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GRAPNEL TYPES, RIGS AND ROPES 
 
OPERATIONAL PROCEDURES 
 
1 – SCOPE OF THE SPECIFICATION 
The present specification is aimed at describing various types of grapnel 
available for grappling operations, how to set up the rigs and different grapnel ropes 
in use. 
Grappling operations are carried out to recover cable or ground-rope from the seabed or in order to 
clean up the seabed prior to cable or pipe installations. 
These is a great variety of grapnels since they are used for particular applications such 
as: 
- general recovery 
- detrenching 
- cutting 
Over the years many different designs of grapnels have been used. The advent of 
cable burial has altered the emphasis of recovery from the simple engagement of the 
cable to one which demands more in term of detrenching cable. 
Some of the grapnels which have stood the test of time better than most are reviewed 
below. 
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2 - Types of Grapnels 
2.1 Gifford 
1) Usually used in conjunction with the Rennie, it is made up in units of four hooks 
at right angles to each other. The hooks resemble a crane hook with a broad 
hookseat to form a cup to hold the hooked cable. It can be used on any type of 
bottom but was originally designed for rocky or coral environments. 
2) When grappling for lightweight cable, the Gifford is a good choice as it does not 
dig into the bottom and thus cause variations in tension which may be misleading. 
The Gifford will slide across the bottom with minimum resistance therefore giving 
the most sensitive indication of hooking the cable. 
 

 
 
 
 
Gifford Grapnel 
The Standard size can accept cables up to approximately 51mm diameter.The SG 
Gifford was also developed to accept the American SG cables but will also accept the 
1.47" double armoured cable of 90mm diameter. 
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2.2 - Rennie 
1) Usually used in conjunction with the Gifford, the standard size Rennie Chain 
Grapnel is built up of flat links, each having a double fluke bolted to it. There is 
also a welded type available, which performs the same function, though is slightly 
different in its geometry. The links are shackled together in sets of four in the 
form of a chain, successive links and flukes being at right angles to each other. 
Flukes can be detached for renewal when required. However, on the welded type 
as also shown below, fluke replacement is not possible. 
2) It is normally used with a set of Gifford grapnels to provide weight and back-up 
for varying seabed conditions. The Rennie chain grapnel can be used on any type 
of seabed but was originally designed for rocky environments. 
3) The SG Rennie was also designed to complement the SG Gifford and can accept 
cables of 90mm diameter. 
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5.4.4 - Spearpoint 
1) The Spearpoint grapnel consists of a shank with five prongs with reinforced tips. 
2) Spearpoints vary in size and hence seabed penetration. The two sizes normally 
used on cable ships are the 150kgs and the 250kgs depending on the penetration 
required. They are usually used in sandy or penetrable bottoms where some 
resistance may be experienced. 
3) Spearpoints are often used at the end of a Rennie and Gifford rig or have a Rennie 
and Gifford rig reversed behind them to give extra weight and penetration. 
 

 
 
 
 
 
 



 
�

 
 

 

 
 

 

 ��������	��
������
�  
  

 

 
 
 
 
5.4.5 - Sand Grapnels 
1) Sometimes known as Long Prong Sand grapnels. They have five prongs but no 
reinforcement. These grapnels are gradually being phased out in favour of using 
the spear point grapnel more widely. 
2) They vary in size from 25 kgs to 250kgs. The sizes normally used are the 150 kgs 
and the 250kgs depending on penetration requirements. 
3) They are ideal for use on sandy or easily disturbed bottoms where little resistance 
will be experienced and are particularly good where the cable has become self 
buried to a small degree 
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5.4.6 - Flatfish Grapnel 
1) The Flat Fish Grapnel consists of a large diamond-shaped plate with two prongs. 
2) A wide semi-circular seat is set at the base of the prongs. It is useful in all depths 
on soft or smooth bottoms especially when the cable is in poor condition, as the 
large seat minimises damage to the cable. It can be supplied with short or long 
prongs. This version of the flatfish grapnel is now generally considered obsolete 
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5.4.7 - Flatfish Cutting and holding Grapnel 
1) The Flatfish Cutting Grapnel is for use with lightweight or armoured cable when 
cable bights cannot be brought to the surface sufficiently to inboard the cable. The 
object of the grapnel in cutting mode, is to cut the cable on the seabed, using the 
cable tension to achieve the cutting action. The cutting blades are interchangeable 
between armour cutting blades and LW cutting blades. 
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5.4.9 - Wheeled Detrenching grapnel 
1) This grapnel has been designed for the recovery of buried submarine cables and 
for plough assessment survey operations. A range of flukes (0.6, 0.8 and 1.1 
metres) supplied with the grapnel allows optimisation for the varying penetration 
depth requirements and soil conditions 
2) This detrenching grapnel is a wheeled grapnel, which has an acoustic system with 
sensors capable of indicating to the ship that the cable is hooked (cable located 
sensor used in conjunction with a trigger assembly) or that the grapnel is lifted up 
due to insufficient tow catenary. For detrenching operations, the 0.8 metres or 1.1 
metres flukes fitted with narrow tip will be used and will thus allow a maximum 
penetration depth of either 0.8 metres or 1.1 metres. A shear pin will release the 
1.1 metres fluke at a load of 18 tonnes, and the 0.6 metres fluke at 25 tonnes, if 
fouled on a rock. Although flukes can be fitted to both sides of the grapnel, it is 
easier to handle and deploy if only a single fluke is fitted. 
3) This grapnel has also been used for burial assessment surveys, as the acoustic 
system is also capable of detecting if the grapnel is upside down or the fluke is 
riding out of the seabed. For this type of operations, the 0.6 metres and 0.8 metres 
flukes fitted with large tips will be used. 
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5.5 - Grappling Rigs 
5.5.1 - Ground Chain 
1) The grapnel is connected to the grappling rope via a ground chain that normally 
consists of a 20 meter length of 32mm or 34mm diameter chain. This performs 
the function of keeping the front end of the grapnel low as it is dragged over the 
bottom. When grappling in a strong current, it is usual to connect two ground 
chains, or employ extra grapnels such as Giffords in order to increase the weight 
and help keep the grapnel down. A short trailing chain or reversed Gifford is 
sometimes towed behind the grapnel to prevent it from jumping and also to keep it 
moving in a straight line. It is important to ensure that all shackles on the ground 
Chains and grapnels are connected with the rounded closed end uppermost, as 
otherwise there is a risk of the cable being hooked on the shackle pin. 
2) A ball-bearing swivel should always be inserted between the ground chain and the 
first length of rope to prevent any torsional twist from the rope trying to turn the 
grapnels over. Swivels may also be inserted between connections at changes in 
rope types where different torsional characteristics may exist. 
 
5.5.2 - Grappling Rope 
1) Having decided on the type of grapnel to use consideration must be given to the 
rope. There are now four sizes of compound (Steel Strand with Natural Fibre 
serving) grappling rope in common use: 
•  6 x 3 of breaking strain 18 tonnes 
•  7x7x3 of breaking strain 50 tonnes 
2) For extra sensitivity when grappling in deep water for small LW cable a mixture 
of compound and manmade fibre (MMF) rope may be used. This reduces the 
weight of the grappling rig. The MMF rope is used in the mid-water, with the 
stronger compound rope in contact with the seabed and over the stern sheave. 
MMF rope should never be allowed to contact the seabed as it abrades and wears 
rapidly. 
3) If low tensions are anticipated then 6 x 3 will suffice, but for unknown tensions or 
expected high tensions then 7x7x 3 should be used. When using the detrenching 
grapnel it is strongly recommended that 7x7 x 3 be used for the entire rig. This is 
because, although the shear pin is designed to break at 25t, on occasion this has 
been exceeded. 
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5.5.3 – Typical Rigs 
5.5.3.1 – Rennie and Gifford Grapnels 
Rennie and Gifford grapnels are generally used and rigged in conjunction with each 
other. Both sets of grapnels are shackled together, and then connected, first to a 20m 
heavy ground chain (32mm typically) and then via a swivel to a suitable length of 
7x7x3 compound grapnel rope (100m up to 250m dependant upon working water 
depth). The remaining catenary is then made up to suit the water depth in either 6x3 or 
MMF ropes. The first bearing swivel used in the rig should be rated to 12.5 Tonne 
SWL minimum, and the ‘D’ shackles to 17 Tonne. The heavy chain is rigged into the 
line between the rope and first swivel to assist in keeping the grapnels on the seabed 
and also to endure some of the wear instead of the rope, as the rig passes over the 
bottom. (See table of typical rigs) 
5.5.3.2 – Spearpoint and Sand Grapnels 
Spearpoint and Sand grapnels are generally rigged to a ground chain and then to sufficient 
length of 7x7 x 3 rope using a bearing swivel and ‘D’ shackle and then the rest of the 
catenary in the same way as for the R&G set up. Spearpoint and Sand grapnels can also 
be rigged in line behind sets of Rennie and Gifford grapnels giving numerous 
opportunities for the cable to be ‘caught.’ As stated above, heavy chain is included in 
the line to assist with the operation. (See tables of typical rigs) 
5.5.3.4 - Flatfish Grapnels 
This grapnel is rigged as for a conventional grapnel using the same combination of 
ropes, chain, swivels and shackles. A heavy chain can be shackled to the outboard end 
to ensure the grapnel penetrates the seabed and the blade remains vertical. (See table 
of typical rigs) 
5.5.3.5 - Wheeled Detrenching Grapnels (DTG) 
1) This grapnel is rigged with grappling chain and 7x7x3 grappling rope. A large 
swivel having a SWL of 25t is fitted between the grap rope and chain. The grapnel 
is difficult to handle because of its size especially if both flukes are in use. 
2) The towing shackle at the head of the grapnel shank is connected to a 20m length 
of 34 mm diameter GRAP CHAIN. The link of the GRAP ROPE is connected to 
the GRAP CHAIN via a 25 Tonne SWL swivel, with two 32 mm Hammerlocks at 
either end. 
3) A LIFT WIRE is connected to the Towing Shackle at the head of the GRAPNEL 
via a 17 Tonne SWL swivel. The LIFT WIRE is a 2m x 20mm, eye to eye wire 
strop. The forward end of the Lift Line is connected to a link of the GRAP 
CHAIN approximately 1.9 m. forward of the GRAPNEL shank. It is important 
when connecting the LIFT WIRE to the GRAP CHAIN that slack is maintained in 
the lift wire. 
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4) At the rear of the GRAPNEL a TRIPPING CHAIN is connected via a 25 mm 
Hammerlock. The TRIPPING CHAIN is19 mm diameter and approximately 10m 
long. To this is connected to a length of DRAG ROPE. The length of the DRAG 
ROPE (normally an old length of 6x3 rope) is determined by the water depth. The 
length required is approximately 1.25 times the water depth. This will depend 
upon the rope available but the formula defines the minimum. Approximately 
(10m of 19 mm DRAG CHAIN is then connected to the end of the DRAG ROPE. 
The aim of the DRAG ROPE is not only to stabilise the Detrenching Grapnel 
when deploying it to the seabed but also to allow for its recovery using a 
conventional grapnel in case of breakage of the GRAP ROPE or GRAP CHAIN, 
or to allow the Detrenching Grapnel to be tripped when on seabed using a 
conventional grapnel in order to disengage the unburied cable and make it fall on 
the bottom. 
5) A TRIPPING WIRE is assembled from two 12m x 24 mm, eye to eye wire strops. 
These are connected with a 19 mm Hammerlock. The TRIPPING WIRE is then 
connected to the aft end of the TRIPPING CHAIN with a 25 mm Hammerlock 
shackle and an Egglink and laid along the shank. The forward end is connected to 
a link of the GRAP CHAIN with a 32 mm Hammerlock, a ‘D’ Shackle and an Egg 
Link. A suitable amount of slack should be left in the TRIPPING WIRE. The 
TRIPPING WIRE should be lightly lashed to the GRAPNEL shank prior to 
GRAPNEL launch. 
 
 
Tension Measurement 
Common for all grapnel riggings is the necessity of measuring the tension in the grappling rope. 
Different types of measuring equipment are available depending on the type of winch used for the 
grappling and the level of accuracy needed. 
For normal wire winches the most accurate and easy to install is  a load cell unit attached to the wire 
and stabilised by linking it to the structure or the wire guide right behind the winch. 
The actual tension can be read out on a display on the bridge and/or send to the survey console and 
logged in the operation database. 
It is essential that the loadcell unit is calibrated regularly by an authorised body.  
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