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GUIDE NOTES FOR MOORINGS FOR BOATS AT INVERGORDON BOATING CLUB, CROMARTY 

FIRTH 

May 1983, revised March 2026. 

In the past five years we have seen four-foot breaking seas sweeping the anchorage, and wind recorded at 

more than 80 knots: gusts of 50 knots are not uncommon. In the same period we have seen at least five 

boats dragging or parting their moorings, with consequences ranging from minor scratches to major 

structural damage. 

 

All the owners no doubt believed their moorings to be adequate for their boats. 

 

These guide notes are based on information from the seamanship literature, anchor-suppliers 

recommendations, marine insurance sources, and hard-won local experience; they cannot guarantee 

that your mooring will never let you down, nothing can, but with purchase of good quality components, 

regular inspection, replacement of worn parts early rather than late, and careful assembly and laying of 

your mooring, these guide notes provide a standard for a high level of security at reasonably low cost. 

 

 

Requirements of a Mooring 

A mooring must stay down, in spite of the lifting and snatching of a boat pitching in heavy seas, on top of 

the highest abnormal tide;  at the same time it must resist the horizontal forces developed by the 

storm-force winds on the boat, without dragging through the bottom, or worse, breaking out. 

 

It is the ability of a mooring to hold horizontally, while being snatched vertically, that determines its 

security. If the chain of an anchor is lifted from the bed by 5°, its holding-power is reduced by up to 25% 

if its chain is lifted to 15°, its holding­ power may be reduced to 50%. It is therefore important to have 

enough weight of chain to ensure that it lies on the sea bed where it meets the anchors, even in the 

worst conditions. 

 

Weight of chain    is provided by length and thickness: the best combination depends on the depth of water, 

size of boat, and space available between moorings, but the heavier the better within the limits of safe 

handling when laying and lifting. 

 

It is important to stress the use of two anchors for moorings because: 

1. There is no risk of a single anchor breaking out due to gales from a direction opposite to the 

prevailing wind. 

2. Swinging room is very much less allowing more boats to be favorably placed in relation to the 

slip-way. 

 

Dimensions of a Mooring, (See diagram at the end of the document) 

The deeper the water at your mooring, the more chain is needed: the length of Riser, plus one leg of 

Ground Chain, should be at least four times the depth at High Water. 

 

The Rise of Tide at Invergordon can be 4.8 metres, so: 

(Riser + 1 leg Ground Chain) = 4 x (4.8 + Least Depth) 

 

The Least Depth should be not less than the draft of your boat plus 1.5 metres: to allow for the occasional 

lowering of tides by abnormal weather, and the troughs of those storm-waves. Try to ensure the depth 

at your mooring spot at slack low water with lead­ line (especially if you are close to the lower limit) and 

consult the tide tables for the height of tide at that particular Low Water. Then remember that the tide can 

fall to below tide-table zero, which is only chart datum! 
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              Chain Sizes Minimum link diameter inch/mm 

Boat size up to Riser Ground 

17ft or ½ ton 5/16" v 8mm         3/8" v 10mm 

20ft or 1 ton 5/16" v 8mm       7/16" v 13mm 

24ft or 2 tons     3/8" v 10mm         1/2" v 13mm 

28ft or 3 tons    3/8" v 10mm       9/16" v 14mm 

31ft or 4 tons    3/8" v 10mm         5/8" v16mm 

35ft or 6 tons  7/16" v 12mm         3/4" v 19mm 

40ft or 8 tons    1/2" v 13mm         7/8" v 22mm 

44ft or 10      tons    1/2" v 13mm              1"  v 25mm 

 

Dimensions of a Mooring (Cont'd) 

 

Suppose your boat draws 1.3 metres and your mooring spot has a Least Depth of 3 metres you have a 

clearance bellow the keel of 3.0 - 1.3 = 1.7 metres, more than the minimum 1.5m but not much more. 

The  Depth  at  High Water would then be:               3.0m + 4.8m = 7.8 metres 

The Riser Chain length has to be a compromise; if it is too short it will be difficult to get aboard in fresh 

winds, and if too long, your swinging circle may cause collision with nearby boats. It is a great advantage 

to be able to lift the shackles joining Riser and Ground Chains to the surface at Low Water for inspection; 

the length of each leg of Ground Chain therefore needs to be at least five, preferably six, times the 

Least Depth. 

Putting these factors together: 

 

 Minimum       Reasonable  

Riser Length 1.5 x            to 2.0 x Depth at High water 

Ground chain 2.5 x to 3.0 x Depth at High water 

And over 5.0 x to 6.0 x Least Depth 

At your Least Depth of 3.0 metres with 7.8 metres at High Water your chain should be: 

 

 Minimum  Reasonable  

Riser Length 11.7m to 15.6m Say 15 metres 

Ground chain 19.5m to 23.1m Say 22 metres each 

leg 
And over 15.0m to 18.0m 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

Riser Chain should be galvanised and turned end-for-end each year. Ground Chain can be 'Black chain'. 

 

Wear and corrosion are worst where the links contact each other and each link should be carefully 

inspected at these points each time the mooring is lifted, and at no longer than two year intervals. 
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When one link is reduced to 3/4 of its original thickness at the wear point, the whole chain needs to 

be replaced so it can pay to go one chain size higher for a longer life as well as security through 

weight.  

Joints 

Shackles are the weak points of a mooring. Cut your chains at their second links, and take the first 

links along when buying shackles, or buy the lot together use the biggest D shackles the chain will 

accept. Green-Pin shackles (from riggers- suppliers like Kayto-Rig) are warranted for the load 

stamped on them and may prove worth their extra cost. 

 

For greatest peace of mind when it blows, each shackle pin should be tightened up hard by adjustable 

spanner, with a bar through the shackle; then the ends of the threads hammered over with 

(moderate) blows from a ball-pin hammer: then the pin seized with a single strand of hefty galvanised 

wire (fencing wire) through the hole and twisted round the D with a pair of pliers. Nothing less, for 

peace of mind.  

Swivels 

The tide is rotatory, and will twist your riser hard up unless you fit a swivel. Use the biggest your 

shackles, (matched to the chain) will accept.  Remember that only the shoulders of the swivel pin 

hold your boat from possible destruction, and treat it accordingly, if you put it at the bottom of the 

riser it may well get sand and grit in it, and the riser will have to twist up before the swivel will turn 

under load, then it wears by  grinding. So fit the swivel at the top of the riser, below the buoy, where it 

can be lifted for inspection and greasing. 

Anchors 

Design of anchors is beyond most boat-owners, they look simple, but the physics of their performance 

is complex. DIY and cut-price workshop anchors are a recipe for disaster. Be warned 'Modified' 

fisherman’s anchors are not much better unless they are at least three times the weights shown 

below: 

 

The IBC mooring area is mainly a sandy clay, and patent burying anchors hold well; CQR, Bruce, 

Danforth are all acceptable, and the purpose-made Samson MK 11 mooring anchor has proved itself 

in the Firth. 

Minimum Anchor Sizes for Moorings 

Boat size up to CQR,(Bruce, Danforth) Samson 

20ft or 1 ton 25lbs or 11.5 kg 15 kg 

24ft or 2 tons 35 lbs or 16 kg 15 kg 

28ftor 3 tons 45 lbs or 20 kg 15 kg 

31ft or 4 tons 45 lbs or 20 kg 25 kg 

35ft or 6 tons 60 lbs or 27 kg 25 kg 

40ft or 8 tons 75 lbs or 35 kg 40 kg 

44ft or 10 tons 105 lbs or 48 kg 40 kg 

At IBC, moorings should be laid East-West with the 'best' anchor and longest chain (if they are not 

equal) to the West.  

If your boat is borderline size, go for one size bigger anchor or ground chain to the West. 
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Laying a Mooring with Anchors 

A simple way to lay, using your own boat, is to make up the complete mooring alongside the slip at low 

water: not forgetting a buoy and rope on the Riser. On the crown (head) of each anchor put on an old 

shackle and through it a doubled rope, with a float on the ends. 

When there is sufficient rise of the tide, bring your boat in, pick up the Riser and bring it in over your bow 

roller or fairlead until the joining shackles appear at the waterline, and take several turns round your 

mooring bitts or cleats: make sure it is secure. Then pick up one anchor float, and haul the anchor off the 

sea-bed, leading its line round a sheet winch until the anchor hangs below and alongside the cockpit. 

Starting at the bow, pick up this anchor's ground chain, and hang it, by lengths of old line, in bights from 

any convenient strong-point such as stanchion bases, until it is all clear of the sea bed. Starting at the 

bow, do the same for the Ground Chain of the second anchor, working down the opposite side: when you 

are ready to go, lift this anchor's float, and haul it up under the cockpit and motor very slowly to your 

mooring position. 

Once in position, turn up-tide (East on the flood} and motor forward the length of one leg of  Ground Chain: 

lower your Eastern anchor to the bottom, slipping or cutting the lines holding its chain as you fall back on 

the tide, or motor astern. Let the anchor float go too: you may need to use it again. When lying to the 

Eastern anchor, slip or cut the lines holding up the chain of the Western anchor, and pay out the riser chain 

gradually over the bow roller or fairlead, finally leaving the pick-up buoy afloat. Now your boat is not held 

by the bow, it turns down-tide, and is held by the double lines to the anchor (the point to remember when 

leading these lines over the side between guardrail stanchions and fittings at the lifting stage.) Ease out 

these lines gradually until the anchor lies properly on the bottom: it is vital ly important that mooring anchors 

are laid not dropped. 

 

Now either transfer the lines to your bow, or drop the float, motor round and check that the floats and pick-

up buoy are where you want the mooring to be, and pick up either float again from the bow. 

By motoring astern, away from the mooring you will feel  the ground chain stretch out, and eventually lift  

the anchor off the bottom. When you are satisfied as to the position, lower the anchor to the bed, and slip 

one end of the line to withdraw it from the anchor's crown shackle. Repeat with the second anchor and 

your mooring is laid. Finally, pick up the riser, make very secure, and pull each anchor in turn into the bed 

by motoring astern with gradually increasing power. 

 

 

Buoys and Strops 

 

The most secure method of fastening is to use a chain strop, of the same size as the Riser chain, or just 

one size less and a nylon pick-up rope a size bigger than your main anchor rope. Bring the chain aboard, 

to take the chafe at the bow roller or fairlead (minimised by passing the greased chain through a rubber or 

thick polythene tube} and right up to the bollard, bitts or cleat. A loop of chain to fit the bollard, etc, can 

be formed by shackling the end of the chain back to itself with a D shackle. 

Alternatively, use the nylon rope to cleat up; it should be spliced round a thimble, and shackled to the 

chain, or attached by a chain-splice, which is much easier to bring over a roller or fairlead. 

If you use a mooring buoy (one that stays in the water under your bow) it must have ample buoyancy to 

lift the full weight of the Riser Chain, or it will be pulled under the water by the tide and not available when 

you return to it. A pick-up buoy can be used as well as a mooring buoy, but the rope between should be 

nylon, not polypropylene which floats, and fouls other rudders and propellers while you are off your 

mooring. 
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These guide-notes are to help the inexperienced boat-owner. There is no universally accepted 'best' size 

or configuration for a mooring, and there will be experienced boat-owners who will disagree with some (or 

all!) of these notes. 

 

Every boat-owner must use his own judgement, for his boat is his sole responsibility especially 

when it breaks adrift and damages other boats. 

 

 

Dimensions of a Mooring diagram 

 

 

 

 

 

 

 

 

 

 

This guide was compiled by Keith Stanley in 1983. Keith designed, and built a trimaran which he 

sailed extensively around the coast and islands of the UK and Scandinavia, he was a RYA 

Yatchmaster Trainer.  

The guide has been revised to include metric equivalents of chain sizes now available. 

 

 


