) exceeds 15 tons, gross tonnage but does not exceed 150 tons, gross tonnage; 

b) does not exceed 24.4m in length; and 

c) is not a sailing ship. 

The stability section of these regulations, the stability criteria for which are identified in the STAB 4, 

Stability Standards for Fishing Vessels, apply only to fishing vessels of closed construction employed in 

catching herring or capelin where, on or after July 6, 1977: 

a) its keel was laid; 

b) it was registered as a Canadian ship; 

c) it was converted to herring or capelin fishing; or 

d) it underwent such modification that its stability characteristics were adversely affected. 

24.4.1  Stability 

The maximum righting lever GZmax shall occur at an angle of heel preferably exceeding 30 but not less than 

25. 
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Regulations concerning minimum freeing port areas and bulwark height are also stated in the stability section 

of the Canadian regulations. 

24.5 Denmark 

The provisions in the “Technical Regulation on the Construction, Equipment etc. of Small Commercial 

Vessels”, applies to new commercial vessels under 15m in length and a scantling number (as defined for 

fishing vessels as: [LOA x B]) of or above 20, but below 100. The following requirements are taken from 

Chapter III, Stability and associated seaworthiness. 

24.5.1  Stability 

(2.1.1) Standard IMO criteria. 

 

(2.1.2) The righting lever GZ shall be at least 200mm at an angle of heel equal to or greater than 30. For 

fishing vessels this requirement for GZ may be reduced by: 2 x (24-L)%. 

 

(2.1.3) The maximum righting lever GZmax shall occur at an angle of heel preferably exceeding 30 but not 

less than 25. 

 

(2.2) Where arrangements other than bilge keels are provided to limit the angles of roll, the Danish Maritime 

Authority (DMA) shall be satisfied that the stability criteria given in regulation (2.1) are maintained in all 

operating conditions. 

 

(2.3) Where ballast is provided to ensure compliance with the stability criteria of regulation (2.1), its nature 

and arrangements shall be to the satisfaction of the DMA. 

 

(3.1) The angle of heel at which progressive flooding of fish-holds could occur through hatches which 

remain open during fishing operations and which cannot rapidly be closed shall be at least 20 unless the 

stability criteria of regulation (2.1) can be satisfied with the respective fish-holds partially or completely 

flooded. 

24.5.2  Particular working methods 

(4.1) Vessels engaged in particular working methods where additional external forces are imposed on the 

vessel during working operations, shall meet the stability criteria of regulation (2.1) increased if necessary, to 

the satisfaction of the DMA. 

 

(4.2) Vessels on which loading and unloading gear has been installed may not heel more than 10 under the 

maximum work load and in the relevant operating conditions when the gear is in the least favourable 

position. 

 

(4.3) Beam trawlers with a maximum bollard pull of L
2
 x 0.015 tons or more where the bollard pull is 

measured directly by physical testing at full main engine power shall comply with the following additional 

requirements: 

.1 The requirements of regulation (2.1.1) for the area under the righting lever curve GZ shall be increased by 

20%. 

.2 The requirement of regulation (2.1.2) for the righting lever GZ shall be increased by 20%. 

.3 The requirement of regulation (2.1.4) for the metacentric height GM shall be increased by 500mm. 

 

(4.4) Decked fishing vessels shall have a righting lever GZ that is at least 100mm at angles of heel between 

40 and 65 and that is positive up to a heel of 70 when all means of closing are assumed closed. 

24.5.3  Inclining test 

(9.4) The inclining test shall be carried out at least once every ten years. 

 

(9.5) The DMA may, when adequate offsets of the hull are not available, allow the inclining test of an 

individual vessel to be dispensed with provided that results from a so-called dynamometer test are available 
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and it is shown to the satisfaction of the DMA that reliable stability information for the exempted vessel can 

be obtained from these results and that the stability criteria are met under the worst actual operating 

conditions. 

24.5.4  Bow height 

The bow height shall be sufficient, in accordance with the requirements of the DMA*, to prevent the 

excessive shipping of water and shall be determined taking account of the seasonal weather conditions, the 

sea states in which the vessel will operate, the type of vessel and its mode of operation. 

 

*The bow height measured in metres shall be at least: 0.017L + 0.7 

24.5.5  Maximum permissible operating draught 

A maximum permissible operating draught shall be approved by the DMA and shall be such that, in the 

associated operating condition, the stability criteria of this chapter and the requirements of chapters II 

(Construction, watertight integrity and equipment) and VI (Crew protection, working environment and safety 

etc.) as appropriate are satisfied.  

24.6 France 

The French regulations for Fishing Vessels Under 12 Metres in Length apply to vessels with an overall 

length of less than 12m built after 1 September 1990. 

24.6.1  Freeboard and weight limit 

(1.) Determination of weight limit. 

For decked vessels with a normal sheer as defined below, the freeboard must be equal to or greater than 

B/10. 

 

For vessels with half decks, the freeboard shall be measured in relation to the cockpit sole or its extension 

parallel to the hull longitudinal. It must be equal to or greater than B/20. 

 

If the loads on board are unfavourably distributed, causing substantial depth of draught at the stern, the aft 

freeboard must remain equal to or greater than B/20. 

 

The minister responsible for merchant shipping may accept any other method of determining the maximum 

permissible load of the vessel, provided that the method ensures an equivalent level of safety. 

 

If no hydrostatic data are available for the vessel, the following approximate formula may be used, giving the 

displacement, d, per cm depth of draught: 

 

BLd  7   (d in kg, L and B in metres) 

 

It is thus possible to ascertain the depth of draught resulting from placing on board weights to be embarked 

corresponding to the loaded displacement, and to verify that the freeboard rule is respected. 

 

If the above values for freeboard cannot be satisfied, restrictions will be imposed on the navigation category, 

the fishing gear or the catch weight to be taken into account, or a particular type of fishing will be prohibited. 

 

(2.) Normal sheer value 

 

The normal sheer of a vessel, in metres, is as follows: 

At the forward perpendicular: 0.02L 

In the centre of the vessel: 0 

At the aft perpendicular: 0.01L 

 

Any sheer defect must be corrected by judiciously distributed volumes of additional buoyancy. Supporting 

calculations must be supplied for the purpose of taking these volumes into account in determining the 

freeboard. 
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24.6.2  Buoyancy and weight limit (vessels without decks) 

(1.) Definition of the maximum permitted load 

The maximum permitted load on board a vessel without decks is determined by the following formula: 

CBLM  1.0   where C is the depth at the central perpendicular, measured from the deck line to the 

lower line of the rabbet. (M in tonnes, L, B and C in metres) 

 

This load is deemed to be evenly distributed forward and aft in order to ensure that the vessel is satisfactorily 

trimmed. 

 

(2.) Reserve buoyancy 

Vessels without decks shall be equipped with reserve buoyancy equal in dm
3
 to the aggregate weight in kg’s 

of the hull, the vessels equipment and the engine and a quarter of the weight of the maximum permitted load 

as defined above. 

 

Supporting calculations for this reserve buoyancy shall be supplied. For wooden vessels, the calculations 

may take account of half the inherent buoyancy of that material. 

 

This reserve buoyancy shall be judiciously distributed so as to ensure that, in the case of an inrush of water, 

the vessel will stay afloat in good trim and without listing. 

 

A plan for the distribution on board shall be supplied. 

 

On vessels with wooden or GRP hulls, the buoyancy volumes shall be filled with sealed cellular material. 

 

On vessels with metal hulls fitted with a double bottom, if the latter is divided longitudinally into at least 

three compartments of comparable volume, the installation of cellular material is not required. 

 

The elements of reserve buoyancy shall be firmly secured to the vessel in order to resist the thrust which they 

may develop; they shall be protected against impact or chaffing and must be resistant to hydrocarbons. 

24.6.3  Assessment of stability 

The stability of the vessel in the most unfavourable conditions must be deemed satisfactory. To this end, 

taking account of the particular design of the vessel or its mode of operation, the head of the safety centre 

may require a safety survey to be conducted, equivalent to that required for vessels over 12m in length. 

 

On entry into service, the initial GM shall be determined either direct, using the GM meter, or by the rolling 

period method; for this operation, the vessel must be in the situation corresponding to the following load 

state: 

- 10% of consumables (fuel, water, oil); 

- full fishing gear placed in its normal position; 

- empty fish hold; 

- presence of a weight simulating in size and position the maximum weight of catches and other 

extraneous weights which may be added by fishing gear, and/or stored on deck. 

 

The initial GM thus determined must be greater than or equal to 0.70m 

 

If the rolling period method is used, the minimum number of oscillations required is ten. The period obtained 

must be less than or equal to 1.016B* 

 

*knowing that the GM and the period T are linked by the equation:  285.0 TBGM   

 

In case of doubt, measurement of the rolling period is replaced by a stability test after determination of the 

vessel’s displacement. 
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If pot-lifting or other hoisting equipment is installed, a test shall be conducted to check that these 

installations do not endanger the stability of the vessel. 

To this end, during the loaded lifting test at the maximum projection, the traction exerted vertically must not 

cause immersion of the deck line at the longitudinal centre of a vessel with decks or half decks. Or a 

reduction in excess of 50% of the freeboard measured before the operation on a vessel without decks.  

24.6.4  Operation of towed gear and stability 

Only decked vessels are permitted to operate towed gear, subject to compliance with the freeboard and 

stability criteria. 

 

The gantry shall be so designed and constructed to minimise the effect on the vessel’s stability, weight and 

pitching by the stern, and to provide the most satisfactory possible conditions of safety for the use of fishing 

tackle. 

 

Taking account of the propulsive force determined by the propulsive power and type of propeller installed, 

and its effect on the vessel’s stability, the latter must remain satisfactory under all circumstances. 

 

That is the case if the propulsive force in traction on a single warp drawn at 45 to the horizontal does not 

cause listing so as to immerse the deck line in the centre of the vessel, in the loading condition described in 

section  24.6.3. 

 

This condition shall be deemed satisfied if the propulsive power of the vessel does not exceed the following 

value expressed in kW: 

 

 CFBhdK

D
P

22.032.047.041.0

16.0


    

  

- D is the displacement in tonnes (in the loading condition described in section  24.6.3); 

- K is the coefficient of thrust; 

- P is the propulsive power of the engine(s), in kW; 

- d is the distance, in metres, from the end of the warp to the centreline of the vessel; 

- h is the height, in metres, of the ends of the warps above the deck; 

- FB is the value, in metres, of the freeboard in the middle of the vessel; 

- C is the clearance in the middle of the vessel. 

 

The coefficient, K, takes the following values: 

 - K = 0.0136 (fixed blade propeller, no nozzle) 

 - K = 0.0163 (fixed blade propeller in a nozzle) 

 - K = 0.0177 (adjustable blade propeller, no nozzle) 

 - K = 0.0204 (adjustable blade propeller in a nozzle) 

24.6.5  Taking account of the effects of suspended loads 

For vessels operating towed gear, when dragnets or trawls are brought back inboard, the residual stability 

resulting from the effect of suspended loads must be equal to or greater than 0.50m. 

 

This residual stability, GM2, is equal, in metres, to: 

 

 GMGMGM  12   in which: 

 

GM1, in metres, is the initial GM measured for the load situation defined in section  24.6.3, considering the 

maximum load that may be suspended, resting on deck vertically from the point of suspension. 

 

GM, in metres, is the reduction in the GM corresponding to the effect of the suspension of this maximum 

load. And is given by the formula: 
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D

hP
GM


   in which: 

 

 - D is the displacement, in tonnes, corresponding to the load situation described in section  24.6.3 

including the suspended load; 

 - P is the weight, in tonnes, of the suspended load; 

 - h is the height, in metres, above the deck of the point of suspension of the load. 

24.7 New Zealand 

New Zealand fishing vessels are required to comply with the Maritime Rules Part 40D, Design, Construction 

and Equipment – Fishing Ships. 

24.7.1  Vessels of less than 12 metres in length 

.1 For any vessel of less than 12m in length the design and construction of hull and any deckhouse must 

provide strength and service life for the safe operation of the vessel, at its service draught and maximum 

service speed, to withstand the sea and weather conditions likely to be encountered in the intended operating 

limits. 

 

.2 A surveyor must not assign any non-decked vessel, or partially decked vessel, of less than 12m in length 

any limits other than enclosed water limits or, at the surveyor’s discretion, inshore limits. Such vessels must 

not operate towed gear for trawling or dragging. 

24.7.2  Stability 

The owner of any new vessel of less than 12m in length that is engaged in fishing operations using towed 

gear must ensure that it, either: 

 

a) complies with the full stability criteria requirements, described below, and prepare stability 

information in a prescribed form, which must be kept by the owner and made available on request to 

a surveyor; or 

b) is subject, on completion, to an inclining test conducted or witnessed by a survey. On completion of 

that inclining test, that surveyor must confirm that the metacentric height of the ship for the 

departure for the fishing grounds condition with full fuel, stores, ice and fishing gear is not less than 

0.75m. 

 

The stability criteria to be met under option a), following an inclining test are the IMO criteria, including the 

two extra points below. 

 

.1 the range of positive stability must not be less than 60.  

.2 confirm that the angle of heel at which progressive flooding of fish holds could occur through hatches that 

remain open during fishing operations and that cannot rapidly be closed, is at least 20, unless the stability 

criteria can be satisfied with the respective fish holds partially or completely flooded. 

24.7.3  Reserve Buoyancy 

Any new non-decked vessel or new partially decked vessel must be fitted with buoyancy compartments 

distributed so that the vessel will stay afloat and in good trim, without listing if flooded. This buoyancy must 

be demonstrated by: 

 

a) calculation, using the following formula: 

 

Buoyancy (litres) = Hull (kg) + Equipment (kg) + Motor (kg) + 250M 

 

Where BLM  1.0  

 

For a wooden vessel, the calculations may take into account half the volume of buoyancy of wood 
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b) completing the following practical test: 

 

The vessel must be loaded with a simulation of the equipment and motor weights plus 250M (as above) kg 

and then be flooded to the point of submergence. The vessel must then bear a weight of 15kg on the gunwale 

amidships on one side of the vessel, without capsizing. 

24.7.4  Freeboard 

The surveyor must be satisfied that the bow height of a vessel, of less than 12m in length that is engaged in 

fishing operations using towed gear, is sufficient to prevent the excessive shipping of water. In determining 

the sufficiency of bow height the surveyor must take into account: 

 

a) the seasonal weather conditions; 

b) the sea states in which the ship will operate; 

c) the type of vessel; and 

d) its mode of operation. 

 

For any vessel, of less than 12m in length that is engaged in fishing operations using towed gear, a maximum 

permissible operating draught, and if appropriate a maximum permissible trim, must be approved by the 

surveyor and must be: 

 

a) clearly noted in the stability information; and 

b) posted in the wheelhouse, in a prominent position, clearly visible to the master and crew of the 

vessel.  

 

For any non-decked or partially decked vessel the freeboard when loaded with 250M kg (as defined in 

 24.7.3) must not be less than 0.5m for a vessel permitted to operate in the inshore limit and 0.35m for a 

vessel permitted to operate in enclosed waters. 

24.7.5  Vessels of less than 6 metres in length 

The owners of vessels less than 6m in length that do not proceed beyond enclosed water limits, or more than 

2 miles from the shore, must not allow those vessels to operate unless they have assured compliance with the 

requirements. The stability and buoyancy aspects of these requirements are given below. 

 

On completion, a rigid hulled boat must be tested in the presence of an authorised person in the fully loaded 

condition to ascertain the angle of heel and the position of the waterline that results when a weight of 

equivalent to 25 x LOA x B (kg) is distributed along one side of the boat. The angle of heel is not to exceed 

15, and in the case of a boat with a watertight weather deck, when so heeled, the freeboard to the deck or 

uppermost surface of the topsides in way of any cockpit, must not be less than 75mm at any point. 

 

If pot lifting gear is used, the authorised person must be satisfied that the stability of the boat when hauling 

pots aboard is within safe limits. 

 

A requirement for reserve buoyancy is also needed. This requirement is the same as that detailed in section 

 24.7.3.  

24.8 Nordic Boat Standard 

The Nordic Boat Standard was set up in 1990 to regulate Commercial Boats less than 15 metres in Length, in 

Denmark, Finland, Iceland, Norway and Sweden. 

24.8.1  Loading Capacity 

(4.1) The maximum load (P) of a boat includes the weight the boat can carry, in addition to its lightship, 

having regard to its minimum freeboard, strength and stability according to the standard. The maximum load 

includes the following weights: 

- the weight of the maximum number of persons, permitted at 75kg each; 

 - the weight of personal belongings which, as an average, can be taken as 30kg per person; 
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 - the weight of the maximum content of the tanks; 

 - the weight of tools, provision, portable safety equipment and any other portable equipment and 

fittings; and 

- the payload. 

 

(4.2) For closed boats the maximum load shall be established hydrostatically taking into account the trim 

with cargo in the holds and deckload which is considered evenly distributed over those areas/decks where it 

is possible to place cargo. 

 

(4.3) For open boats the maximum load shall be established in connection with control and, when carried 

out, calculations of stability, trim and freeboard. The trim, with cargo evenly distributed over the areas in the 

boat where cargo can be placed, shall be taken into account. 

24.8.2  Freeboard and Stability 

(1.) Freeboard for closed boats 

(1.1) The freeboard amidships is decided having regard to stability, trim and hull strength, etc, but shall not 

in any case and condition be less than 200mm. 

 

(1.2) The forecastle deck or the freeboard deck forward shall in any load condition have a height above the 

waterline of at least: 17L + 700mm. The height of the forecastle or freeboard deck forward may be reduced 

to the minimum freeboard gradually over a length of 0.3L from the stem. 

 

(2.) Freeboard for open boats. 

(2.1) The freeboard is decided having regard to stability, trim and hull strength, etc, but shall at amidships be 

not less than the greater of: 

  

a) 
BL

F





1000

2.3
 m 

 

b) 5.0F  m 

 

(2.2) Forward the freeboard shall not be less than 1.2F. Aft the freeboard shall not be less than 0.8F. 

 

(3.) Increase of Freeboard for fishing boats.  

(3.1) The load waterline must not at any place be above the lower edge of any drainage flap and the 

freeboard, amidships shall never be less than 350mm in case of boats with drainage flaps for direct drainage 

from covered service spaces. 

 

(3.2) The freeboard amidships shall never be less than 500mm in case of boats with freeing ports for direct 

drainage from covered service spaces.  

 

(4.) Stability for closed boats 

(4.1) Inclination tests shall be carried out with each individual boat.  

 

(4.7) For boats with lifting gear, such gear shall not, in the most unfavourable condition, give a heeling of 

more than 10 in the lightship condition. 

 

(5.) Additional requirements for the stability of closed fishing boats. 

(5.1) The GM of the loaded condition shall be at least 0.35m. 

 

(5.2) The righting arm between 40 and 65 shall be at least 0.1 and the GZ-curve shall be positive up to an 

angle of 70, when all closing arrangements are closed. 
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(5.3) For boats with lifting gear or corresponding mechanical fishing gear, the area below the GZ-curve shall 

in addition be at least 0.03 m-rads between 30 and 40. 

 

(6.) Stability for open boats 

(6.1) Normally an inclination test shall be carried out to establish the metacentric height (GM) for the boat in 

the lightship condition. The metacentric height shall normally be less than 0.35m. 

 

(6.2) The weight displacement of the boat shall be established through weighing or by a hydrostatic 

calculation. 

 

(6.3) A metacentric height less than 0.35m may be accepted only if a calculation shows that the GZ curve for 

the boat in the lightship condition satisfies the requirements for closed boats up to a heeling angle of 30.  

 

As an alternative to these calculations a simple heel test is carried out at 15, 25 and 30. A submerged 

weight, Q, is attached to the side of the vessel. An attachment is also made on the opposite side and a 

measured upwards force, K, is applied to heel the boat to the required angle. These two forces produce a 

heeling couple of lever, a, at 30. Lever a is the horizontal distance between the vertical lines of action of the 

forces generated by K and Q. The weight, Q, is determined by: 

 

a

ntdisplaceme
Q

2.0
   when Q is submerged. 

 

The requirement for K is that, with Q submerged, K is greater than 0 for angles of heel up to 30. 

 

(6.4) Where the height of the sole (flooring) and other areas for cargo is such that the cargo will be mainly 

located above the waterline in the fully loaded condition, a stability test shall be carried out. A load, 

(weights) which is half the loading capacity of the boat, is placed on one side of the centreline at 0.25B at the 

cargo area. This must not result in:   

 - a heeling angle greater than 15; 

 - a freeboard of less than 200mm at the point of downflooding. 

24.9 Russia 

The Russian Federation regulations for small-scale decked and undecked fishing vessels apply to vessels 

between 4.5 and 10m in length. 

24.9.1  Stability of decked vessels 

Maximum static stability shall take place at the heeling angle as far as possible exceeding 30 but not less 

than 25. 

 

Vessels with ratio B/D>2 are allowed to navigate having the angle of vanishing stability less than that 60 by 

a value V determined by the formula: 

 

   5.0240  DBV   

 

where B/D>2.5 the ratio B/D = 2.5 should be adopted. 

 

For vessels failing to comply with the requirements of vanishing stability because of the curve cut short at 

the angle of downflooding, navigation may be permitted. It is necessary, however, that the conditional angle 

of vanishing stability determined on the assumption of watertight closures of the openings through which 

flooding occurs shall not be less than 60. The cut of static stability curve at the angle of downflooding with 

heeling angle being less than 40 is not allowed. 
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The corrected initial metacentric height for all loading conditions shall not be less than 0.5m with two 

exceptions: 

1 for the lightship condition, where GM shall not be less than 0.05m; and  

2 for the fishing vessels in the loaded condition, on fishing grounds without catch in holds, with open 

hatches, with 25% stores and full stores of ice and salt. For this condition, GM shall not be less than 0.35m. 

 

Fishing vessels hauling nets and catch by means of deck machinery and cargo derricks, with booms at their 

maximum outreach, shall not heel to an angle greater than 10, or the angle by which the deck immerses: 

whichever is less. 

 

The Russian regulations have additional requirements for instructions concerning turning circles and speed 

whilst navigating in following seas, to be included in the stability booklet. 

24.9.2  Freeboard of decked vessels 

Freeboard of the vessel shall be assigned not less than given in the following table: 

 

Length of vessel, L m 10 and less 15 20 24 

Freeboard, mm 306 340 375 400 

 

The freeboard of vessels of intermediate lengths shall be calculated by linear interpolation. 

 

Minimum bow height shall not be less than: 

 

 500156 LL   mm 

 

Minimum aft freeboard shall be equal to, not less than, half the bow height freeboard, given above. 

 

The Russian regulations also apply various corrections for depth, superstructures, coaming heights, angle of 

deck edge immersion and sheer. 

24.9.3  Stability and freeboard of undecked vessels 

Minimal freeboard depth amidships and vessel stability shall be considered sufficient for safe navigation on 

rough water if, in case of loaded vessel heeling in calm water by cross shifting of design load, remains not 

less than the values seen in the table below. Where the design load is given calculated by the formula: 

 

B
nP

3.0
075.015.0     tonnes Where n is the number of crew. 

 

And distance design load is to be shifted across the vessel is equal to a quarter of the vessel’s breadth. 

 

Permissible wave height, m 0.25 0.5 0.75 1.0 

Residual freeboard height, m 0.17 0.22 0.3 0.37 

Beam, m 1.2 – 3.0 1.2 – 3.0 1.2 – 3.0 1.2 – 3.0 

Roll period of vessel, s 1.4 – 1.8 1.4 – 1.8 1.4 – 3.0 1.4 – 3.0 

Min bow height, m 0.28 0.45 0.7 1.0 

Permissible distance of vessel from shore, km 0.5 2.0 6.0 10.0 

Min permissible speed of vessel, km/h 5.0 5.0 8.0 12.0 

 

On vessels intended for hauling of catch and fishing gear by crew effort/machinery, maximum freeboard 

depth and stability are considered to be sufficient if, the spontaneous shifting of the mass of catch and fishing 

gear and design load, across the vessel, towards the working side, and also the heeling moment from 

operation of machinery, provokes, in calm water, such a heel that the value of residual freeboard will be 

equal to or greater than that given in the above table.  
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24.10 South Africa 

There are no specific stability criteria for fishing vessels in South Africa under 25GT. All vessels over 25GT 

are required to comply with the IMO criteria. 

24.10.1 Design and construction of vessels 

(1.) Every vessel must be constructed of suitable materials of good quality, with due regard to sound design 

practice and methods of construction; the design must provide sufficient reserve of positive stability so that 

the vessel cannot capsize easily if swamped, even when carrying a load. 

 

(2.) On decked vessels no point of possible ingress of water, except scuppers, may be less than 200 mm 

above the surface of the water, measured when the vessel is afloat in an undamaged condition in calm water. 

 

(3.) The design and construction of a vessel must, in addition, comply with the requirements outlined below. 

 

24.10.2 Built-in buoyancy 

Vessels under 25GT, between 9 and 12m in length, must be provided with built-in buoyancy unless: 

a) it is provided with one or more liferafts; or 

b) the vessel is over 7m in length and of such heavy construction that the fitting of built-in buoyancy is 

impracticable. 

 

Watertight compartments and watertight empty cases are not substitute for built-in buoyancy: Provided that a 

decked vessel may, instead of built-in buoyancy, be provided with at least two watertight bulkheads so 

positioned and of sufficient strength that, in the event of the largest compartment formed by the bulkheads 

being flooded, the vessel will remain afloat, in its worst envisaged load condition, with positive transverse 

stability. 

 

Built-in buoyancy must consist of a material, such as foam, that is not affected by oil or oil products. Built-in 

buoyancy must be capable of floating the vessel, when capsized, in such a manner as to provide a platform to 

which the full complement of the vessel can be secured. 
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25 APPENDIX 2 NORWEGIAN STABILITY NOTICE 

STABILITY NOTICE 
 
 
 
 

PLACEMENT OF 
GEAR AND CATCH 

STABILITY 

Acceptable On the Limit 
Danger of 
Capsize 

 

 

 Catch in cargo hold 

   

 

 

 Part load in hold 
 

 Gear on deck 

   

 

 

 Some catch on deck 
 

 Gear on deck 
 

 Empty cargo hold 
 
 
 

   

 

 

 Considerable catch 
on deck 

 

 Gear on deck 
 

 Empty cargo hold 
 
 
 

   

Simple efforts for maintaining stability: 
 

 #    Close doors of hatches 

 #    Ensure scuppers are open to allow water to drain 

 #    Secure catch and gear against shifting 

 #    Move gear and catch from deck into cargo hold 

 #    Freeboard amidships should be at least 20cm 

 #    Avoid excessive aft trim 

 #    Minimum Freeboard at stern should be 20 cm 

 #    Avoid following seas 

 #    Large heeling moments when hauling gear are to be avoided. 

       Change of trim and heel when trying to free snagged gear can impair stability of vessel. 

 #   Do not go to areas with danger of icing. 

       Remove snow and ice from vessel. 
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26 APPENDIX 3 UK STANDARDS FOR RIBS 

26.1 The Code of Practice for the Safety of Small Commercial Motor Vessels 

This code does not stipulate any particular stability criteria for RIB’s, apart from that concerned with 

swamping, detailed below. It also gives some relevant restrictions as to the area of operation. 

26.1.1 General 

A RIB may only be considered for operations in Area Category* 2 or 3, if additionally fitted with a 

permanent substantial enclosure for the protection of the persons onboard. For category 3 operation only, 

alternative provision for enclosures may be considered, with operational/seasonal limitations. 

 

A RIB, of less than 8 metres in length, which is intended to operate as an independent vessel in Area 

Category 4, 5 or 6 should be of a design and construction which would meet the requirements of ISO 6185 

Part 2 or 3. 

  

*Area Category 6 – to sea, within 3 miles from a nominated departure point(s) named in the certificate and 

never more than 3 miles from land, in favourable weather and daylight; 

Area Category 5 – up to 20 miles from a nominated departure point(s) named in the certificate in favourable 

weather and daylight; 

Area Category 4 – up to 20 miles from a safe haven, in favourable weather and in daylight; 

Area Category 3 – up to 20 miles from a safe haven; 

Area Category 2 – up to 60 miles from a safe haven. 

 

A boat which meets the structural/construction requirements, may be accepted if provided with adequate 

reserves of buoyancy and stability for the vessel to survive the consequences of swamping, when loaded with 

all the vessels’ equipment, fuel, cargo, activity related equipment (e.g. diving equipment) and number of 

persons for which it is certified. 

26.2 The Code of Practice for the Safety of Small Workboats & Pilot Boats 

This Code requires RIB’s to comply with stability requirements, as detailed below. 

26.2.1 Stability tests 

The tests should be carried out with the engine and fuel tank fitted or replaced with an equivalent mass. Each 

person may be substituted by a mass of 75kg for the purpose of the tests: 

 

.1 The number of persons and the amount of cargo and stores for which a RIB is to be certified should be 

moved to one side half the number of persons to be carried should be seated on the buoyancy tube. 

 

This procedure should be repeated with the persons and the cargo on the other side and similar tests should 

be carried out with persons and cargo successively at each end of the boat. 

 

In each case the freeboard to the top of the buoyancy tube should be recorded. Under these conditions the 

freeboard should be positive around the entire periphery of the boat. 

 

.2 Two persons should recover a third person from the water into the boat. 

 

The third person should feign to be unconscious and be back towards the boat so as not to assist the rescuers. 

Each person involved should wear an approved lifejacket. 

 

The stability of the boat should remain positive throughout the recovery. 

26.2.2 Damage tests 

The test should be carried out with a RIB loaded with the number of persons and cargo for which it is to be 

certificated. The engine, fuel tank and full fuel should be fitted, or replaced by an equivalent mass, and all 

equipment appropriate to the use of the boat. 
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The tests will be successful if, for each condition of simulated damage, the persons for which the boat is to 

be certified are supported within the boat. The conditions are: 

.1 with forward buoyancy compartment deflated; 

.2 with the entire buoyancy on one side of the boat deflated; and 

.3 with the entire buoyancy on one side of the bow compartment deflated (where division of the inflated tube 

is appropriate to this test). 

26.2.3 Buoyancy test 

.1 it should be demonstrated that a RIB, when fully swamped, is capable of supporting its fully laden 

displacement. 

.2 in the swamped condition the boat should not be seriously deformed. 

.3 the drainage system should be demonstrated at the conclusion of this test. 
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27 APPENDIX 4 INTERNATIONAL STANDARD FOR RECREATIONAL CRAFT 

ISO 12217 Part 1 

 

Table 27.1 Summary of design category definitions (Ref. 23). 

Design category A B C D 

Wave height up to 
Approx. 7m 

significant 
4 m significant 2 m significant 0.5m maximum 

Typical Beaufort wind force Up to 10 Up to 8 Up to 6 Up to 4 

Gust wind speed (m/s) 28 21 17 13 

 

Table 27.2 Tests to be applied (non-sailing boats  6m) (Ref. 23). 

Option 1 2 3 4 5 6 

Categories possible A and B C and D B C and D C and D C and D 

Decking or covering Fully 

decked 
a 

Fully 

decked 
a Any amount Any amount 

Partially decked 
b Any amount 

Downflooding openings 6.1.1 6.1.1 6.1.1 6.1.1 6.1.1 6.1.1 

Downflooding-height test 6.1.2 6.1.2 6.1.2 6.1.2 
c 

6.1.2 6.1.2 

Downflooding angle 6.1.3 6.1.3 6.1.3 6.1.3 
c 

  

Offset-load test 6.2 6.2 6.2 6.2 6.2 6.2 

Resistance to waves + 

wind 
6.3  6.3    

Heel due to wind action  6.4 
d 

 6.4 
d
 6.4 

d
 6.4 

d
 

Flotation requirements   6.5 6.5   

Flotation material   Annex F Annex F   
 

a  
  This term is defined in 3.1.6 

b 
   This term is defined in 3.1.7 

c 
   This test is not required for boats assessed using option 4 if, during the swamped load test in normative 

annex E, the boat has been shown to support an equivalent dry mass of 133% of the maximum total load. 
d 
   The application of 6.4 is only required for boats where A LV   LHBH 

 

Table 27.3 Tests to be applied (non-sailing boats  6 m) (Ref. 23). 

Option 1 2 3 4 5 6 

Applicable to length of hull Up to 6.0 m From 4.8 m up to 6.0 m 

Design categories possible C and D C and D D C and D D only C and D 

Applicable to engine powers 

of 

Any 

amount 

Any 

amount 
 3kW 

Any 

amount 

Any 

amount 
Any amount 

Applicable to the following 

types of engine installation 
Any Any Any Any Any 

Inboard 

engines only 

Decking or covering Any 

amount 

Fully 

decked 
b
 

Any 

amount 

Partially 

decked 
c 

Any 

amount 
Any amount 

Downflooding-height test 6.2 
d
 6.2 6.2 6.2 6.2 6.2 

Offset-load test 6.3 6.3  6.3 6.3 6.3 

Flotation standard level  See 6.6   Basic 

Flotation test 6.4  See 6.6   6.5 

Flotation elements Annex C  Annex C   Annex C 

Capsize recovery test    6.6    
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a 
   Boats using options 1, 3 and 6 are considered to be susceptible to swamping when used in their design 

category. 
b 
   This term is defined in 3.1.5. 

c 
   This term is defined in 3.1.6. 

d 
   This test is not required to be applied if, when swamped during the test described in 6.4, the boat supports 

an equivalent dry mass of 133 % of the maximum total load, or if the boat does not take on water when 

heeled to 90 from the upright in light craft condition. 

 

27.1 Downflooding height 

The downflooding height test ensures that boats have sufficient freeboard margins, in the loaded condition. 

Unsurprisingly, the required downflooding height increases with respect to design category. The range of 

required downflooding height for design category D (option 4) is from 0.25 to 0.4 metres. Whereas the 

requirement for design category A (option 1) boats, ranges from 0.5 to 1.41 metres. Various caveats exist for 

increases in bow heights and allowances for the mounting of outboard engines.  

27.2 Downflooding angle 

The downflooding angle requirement is to ensure that there is a sufficient margin of heel angle before 

significant quantities of water can enter the boat. Values of minimum downflooding angle for each design 

category are given in  the following table. 

 

Downflooding angle requirements 

Design category 
Minimum downflooding angle (degrees) 

Whichever is greater 

A O  + 25 30 

B O  + 15 25 

C O  + 5 20 

D O   

 

27.3 Offset-load 

The offset-load test is performed in the loaded condition with the maximum recommended number of people 

on board, crowded to one side. The maximum allowable heel angle, following this test is given as a function 

of length by: 600/)24(10 3LO   

This results in a maximum heel angle of 19.7 for a 6 metre boat and 10 for a 24 metre boat.  

27.4 Resistance to waves and wind 

Resistance to waves and wind requirements are only applicable to design categories A and B. 

 

A limit on the allowable plan area of open recesses is given.  

27.5   Rolling in beam waves and wind 

The righting moment curve must be established up to the downflooding angle or 50: whichever is the least. 

A formula for the wind heeling moment is given. This heeling moment must be plotted on the same graph as 

the righting moment curve. The area under the righting moment curve, bounded by the angle of 

downflooding and the wind heeling moment, must be greater than the area above the righting moment curve, 

bounded by the wind heeling moment and the range of roll angle, caused by wind and beam waves. 

27.6   Resistance to waves 

In addition to the above requirements, the curve of righting levers, at angles of heel up to the downflooding 

angle, angle of vanishing stability or 50, whichever is the least, shall comply with the following: 
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a) Where the maximum righting moment occurs at a heel angle of 30 or more, the righting moment at 

30 heel shall not be less than 25 kNm for design category A, and 7 kNm for design category B. In 

addition, the righting lever at 30 shall be not less than 0.2m. 

b) Where the maximum righting moment occurs at a heel angle of less than 30, the maximum righting 

moment shall not be less than (750/ maxGZ ) kNm for design category A, and (210/ maxGZ ) kNm for 

design category B. In addition, the maximum righting lever shall not be less than (6/ maxGZ ) m, 

where maxGZ  is the heel angle, in degrees, at which the maximum righting lever occurs, considering 

only that part of the curve for heel angles less than the downflooding angle. 

27.7 Heel due to wind action 

This requirement is applicable to design categories C and D only. Only boats with a windage area of more 

than the product of length and beam are required to be assessed. 

 

The wind heeling moment is to be calculated using the same formula as that mentioned in  27.5, above, but 

using the max wind speeds relevant to categories C and D. The heel angle due to the wind heeling moment 

must be determined either from the righting moment curve or from a given formula.  

27.8 Flotation requirements 

The stability test requires the boat to be forced to heel over and swamp with test weights at various positions 

along its length. Swamping is achieved by applying a downwards force at amidships until the deepest point 

of the gunwale or coaming is between 0.1 and 0.3 metres below the water surface. The boat is held in this 

position until the water level inside and outside have equalised or for 5 minutes, whichever is less. To pass 

the stability test, after a further 5 minutes, the boat must not heel more than 45, with the test weights in all 

positions.  

 

The buoyancy test requires the boat to be swamped in the same way as in the stability test. To pass the boat 

must, after a further 5 minutes in the swamped condition, float approximately level with more than 2/3 of the 

length of the top of the gunwale or coaming above the water. 
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28 APPENDIX 5 CRITERIA PROPOSED BY THE SEAFISH CAPSIZE STUDY 

Stability and Freeboard 

1 EXISTING VESSELS 

1.1 Roll Period Test 

1.1.1 Every vessel, excepting those vessels identified in paragraph 1.1.11 below, is to be roll period tested at 

each inspection, with the freeboard and resulting stability factor recorded for comparison with 

previous and future roll period tests. 

1.1.2 The freeboard is to be taken and roll period test is to be carried out with the vessel loaded in “normal 

departure port condition” i.e. loaded with the necessary vessel equipment, fishing equipment, materials 

and supplies, including ice, fuel, stores, water, and personnel.  (Personnel may be substituted by 

representative weights). 

1.1.3 The roll period test is to be carried out in calm water conditions with little or no wind, and with 

mooring ropes slack. 

1.1.4 The freeboard is to be taken amidships at each side and meaned port and starboard, and is to be 

measured vertically to the top of the solid gunwhale/bulwark on open boats, and to top of the deck at 

side on decked boats. 

1.1.5 The roll period test is to be carried out with all weights and equipment stowed in their normal position.  

The roll is to be induced by lever or rope from the quayside and the timing shall be taken as the time 

for the vessel to roll from port to starboard and back to port (or vice versa) preferably over a minimum 

of three oscillations. 

1.1.6 This roll test should be repeated twice, with the total numbers of oscillations recorded against the total 

time in order to obtain an accurate mean time. 

e.g. 

Test No. No. Oscillations Time (secs) 

1 3 6 

2 3 6.3 

3 3 6.1 

 

   
nsOscillatioTotal

timeTotal
= 

9

4.18
 

    
   Mean roll time = 2.04 secs 

1.1.7 The vessels “Stability Factor” is to be calculated as follows:- 

Stability Factor =  
2)(

)(

periodrollMean

mamidshipsFreeboard
 

and this resultant factor is to be recorded for comparison with previous or future roll period tests. 

1.1.8 The minimum value of stability factor for both open and decked vessels are shown below:- 

    Open Vessel  - Greater than 0.100 

    Decked Vessel  - Greater than 0.0225 
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1.1.9 Where the vessels stability factor falls below these values, the vessel is to be improved, or at the 

option of the owner, the criteria defined in The Fishing Vessels (Safety Provisions) Rules 1975 may be 

applied.  Alternatively, the vessel may be treated as a new vessel and be subject to the requirements of 

paragraph 2.1 to 2.10 of this section. 

1.1.10 Where an existing vessel is subject to the requirements of paragraph 2 (for new vessels), the resultant 

Factor of Safety (FoS) is to be greater than a value of 0.4.  Vessels on or below this value are to be 

improved to achieve a FoS greater than 0.4 or at the option of the owner, be subjected to the 

requirements of The Fishing Vessels (Safety Provisions) Rules 1975. 

1.1.11 The following types of vessel are excluded from the requirements of paragraphs 1.1.1 – 1.1.10 and are 

to be subjected to the requirements of paragraph 2 for new vessels, or alternatively at the option of the 

owners, to the requirements for stability defined in The Fishing Vessels (Safety Provisions) Rules 

1975. 

 

These vessels are:- 

a) Vessels engaged in twin boom fishing (by beam trawl, dredges, shrimp/otter 

trawl). 

b) Vessels engaged in single mollusc dredging (for scallops, cockles, etc.) 

2 NEW VESSELS 

2.1 Every new vessel of which the keel is laid or fabrication/moulding commenced after the date of 

implementation of this Code, is to comply with the requirements of this section. 

2.2 The vessel, in the normal depart port condition of loading, is to be subjected to a heeling test in order 

to record the vessel’s inherent restoring moment characteristic.  

2.2.1 The heeling test procedure may be similar to an inclining test, or may be undertaken by an alternative 

method with the prior approval of the Certifying Authority. 

2.2.2 Upon completion of the heeling test, the following calculations are to be carried out:- 

 
a) Calculation of standard waterplane area 

b) Calculation of standard overboard load 

c) Corrections to immersion for weights off/weights on 

d) Calculation of overboard load lever 

e) Calculation of heeling moments 

f) Calculation of effective freeboard 

g) Calculation of factor of safety 
 
the format and requirements for which is shown in the following paragraphs. 

2.3 Calculation of standard waterplane area 

 
The standard waterplane area is the area of the waterplane at the depart port condition, and is to be calculated 

by Simpson’s Rule as follows:- 

 
Length on water line =         m 

   

 W.L. Breadth M S.M. Product 

Forward 0 1 0 

Mid  4  

Aft  1  

  Sum  

 

 Common interval (0.5 length on waterline)                 =                m 
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 Waterplane Area  (
3
1  x comm.int. x sum of products) =     _____ m 2  

 

N.B. “For multi-hull vessels, the sum of the individual hull breadths should be used for the W.L. 

breadth column.” 

2.4 Calculation of standard overboard load 

2.4.1 For all vessels the minimum standard overboard load in Newtons, is to be obtained by the following 

formula. 

28.5 x LOA (m) x waterplane area (m 2 ) 

2.4.2 For those vessels using towed gear (such as trawl, dredge etc), the standard towing overboard load in 

Newtons is to be taken as 85 Newtons per kilowatt of the registered propulsion power 

i.e. 85 x (power)kw 

and where this is greater than the value given in 2.4.1 this value shall be used as the standard 

overboard load. 

2.5 Correction to immersion for weights off, - weights on 

2.5.1 Where a vessel is heel tested by the use of weights, and these weights exceed the total weight of those 

items of deadweight to go on the vessel in addition to the departure port condition, this correction is 

not required, but maybe carried out if desired. 

2.5.2 The rise in metres due to weights off is given by the following formula:- 

Rise = 
1000

1

xWPAxSG

W
 m 

 

Where W1 = Heeling weights to come off 

SG = Specific gravity of water in Tonnes/m
3
 at time of heel test 

WPA  = Standard waterplane area from paragraph 2.3 

2.5.3 The sinkage in metres due to weights to go on (in addition to normal depart port condition) is given by 

the following formula 

Sinkage = 
1025

2

xWPA

W
 m 

    

Where W2     = The sum of weights to go on (i.e. additional fishing gear, fish in fishroom, fish on deck). 

WPA = Standard waterplane area from paragraph 2.3 

2.5.4 After the foregoing calculations have been carried out, the correction to immersion in metres is equal 

to the sinkage due to weights on (paragraph 2.5.3) less the rise due weights to come off (paragraphs 

2.5.2). 

2.6 Calculation of overboard load lever 

2.6.1 The overboard load lever is that lever applied by the load to the point of the connection to the vessel at 

a) The towing eye, gantry, lifting block, hauler, etc. and 

b) At the bulwark/gunwhale rail. 

2.6.2 In the case of vessels which tow or lift from positions such as those in paragraph 2.6.1(a) the lever is 

to be obtained by the following formula:- 

 

          )( 22 offsetheightCorrectedLeverA   

where “corrected height” is taken as the height in metres of the towing/lifting point above the 

waterline, measured at the time of heel test less the sinkage correction (paragraph 2.5.4), and the 

“offset” is the distance in metres of the towing/lifting point from the vessel’s centreline. 
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2.6.3 All vessels are to have a minimum overboard load lever calculated for the bulwark/gunwhale rail 

position which is obtained by the following formula:- 

 

              22 breadthhalffreeboardCorrectedLeverB   

 

where “corrected freeboard” is the mean port and starboard midship height to the top of the 

gunwhale/bulwark rail measured at the time of heel test, less the sinkage correction (paragraph 2.5.4), 

and “half breadth” is to be taken as the half breadth in the metres of the gunwhale/bulwark rail at 

amidships. 

2.6.4 The overboard load lever is to be the greater at the levers calculated in 2.6.2 and 2.6.3. 

2.7 Calculation of heeling moments 

2.7.1 The three components inducing heel which are:- 

a) Standard overboard load moment 

b) Fish on deck moment (if applicable) 

c) Additional fishing gear moment (if additional gear is carried) 

 are to be calculated as follows and totalled to give a total heeling moment. 

2.7.2 The “Standard overboard load moment” in Newton metres is calculated as follows:- 

 

Standard overboard load x lever 

 

Where “standard overboard load” is in Newtons from paragraph 2.4.1 or 2.4.2 and “lever” is the 

distance in metres from the centre line of the corrected waterline to the point of suspension of the 

load (paragraph 2.6.4). 

 

Note:  Where a vessel has a variety of towing and lifting positions, that combination of loads 

(paragraphs 2.4.1 and 2.4.2) and levers (paragraphs 2.6.2 and 2.6.3) which produce the largest 

moment is to be used. 

2.7.3 The “Fish on deck moment” in Newton metres is calculated as follows:- 

 

Weight x lever x 9.81 

 

where “weight” is the weight in Kg of fish on deck 

and “lever” is found by the following calculation:- 

(height of fish on deck x Sin 25
o
) + (offset for fish on deck x Cos 25

o
) 

 

Height of fish on deck is the height of the centre of the fish above the heel test waterline in metres less 

the correction for sinkage per paragraph 2.5.4. 

 

Offset for fish on deck is equal to 0.1 of the gunwhale/bulwark rail beam in metres at amidships. 

2.7.4 Additional fishing gear moment (where applicable) 

The additional fishing gear moment in Newton-metres is calculated as follows:- 

 

   Weight x lever x 9.81 

 

where “Weight” is the weight in Kg of the gear 

and “lever” is found by the following calculation:- 

(height of additional gear x Sin 25
o
) + (offset for gear x Cos 25

o
) 

Height of additional gear is the height to the centre of the gear above the heel test waterline in metres 

less the correction for sinkage per paragraph 2.5.4.  Offset for the gear is equal 0.1 of the 

gunwhale/bulwark rail beam at amidships in metres. 
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2.7.5 The total heeling moment in Newton metres is the sum of standard overboard load moment (paragraph 

2.7.2), plus fish on deck moment (paragraph 2.7.3), plus additional fishing gear moment (paragraph 

2.7.4). 

2.8 Calculation of effective freeboard (open boats) 

2.8.1 To enable the final calculation to establish the Factor of Safety (FoS) to be made, the effective 

freeboard for the vessel is to be established. 

2.8.2 The freeboards in metres are to be taken forward, amidships, and aft, measured vertically to the top of 

the gunwhale/bulwark, taken port and starboard and meaned. 

 

The vessels’ actual sheer can then be ascertained by:- 

(forward freeboard + aft freeboard) – (midship freeboard x 2) 

2.8.3 The vessels’ actual sheer is to be compared to standard sheer and the deficit  

(standard less actual) is to be recorded. 

(standard sheer = (0.16 x LOA) - 0.16) 

and where the deficit is positive, the sheer correction is to be the deficit x 0.25, otherwise the 

correction is zero. 

2.8.4 The effective freeboard is to be calculated by the following:- 

midships freeboard less sinkage (from paragraph 2.5) less sheer correction from 2.8.3) less open boat 

margin. 

(open boat margin = 0.19 + (0.005 x LOA) 

2.9 Calculation of effective freeboard (decked vessels) 

2.9.1 The freeboards are to be taken as indicated in paragraph 2.8.2 excepting that the heights are to be to 

the upper edge of the deck.  Actual sheer can then be ascertained, similar to the procedure to open 

boats. 

 

Note: Forecastles, poops, and similar structures which are effectively weather tight and have a length 

greater than 0.07 x LOA may be included for measurement of freeboard. 

2.9.2 The vessels’ actual sheer is to be compared to standard sheer and the excess (actual less standard) is to 

be recorded. 

(standard sheer = (0.18 x LOA) – 0.86) 

and where the excess is positive, the correction is to be the excess x 0.19, otherwise the correction is 

zero. 

2.9.3 The effective freeboard may then be calculated by the following:- 

midships freeboard less sinkage (from paragraph 2.5.4) plus sheer correction (paragraph 2.9.2). 

2.10 Calculation of Factor of Safety (FoS) 

2.10.1 The factor of safety is derived from the following:- 

 

                                                    Restoring Moment 

                                                     Heeling Moment 

2.10.2 The “restoring moment” in Newton metres is the product of:- 

 

                                                 GMg x Limit Angle 

                                                             57.296 

 

where “GMg” is the restoring factor from heel test results, and “limit angle” is:- 
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breadthLmidshipWx

freeboard effective
Arctan

..5.0
 

 

Where the heel moment test is conducted in a manner similar to an inclining experiment (i.e. by 

shifting known weights over a known distance across the vessel), and is given by the formula:- 

 

GMg  =  



)(

).(..

d

hwlg
 

 

where g               is acceleration due to gravity (9.80665 m/s
2   

          w              is the weight in Kg moved at each shift 

          l                is the single pendulum length (mm) 

          )(d        is the sum over all shifts of the pendulum deflections recorded (mm) 

2.10.3 The minimum factor of safety for new vessels is 1.0. 

 

The minimum factor of safety for existing vessels not utilising the fishing methods shown in 

paragraph 1.1.11 a) and b) is 0.4. 

 

The minimum factor of safety for vessels utilising the fishing methods shown in paragraph 1.1.11 a) 

and b) is 1.0. 
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29 APPENDIX 6 EXAMPLE STABILITY NOTICES 

29.1 Example 1. 7 metre potter 

 

STABILITY NOTICE 
 
Vessel Name, number, port, length, Owner’s 
name, etc. 
 
 

 

LOADING & HAULER 
USE 

STABILITY 
 

Acceptable On the Limit Danger of 
Capsize 

 

 

 Good margin of residual 
freeboard 

 
 
 
 

   

 

 

 Loading or hauling 
reduces freeboard to 20cm 

 
 
 

   

 

 

 Excessive load on hauler 
causes deck edge 
immersion 

 
 
 

   

 

Simple efforts for maintaining stability: 
 

 #    Max No. of pots to be carried: 20 

 #    Secure pots and gear against shifting 

 #    Close hatches 

 #    Vessel is unsafe if minimum freeboard mark becomes permanently immersed 

 #    Ensure scuppers are open and clear of obstructions to allow water to drain 

 #    Avoid areas of breaking waves 

 #    Vessel may become unsafe if lifting block is moved or a larger hauler is installed 

 

 

 

 

 

 

 

 

 

 

 

Photograph of vessel profile 

This notice was prepared on 17
th

 September 2004, for the vessel configured as in this photograph 
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29.2 Example 2. 10 metre beamer 

STABILITY NOTICE 
 
Vessel Name, number, port, length, Owner’s 
name, etc. 

 

GEAR RETRIEVAL 

 

 

 Maximum double lift from raised derricks: 2 tonnes, each side 
 
 
 
 

 

 

 Maximum single lift from lowered derrick: 4 tonnes 
 
 
 

 

 

 Maximum lift from bulwark: 10 tonnes 
 
 
 

 

Simple efforts for maintaining stability: 
  
 #    Max load: X tonnes. Approximately X fish boxes. 
 #    Before attempting to free snagged gear the coastguard should be informed, the warp should be brought to the vessel’s 
       side, all hatches should be closed and all crew should be on deck, wearing life jackets. 
 #    If maximum recommended lift from the bulwark is exceeded the lift must be abandoned immediately. Position of gear  
       should be marked and noted for retrieval by a larger vessel. 
 #    Close all hatches. 
 #    Stow all catch in hold. 
 #    Vessel is unsafe if it departs port with its DP freeboard mark immersed. 
 #    Vessel is unsafe if it arrives in port with its AP freeboard mark immersed. 
 #    Ensure scuppers are open and clear of obstructions to allow water to drain from the deck. 
 #    Secure catch and gear against shifting. 
 #    Vessel may become unsafe if points of lifting are moved or larger gear is installed. 

 

 

 

 

 

 

 

 

 

 

 

2 tonnes 2 tonnes 

4 tonnes

10 tonnes

 

 

 

 

 

Photograph of vessel profile 

This notice was prepared on 17
th

 September 2004, for the vessel configured as in this photograph 


