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Methods b) and c) require specific load conditions, identified as ‘SCV Heel Test’ and ‘SPV Heel Test’ 
respectively in this report. Method d) is independent on the vessel’s load condition. 

 
Notes on the stability calculations can be found in Appendix 1. Appendix 2 presents the load tables for the 
vessel. These tables detail all the weights onboard, including fuel tanks and catch, for loading cases. 

 
4 STANDARD STABILITY RESULTS 

 
4.1 Full stability method 
Four standard loading conditions were assessed using stability criteria given in MGN 427 (F) and assuming a 
maximum catch of 1.5t. Table 1 shows that the criteria are not met in any of the conditions. The calculated 
range is below 30 degrees in all load conditions except Arrival Port, where it is 31 degrees. The calculated 
freeboard at Departure Port and Arrival Grounds is below 300mm that is, the minimum recommended 
freeboard for decked vessels under 15m LOA given in the ‘Seafish Standards’ [1]. 

 
Appendix 3 details the stability results for the standard loading conditions and Figure 3 presents the 
calculated righting lever curves. 

 
4.2 Small Commercial Vessel Code heel test 
The heel test was conducted numerically in a laden condition limited to 1t as stipulated in MGN 427(F), with 
dredges resting near the deck edge either side of the centreline, and 1t of catch positioned 1.3 metres to 
starboard, 0.5 metres above deck. The vessel has no positive stability in such a load condition. 

 
4.3 Small Passenger Vessel heel test 
The heel test was conducted numerically in the fully laden condition, with dredges resting near the deck edge 
either side of the centreline. The catch was positioned 0.5m above deck, and offset to starboard such as to 
apply a heeling moment of WB/12 (W = weight of landed fish = 1.5t, B = extreme breadth of vessel). The 
calculated heel angle at equilibrium is 4.7 degrees, which is within the 7 degrees requirement. The minimum 
freeboard, however, is 75mm which is well below the 525mm requirement. 

 
4.4 Wolfson Guidance 
Three safety zones are defined: 

 
 
 
 

The green/amber and amber/red boundaries for the safety zones were calculated from formulae given in 
MGN 427 (F), and are presented in the Stability Notice of Figure 5. 

 
The proposed longitudinal location of the Freeboard Mark is 25% LOA forward of the aft end, as proposed 
in MGN 427 (F). Figure 6 shows the size and proposed location of the Freeboard Mark. Table 2 presents the 
calculated freeboard of the vessel at four standard loading conditions, compared to the range of minimum 
residual freeboards appropriate for each zone. The calculations show that the vessel operates in the amber 
safety zone at all standard conditions, and that its calculated freeboard exceeds the freeboard at the amber/red 
zone boundary by 50mm. 

 
5       OPERATIONAL STABILITY ASSESSMENT 
Three conditions were formulated, which estimate the vessel’s loading when in operation near the time of 
its loss. The content of the port side dredge, fuel load, catch levels and gear deployed at the time of 
foundering are based on an underwater survey and further investigation on the wreck. 

Green ‘Safe’ in all but extreme seastates 
Amber ‘Low level of safety’ and should be restricted to low seastates 
Red ‘Unsafe, and danger of capsize’ unless restricted to calm conditions and with extreme caution 
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The assumed fuel is 700 litres, 17 bags of scallops with a weight of 510kg is assumed on deck and the weight 
of the dredge and contents were derived from weighing the port side dredges after salvage. These load 
conditions are discussed in sub-sections 5.1 to 5.3 below, and Appendix 4 presents the load tables for the 
vessel. 

5.1 Condition 7: Tow block lift and full dredges 
The dredges are assumed to be holding 394kg of content each, are suspended from the towing outriggers in 
50 metres water depth, and just off the seabed. The deployed gear weight in water has been considered, and 
the residual weight of wire on the towing winch has been adjusted accordingly. 

5.2 Condition 8: Full dredges resting on bulwarks 
The dredges are assumed to be holding 394kg of content each, and resting either side of the vessel such that 
their weight is supported by the bulwarks, the tow bar and dredge teeth are inboard and the mesh is over the 
side. 

5.3 Condition 9: SS dredge tipped with rollers on deck, PS dredge full and suspended 
The starboard side dredge has the towing bar on deck and the tipping bar suspended from the starboard side 
goalpost block. It is assumed that, in this configuration, 80% of the dredge weight is supported by the deck 
and 20% acts at the goalpost block. 394kg of contents are spread on deck by the starboard bulwark, and the 
contents centre of gravity is positioned at the deck edge. 

 
The port side dredges are suspended from the port side goalpost block, with 394kg of contents and is 
unrestrained longitudinally and transversely, hence its all- up weight acts at that block. 

 
6 OPERATIONAL STABILITY RESULTS 
Appendix 5 details the stability results for the operational loading conditions and Figure 4 presents the 
calculated righting lever curves. 

 
Load condition no. 9 that is, empty starboard dredge with content on deck and port dredge full, inverted and 
suspended from the goalpost, has a residual range of 13.1 degrees when heeling to starboard, and a residual 
maximum GZ of 8mm. 

 
F/V JMT was not required to carry a stability book and did not undergo a full stability analysis. For vessels 
with no stability information, the Wolfson method described in MGN 427 (F) provides stability guidance 
based on an assessment of residual freeboard when loaded or lifting. The Wolfson Guidance indicates that 
F/V JMT had low margins of residual freeboard near the time of its loss. 

 
Load conditions nos. 7 (Tow block lift) and 8 (Full dredges resting on bulwarks) have a low minimum 
freeboard due to loading. The calculated safety boundaries for F/V JMT show that the vessel has a low level 
of safety in those conditions, and the maximum recommended seastate is 1.4 metres significant height. 

 
Load condition no. 9 (Port side dredge suspended from goalpost) has a low residual freeboard due to lifting. 
The calculated safety boundaries for F/V JMT indicate that the vessel is unsafe and in danger of capsize in 
those conditions. The maximum recommended seastate when operating with less than 0.26m freeboard as 
indicated by the Wolfson Freeboard Guidance Mark is 0.7 metres significant height. 

 
The proposed longitudinal location of the Wolfson Freeboard Guidance Mark is 25% LOA forward of 
transom. The stability calculations show that this is the minimum freeboard location for Conditions nos. 8 
and 9. 

 
7 REFERENCES 
[1]        ‘Less than 15m LOA Construction Standards’, Sea Fish Industry Authority, September 2012. 
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Table 1 Comparison of Standard Stability with MGN 427 (F) Criteria 
 
 

Criteria: 
 

1: The area up to 30 degrees shall be 0.055 m.rad or greater 
 

2: The area up to 40 degrees or downflooding angle shall be 0.09 m.rad or greater 
 

3: The area from 30 - 40 degrees or downflooding angle shall be 0.03 m.rad or greater 

4: GZ shall be at least 0.2 metres at angles of 30 degrees or more 

5: The angle of maximum GZ shall not be less than 25 degrees 

6: GM shall be at least 0.35 metres 

Maximum KG Values 
 Criteria No. 

Condition 1 
metres 

2 
metres 

3 
metres 

4 
metres 

5 
metres 

6 
metres 

1: STD Depart Port 
VCG 1.330 m 0.971 fail 0.886 fail 0.779 fail 0.924 fail 1.059 fail 1.156 fail 

2: STD Arrival 
Gnds 
VCG 1.353 m 

 
0.976 fail 

 
0.906 fail 

 
0.844 fail 

 
0.925 fail 

 
1.055 fail 

 
1.155 fail 

3: STD Depart 
Gnds 
VCG 1.333 m 

 
1.003 fail 

 
0.963 fail 

 
0.959 fail 

 
0.922 fail 

 
1.026 fail 

 
1.159 fail 

4: STD Arrival Port 
VCG 1.318 m 1.011 fail 0.969 fail 0.964 fail 0.924 fail 1.027 fail 1.160 fail 
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Table 2 Vessel’s Freeboard at Freeboard Guidance Mark, 25% LOA 
 
 
 

Safety 
Zone 

 
Minimum 
Freeboard 

cm 

Freeboard at 
Load Conditions 

cm 
STANDARD CONDITIONS OPERATIONAL CONDITIONS 

1 2 3 4 7 8 9 

Good 
margin of 

safety 

 
At least 52 

       

Low level 
of safety 

 
26 to 52 

 
31 

 
31 

 
32 

 
33 

 
28 

 
33 

 

Danger of 
capsize 

Less 
than 26 

       
22 

 
Key - Standard Conditions 
1: STD Depart port 
2: STD Arrival Gnds 
3: STD Depart Gnds 
4: STD Arrival Port 

 
Key - Operational Conditions 
7: OP Tow block lift & full dredges 
8: OP Full dredges on bwks 
9: OP SS tipped, PS full & suspended 

 
 

Figure 1 Definition of As Inclined Hull 
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Figure 2 Definition of Faired Hull 
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STD Depart Port - Disp: 48.489 tonnes, VCG: 1.330 metres 

STD Arrival Gnds - Disp: 47.964 tonnes, VCG: 1.353 metres 

STD Depart Gnds - Disp: 44.882 tonnes, VCG: 1.308 metres 

STD Arrival Port - Disp: 44.228 tonnes, VCG: 1.293 metres 

STD Small Pax Heel Test - Disp: 49.038 tonnes, VCG: 1.339 metres 
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Figure 3 Variation of GZ with Heel Angle, Standard Stability 
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5 1 0 1 5 2 0 2 5 3 0 3 5 4 

OP Tow block lift & full dredges - Disp: 43.748 tonnes, VCG: 1.362 metres 

OP Full dredges on bwks - Disp: 43.976 tonnes, VCG: 1.354 metres 

OP SS tipped, PS full & suspended - Disp: 43.976 tonnes, VCG: 1.478 metres 

0 0 

 

Figure 4 Variation of GZ with Heel Angle, Operational Stability 
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Figure 5 Stability Notice and Freeboard Guidance mark for FV JMT 
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Figure 6 Location of Freeboard Guidance Mark 
 

 
 

Appendix 1 Notes on Standard Stability Calculations 
 

The shell plating of the as inclined hull shows implosion damage forward of midships, and up to the deck 
edge at side, in way of the fuel tanks. Whilst the as inclined hull definition of Figure 1 reflects this damage, 
the vessel’s lines were faired to represent the initial hull geometry and enable the subsequent stability 
analysis. Fairing was aided by on-site measurements e.g. assumed upper chine displacement at known 
longitudinal positions. 

 
The sliding wheelhouse door is not watertight, hence downflood points were positioned at the starboard side 
corners of that opening. A further downflood point is positioned at the lower outboard corner of the engine 
room vent, found on the port side of the wheelhouse. For ease of calculation, that downflood point was 
mirrored on the starboard side. This mirroring ensures that it is only necessary to perform calculations for 
starboard heel angles, which are positive, and give positive righting lever when the vessel has positive 
stability. 

 
The standard load conditions are identified as Departure Port, Arrival Grounds, Departure Grounds and 
Arrival Port. These load conditions are deemed appropriate for this type of vessel, but are not intended to 
represent the typical voyage duration, fuel loading and catch records of FV JMT. It is assumed that 1.5t of 
catch is onboard at Departure Grounds and Arrival Port. The catch is assumed to be stored in the forward 
part of the fishroom, and collected in scallop bags stacked two-high. 

 
For all standard load conditions, dredges are assumed to be empty and at rest, such that the towbar is 
supported by the deck, dredge teeth are inboard and the mesh is over the side. All deadweights were arranged 
such that the vessel had zero initial list at all standard conditions. 
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Appendix 2 Standard Load Conditions 
 

Specific Gravity of Water 1.0250 
Mean Shell Thickness 0.0000 metres 
Longitudinal Datum Zero Point 
Vertical Datum Zero Point 
Trim Length 8.000 metres 
Draught Marks   Name   X metres Z metres 

 

Aft Marks A.P. -2.000 0.000 
Mid Marks Midships 2.469 0.000 
Fwd Marks F.P. 6.000 0.000 

 
 

um 
 
 
 
 

 

Condition 1: STD Depart Port 
Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
1 crew in w'house, seated 0.075 5.000 0.38 2.200 0.17 0.000 0.000 -- 
1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 0.000 0.000 -- 
Stores & FW in f'peak 0.100 6.000 0.60 1.100 0.11 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.750 1.609 1.21 1.730 1.30 1.913 0.000 -- 
Empty dredge PS 0.750 1.609 1.21 1.730 1.30 -1.913 0.000 -- 
H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 
Fuel Tks 6.316 3.306 20.88 0.733 4.63 0.000 8.011 98.0 
Deadweight 8.343 2.998 25.01 0.953 7.95 0.000 8.011  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 48.489 2.156 104.54 1.165 56.49 0.000 8.011  

 
Draught Aft 1.585 metres 

 Mid 1.317 metres 
 Fwd 1.105 metres 

Trim Between Marks 0.481 metres by the stern 
 

GM Solid 0.341 metres 
GM Fluid 0.176 metres 
Effective VCG 1.330 metres 

Condition 2: STD Arrival Gnds 
Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
1 crew in w'house, seated 0.075 5.000 0.38 2.200 0.17 0.000 0.000 -- 
1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 0.000 0.000 -- 
Stores & FW in f'peak 0.090 6.000 0.54 1.100 0.10 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.750 1.609 1.21 1.730 1.30 1.913 0.000 -- 
Empty dredge PS 0.750 1.609 1.21 1.730 1.30 -1.913 0.000 -- 
H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 

Weight Reference 
LCG Reference X 

Dat 
0 

TCG Reference Y 0 
VCG Reference Z 0 
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Fuel Tks 5.801 3.303 19.16 0.664 3.85 0.000 9.180 90.0 
Deadweight 7.818 2.971 23.23 0.916 7.16 0.000 9.180  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 47.964 2.142 102.76 1.161 55.70 0.000 9.180  

 
Draught Aft 1.586 metres 

 Mid 1.300 metres 
 Fwd 1.073 metres 

Trim Between Marks 0.513 metres by the stern 
 

GM Solid 0.344 metres 
GM Fluid 0.152 metres 
Effective VCG 1.353 metres 

Condition 3: STD Depart Gnds 
Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
1 crew in w'house, seated 0.075 5.000 0.38 2.200 0.17 0.000 0.000 -- 
1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 0.000 0.000 -- 
Stores & FW in f'peak 0.020 6.000 0.12 0.900 0.02 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.750 1.609 1.21 1.730 1.30 1.913 0.000 -- 
Empty dredge PS 0.750 1.609 1.21 1.730 1.30 -1.913 0.000 -- 
Bagged catch, in fishroom fwd row 0.750 1.430 1.07 1.180 0.89 0.000 0.000 -- 
Bagged catch, in fishroom, aft row 0.750 0.230 0.17 1.180 0.89 0.000 0.000 -- 
H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 
Fuel Tks 1.289 3.276 4.22 -0.045 -0.06 0.000 5.239 20.0 
Deadweight 4.736 1.925 9.12 1.044 4.94 0.000 5.239  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 44.882 1.975 88.65 1.192 53.48 0.000 5.239  

 
Draught Aft 1.640 metres 

 Mid 1.185 metres 
 Fwd 0.825 metres 

Trim Between Marks 0.816 metres by the stern 
 

GM Solid 0.318 metres 
GM Fluid 0.202 metres 
Effective VCG 1.308 metres 

Condition 4: STD Arrival Port 
Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
1 crew in w'house, seated 0.075 5.000 0.38 2.200 0.17 0.000 0.000 -- 
1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 0.000 0.000 -- 
Stores & FW in f'peak 0.010 6.000 0.06 0.900 0.01 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.750 1.609 1.21 1.730 1.30 1.913 0.000 -- 
Empty dredge PS 0.750 1.609 1.21 1.730 1.30 -1.913 0.000 -- 
Bagged catch, in fishroom fwd row 0.750 1.430 1.07 1.180 0.89 0.000 0.000 -- 
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Bagged catch, in fishroom, aft row 0.750 0.230 0.17 1.180 0.89 0.000 0.000 -- 
H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 
Fuel Tks 0.645 3.279 2.11 -0.194 -0.13 0.000 3.763 10.0 
Deadweight 4.082 1.702 6.95 1.192 4.87 0.000 3.763  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 44.228 1.955 86.48 1.207 53.40 0.000 3.763  
Draught Aft 1.639 metres 

Mid 1.163 metres 
Fwd 0.787 metres 

Trim Between Marks 0.853 metres by the stern 
 
 

GM Solid 0.304 metres 
GM Fluid 0.219 metres 
Effective VCG 1.293 metres 

Condition 5: STD SCV Heel Test 
Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
1 crew in w'house, seated 0.075 5.000 0.38 2.200 0.17 0.000 0.000 -- 
1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 1.950 0.000 -- 
Stores & FW in f'peak 0.100 6.000 0.60 1.100 0.11 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.750 1.609 1.21 1.730 1.30 1.913 0.000 -- 
Empty dredge PS 0.750 1.609 1.21 1.730 1.30 -1.913 0.000 -- 
Bags of scallops 100% SS, heel tests use only 1.000 1.609 1.61 2.130 2.13 1.300 0.000 -- 
H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 
Fuel Tks 6.316 3.306 20.88 0.733 4.63 0.000 8.010 98.0 
Deadweight 9.343 2.849 26.62 1.079 10.08 0.155 8.010  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 49.489 2.145 106.15 1.185 58.62 0.029 8.010  

 
Draught Aft 1.614 metres 

 Mid 1.343 metres 
 Fwd 1.129 metres 

Trim Between Marks 0.485 metres by the stern 
 

GM Solid 0.468 metres 
GM Fluid 0.306 metres 
Effective VCG 1.346 metres 

Condition 6: STD Small Pax Heel Test 
Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
1 crew in w'house, seated 0.075 5.000 0.38 2.200 0.17 0.000 0.000 -- 
1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 1.950 0.000 -- 
Stores & FW in f'peak 0.100 6.000 0.60 1.100 0.11 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.750 1.609 1.21 1.730 1.30 1.913 0.000 -- 
Empty dredge PS 0.750 1.609 1.21 1.730 1.30 -1.913 0.000 -- 
Bags of scallops 100% SS, heel tests use only 0.548 1.609 0.88 2.130 1.17 1.000 0.000 -- 
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H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 
Fuel Tks 6.316 3.306 20.88 0.733 4.63 0.000 8.010 98.0 
Deadweight 8.892 2.912 25.89 1.026 9.12 0.078 8.010  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 49.038 2.150 105.42 1.176 57.66 0.014 8.010  

 
Draught Aft 1.601 metres 

 Mid 1.331 metres 
 Fwd 1.118 metres 

Trim Between Marks 0.483 metres by the stern 
 

GM Solid 0.342 metres 
GM Fluid 0.179 metres 
Effective VCG 1.339 metres 
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Appendix 3 Stability Results for Standard Load Conditions 

Ship Particulars 
 

Roll Centre 2.000 metres 
Specific Gravity of Water 1.0250 
Mean Shell Thickness 0.0000 metres 
Longitudinal Datum Zero Point 
Vertical Datum Zero Point 
Trim Length 8.000 metres 

 
Draught Marks Name X metres Z metres 
Aft Marks A.P. -2.000 0.000 
Mid Marks Midships 2.469 0.000 
Fwd Marks F.P. 6.000 0.000 

 

STD Depart Port 
 

Displacement 48.489 tonnes  
Longitudinal Centre of Gravity 2.156 metres  
Vertical Centre of Gravity 1.330 metres  
Transverse Centre of Gravity 0.000 metres  
Equilibrium GM 0.176 metres  
Equilibrium Heel Angle 0.000 degrees  
Equilibrium Draught 1.317 metres  
Equilibrium Trim Between Marks 0.481 metres by the stern 
Angle of Vanishing Stability 23.9 degrees to stbd 23.9 degrees to port 
Maximum GZ 0.032 metres to stbd 0.032 metres to port 
Maximum GZ Angle 12.2 degrees to stbd 12.2 degrees to port 

 
Heel 

Angle 
degrees 

Righting 
GZ 

metres 

Lever 
KN 

metres 

Waterline 
 

metres 

Trim 
 
metres 

VCB 
 
metres 

GZ Curve 
Area 

metres.rad 
0.0 0.000 0.000 1.465 0.481 0.563 0.000 
5.0 0.016 0.132 1.466 0.480 0.567 0.001 

10.0 0.030 0.261 1.472 0.477 0.577 0.003 
15.0 0.029 0.374 1.493 0.476 0.592 0.005 
20.0 0.016 0.471 1.533 0.493 0.608 0.007 
25.0 -0.005 0.558 1.589 0.528 0.626 -- 
30.0 -0.028 0.638 1.657 0.582 0.647 -- 
35.0 -0.051 0.712 1.737 0.651 0.671 -- 
40.0 -0.074 0.781 1.824 0.731 0.698 -- 

 
Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 

X Y Z metres degrees  
3.610 0.950 2.043 0.795 37.0 125.4 Downflood ER vent lower cnr, out 
3.910 0.750 2.043 0.813 44.1 119.2 Downflood W'house door sill, out 
-2.800 1.900 2.132 0.498 14.4 114.7 Margin D.E. @ Transom 
-0.807 2.014 1.848 0.334 9.5 133.5 Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 0.308 8.6 138.2 Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 0.296 8.2 142.3 Margin Freeing Port #2 
1.033 2.116 1.666 0.263 7.1 150.4 Margin Freeing Port #3 
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1.945 2.123 1.612 0.264 7.1 156.7 Margin Freeing Port #4 
2.861 2.084 1.579 0.286 7.9 161.8 Margin Freeing Port #5 (fwd) 
4.110 1.968 1.567 0.349 10.1 167.5 Margin D.E. @ W'house bkd 

STD Arrival Gnds 
 

Displacement 47.964 tonnes  
Longitudinal Centre of Gravity 2.142 metres  
Vertical Centre of Gravity 1.353 metres  
Transverse Centre of Gravity 0.000 metres  
Equilibrium GM 0.152 metres  
Equilibrium Heel Angle 0.000 degrees  
Equilibrium Draught 1.300 metres  
Equilibrium Trim Between Marks 0.513 metres by the stern 
Angle of Vanishing Stability 22.4 degrees to stbd 22.4 degrees to port 
Maximum GZ 0.028 metres to stbd 0.028 metres to port 
Maximum GZ Angle 12.1 degrees to stbd 12.1 degrees to port 

 
Heel 

Angle 
degrees 

Righting 
GZ 

metres 

Lever 
KN 

metres 

Waterline 
 

metres 

Trim 
 
metres 

VCB 
 
metres 

GZ Curve 
Area 

metres.rad 
0.0 0.000 0.000 1.458 0.513 0.556 0.000 
5.0 0.014 0.131 1.459 0.512 0.560 0.001 

10.0 0.027 0.262 1.464 0.508 0.570 0.002 
15.0 0.026 0.376 1.484 0.507 0.585 0.005 
20.0 0.010 0.473 1.523 0.522 0.602 0.006 
25.0 -0.012 0.560 1.578 0.556 0.620 -- 
30.0 -0.037 0.639 1.646 0.607 0.641 -- 
35.0 -0.062 0.713 1.725 0.674 0.665 -- 
40.0 -0.087 0.783 1.812 0.752 0.692 -- 

 
Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 

X Y Z metres degrees  
3.610 0.950 2.043 0.817 37.9 126.4 Downflood ER vent lower cnr, out 
3.910 0.750 2.043 0.836 45.2 120.2 Downflood W'house door sill, out 
-2.800 1.900 2.132 0.494 14.3 115.0 Margin D.E. @ Transom 
-0.807 2.014 1.848 0.338 9.6 134.0 Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 0.314 8.8 138.6 Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 0.304 8.4 142.7 Margin Freeing Port #2 
1.033 2.116 1.666 0.274 7.4 150.8 Margin Freeing Port #3 
1.945 2.123 1.612 0.279 7.5 157.2 Margin Freeing Port #4 
2.861 2.084 1.579 0.304 8.4 162.3 Margin Freeing Port #5 (fwd) 
4.110 1.968 1.567 0.373 10.8 168.2 Margin D.E. @ W'house bkd 

STD Depart Gnds 
 

Displacement 44.882 tonnes 
Longitudinal Centre of Gravity 1.975 metres 
Vertical Centre of Gravity 1.308 metres 
Transverse Centre of Gravity 0.000 metres 
Equilibrium GM 0.202 metres 
Equilibrium Heel Angle 0.000 degrees 
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Equilibrium Draught 1.185 metres  
Equilibrium Trim Between Marks 0.816 metres by the stern 
Angle of Vanishing Stability 28.7 degrees to stbd 28.7 degrees to port 
Maximum GZ 0.047 metres to stbd 0.047 metres to port 
Maximum GZ Angle 14.6 degrees to stbd 14.6 degrees to port 

 
Heel 

Angle 
degrees 

Righting 
GZ 

metres 

Lever 
KN 

metres 

Waterline 
 

metres 

Trim 
 
metres 

VCB 
 
metres 

GZ Curve 
Area 

metres.rad 
0.0 0.000 0.000 1.436 0.816 0.523 0.000 
5.0 0.018 0.132 1.438 0.813 0.527 0.001 

10.0 0.037 0.265 1.441 0.804 0.538 0.003 
15.0 0.047 0.385 1.459 0.804 0.555 0.007 
20.0 0.038 0.485 1.497 0.821 0.573 0.011 
25.0 0.018 0.571 1.552 0.851 0.592 0.013 
30.0 -0.006 0.648 1.620 0.893 0.613 -- 
35.0 -0.032 0.719 1.698 0.947 0.637 -- 
40.0 -0.057 0.784 1.783 1.008 0.664 -- 

 
Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 

X Y Z metres degrees  
3.610 0.950 2.043 0.975 43.9 132.5 Downflood ER vent lower cnr, out 
3.910 0.750 2.043 1.005 52.3 127.2 Downflood W'house door sill, out 
-2.800 1.900 2.132 0.410 12.2 114.6 Margin D.E. @ Transom 
-0.807 2.014 1.848 0.329 9.4 135.0 Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 0.322 9.0 139.8 Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 0.330 9.1 144.1 Margin Freeing Port #2 
1.033 2.116 1.666 0.335 9.1 152.6 Margin Freeing Port #3 
1.945 2.123 1.612 0.374 10.1 159.4 Margin Freeing Port #4 
2.861 2.084 1.579 0.434 11.9 165.2 Margin Freeing Port #5 (fwd) 
4.110 1.968 1.567 0.550 15.7 172.1 Margin D.E. @ W'house bkd 

STD Arrival Port 
 

Displacement 44.228 tonnes  
Longitudinal Centre of Gravity 1.955 metres  
Vertical Centre of Gravity 1.293 metres  
Transverse Centre of Gravity 0.000 metres  
Equilibrium GM 0.219 metres  
Equilibrium Heel Angle 0.000 degrees  
Equilibrium Draught 1.163 metres  
Equilibrium Trim Between Marks 0.853 metres by the stern 
Angle of Vanishing Stability 31.1 degrees to stbd 31.1 degrees to port 
Maximum GZ 0.053 metres to stbd 0.053 metres to port 
Maximum GZ Angle 15.7 degrees to stbd 15.7 degrees to port 

 
Heel 

Angle 
degrees 

Righting 
GZ 

metres 

Lever 
KN 

metres 

Waterline 
 

metres 

Trim 
 
metres 

VCB 
 
metres 

GZ Curve 
Area 

metres.rad 
0.0 0.000 0.000 1.426 0.853 0.515 0.000 
5.0 0.019 0.132 1.427 0.849 0.519 0.001 

10.0 0.041 0.265 1.431 0.840 0.530 0.003 
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15.0 0.053 0.387 1.447 0.838 0.547 0.008 
20.0 0.047 0.489 1.484 0.853 0.566 0.012 
25.0 0.029 0.575 1.538 0.881 0.586 0.015 
30.0 0.005 0.652 1.605 0.920 0.607 0.017 
35.0 -0.019 0.722 1.681 0.969 0.631 -- 
40.0 -0.044 0.787 1.764 1.026 0.659 -- 

 
Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 

X Y Z metres degrees  
3.610 0.950 2.043 1.002 44.9 133.7 Downflood ER vent lower cnr, out 
3.910 0.750 2.043 1.034 53.5 128.6 Downflood W'house door sill, out 
-2.800 1.900 2.132 0.408 12.2 115.3 Margin D.E. @ Transom 
-0.807 2.014 1.848 0.336 9.6 135.8 Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 0.331 9.3 140.6 Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 0.341 9.4 144.9 Margin Freeing Port #2 
1.033 2.116 1.666 0.350 9.5 153.3 Margin Freeing Port #3 
1.945 2.123 1.612 0.393 10.6 160.1 Margin Freeing Port #4 
2.861 2.084 1.579 0.458 12.5 165.9 Margin Freeing Port #5 (fwd) 
4.110 1.968 1.567 0.579 16.6 172.7 Margin D.E. @ W'house bkd 

STD SCV Heel Test 
 

Displacement 49.489 tonnes 
Longitudinal Centre of 
Gravity 2.145 metres 
Vertical Centre of Gravity 1.346 metres 
Transverse Centre of Gravity 0.029 metres 
Equilibrium GM 0.306 metres 
Equilibrium Heel Angle 174.499 degrees to stbd 
Equilibrium Draught 3.170 metres 
Equilibrium Trim Between 
Marks 1.428 metres by the stern 
Angle of Vanishing Stability 26.6 degrees to port 
Maximum GZ 0.299 metres to port 
Maximum GZ Angle -101.8 degrees to port 

 
 

Heel 
Angle 

degrees 

Righting 
GZ 

metres 

Lever 
KN 

metres 

Waterline 
 

metres 

Trim 
 
metres 

VCB 
 
metres 

GZ Curve 
Area 

metres.rad 
0.0 -0.029 0.000 1.492 0.485 0.580 0.503 
5.0 -0.015 0.132 1.493 0.484 0.584 0.501 

10.0 -0.003 0.260 1.500 0.481 0.594 0.500 
15.0 -0.007 0.370 1.524 0.484 0.607 0.500 
20.0 -0.023 0.465 1.568 0.508 0.622 0.498 
25.0 -0.045 0.550 1.629 0.552 0.639 0.495 
30.0 -0.068 0.630 1.702 0.615 0.659 0.491 
35.0 -0.092 0.704 1.786 0.694 0.682 0.484 
40.0 -0.114 0.774 1.878 0.782 0.709 0.475 

 
Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 

X Y Z metres degrees  
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3.610 0.950 2.043 -1.101 Submerged Submerged Downflood ER vent lower cnr, out 
3.910 0.750 2.043 -1.028 Submerged Submerged Downflood W'house door sill, out 
-2.800 1.900 2.132 -2.424 Submerged Submerged Margin D.E. @ Transom 
-0.807 2.014 1.848 -1.797 Submerged Submerged Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 -1.664 Submerged Submerged Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 -1.547 Submerged Submerged Margin Freeing Port #2 
1.033 2.116 1.666 -1.297 Submerged Submerged Margin Freeing Port #3 
1.945 2.123 1.612 -1.081 Submerged Submerged Margin Freeing Port #4 
2.861 2.084 1.579 -0.881 Submerged Submerged Margin Freeing Port #5 (fwd) 
4.110 1.968 1.567 -0.635 Submerged Submerged Margin D.E. @ W'house bkd 

STD Small Pax Heel Test 
 

Displacement 49.038 tonnes  
Longitudinal Centre of Gravity 2.150 metres  
Vertical Centre of Gravity 1.339 metres  
Transverse Centre of Gravity 0.014 metres  
Equilibrium GM 0.179 metres  
Equilibrium Heel Angle 4.707 degrees to stbd  
Equilibrium Draught 1.332 metres  
Equilibrium Trim Between Marks 0.482 metres by the stern 
Angle of Vanishing Stability 18.9 degrees to stbd 25.1 degrees to port 
Maximum GZ 0.015 metres to stbd 0.043 metres to port 
Maximum GZ Angle 11.7 degrees to stbd 11.6 degrees to port 

 
Heel 

Angle 
degrees 

Righting 
GZ 

metres 

Lever 
KN 

metres 

Waterline 
 

metres 

Trim 
 
metres 

VCB 
 
metres 

GZ Curve 
Area 

metres.rad 
0.0 -0.014 0.000 1.480 0.483 0.572 0.001 
4.7 0.000 0.124 1.481 0.482 0.576 0.000 
5.0 0.001 0.132 1.481 0.482 0.576 0.000 

10.0 0.014 0.260 1.487 0.479 0.586 0.001 
15.0 0.011 0.372 1.510 0.481 0.600 0.002 
20.0 -0.004 0.467 1.552 0.501 0.616 -- 
25.0 -0.025 0.554 1.611 0.541 0.633 -- 
30.0 -0.048 0.633 1.682 0.600 0.654 -- 
35.0 -0.072 0.708 1.764 0.674 0.677 -- 
40.0 -0.094 0.777 1.854 0.759 0.704 -- 

 
Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 

X Y Z metres degrees  
3.610 0.950 2.043 0.701 36.3 124.5 Downflood ER vent lower cnr, out 
3.910 0.750 2.043 0.736 43.4 118.3 Downflood W'house door sill, out 
-2.800 1.900 2.132 0.326 13.9 113.1 Margin D.E. @ Transom 
-0.807 2.014 1.848 0.153 9.0 132.2 Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 0.125 8.2 136.9 Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 0.111 7.8 141.1 Margin Freeing Port #2 
1.033 2.116 1.666 0.075 6.7 149.4 Margin Freeing Port #3 
1.945 2.123 1.612 0.075 6.7 155.9 Margin Freeing Port #4 
2.861 2.084 1.579 0.101 7.5 161.2 Margin Freeing Port #5 (fwd) 
4.110 1.968 1.567 0.173 9.7 167.2 Margin D.E. @ W'house bkd 
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Appendix 4 Operational Load Conditions 
 

Specific Gravity of Water 1.0250 
Mean Shell Thickness 0.0000 metres 
Longitudinal Datum Zero Point 
Vertical Datum Zero Point 
Trim Length 8.000 metres 

 
Draught Marks Name X metres Z metres 
Aft Marks A.P. -2.000 0.000 
Mid Marks Midships 2.469 0.000 
Fwd Marks F.P. 6.000 0.000 

Weight Reference Datum 
LCG Reference X 0 
TCG Reference Y 0 
VCG Reference Z 0 

Condition 7: OP Tow block lift & full dredges 
Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 0.000 0.000 -- 
1 crew by g'post, standing 0.075 1.609 0.12 2.650 0.20 0.000 0.000 -- 
Stores & FW in f'peak 0.020 6.000 0.12 0.900 0.02 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.643 -1.610 -1.04 2.711 1.74 3.040 0.000 -- 
Empty dredge PS 0.643 -1.610 -1.04 2.711 1.74 -3.040 0.000 -- 
Dredge content SS 0.394 -1.610 -0.63 2.711 1.07 3.040 0.000 -- 
Dredge content PS 0.394 -1.610 -0.63 2.711 1.07 -3.040 0.000 -- 
Wire paid out SS 0.043 -1.610 -0.07 2.711 0.12 3.040 0.000 -- 
Wire paid out PS 0.043 -1.610 -0.07 2.711 0.12 -3.040 0.000 -- 
Less wire in tow winch -0.100 2.332 -0.23 2.364 -0.24 0.000 0.000 -- 
Bagged catch, by transom 0.510 -2.200 -1.12 2.684 1.37 0.000 0.000 -- 
H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 
Fuel Tks 0.585 3.279 1.92 -0.211 -0.12 0.000 3.494 9.1 
Deadweight 3.602 -0.537 -1.93 2.092 7.53 0.000 3.494  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 43.748 1.774 77.60 1.282 56.07 0.000 3.494  

 
Draught Aft 1.756 metres 

 Mid 1.114 metres 
 Fwd 0.607 metres 

Trim Between Marks 1.150 metres by the stern 
 

GM Solid 0.250 metres 
GM Fluid 0.170 metres 
Effective VCG 1.362 metres 

Condition 8: OP Full dredges on bwks 
Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
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1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 0.000 0.000 -- 
1 crew by g'post, standing 0.075 1.609 0.12 2.650 0.20 0.000 0.000 -- 
Stores & FW in f'peak 0.020 6.000 0.12 0.900 0.02 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.750 1.609 1.21 2.440 1.83 2.130 0.000 -- 
Empty dredge PS 0.750 1.609 1.21 2.440 1.83 -2.130 0.000 -- 
Dredge content SS 0.394 1.609 0.63 2.440 0.96 2.130 0.000 -- 
Dredge content PS 0.394 1.609 0.63 2.440 0.96 -2.130 0.000 -- 
Bagged catch, by transom 0.510 -2.200 -1.12 2.684 1.37 0.000 0.000 -- 
H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 
Fuel Tks 0.585 3.279 1.92 -0.211 -0.12 0.000 3.494 9.1 
Deadweight 3.830 1.425 5.46 1.957 7.50 0.000 3.494  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 43.976 1.933 84.99 1.274 56.03 0.000 3.494  

 
Draught Aft 1.654 metres 

 Mid 1.150 metres 
 Fwd 0.753 metres 

Trim Between Marks 0.901 metres by the stern 
 

GM Solid 0.240 metres 
GM Fluid 0.160 metres 
Effective VCG 1.354 metres 

Condition 9: OP SS tipped & rollers on deck, PS full & suspended 
 

Item Weight LCG LMom VCG VMom TCG FSM Perc.Full 
1 crew by main winch, standing 0.075 3.510 0.26 2.650 0.20 0.000 0.000 -- 
1 crew by g'post, standing 0.075 1.609 0.12 2.650 0.20 0.000 0.000 -- 
Stores & FW in f'peak 0.020 6.000 0.12 0.900 0.02 0.000 0.000 -- 
Effects in f'peak 0.040 5.650 0.23 1.760 0.07 0.000 0.000 -- 
Fishing gear repair kit 0.110 -0.600 -0.07 1.000 0.11 0.000 0.000 -- 
Empty dredge SS 0.750 1.609 1.21 2.903 2.18 1.913 0.000 -- 
Empty dredge PS 0.750 1.609 1.21 7.197 5.40 -1.913 0.000 -- 
Dredge content SS 0.394 1.609 0.63 1.630 0.64 2.130 0.000 -- 
Dredge content PS 0.394 1.609 0.63 7.197 2.84 -1.913 0.000 -- 
Bagged catch, by transom 0.510 -2.200 -1.12 2.684 1.37 0.000 0.000 -- 
H.O. Tank 0.127 2.490 0.32 0.579 0.07 0.000 0.000 100.0 
Fuel Tks 0.585 3.279 1.92 -0.211 -0.12 0.000 3.495 9.1 
Deadweight 3.830 1.425 5.46 3.386 12.97 0.022 3.495  
Lightship 40.146 1.981 79.53 1.209 48.54 0.000 0.000  
Displacement 43.976 1.933 84.99 1.399 61.50 0.002 3.495  

 
Draught Aft 1.663 metres 

 Mid 1.148 metres 
 Fwd 0.741 metres 

Trim Between Marks 0.923 metres by the stern 
 

GM Solid 0.121 metres 
GM Fluid 0.041 metres 
Effective VCG 1.478 metres 
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Appendix 5 Operational Stability Results 

Ship Particulars 

Roll Centre 2.000 metres 
Specific Gravity of Water 1.0250 
Mean Shell Thickness 0.0000 metres 
Longitudinal Datum Zero Point 
Vertical Datum Zero Point 
Trim Length 8.000 metres 

 
Draught Marks Name X metres Z metres 
Aft Marks A.P. -2.000 0.000 
Mid Marks Midships 2.469 0.000 
Fwd Marks F.P. 6.000 0.000 

OP Tow block lift & full dredges 
 

Displacement 43.748 tonnes  
Longitudinal Centre of Gravity 1.774 metres  
Vertical Centre of Gravity 1.362 metres  
Transverse Centre of Gravity 0.000 metres  
Equilibrium GM 0.170 metres  
Equilibrium Heel Angle 0.000 degrees to port  
Equilibrium Draught 1.114 metres  
Equilibrium Trim Between Marks 1.150 metres by the stern 
Angle of Vanishing Stability 23.4 degrees to stbd 23.4 degrees to port 
Maximum GZ 0.033 metres to stbd 0.033 metres to port 
Maximum GZ Angle 12.6 degrees to stbd 12.6 degrees to port 

 

Heel 
Angle 

Righting 
GZ 

Lever 
KN 

Waterline Trim VCB GZ Curve 
Area 

degrees metres metres metres metres metres metres.rad 
 

0.0 0.000 0.000 1.469 1.150 0.535 0.000 
5.0 0.015 0.134 1.470 1.145 0.538 0.001 

10.0 0.030 0.267 1.475 1.135 0.549 0.003 
15.0 0.031 0.383 1.500 1.151 0.565 0.005 
20.0 0.017 0.482 1.548 1.189 0.583 0.008 
25.0 -0.009 0.566 1.612 1.237 0.601 -- 
30.0 -0.040 0.641 1.689 1.292 0.621 -- 
35.0 -0.072 0.709 1.776 1.353 0.643 -- 
40.0 -0.104 0.772 1.869 1.420 0.668 -- 

 
 
 

3.610 0.950 2.043 1.093 47.5 135.5 Downflood ER vent lower cnr, out 
3.910 0.750 2.043 1.136 56.7 131.6 Downflood W'house door sill, out 
-2.800 1.900 2.132 0.261 7.9 107.1 Margin D.E. @ Transom 
-0.807 2.014 1.848 0.263 7.5 130.5 Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 0.276 7.7 136.0 Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 0.302 8.3 140.9 Margin Freeing Port #2 
1.033 2.116 1.666 0.346 9.3 150.6 Margin Freeing Port #3 

Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 
X Y Z metres degrees  
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1.945 
2.861 
4.110 

2.123 
2.084 
1.968 

1.612 
1.579 
1.567 

0.423 
0.521 
0.689 

11.3 
14.1 
19.5 

158.6 
165.8 
174.6 

Margin 
Margin 
Margin 

                

 

 

 

 

 

 

 

 

 

 

 

OP Full dredges on bwks 
 

Displacement 43.976 tonnes  
Longitudinal Centre of Gravity 1.933 metres  
Vertical Centre of Gravity 1.354 metres  
Transverse Centre of Gravity 0.000 metres  
Equilibrium GM 0.160 metres  
Equilibrium Heel Angle 0.000 degrees to port  
Equilibrium Draught 1.150 metres  
Equilibrium Trim Between Marks 0.901 metres by the stern 
Angle of Vanishing Stability 25.6 degrees to stbd 25.6 degrees to port 
Maximum GZ 0.038 metres to stbd 0.038 metres to port 
Maximum GZ Angle 14.2 degrees to stbd 14.2 degrees to port 

 
Heel 

Angle 
degrees 

Righting 
GZ 

metres 

Lever 
KN 

metres 

Waterline 
 

metres 

Trim 
 
metres 

VCB 
 
metres 

GZ Curve 
Area 

metres.rad 
0.0 0.000 0.000 1.428 0.901 0.515 0.000 
5.0 0.014 0.132 1.430 0.897 0.518 0.001 

10.0 0.030 0.266 1.433 0.887 0.530 0.003 
15.0 0.037 0.388 1.450 0.887 0.547 0.006 
20.0 0.026 0.489 1.488 0.904 0.566 0.009 
25.0 0.003 0.575 1.543 0.934 0.585 0.010 
30.0 -0.025 0.652 1.611 0.974 0.607 -- 
35.0 -0.055 0.722 1.688 1.024 0.631 -- 
40.0 -0.084 0.786 1.772 1.082 0.658 -- 

 
Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 

X Y Z metres degrees  
3.610 0.950 2.043 1.021 45.6 134.3 Downflood ER vent lower cnr, out 
3.910 0.750 2.043 1.055 54.3 129.4 Downflood W'house door sill, out 
-2.800 1.900 2.132 0.388 11.6 114.5 Margin D.E. @ Transom 
-0.807 2.014 1.848 0.329 9.4 135.2 Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 0.327 9.2 140.2 Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 0.339 9.4 144.5 Margin Freeing Port #2 
1.033 2.116 1.666 0.354 9.6 153.1 Margin Freeing Port #3 
1.945 2.123 1.612 0.403 10.8 160.1 Margin Freeing Port #4 
2.861 2.084 1.579 0.473 12.9 166.0 Margin Freeing Port #5 (fwd) 
4.110 1.968 1.567 0.601 17.2 173.2 Margin D.E. @ W'house bkd 
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OP SS tipped & rollers on deck, PS full & suspended 
 

Displacement 43.976 tonnes  
Longitudinal Centre of Gravity 1.933 metres  
Vertical Centre of Gravity 1.478 metres  
Transverse Centre of Gravity 0.002 metres  
Equilibrium GM 0.041 metres  
Equilibrium Heel Angle 2.863 degrees to stbd  
Equilibrium Draught 1.149 metres  
Equilibrium Trim Between Marks 0.922 metres by the stern 
Angle of Vanishing Stability 16.0 degrees to stbd 16.9 degrees to port 
Maximum GZ 0.008 metres to stbd 0.012 metres to port 
Maximum GZ Angle 11.6 degrees to stbd 11.6 degrees to port 

 
Heel 

Angle 
degrees 

Righting 
GZ 

metres 

Lever 
KN 

metres 

Waterline 
 

metres 

Trim 
 
metres 

VCB 
 
metres 

GZ Curve 
Area 

metres.rad 
0.0 -0.002 0.000 1.433 0.923 0.517 0.000 
2.9 0.000 0.076 1.433 0.922 0.518 0.000 
5.0 0.002 0.132 1.434 0.919 0.520 0.000 

10.0 0.007 0.266 1.437 0.909 0.532 0.000 
15.0 0.003 0.387 1.455 0.909 0.549 0.001 
20.0 -0.019 0.489 1.494 0.929 0.567 -- 
25.0 -0.052 0.574 1.550 0.962 0.587 -- 
30.0 -0.090 0.651 1.619 1.005 0.608 -- 
35.0 -0.129 0.720 1.698 1.058 0.632 -- 
40.0 -0.167 0.784 1.784 1.118 0.659 -- 

 
Downflooding and Margin Line Points Freeboard Stbd Angle Port Angle Type  Description 

X Y Z metres degrees  
3.610 0.950 2.043 0.978 45.8 134.4 Downflood ER vent lower cnr, out 
3.910 0.750 2.043 1.023 54.6 129.6 Downflood W'house door sill, out 
-2.800 1.900 2.132 0.281 11.3 113.4 Margin D.E. @ Transom 
-0.807 2.014 1.848 0.222 9.2 134.5 Margin Freeing Port #1 (aft) 
-0.345 2.048 1.794 0.219 9.0 139.5 Margin Wolfson FB Mark, 25% LOA 
0.109 2.076 1.755 0.231 9.3 143.9 Margin Freeing Port #2 
1.033 2.116 1.666 0.247 9.6 152.7 Margin Freeing Port #3 
1.945 2.123 1.612 0.298 10.9 159.8 Margin Freeing Port #4 
2.861 2.084 1.579 0.372 13.0 166.0 Margin Freeing Port #5 (fwd) 
4.110 1.968 1.567 0.510 17.3 173.4 Margin D.E. @ W'house bkd 
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Appendix 6 Inclining Experiment Results 
 

Mean Shell Thickness 0.0000 metres 
Longitudinal Datum X=0 
Vertical Datum Z=0 
Trim Length 8.000 metres 
Draught Marks   Name   X metres Z metres 

 
 
 
 
 
 

No. Direction Weight 
tonnes 

Distance 
metres 

Deflection 
P1, mm 

Rate P1, 
Deflection/Moment 

Deflection 
P2, mm 

Rate P2, 
Deflection/Moment 

1 Starboard 0.0491 3.6940 31.6 174.224 56.0 308.752 
2 Starboard 0.0481 3.8045 34.2 186.889 48.0 262.300 
3 Port 0.0731 3.7303 50.8 186.296 76.0 278.710 
4 Port 0.0241 3.8045 16.7 182.139 27.8 303.201 
5 Port 0.0480 3.7490 32.0 177.825 51.0 283.409 
6 Port 0.0486 3.6475 35.5 200.261 49.0 276.417 
7 Starboard 0.0726 3.6810 50.6 189.342 74.0 276.904 
8 Starboard 0.0240 3.7490 17.4 193.385 24.5 272.295 

 

Pendulum Data 
 

No. Position Length 
metres 

GM 
metres 

1 Fwd 2.150 0.281 
2 Aft 3.170 0.270 

 
 

Draught readings 
 

No. Position X Value 
metres 

Draught 
metres 

1 Transom weld at knuckle, inboard -3.110 1.674 
2 FP 1, lower aft cnr -1.012 1.456 
3 FP 3, lower aft cnr 0.831 1.288 
4 FP 5, lower aft cnr 2.655 1.087 
5 u/s fwd end of rubbing strake 5.847 0.711 
6 u/s dent at stem 7.558 0.536 

Weight Reference Datum 
LCG/LCB Reference X 0 
TCG Reference Y 0 
VCG/VCB Reference Z 0 

As Inclined Condition 
 

Displacement 41.154 tonnes 
LCG 1.956 metres 
VCG 1.204 metres 
KMT 1.480 metres 
GMT 0.275 metres 

Aft Marks A.P. -2.000 0.000 
Mid Marks Midships 2.469 0.000 
Fwd Marks F.P. 6.000 0.000 

Weight Shifts    
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LCB 1.877 metres 
VCB 0.469 metres 
Specific Gravity at Inclining 1.0250 
Mid Marks Draught    1.089 metres 
Trim Between Marks 0.861 metres by the stern 

 
 

 

Items to be added to calculate lightship 
 

Item Weight 
tonnes 

LCG 
metres 

VCG 
metres 

TCG 
metres 

FSM 
tonnes.m 

Radar dome & post, PS 0.014 4.490 6.860 -0.750 0.000 
3 x antennas & post, SS 0.002 4.490 6.330 0.750 0.000 
Mast on wheelhouse 0.009 4.490 7.000 0.000 0.000 
H.O. tank structure, ON 0.040 2.490 0.579 0.000 0.000 
North Sea GF80, ON 0.000 -- -- -- 0.000 
Aggregate in hold, mid 0.507 6.171 -0.166 0.000 0.000 
4 men Ocean Safety liferaft 0.030 4.910 4.350 -0.700 0.000 
Total 0.602 5.794 0.401 -0.050 0.000 
Items to be removed to calculate lightship 

 

Item Weight 
tonnes 

LCG 
metres 

VCG 
metres 

TCG 
metres 

FSM 
tonnes.m 

Trough fwd 0.009 3.760 2.113 0.200 0.000 
Engineer by fwd pendulum 0.080 3.510 2.643 0.200 0.000 
Bracketry above fwd pendulum 0.001 3.760 4.260 0.200 0.000 
Trough aft 0.009 -0.620 0.930 -0.150 0.000 
Engineer by aft pendulum 0.070 -0.270 0.880 -0.150 0.000 
Bracketry above aft pendulum 0.002 -1.120 3.900 -0.150 0.000 
Inclining wts A 0.096 1.570 1.685 0.000 0.000 
Inclining wts B 0.097 0.435 1.822 0.000 0.000 
Inclining wts C 0.096 1.045 1.744 0.000 0.000 
Inclining wts D 0.097 -0.165 1.822 0.000 0.000 
Lead ballast in fish hold, fwd 0.217 1.350 0.770 1.650 0.000 
Lead ballast in fish hold, mid 0.169 0.550 0.740 1.570 0.000 
Lead ballast in fish hold, aft 0.097 0.070 0.740 1.570 0.000 
Spare dredge teeth 0.030 1.730 0.680 1.180 0.000 
H.O. tank structure, OFF 0.040 2.640 0.654 -0.100 0.000 
North Sea GF80, OFF 0.000 -- -- -- 0.000 
Aggregate in hold, fwd 0.025 6.569 -0.466 0.000 0.000 
Aggregate in hold, mid 0.051 6.166 -0.480 0.000 0.000 
Aggregate in hold, aft 0.431 5.727 -0.306 0.000 0.000 
Total 1.616 2.512 0.766 0.503 0.000 
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Lightship Condition 

 

Specific Gravity 1.0250 
Displacement 40.139 tonnes 
LCG 1.991 metres 
VCG (uncorrected for fluids) 1.210 metres 
VCG 1.210 metres 
GM 0.269 metres 

 
Draught Aft 1.527 metres 
 Mid 1.064 metres 
 Fwd 0.699 metres 

Trim Between Marks 0.827 metres by the stern 
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Annex B

MGN 427 (F) - Stability Guidance for Fishing Vessels of under 15m Overall Length



     
MARINE GUIDANCE NOTE 

 
 
 

MGN 427 (F) 
 
 

Stability Guidance for Fishing Vessels of under 15m 
Overall Length  
 
Notice to all Shipyards, Boatbuilders, Fishing Vessel Operators, Skippers, Fishermen, 
Designers and Consultants  
 

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

Summary  
This Notice: 
 

• Provides guidance for stability assessment to help fishermen make decisions. 
• Strongly recommends owners and skippers to commission and purchase new 

vessels which have had a stability assessment and stability information 
supplied. 

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

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

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

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

 
 
1. Introduction  
 
1.1 Vessels under 15 metres LOA are not currently required to have approved stability that 

is compliant with statutory requirements.  There is presently no intention to introduce 
statutory requirements for vessels under 12 metres registered length. 

 
1.2 Any vessel must be stable for its intended purpose and it is reasonable to expect that 

naval architectural skills will be employed during the design and construction process 
to ensure that the vessel is safe for use.  MCA recommends that all purchasers ask for 
stability information from builders.  
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1.3 No vessel can be designed to be inherently safe; this depends upon the way it is 
operated.  Therefore a vessel must be operated in such a manner that keeps it stable 
and provide a safe working platform for those onboard, whatever the purpose of the 
vessel or the operational circumstances. 

 
1.4 Unfortunately it is not possible to make an assessment of stability and hence the 

safety of the vessel by simple inspection; however, various tools and assessment 
methods can be used to provide a degree of confidence and assurance.   

 
 
2. Legal Responsibilities  
 
2.1 While no specific statutory requirements currently exist for the stability of small fishing 

vessels, the owner, skipper and others do have legal responsibilities as detailed under 
the Merchant Shipping and Fishing Vessels (Health and Safety at Work) Regulations 
1997.   

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

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

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

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

 
2.2 In the absence of specific statutory requirements for stability and its subsequent 

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

 
 
3. Some factors to consider and some myths   
 
3.1  A number of factors can affect a vessel’s stability, for example its length and breadth, 

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

• Full stability information, inclining experiment and calculation. 
• Small Commercial Vessel Code standard. 
• A modified small passenger vessel standard. 
• IMO Roll Period Approximation. 
• Wolfson Guidance. 

 
 

5 Full Stability Method  
 
5.1  This requirement will apply to all vessels over 12 metres and is widely used. 
 
5.2 The method requires the lightship weight and centres of gravity both vertical and 

longitudinal to be ascertained (e.g. inclining experiment) and that the stability for a 
series of loading conditions be calculated. 

 
5.3 The properties of the GZ Curves are then compared with the criteria reproduced here 

at Annex 1 and Appendix 1 to that Annex. 
 
5.4 Many Naval Architects consider that the established criteria are good for vessels 

above 7m registered length. 
 
5.5 Vessels which have previously been on a roll test, if they have had no structural 

modifications, may continue on the roll test until modified.  Should they have been 
modified or wish to modify they must contact the MCA and prepare for hull stability 
assessment.  

 
6 Small Commercial Vessel Code Standard (heel test)  
 
6.1 This method requires checking the heel, resultant from the application of the maximum 

load on the maindeck at the maximum outboard position, is within 7°, together with 
sufficient freeboard. 

 
6.2 The method may only be used for vessels carrying up to 1000 kg of cargo, in this case 

fish, and may not be most suited for cockle/mussel dredgers bagging the catch.  
 
6.3 This method has distances from port as limits of operation. 
 
6.4 For further details see Annex 2. 
 
7 Small Passenger Vessel Heel Test  
 
7.1  As an alternative to the Small Commercial Vessel Code heel test standard, an 

equivalent test can be used to that on small passenger vessels, which allows for 
weights in excess of 1000 kg.   

 
7.2  It considers a shift in passenger, or in this case landed fish weight, with an assumed 

distribution of 2/3 : 1/3 on each side of the vessel.  This gives a simple formula of 
WB/12 (see Annex 3, paragraph 6.0) as a heeling moment which when applied should 
not exceed a vessel heel of 7o, plus a minimum freeboard requirement. 

 
7.3  This method can be repeated to check for changes over time. 
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7.4  For further details see Annex 3. 
 
8 Roll period Approximation (IMO)  
 
8.1 This is an operational comparative method to determine whether the vessel is stiff or 

tender. 
 
8.2 Because of its simplicity it can be used operationally by the skipper.  
 
8.3 This method is particularly useful to assess changes which can affect stability during 

the life of the vessel (if the roll period increases the vessel is becoming less stable).    
 
8.4 Refer to Annex 4 for further information. 
 
9 Wolfson Guidance  
 
9.1 Overview  
 
9.1.1 During 2003 to 2006, the Maritime & Coastguard Agency in response to the Marine 

Accident Investigation Branch (MAIB) Recommendations, sponsored a number of 
initiatives aimed at reducing the number of stability associated accidents onboard 
United Kingdom fishing vessels. 

 
9.1.2 These initiatives included earlier work on identifying the use of a stability model for 

increasing “stability awareness” and the commissioning of research into a system 
which would inform the skipper concerning his management of stability.    

 
9.1.3 The research was conducted by the Wolfson Unit of the University of Southampton.  
 
9.2 Deliverable  
 
9.2.1 Deliverables from the research included; 
 
9.2.2  To produce a “traffic light” system which would inform the user of the level of risk 

associated with a particular operation, and; 
 
9.2.3 to provide a baseline which could be used over time to recognise degradation of 

stability due to the acquisition of lightship by growth or the retention of equipment, 
stores or supplies.  

 
9.3 Research Results  
 
9.3.1 The research results have been published and are available on the Wolfson website, 
 at www.wumtia.soton.ac.uk . 
 
9.3.2 The Method has been publicised during recent United Kingdom “FISHING” Exhibitions 

and presented academically. 
 

9.4 Making the Method available  
 
9.4.1 The FISG Stability Sub Group decided that the Document, “Preparation of Guidance 

Information for Fishing Vessels – Instructions for Consultants”, prepared by the 
Wolfson Unit should be published for information and guidance. This is attached at 
Annex 4. 

 
9.4.2 Fishing vessels load their cargo at sea. It should always be remembered that no 

matter how inherently stable the vessel may be, that if the net snags on an obstruction, 
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the vessel may be overwhelmed. Due regard should always ensure that the towing 
point is as low as possible. To save the ship, the fishing gear may have to be buoyed 
and jettisoned to recover later, possibly using a bigger vessel. 

 
9.4.3 The attachment of fishing wire to the trawl winches should always be arranged for 

quick removal. The rope type of attachment is most effective and allows the wire to be 
parted from the winch drum quickly.     

 
10 Notes on Maintaining Stability    
 
10.1  A notice containing simple and effective methods for maintaining stability should be 

posted on the vessel in a prominent position, where crew members will see it.  
 
10.2  The notice should include notes entitled “Simple Efforts for Maintaining Stability” or 

similar. These notes should be relevant to the vessel, its gear and catch handling 
arrangements and the fishing method. Suggestions for notes follow, and relevant ones 
might be selected from, or based on, this list but it is not intended to be exclusive.  

 
• To maintain the approved stability, ensure that external doors and hatches 

are not left open at sea. (Those assumed to be closed in preparation of the 
Notice should be identified clearly here). 

• Ensure that scuppers and freeing ports are open and clear of obstructions to 
allow water to drain quickly from the deck. 

• Before attempting a heavy lift, or freeing snagging gear, inform the 
coastguard, bring the warp as far inboard and as low as possible, close all 
the doors and hatches and ensure that all crew are on deck, wearing 
lifejackets.  

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

• The vessel may become unsafe if heavy items are moved up, heavier gear 
is fitted or lifting points are moved. 

• Secure all gear and the catch against shifting. 
 
11 Training  
 
11.1 Skippers and crew should attend the Seafish 1-day Intermediate Stability Awareness 

course. Contact your nearest Seafish Approved Training Provider for details or call 
Seafish on 01472 252302. See MGN 411 for further details on fishermen's training. 
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More Information  
 
Vessel Policy Branch  
Maritime and Coastguard Agency  
Bay 2/30  
Spring Place  
105 Commercial Road  
Southampton  
SO15 1EG  
 
Tel :   +44 (0) 23 8032 9139  
Fax :    +44 (0) 23 8032 9104  
e-mail:   Fishing@mcga.gov.uk  
 
General Inquiries: infoline@mcga.gov.uk   
 
MCA Website Address:  www.mcga.gov.uk  
 
File Ref:  MS 88/1/677  
 
Published:  December 2010 
   Please note that all addresses and  
   telephone numbers are correct at time of publishing  
 
© Crown Copyright 2010  
 
Safer Lives, Safer Ships, Cleaner Seas 
 
When printed by the MCA the material used contains a minimum 75% post-consumer waste paper  
 



 

ANNEX 1    
 
STABILITY CRITERIA (Becoming mandatory for vessels over 12m registered length and 
considered useful for vessels down to 7m registered length)  
 
1. Vessels shall, for the operating conditions and circumstances set out in Appendix 
1 to Annex 1 including icing allowances when applicable, and in all foreseeable 
operating conditions, satisfy the following stability criteria after due correction for the 
free surface effects of liquids in tanks:  
 
  i)  the area under the curve of righting levers (GZ curve) shall not be less 
   than: 
 
   (a)  0.055 metre-radians up to an angle of 30 degrees; 
   

(b) 0.090 metre-radians up to an angle of 40 degrees or such lesser 
angle of heel at which the lower edges of any openings in the hull, 
superstructures, deckhouses or companionways, being openings 
that cannot be closed weathertight, are immersed; 

  
   (c)  0.030 metre-radians between the angles of heel of 30 degrees 

and 40 degrees or such lesser angle as defined in (ii) above; 
 
  ii)  the righting lever (GZ) shall be at least 200 millimetres at an angle of 

heel equal to or greater than 30 degrees; 
 
  iii)  the maximum righting lever (GZ) shall occur at an angle of heel not less 

than 25 degrees; 
 
  iv)  in the upright position the transverse metacentric height (GM) shall not 

be less than 350 millimetres; 
 
2. For vessels engaged on single or twin boom fishing the values of dynamic 
stability, righting lever and metacentric height given in sections 1 i), ii) and iv) 
respectively shall be increased by 20%. 
 
LIGHTSHIP PARTICULARS  
 
3. The vessel’s lightship particulars shall be determined by inclining on completion 
of building to the satisfaction of the Certifying Authority.      
    
4.  Weight growth should be monitored carefully and the vessel’s lightship details 
shall be verified at certificate renewal to the satisfaction of the Certifying Authority. 
  
5.  The carriage of unnecessary spare gear, stores and parts, the accumulation of 
debris and the cumulative effects of minor modifications over time can adversely affect 
the vessel’s lightship weight and centre of gravity. Attention shall be made to limiting 
these effects if lightship growth and the possibility of adverse effects on the vessel’s 
stability are to be avoided.  
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APPENDIX 1 to ANNEX 1  
 
INFORMATION AS TO STABILITY OF FISHING VESSELS (FOR VESSELS UP TO 
15M REGISTERED LENGTH. NAVAL ARCHITECTS CONSIDER THESE CRITERIA 
APPROPRIATE FOR VESSELS DOWN TO 7M REGISTERED LENGTH)  
 
The book to be kept on board the vessel pursuant to the requirements of the Code 
(MSN 1813 (F) - The Fishing Vessels Code of Practice for the Safety of Small Fishing 
Vessels), shall contain the following information: 
 

 1.  A statement of the vessel’s name, port of registry, official number, 
registration letters, principal dimensions, date and place of build, gross and 
net tonnage, displacement and minimum freeboard in the deepest 
foreseeable operating condition. 

 
 2.  A profile plan of the vessel drawn to scale showing the names of all 

compartments, tanks, storerooms, crew accommodation spaces and the 
position of the mid-point of the length between perpendiculars (LBP). 

 
 3.  A tabular statement of the capacities and position of the centres of gravity, 

longitudinally and vertically for every compartment available for the carriage 
of cargo, fuel, stores, domestic water, water ballast, crew and effects. The 
free surface function defined in paragraph 9 below shall also be included for 
each tank designed to carry liquid. Details of the centroid of the total internal 
volume of the fish-hold(s) shall be included in such information. The 
calculation may take into account the effect of assuming a void space 
between the top of the catch and the underside of the deckhead provided 
that under normal operating conditions, control of loading in the hold is such 
that the actual void space above the catch will always be equal to or greater 
than that assumed in such a calculation. 

 
 4.  Where deck cargo and/or stores is carried by a vessel the estimated 

maximum weight and disposition of such deck cargo shall be included in the 
information in the appropriate operating conditions, and show compliance 
with the stability criteria set out in the Code.  

  
 5.  A diagram or tabular statement shall be provided showing for a suitable 

range of mean draughts and at the trim stated, the following hydrostatic 
particulars of the vessel: 

 
  (i) the heights of the transverse metacentres; 
 
  (ii) moments to change trim one centimetre; 
 
  (iii)  tonnes per centimetre immersion; 
 
  (iv)  longitudinal position of the centre of flotation; 
 
  (v)  vertical and longitudinal positions of the centre of buoyancy; 
 
  (vi)  displacement in tonnes. 
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 Where a vessel has a raked keel, the same datum (a horizontal line through 
the intersection of the hull moulded line with the vessel centreline, 
amidships) shall be used for the hydrostatics as employed in determining the 
information required in paragraph 3 above. In such cases full information 
shall be included in respect of the rake and dimensions of the keel and may 
be given in the form of a diagram. The positioning of the draft marks relative 
to this datum shall be included on such a diagram. 

 
 6.  A diagram or table shall be provided showing cross curves of stability 

indicating the assumed position of the axis from which the righting levers are 
measured and the trim which has been assumed. Where a vessel has a 
raked keel a horizontal datum through the intersection of the hull moulded 
line with the vessel centreline, amidships, shall be used.  

 
 7.  The information provided under paragraphs 5 and 6 above shall be at such a 

nominal trim that represents accurately the vessel in all normal operating 
trims. Where calculations show that there are significant numerical variations 
in these operating trims the information provided under paragraphs 5 and 6 
above shall be repeated over such a range of trims to allow an accurate 
interpolation of such information at any normal operating trim. 

 
 8.  Superstructure deckhouses, companionways located on the freeboard deck, 

including hatchway structures may be taken into account in deriving such 
cross-curves of stability provided that their location, integrity and means of 
closure will effectively contribute to the buoyancy.  

 
 9. An example shall be included in such information to show the corrections 

applied to the transverse metacentric height and righting levers (GZ) for the 
effects of the free surfaces of liquids in tanks and shall be calculated and 
taken into account as follows: 

   
  (i) the metacentric height in metres shall be reduced by an amount equal 

to the total of the free surface functions for each tank divided by the 
vessel’s displacement in tonnes. For each tank the free surface 
function is given by: 

 
   1.025 x ρi where ρ = specific gravity of the liquid; 
   i = transverse moment of inertia of the surface 

  (i = 
12

3LB  where L=length and B=breadth of the free surface in 

metres) 
 
   i.e. correction = Sum of ρi 
                                                         Displacement 
 

  (ii)  the righting lever (GZ) curves shall be corrected by either: 
 

   (a) adding the free surface correction calculated under (i) above to 
the value in metres of the calculated height of centre of gravity of 
the vessel above datum; or 
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 (b) making direct calculations of the heeling moment due to the 
liquid surface being inclined at the selected angle of heel where 
such calculations take proper account of the position of liquid 
surface in relation to the geometric configuration of the tank. The 
correction to the righting lever (GZ) at any selected angle of heel 
shall then be the summation of the individual heeling moments 
of the tanks considered, divided by the vessel’s displacement. 

 
10.  A stability statement and diagram shall be provided for the usual condition of 

the vessel: 
 

  (i) in the lightship condition: 
 

  the vessel shall be assumed to be empty except for liquids in machinery 
and in piping systems including header tanks. The weight and position of 
the centre of gravity of any permanent ballast or fishing gear shall be 
indicated; 

 
 (ii) in each of the following circumstances so far as they may be applicable to 

the vessel in its foreseeable operating conditions:  
 

 (a) on departure from port: 
  
 the vessel shall be assumed to be loaded with the necessary 

equipment, materials and supplies including ice, fuel, stores and 
water; 

 
 (b) on arrival at fishing grounds: 

 
as sub-paragraph (a) above but account taken of the consumption of 
fuel and stores; 

 
  (c)  on arrival at fishing grounds: 
 

 as sub-paragraph (b) above but the appropriate icing-up allowance as 
set out in paragraph 14 below shall be taken into account; 

 
 (d)  on departure from fishing grounds: 
 

 the vessel shall be assumed to be loaded with its maximum catch but 
account taken of the consumption of fuel and stores;  

 
 (e)  on departure from fishing grounds: 
 

 as sub-paragraph (d) above but the appropriate icing-up allowance as 
set out in paragraph 14 below shall be taken into account; 

 
 (f)  on departure from fishing grounds: 
 

 the vessel shall be assumed to be loaded with 20% of its maximum 
catch but account taken of the consumption of fuel and stores; 
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 (g)  on departure from fishing grounds:  
 

  as sub-paragraph (f) above but the appropriate icing-up allowance as 
 set out in paragraph 14 below shall be taken into account; 

 
  (h) on arrival at port with maximum catch: 
 

 account shall be taken of the consumption of fuel and stores;  
 

 (i) on arrival at port with 20% maximum catch: 
  

 account shall be taken of the consumption of fuel and stores;  
 

 (j) if any part of the catch normally remains on deck, further statements 
and diagrams appertaining to that condition in all the appropriate 
circumstances set out in subparagraphs (d) to (i) inclusive shall be 
provided; 

 
 The total free surface correction for the effect of liquid in tanks shall be applied 

to each loading condition set out in the foregoing provisions of this paragraph. 
The free surface correction shall take into account the amounts of fuel, 
lubricating oil, feed and fresh water in the vessel in each such loading 
condition. 

 
 (iii) Working instructions, specifying in detail the manner in which the vessel is to 

be loaded and ballasted, shall be included within the Trim and Stability 
Manual. The instructions shall generally be based upon the conditions that are 
specified in paragraph (ii) above. For vessels in which no provision has been 
made for the carriage of deck cargo, the working instructions shall also 
contain the following statement: 

 
  “Provision has not been made within the vessel’s stability for deck stowage of 

catch. 
 

  Catch landed on deck shall be stowed below as soon as is possible and prior 
to landing further catch” 

 
11.  Where provision is made in a particular area of the vessel for the washing and 

cleaning of the catch which could lead to an accumulation of loose water a further 
statement and diagram shall be provided appropriate to that condition which 
takes into account the adverse effects of such loose water, it being assumed that:  

 
 i) the amount of loose water on deck is determined by the size and 

disposition of the retaining devices; and 
 

 ii) in all other respects the vessel is loaded in accordance with (d) or (f) of 
paragraph 10 above, whichever is the less favourable with regard to the 
vessel’s stability. 

 
12. Each stability statement shall consist of: 
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(i) a profile drawn to a suitable scale showing the disposition of the 
deadweight components;  

 
 (ii) a tabular statement of all the components of the displacement including 

weights, positions of centres of gravity, transverse metacentric height 
corrected for free surface effects, trim and draughts; 

 
 (iii) a diagram showing a curve of righting levers (GZ), corrected for free 

surface effects and derived from the cross-curves of stability, showing, 
if appropriate, the angle at which the lower edges of any opening which 
cannot be closed watertight will be immersed. The diagram shall also 
show the corresponding numerical values of the stability parameters 
defined in section 3.1.2 of the 15-24m Code (as reproduced in Annex 1 
above).  

 
13. The information provided under sub-paragraph (iii) of paragraph 12 above shall 

be supplemented by a graph or tabular statement showing the maximum 
permissible deadweight moment over a range of draughts which shall cover 
foreseeable operating conditions. At any given draught this maximum 
permissible deadweight moment value is the total vertical moment about a 
convenient base line, of all the component weights of the total deadweight 
which, at that draught, will ensure compliance with the minimum stability criteria 
requirements of the Code. If an allowance for the weight due to icing-up is 
required, this shall be taken into account by a suitable reduction in the 
permissible moment. Where the stability information is supplied in accordance 
with the requirements of this paragraph the tabular statement required in 
accordance with sub-paragraph 12(ii) above shall include the deadweight 
moment appropriate to each condition and an example shall be added to the 
stability information to demonstrate the assessment of the stability. 

 
14. The icing-up allowance which represents the added weight due to ice accretion 

on the exposed surfaces of the hull, superstructure, deck, deckhouses and 
companionways shall be calculated as follows: 

 
  (i) full icing allowance: 
 

all exposed horizontal surfaces (decks, house tops, etc.)  shall be assumed to 
carry an ice weight of 30 kilogrammes per square metre. The projected lateral 
area of the vessel above the waterline (a silhouette) shall be assumed to carry 
an ice weight of 15 kilogrammes per square metre. The height of the centre of 
gravity shall be calculated according to the heights of the respective areas and 
in the case of the projected lateral area the effect of sundry booms, rails, wires, 
etc., which will not have been included in the area calculated shall be taken into 
account by increasing by 5% the weight due to the lateral area and the moment 
of this weight by 10%.  This allowance shall apply in winter (1st November to 
30th April inclusive in the northern hemisphere) to vessels which operate in the 
following areas: 

  
 (a) the area north of latitude 66°30’N. between longitude 10ºW. and the 

Norwegian Coast;  
 

  (b) the area north of latitude 63°N. between longitude 28ºW. and 10ºW.; 
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  (c) the area north of latitude 45°N. between the North American continent 

and longitude 28°W.; 
 
  (d) all sea areas north of the European, Asian and North American 

continents east and west of the areas defined in (a), (b) and (c) 
above; 

  
  (e) Bering and Okhotsk seas and Tatar Strait; 
 
  (f) South of latitude 60°S. 
 
 (ii)  Half of the full icing allowance:  
 
 this shall be taken as one half of that calculated under sub-paragraph 

(i) of this paragraph and shall apply in winter to vessels which operate 
in all areas north of latitude 61°N. between longitude 28°W. and the 
Norwegian Coast and south of the areas defined as the lower limit for 
the full icing allowance between longitude 28°W. and the Norwegian 
Coast. 

 
15. Information shall be provided in respect of the assumptions made in calculating 

the condition of the vessel in each of the circumstances set out in paragraph 10 
above for the following: 

 
 (i) duration of the voyage in terms of days spent in reaching the fishing 

grounds, on the grounds and returning to port; 
 

 (ii) the weight and disposition of the ice in the hold at departure from port 
including the heights of stowage; 

 
 (iii) consumption rates during the voyage for fuel, water, stores and other 

consumables; 
 
 (iv) ratio by weight of the ice packed with the catch in the fish hold; 
 

 (v) melting rates for each part of the voyage of the ice packed with the 
catch and the ice remaining unused in the hold. 

 
16. A copy of a report of an inclining test of the vessel and the derivation there from 

of the lightship particulars shall be provided. 
 
17. A statement shall be given by or on behalf of the owner of the vessel that the 

statements and diagrams supplied with respect to the operating conditions set out 
in paragraph 10 above are based on the worst foreseeable service conditions in 
respect of the weights and disposition of fish carried in the hold or on deck, ice in 
the hold, fuel, water and other consumables. 
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12.2 Motor Vessels  
 
12.2.1 General  
 
 Section 12.2.2 defines the requirements for minimum freeboard for a motor 

vessel whose stability has not been assessed using ISO 12217 ‘Small craft - 
Stability and buoyancy assessment and categorisation’ Part 1. Section 12.2.3 
defines how and when the freeboard mark, and deck line, should be applied. 
Requirements for an inflatable boat or boat fitted with a buoyant collar, not 
requiring an approved Stability Information Booklet, are contained within 
Section 12.2.4.  

 
 It should be noted that for vessels whose freeboard is not determined using 

Section 12.2.2.2, and are not provided with an approved stability information 
booklet, although requirements exist for minimum freeboard, such vessels are 
not required to be marked with a freeboard mark. In such cases the loading of 
the vessel is governed the maximum permissible weight, in accordance with 
Section 11, as identified on the vessel’s certificate. 

 
12.2.2 Minimum freeboard  
 

The freeboard , for a motor vessel whose stability has not been assessed in 
conjunction with Sections 11.3.8 or 11.4.5, should be not less than that 
determined by the following requirements:- 

 
12.2.2.1 Vessels which carry cargo or a combination of passengers and cargo for which 

the cargo element does not exceed 1000kg. 
 

A vessel, other than an inflatable or rigid inflatable boat covered by 
Section 12.2.4, when fully loaded with cargo and non-cargo deadweight 
items certificated to be carried (each person taken as 75kg) should be 
upright and:- 

 
 .1 in the case of a vessel with a continuous watertight weather deck in 

accordance with Section 4.3.1.1, which is neither stepped or recessed or 
raised, have a freeboard measured down from the lowest point of the 
weather deck of not less than 300 mm for vessels of 7 metres in length 
or under and not less than 750 mm for vessels of 18 metres in length or 
over.  For a vessel of intermediate length the freeboard should be 
determined by linear interpolation; 

 
.2 in the case of a vessel with a continuous watertight weather deck in 

accordance with Section 4.3.1.2, which may be stepped, recessed, or 
raised, have a freeboard measured down from the lowest point of the 
weather deck, of not less than 200 mm for vessels of 7 metres in length 
or under and not less than 400 mm for vessels of 18 metres in length or 
over.  For a vessel of intermediate length the freeboard should be 
determined by linear interpolation.  The raised portion(s) of the 
watertight weather deck should extend across the full breadth of the 
vessel and the average freeboard over the length of the vessel should 
comply with .1 above for a vessel with a continuous watertight weather 
deck; 

 
.3 in the case of an open boat, have a clear height of side (i.e. the distance 

between the waterline and the lowest point of the gunwale*) of not less 
than 400mm for vessels 7 metres in length or under and not less than 
800mm for vessels 18 metres in length or over.  For a vessel of 
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intermediate length the clear height should be determined by linear 
interpolation; 

 
*(The clear height of the side should be measured to the top of the 
gunwale or capping or to the top of the wash strake if one is fitted above 
the capping.) 
 

 
12.2.2.2 Vessels which carry cargo or a combination of passengers and cargo for which 

the cargo element exceeds 1000kg, or those that cannot comply with Section 
12.2.2.1. 

 
Freeboard should be assigned in accordance with the Merchant Shipping (Load 
Line) Regulations 1998. 

 
Such vessels should have a scale of draught marks marked clearly at the bow 
and stern. 

 
12.2.2.3 A vessel required to be provided with an approved Stability Information Booklet 

should be assigned a freeboard which corresponds to the draught of the vessel in 
sea water when fully loaded (each person taken as 75kg), but which in no case 
should be less than the freeboard required by Section 12.2.2.1 or 12.2.2.2, nor 
that corresponding to the scantling draught. 

 
12.2.3  Freeboard mark and loading  
 
12.2.3.1 A vessel assigned a freeboard in accordance with Section 12.2.2.2 should be 

marked with a freeboard mark in accordance with the Merchant Shipping (Load 
Line) Regulations 1998 and have a scale of draught marks marked clearly at the 
bow and stern, on both sides of the vessel. The longitudinal position of the draught 
marks, relative to the longitudinal datum for the hydrostatic data, should be 
recorded in the Stability Information Booklet, where provided. 

 
  Where it is considered that the addition of a scale of draught marks is neither 

practicable nor meaningful, for example, due to restricted loading variations, 
application for special consideration should be made to the Administration. 

 
  Additionally, where the line of the deck is not immediately discernable, a vessel 

should be provided with a deck line. The deck line and freeboard mark should be 
permanent and painted on a contrasting background. 
 
The freeboard mark shall consist of a ring 300 millimetres in outside diameter and 
25 millimetres wide, intersected by a horizontal line 450 millimetres long and 25 
millimetres wide the upper edge of which passes through the centre of the ring. 
The top of the intersecting line should be positioned at the waterline corresponding 
to the assigned freeboard to deck edge at amidships. 
 
No mark should be applied for fresh water allowance. 
 
The assigning letter marking on the bar of the ring and bar should be D on the left 
and T on the right when the MCA is the Certifying Authority.  In the case of any 
other Certifying Authority, the assigning letters should be U on the left and K on 
the right. 

 
12.2.3.2 The freeboard mark for a vessel required to be provided with an approved 

Stability Information Booklet, other than a vessel complying with Section 
12.2.3.1 should be a bar of 300mm in length and 25mm in depth.  
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The marking should be permanent and painted black on a light background or in 
white or yellow on a dark background.  (No assigning letter marking should be 
placed on the bar marking.) 
 
The top of the mark should be positioned at the waterline corresponding to the 
draught referred to in Section 12.2.2.3, at amidships. 
 
Additionally, where the line of the deck is not immediately discernable, a vessel 
should be provided with a deck line. The deck-line shall be marked amidships on 
each side of the ship so as to indicate the position of the freeboard deck. The 
mark need not be of contrasting colour to the surrounding hull. 
 
Where the design of the vessel, or other circumstances, render it impracticable to 
mark the deck line, the Certifying Authority may direct that it be marked by 
reference to another fixed point as near as practicable to the position described 
above. 

 
12.2.3.3 A vessel should not operate in a condition which will result in its freeboard marks 

being totally submerged when it is at rest and upright in calm sea water. 
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ANNEX 3 – SMALL PASSENGER VESSEL HEEL TEST  
 
The Heeling Test and Freeboard Measurements  
 
1.0 Condition of Ship: 
 
The heeling test shall be conducted with fuel and water tanks full. If this is not possible, extra 
weights shall be added at approximately the same longitudinal centre of gravity to simulate the 
additional fuel or water required. Any ballast present on the ship shall be recorded for reference at 
future stability verifications. Photographs of the ship should be taken to aid recording of the 
condition of the ship during the test.  
 
2.0 Weights: 
 
Any form of weights may be used where the mass is known or can be checked using a suitable 
weighing device. Care shall be taken when using sandbags or similar where moisture ingress 
may have a significant effect on their weight. The use of people for performing heeling tests is not 
permitted due to safety and accuracy considerations. 
 
3.0 Movement of weights: 
 
The total heeling moment of WB/12 shall be imposed in 3 shifts of approximately WB/36, with the 
angle of heel being recorded at each stage. This staged heeling allows for subsequent analysis in 
borderline cases, helps avoid experimental errors and reduces the risk of excessive heel angles 
being achieved on newly considered ships. The process shall be performed for shifts both to port 
and to starboard. It is not necessary to utilise all the weights on board to produce the required 
heeling moment; the amount of weight used to provide the heeling moment will depend upon the 
distance it is able to be shifted. The type of weights, distribution and movement shall be agreed 
with the owner or representative prior to the test. 
 
4.0 Measurement of Angle of Heel: 
 
The angle of heel may be measured using battens pre-marked with freeboard corresponding to 5° 
and 7° of heel. In most cases, however, it is considered easier to calculate the angle of heel by 
use of a pendulum, calibrated inclinometer, water tube or by freeboard measurements. The 
angles of heel shall be measured by two separate methods where practicable to provide a means 
of verification. For example, this could be two pendulums (forward and aft), a pendulum and 
freeboard measurements or pendulum and inclinometer. When a pendulum is used to measure 
the heel angle the pendulum shall ideally be of sufficient length to produce a deflection of 35 mm 
for each weight shift. The angle of heel shall be recorded. Care shall be taken to ensure the ship 
is floating freely and avoid the influence of wash from passing ships, wind heeling and mooring 
line tension on heel angle measurements. 
 
5.0 Assumed Centre of Gravity of Fish Landed on Deck: 
 
The vertical centre of gravity of fish landed shall be assumed to be 500 mm above the deck.  
 
6.0 Heeling Moment: 
 
The two thirds – one third weight distribution equates to the standard heeling moment of WB/12. 
W is the weight of landed fish and B is the extreme breadth to the outside of the hull plating 
(excluding any fendering or rubbing strakes). This heeling moment may be applied using any 
weight and shift distance combination, provided it produces the required heeling moment (heeling 
moment = weight x distance moved). 
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7.0 Freeboard measurements: 
 
7.1 Loaded freeboard measurements shall be taken at the heeling test with all weights onboard to 
represent the maximum capacity of fish in the fully loaded condition. Freeboard measurements 
shall be taken at positions forward, aft and amidships; with the location of the measurement 
points being recorded for future reference. Freeboard measurements shall generally be taken to 
the deck edge at side; any exception to this shall be noted to avoid any misinterpretation. The 
minimum freeboard and its location shall also be recorded. The mean loaded freeboard shall not 
be less than the minimum freeboard permitted for the ship. The minimum freeboard for ships of 
waterline length 6 m or less is 380mm. The minimum freeboard for ships with a waterline length 
of 18.3 m or more is 760mm. For intermediate lengths the minimum freeboard shall be calculated 
by linear interpolation.  
 
7.2 The mean loaded freeboard measured at the amidships point from the deckline shall be the 
loaded freeboard of the ship and shall be the freeboard to be marked. The freeboard shall be the 
distance between the position of assumed minimum freeboard to the waterline.  
 
7.3 Ships may take the minimum freeboard to the lowest point of downflooding rather than to the 
deck edge, providing that the upstands or superstructure raising the point of downflooding above 
the level of the deck are of a similar standard of watertight structural efficiency to the ship’s 
topsides. 
 
7.4 In the case of ships heeling less than 7° but not meeting the minimum freeboard requirement, 
a reduced minimum freeboard may be accepted provided that the actual freeboard in the heel 
test condition is not less than the residual freeboard would have been, had the prescribed 
minimum freeboard criteria been complied with and the ship had heeled to the full 7°. 
 
7.5 At the heeling test, freeboard measurements shall also be taken in the ‘light’ condition with no 
landed fish weight onboard. This may be done before or after the heeling test is conducted. The 
tank states shall be as per the heeling test condition (full or compensated using weights).  
Freeboard measurements shall be taken forward, aft and amidships; with the location of the 
measurement points being recorded for future reference. Details of any bar stock, changes in 
normal furniture and equipment, and number of personnel onboard shall also be noted. 
 
8.0 Subsequent Stability Verifications: 
 
The ship shall be placed in the same “light” condition as recorded. The upright freeboards shall be 
re-recorded and compared with the previous values. Should the result be the same then the ship 
is deemed to be unchanged and the stability is accepted for a further five years. Due to 
measurement errors freeboards are considered unchanged if within 2 cm of the original figures at 
the bow and stern and 1 cm at the amidships measuring point. Slightly larger figures may be 
accepted if reasons for the change can be accounted for. However, if the change in freeboard 
exceeds these margins and cannot be accounted for (thereby indicating an increase in the 
lightship displacement) then the heeling test must be undertaken. 
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ANNEX 4  
 
THE APPROXIMATE ROLL METHOD  
 
Method  
 
Measure the beam of the vessel in metres (eg 4.6m).  
 
Induce the vessel to roll and time 5 complete rolls (A complete roll is from one side to the other 
and back to the beginning). After the initial force has been applied, the vessel should be 
allowed to roll freely.  Times should be recorded as accurately as possible.  It is also more 
accurate to take the time from the upright rather than the maximum roll angle, due to the 
speed of movement at that position.  
 
Repeat this exercise twice more. From the fifteen rolls determine the average time of one 
complete roll. 
 
If the time for one roll in seconds is greater than the beam in metres, the vessel can be said to 
be tender. Similarly if the time in seconds is less than “the figure” for beam, she may be said to 
be stiff. 
 
Figures should be retained for future comparison and ideally a photograph taken and dated at 
the time of the roll. 

 - 20 - 



 

ANNEX 5 – THE WOLFSON METHOD   
THIS ANNEX REPRODUCES THE DOCUMENT “PREPARATION OF GUIDANCE 
INFORMATION FOR FISHING VESSELS” ISSUED BY THE WOLFSON UNIT  
 
THE WOLFSON METHOD HAS BEEN DEVELOPED FROM A MCA RESEARCH PROJECT. 
SKIPPERS AND OWNERS MAY FIND IT USEFUL.  
 
For additional guidance to calculate the size of freeboard marks for vessels without stability 
data and further examples of stability notices see Appendix 1 to Annex 4.    
  
 
CONTENTS  
 
1. Introduction  
2. Calculation of the Safety Zone Definitions  
3. Calculation of the Critical Loading and Lifting Cases  
4. Information to be Presented  
5. Calculation Methods for Vessels with Full Stability Analysis  
6. Accuracy of Data  
7. Vessel Illustrations  
8. Notes on Maintaining Stability  
9. Photograph  
10. Heeling Test  
11. Instrumentation  
 
 
1. INTRODUCTION  
 
This document summarises the methods used to prepare Stability Notices for fishing vessels. 
It is based on the recommendations of Research Projects 559 and 560 carried out by the 
Wolfson Unit of Southampton University. The researchers recommend that each vessel 
display a Stability Notice in a prominent position in the wheelhouse. This notice would provide 
guidance on how certain loading or lifting operations will reduce the safety of the vessel, and 
on the limiting seastates in which such operations should be conducted. Three safety zones 
are defined, and assigned the colours green, amber and red on the Stability Notice to 
represent the relative levels of safety. 
 
Figure 1 presents a simplified summary of the proposals for stability assessment and 
documentation for fishing vessels, depending on their age, size, and whether they are 
equipped for towing or lifting. Vessels over 15m LOA are required to carry stability books. For 
these vessels, and any smaller vessels that have a full stability analysis, the method of 
providing safety guidance is based on an assessment of the residual stability when loaded or 
lifting. For vessels with no stability information the guidance is based on the residual freeboard 
when loaded or lifting. 
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Figure 1. Flow Chart of the system of assessment and guidance for fishing vessels 
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2. CALCULATION OF THE SAFETY ZONE DEFINITIONS  
 
Three safety zones are defined: 
 
Green: “Safe” in all but extreme sea states 
Amber: “Low level of safety” and should be restricted to low sea states 
Red: “Unsafe, and danger of capsize” unless restricted to calm conditions and with extreme 

Caution 
 

The safety of a vessel is dependent on its size and stability in relation to the sea state. For a 
vessel of a given size and stability, the lowest, or critical, sea state that could result in capsize 
can be estimated. The safety zone boundaries are defined by the significant waves heights 
Hsamber and Hsred as follows: 
 
Green/amber boundary: Hsamber = 14.01 −+ LOA  

 
Amber/red boundary:  Hsred  = (Hsamber)/2 
 
The loading and lifting cases that are most likely to occur, and which reduce the stability to 
these values, should be presented on the Stability Notice. 
 
3. CALCULATION OF THE CRITICAL LOADING AND LIFTING CASES  
 
3.1 Minimum stability for vessels with full stability analysis: 
 
The critical loading or lifting cases that correspond to the green/amber and amber/red safety 
zone boundaries are defined by the residual range of stability and righting moment: 
 
 
Green/amber boundary: Range maxRM = 20B(Hsamber) 
 
Amber/red boundary zone: Range maxRM = 20B(Hsred) 
 
Where  Range is the residual range of positive stability in degrees 

RMmax is the maximum residual righting moment, having taken account of any 
heeling moments due to offset weights, lifting or wind, in tonne.metres 
B is the maximum beam in metres 

 
The potential for significant downflooding should be considered, and the stability curve 
terminated at the downflooding angle. 
 
3.2 Minimum freeboard for vessels with no stability data: 
 
For vessels with no stability data, the critical loading or lifting cases that correspond to the 
safety zone boundaries are defined by the residual minimum freeboard. That is the minimum 
height of the lowest part of the weather deck above the waterline. The only vessel dimensions 
required are the overall length and beam.  
 
Decked Vessels 
 

Green/amber zone boundary:  Min.Freeboard = 
L
B

(Hsamber) 

 

Amber/Red zone boundary:  Min.Freeboard = 
L
B

(Hsred) 
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Undecked Vessels  
 
Because of the increased risk of swamping by wave action, no green safety zone is defined for 
undecked vessels. 
 

Amber/red zone boundary  Min.Freeboard = 
L

B6.2
(Hsred) 

 
4. INFORMATION TO BE PRESENTED 
 
The following information should be included for each case  presented on the Stability Notice:- 
 

• The significant wave height of the maximum recommended sea state for 
the amber and red zones. 

 
• The range of minimum residual freeboards appropriate for each zone. 
 
• For loading cases, definitions of the critical loadings that are identifiable on 

board. 
 
• For lifting cases, the range of heel angles appropriate to each zone, and, or 
 
• Where a load cell is fitted, the range of lifting loads appropriate to each 

zone. 
 
5. CALCULATION METHODS FOR VESSELS WITH FULL STABILITY ANALYSIS  
 
5.1 Loading cases  
 
It is preferable for consultants to use software that automates the calculation to such a degree 
that it can be based on all of the standard loading conditions, in the same way as a maximum 
allowable KG calculation might be performed. It should be possible then to identify the worst 
conditions as those with the lowest loads at the safety zone boundaries. 
 
If it is not practical to consider all loading conditions, care should be taken to ensure that the 
worst condition is selected. The condition with the lowest stability might have the highest 
freeboard, and it is not always possible to identify by inspection which condition might have the 
lowest level of safety when additional loads are applied, particularly when lifting. Conventional 
assessment does not consider righting moment, and the condition with the lowest GZ values 
might not be the condition with the lowest righting moment. 
 
It is necessary to consider all possible loading cases that might be hazardous to the vessel. 
These might include overloading holds, filling hoppers, holding catch on deck, and lifting from 
all blocks with capacity. Example lifting cases for a beam trawler are presented in Figure 3. 
 
It may be necessary to consider combinations of loading and lifting, particularly where it is 
likely that a combination of the two will take place, or where normal operations will result in 
very large variations of loading condition and stability. Examples of possible presentations are 
shown in Figure 4 and Figure 5. Figure 3 is preferred because it identifies the increased 
danger of lifting when adversely loaded. 
 
It is anticipated that, in most cases, such a study will provide redundant information, and every 
effort should be made to simplify the Stability Notice by minimising the number of loading 
cases presented. Redundant information will occur if maximum possible loads or lifts do not 
result in a reduction of stability to the amber zone. Simplification of the information may also be 
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possible where different loading cases have similar critical loads, and therefore may be groups 
together with a common value. 
 
6. ACCURACY OF DATA  
 
When operating with minimal stability, small changes to the loading case can result in large 
changes to the predicted value of the critical seastate. This is because the range of stability, 
which is the dominant parameter, can reduce rapidly, particularly with asymmetric loading, or 
lifting, cases. Whilst accuracy of the calculations is necessary to ensure that reliable 
information is provided, it should be borne in mind that the information is based on estimates 
of vulnerability which depend on many variables. This method does not offer a precise 
prediction of capsize, and so presentation of information to a high degree of accuracy is not 
appropriate.  
 
Calculated values should be rounded to levels that are reasonable, bearing in mind the 
instrumentation or observations to which they relate. As a general rule of thumb, rounding of 
values to within 10% should be appropriate. The following examples are offered for guidance: 
 

Parameter Units Decimal Places 
Seastate metres  0 or 1 
Load tonnes 0 or 1 
Freeboard metres 1 
Heel angle degrees 0 

 
7. VESSEL ILLUSTRATIONS  
 
Simple illustrations should be incorporated to clarify the nature of the information provided. 
These may be simple diagrammatic line drawings of the profile or cross section of the vessel, 
as appropriate to identify each loading case considered. Whilst it is not necessary for these to 
be scale drawings of the vessel, the fishermen will be more likely to relate to them if they bear 
a close resemblance to the vessel.  
 
8. NOTES ON MAINTAINING STABILITY   
 
The notice should include notes entitled “Simple Efforts for Maintaining Stability” or similar. 
These notes should be relevant to the vessel, its gear and catch handling arrangements and 
the fishing method. Suggestions for notes follow, and relevant ones might be selected from, or 
based on, this list but it is not intended to be exclusive.  
 

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

• Ensure that scuppers and freeing ports are open and clear of obstructions 
to allow water to drain quickly from the deck. 

• Before attempting a heavy lift, or freeing snagging gear, inform the 
Coastguard, bring the warp as far inboard and as low as possible, close all 
the doors and hatches and ensure that all crew are on deck, wearing 
lifejackets.  

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

• The vessel may become unsafe if heavy items are moved up, heavier gear 
is fitted or lifting points are moved. 

• Secure all gear and the catch against shifting. 
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9. PHOTOGRAPH  
 
A photograph of the full profile of the vessel should be included, and labelled with the date it 
was taken. The date should correspond with the preparation of the Stability Notice. 
 
 
10. FREEBOARD MARKS  
 
The researchers propose that Freeboard marks are applied on all vessels for which the 
guidance information has been based on minimum freeboards rather than on a full stability 
analysis. 
 
The marks should be placed on both sides of the vessel.  In selecting the location, the most 
likely reason for reduced freeboard should be borne in mind.  If a large load is added well 
forward of aft, or is lifted from a point that is well forward of aft, the load might induce a large 
trim, resulting in the minimum freeboard being at a different longitudinal location compared 
with the upright case. While the research is based on the minimum freeboard it is not possible 
to calculate the exact location of minimum freeboard because freeboard might be reduced with 
a number of different load configurations. A consistently useful position is 25% LOA (forward 
from the aft end i.e. 75% abaft the fore end). 
 
The marks should be applied in a colour that contrasts with the surrounding topsides. 
 
The size and shape of the marks should conform to the dimensions shown in Figure 2.   
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11. HEELING TEST  
 
The aim of the heeling test is to indicate whether significant modifications have been made to 
the vessel, its gear or gear handling arrangement. Significant modifications will require revision 
of the Stability Notice, and perhaps the stability booklet, in which case an inclining experiment 
will be required. 
 
It is preferable to use components of the actual gear, lifted from a block in its highest or 
furthest outboard location, to give a measurable heel angle. Such a heeling test will relate 
directly to the fishing operation. More importantly, it will enable the fishermen to relate their 
operation to their vessels stability. 
 
For a beam trawler, this is straightforward because one beam trawl from the horizontal derrick 
on one side, typically, will result in a heel angle of about 10 degrees. Any increase in the trawl 
weight or derrick length, or decrease in the stability, will result in a larger angle. Small 
differences are not important because they are inevitable with wear of the gear and small 
variations in the loading condition. It is not considered necessary to specify the vessel loading 
condition precisely but some level of repeatability in the righting moment is required. Because 
the righting moment is proportional to the product of displacement and GM, and both tend to 
increase with increased tank contents, variations of around 30% are to be expected between 
the depart port and arrival conditions. A convenient loading condition, such as a nominal 
depart port condition, should be selected. Empty hold, no ice and full tanks might be a practical 
condition for example. Preferably this should be agreed by the skipper and surveyor well in 
advance of the first test. The vessel should be trimmed upright by movement of loose gear or 
tank contents, or the heel test may be conducted on both sides, and a mean value recorded to 
eliminate the effects of any initial list. 
 
The heel angle can be measured with a simple inclinometer, provided it enables a suitable 
level of accuracy. If the heeling test is conducted at the same time as an inclining experiment it 
may be convenient to use a damped pendulum. If the heel angle is significantly greater than 
that recorded when the Stability Notice or stability booklet were prepared, it will be necessary 
to determine the reason for the increase. It is suggested that a suitable criterion for 
acceptability, or margin of variation, in the measured heel angle is within 10% of the original 
value. It should be noted that such an increase in the heel angle may be gradual, so that 
successive heeling tests might be within the acceptable margin of each other, while the 
cumulative effect results in an increase from the original that is unacceptable. 
 
There are three possible reasons for an increase in heel angle, and each one that applies will 
require appropriate revision of the stability documents for the vessel. In some cases a 
combination of reasons will apply. 
 
Reason for increase in heel angle Revisions required 
Increased weight of fishing gear Stability booklet – gear details and loading 

conditions 
Longer derricks, or a higher lifting point Stability booklet – derrick details 

Stability Notice – maximum recommended lifting 
loads 

Reduced vessel stability Conduct new inclining experiment 
Stability booklet – loading conditions 
Stability Notice – all data 
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12. INSTRUMENTATION  
 
12.1 Load cells and warp tension monitoring systems  
 
Where load cells are fitted to the lifting blocks, or the vessel has warp tension monitoring 
equipment, the lifting loads corresponding to the safety zone boundaries should be presented 
on the Stability Notice, unless they exceed the capacity of the lifting equipment. 
 
12.2 Inclinometers  
 
An inclinometer enables the heel angle due to lifting to be monitored, and compared with heel 
angle information on the Stability Notice. Whilst it is unlikely to be as accurate as lifting load 
monitoring instrumentation, it has the advantage that measurement of heel angle incorporates 
any reduction in the stability of the vessel or movement of the lifting point. If the stability has 
been adversely affected by unreported modifications to the vessel, poor loading or flooding, 
the heel angle resulting from a given moment will be greater than predicted in the stability 
calculations conducted when preparing the Stability Notice. If the lifting point has been 
relocated, the lifting guidance presented on the Stability Notice may be invalid, but the heel 
angle is unlikely to be affected. 
 
Inclinometers come in a variety of forms and levels of complexity. It would be advantageous to 
have a display with an efficient averaging system to eliminate the roll motion and present the 
mean heel angle, but even a simple device will provide valuable information. A bead in a fluid 
filled tube is perhaps the simplest type, obtainable at yacht chandlers for a few pounds, Whilst 
it will not give a steady reading on a rolling vessel, the observer can obtain a mean reading 
with reasonable accuracy, and such a device would enable the fishermen to become familiar 
with the feel of their vessel at different heel angles. They would then be better able to relate to 
the information on the Stability Notice. 
 
A permanent inclinometer would facilitate conducting a heel test to monitor the stability. 
 
Because simple instruments are cheap, readily available, and trivial to fit, the researchers 
propose that all fishing vessels should be equipped with some form of inclinometer, mounted 
athwartships to measure the heel angle. 
 

 - 28 - 









 

APPENDIX 1 TO ANNEX 4  
 
STEP-BY-STEP GUIDE TO CALCULATE SIZE OF FREEBOARD MARKS FOR VESSELS 
WITHOUT STABILITY DATA  
 
To calculate the size of the marks for a vessel, Beam (B) and Length Overall (LOA) of the 
vessel is needed.  The shape and size of the mark varies between Decked and Undecked 
vessels. 
 
The safety zone boundaries are based on Significant Wave Heights, Hsamber and Hsred which 
need to be calculated in the first instance using the equations below. 
 
Hsamber (metres) =  1)4.01( −×+ LOA  

 
Hsred  (metres) = (Hsamber)/2 
 
Once this has been calculated, the green/amber boundary (F amber) and the amber/red 
boundary (F red) of the mark need be calculated as shown below, which will then indicate the 
size of the mark. 
 
Decked Vessels 
 

F amber  (cm) =  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
××

)(
)(100

metresLOA
metresBHSamber  

F red (cm) = 
2

)( amberF
 

 

 
 
 
   
 
 
 
 
 
 
 
 
 
 

 - 32 - 



 

Undecked Vessels  
 
F red  (cm) =  1006.2 ××× LOAHSB red  
 
Height of the Mark (cm) = 0.5 x F red   
 
Width of the Mark (cm) = 0.25 x F red   
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EXAMPLE STABILITY NOTICES  
 
13.91m Decked Vessel 
 

STABILITY NOTICE
Name A Vessel
No. 0 Loading Safety Minimum Maximum
Owner Mr Smith & Lifting Zone  Freeboard Recommended
Length 13.91 metres Guidance Seastate
Beam 4.89 metres

Good margin of 
residual freeboard

Good 
margin of 

safety
At least 55 cm

Loading or lifting 
reduces minimum 
freeboard to less than 
55 cm

Low level 
of safety 27 to 55 cm 1.6 metres

Excessive loading or 
lifting reduces 
minimum freeboard to 
less than 27 cm

Danger of 
capsize Less than 27 cm 0.8 metres

 
 
 
 
 
 
6.44m Open Vessel  
 

STABILITY NOTICE
Name Noname
No. 0 Loading Safety Minimum Maximum
Owner Mrs Potter & Lifting Zone  Freeboard Recommended
Length 6.44 metres Guidance Seastate
Beam 2.66 metres

Even with a freeboard 
of at least 48 cm, 
swamping may be a 
hazard

Low level 
of safety At least 48 cm

Excessive loading or 
lifting reduces 
minimum freeboard to 
less than 48 cm

Danger of 
capsize Less than 48 cm 0.4 metres

 



Annex C

MAIB Safety Flyer to the fishing industry



SAFETY FLYER TO THE FISHING INDUSTRY

Fishing vessel JMT, capsize and sinking with the loss of two crew
9 July 2015

Narrative

During the afternoon of 9 July 2015, routine contact was lost with the skipper and crewman on 
board the 11.4m scallop dredger JMT that was fishing off Plymouth, UK. A search and rescue 
operation was initiated the following morning when the vessel did not return alongside as expected. 
The body of the crewman was found floating in a life-ring; he was not wearing a lifejacket. The 
wreck of the vessel was located 3.8 miles off Rame Head and was later recovered. The skipper 
was not found. 

The MAIB investigation identified that:

• JMT capsized and sank at around 1501 on 9 July 2015; the weather was good at the time, with 
slight seas.

• The vessel had only 25% of the reserve of stability required by larger fishing vessels.

• The vessel’s stability had been adversely affected by structural modifications and by aspects of 
the vessel’s operation.

• Capsize was possibly triggered by emptying the starboard dredges while the port dredges and 
their contents remained suspended.

• The crew’s likelihood of survival was reduced by not having the opportunity to broadcast a 
distress message, release the EPIRB from its stowage, lifejackets not being worn and the failure 
of the liferaft to surface.



Safety Lessons

1. Structural modifications that increase top weight and raise a vessel’s centre of gravity (winches, 
bigger gantries, higher lifting points etc), will reduce its stability. The extent of this reduction can 
only be determined through a full stability assessment.

2. When fishing, suspended loads, keeping the catch on deck, low fuel levels and not closing 
hatches and doorways have the potential to jeopardise a vessel’s stability. 

3. Small fishing vessels are not required to meet stability criteria. However, simplified methods of 
assessing stability, such as the Wolfson Mark, can at least provide a basic indication of safety at 
very little cost. 

4. The crew did not use the ‘constant wear’ lifejackets that were available on board. Neither 
survived.

5. The liferaft’s HRU activated, but it probably didn’t surface because the canister became trapped 
by the vessel’s superstructure. Finding a place to put a liferaft on small fishing vessels where 
it will not get damaged, interfere with the fishing operation and have a clear route to the sea 
surface in the event of capsize is not always easy. However, it warrants very careful and serious 
consideration.

6. It took over 18 hours for the crewman to be found because the EPIRB was kept in the 
wheelhouse and was not float-free. The fitting of a float-free EPIRB would have alerted the 
coastguard almost immediately and would have dramatically increased the likelihood of the 
crew’s survival.

This flyer and the MAIB’s investigation report are posted on our website: www.gov.uk/maib

For all enquiries:
Marine Accident Investigation Branch Email: maib@dft.gsi.gov.uk
First Floor, Spring Place
105 Commercial Road  Tel: 023 8039 5500
Southampton, SO15 1GH 

http://www.gov.uk/maib
mailto:maib@dft.gsi.gov.uk
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