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Foreword
Make the transition from crew to skipper. 
Our theory and practical courses will help develop your skills and confidence.
[image: A flow model of the progress a student can take through the RYA’s shorebased navigation courses, practical sail-cruising and motor-cruising courses, and practical powerboat courses.]
The skills required to skipper a boat safely, navigate from port to port and moor up at the end of the day are the same the world over. However, there are two notable differences that can catch out the unwary when sailing in different parts of the world; the circulation of weather patterns in the Northern and Southern Hemispheres and the layout of buoyage in IALA Regions A and B. Both of these differences are covered in the book, but ensure you use the correct system for your sailing area.
Charts reproduced throughout this book are for training purposes only. On no account should they be used for real-world navigation.

Nautical Terms
[image: An overhead view of a cruising yacht, with land on either side of it. An arrow indicates that the wind is blowing east. Surrounding the boat are the terms for the positions relative to the front and back of the boat. For example, the position off the front of the boat on the right is the starboard bow, and the position of the back of the boat to the left is the port quarter.]
 

Typical Sailing Yacht
[image: The external parts of a sailing yacht and a tender, with each part labelled. ]
[image: A cutaway view of a sailing yacht’s cabin, with the fixtures and fittings labelled.]
	Saloon

	Settee berth

	Hanging locker

	Galley

	Stove

	Cabin sole

	Bilge (space under the sole)

	Aft cabin

	Plotting instruments

	Chart table

	Instruments (GPS, depth sounder etc.)

	Mast step

	Head (toilet compartment)

	Vee berth

	Deckhead

 

Typical Motor Cruiser
[image: The external parts of a motor cruiser, with each part labelled.]
 

Electronic Chart Systems
Multifunctional Display (MFD) and Electronic Navigation Systems
[image: The screen of an electronic chart multifunctional display system. ]
[image: A GNSS satellite. ]
GNSS Satellites
[image: A GNSS antenna and receiver. ]
GNSS antenna & receiver
[image: A radar antenna unit. ]
Radar antenna unit
[image: A wind sensor. ]
Wind sensor
[image: A speed sensor/log. ]
Speed sensor/log
[image: A heading sensor. ]
Heading sensor
[image: An echo sounder. ]
Echo sounder
[image: An AIS receiver. ]
AIS receiver
[image: A VHF radio and VHF antenna. ]
VHF antenna
[image: Fuel tank gauges. ]
Fuel tanks
 

Types of Boats
[image: A white flybridge motor cruiser, viewed side on from its port side.]
Flybridge motor cruiser
[image: A blue and white semi-displacement craft, with a red underside. It is viewed side on from its port side. There is a person wearing a life jacket at the helm in the cabin. ]
Semi-displacement craft
[image: A displacement craft with a white upper deck, a black section around the middle, and a red underside. It is viewed side on from its port side.]
Displacement craft
[image: A yellow rigid inflatable boat, with a white underside. There is a person wearing a red life jacket, blue shirt, and white trousers, at the helm. He is using a kill cord. The boat is viewed side on from its port side.]
RIB (Rigid Inflatable Boat)
[image: A cruiser racer sailing yacht, with two sails fully hoisted. The boat has a white hull and deck, with a red underside. It is viewed from an elevated position looking down on the starboard bow.]
Cruiser racer
[image: A traditional sailing craft, with three sails fully hoisted. The boat has a blue and white hull, with a red underside. The deck is brown. It is viewed from an elevated position looking down on the starboard bow.]
Traditional craft
[image: A small cruiser with a junk rig and bilge keels. Its sail is fully hoisted. The boat has a white deck and a blue hull, and the visible bilge keels are grey. It is viewed from an elevated position looking down on the starboard bow.



]
Small cruiser with junk rig and bilge keels
[image: A motor sailer boat. It has a brown deck with a white cabin. The hull is green with a red underside. It is viewed from an elevated position looking down on the starboard bow.]
Motor sailer
[image: A small racing yacht/keelboat. The boat has a white deck, with a red hull and underside. It is viewed from an elevated position looking down on the starboard bow.]
Small racing yacht or keelboat
[image: A medium-large cruising yacht. Its sail is fully hoisted. The boat has a brown deck with a white cabin. Its hull is white with a blue underside. It is viewed from an elevated position looking down on the starboard bow. ]
Medium or large cruising yacht
[image: A cruising yacht with a windsurfer rig. Both of its sails are fully hoisted. The boat has a white deck and hull, with a red underside. It is viewed from an elevated position looking down on the starboard bow. ]
Cruising yacht with windsurfer rig
[image: A racing trimaran. It has three hulls, with two smaller hulls either side of a larger central one. Its sails are hoisted. The main body of the trimaran has a white deck, and the tops of the two side hulls are also white. The hulls and undersides are red. There are grey nets in the gaps between the hulls.]
Racing trimaran (3 hulls) or catamaran (2 hulls) 
[image: A cruising catamaran. It has two hulls. Its sails are hoisted. The catamaran has a white deck with a blue cabin roof, and its hulls are blue.]
Cruising catamaran
[image: A long-keel classic boat. Its mainsail is hoisted. It has a brown deck, a blue hull, and a red underside. A long keel runs from the bow to the stern of the boat.]
Long keel classic craft
[image: A square-rigger boat. It is in full sail, with eleven sails hoisted, nine on three masts and one each at the bow and stern. It has a brown deck and a dark-grey hull.]
Square rigger
[image: A luxury sailing yacht, the type that is used for chartering. It has a brown deck and a white hull, with a blue underside and white keel.]
Luxury private/charter yacht
[image: A performance racing yacht. Both of its sails are hoisted. The boat has a white deck and hull, with a red stripe running down the starboard side.]
Performance racing yacht
 

Stability
The boat’s shape and external forces (e.g. waves, wind, and movement of the crew) will impact how the boat behaves at sea.
What Keeps a Boat Upright?
Buoyancy is the force generated when a volume of water is displaced by a solid body. When a boat is floating in still water, the pressure of water on the boat below the waterline pushes upward, creating a buoyant force.
CB = Centre of Buoyancy
CG = Centre of Gravity
AVS = Angle of Vanishing Stability
As a boat rolls from side to side, the CB moves to one side, creating a righting force.
[image: A white motor cruiser viewed front on. It is heeling to its port side. There is a diagonal black line running up the centre of the boat, extending to above its cabin roof and below its waterline. In the middle of this line there is a red circle labelled ‘CG’ (indicating the Centre of Gravity) with a long red arrow extending downwards. Next to the arrowhead is the word ‘Mass’. Just below the waterline on the boat’s port side, to the right of the vertical downwards arrow, is another red circle labelled ‘CB’ (indicating Centre of Buoyancy). There is a long red arrow extending vertically upwards from this. Next to the arrowhead is the word ‘Buoyancy’.]
The weight of the keel offsets the weight of the mast and rigging. To ensure the CB is low enough, the move of CB creates the righting force.
[image: A cruising yacht, showing how its centre of buoyancy is affected by wind. The boat is viewed from astern. Its sails are hoisted and there is a person at the helm. The boat is heeling to its starboard side because of wind blowing into it from its port side. A blue arrow indicates this. At the bottom of the boat, just below the waterline, there is a red circle labelled ‘CG’, with a vertical red arrow below it pointing down. This indicates where the centre of gravity is. To its right, pointing upwards at the bottom of the boat’s hull, there is a purple arrow indicating where the centre of buoyancy is.]
On a heeled multihull, the CB will quickly move to the leeward hull.
[image: A multihull yacht, showing how its centre of buoyancy is affected by wind. The boat is viewed from astern. Its sails are hoisted and there is a person at the helm. The boat is heeling to its starboard hull because of wind blowing into it from its port side. A blue arrow indicates this. At the back of the deck in the centre there is a red circle labelled ‘CG’, with a vertical red arrow below it pointing downwards. This is labelled ‘Weight’. The port-side hull has a small purple arrow below it pointing upwards. The starboard-side hull has a large purple arrow below it pointing upwards. It is labelled ‘Buoyancy’.]
Free-surface Effect
Free-surface effect increases the danger of capsizing. This is not only caused by partially filled tanks – it can be caused by accumulated water on deck. This effect allows the mass of water in a boat to change its centre of gravity. 
[image: Two motor cruisers, viewed front on, side by side. Both are shown heeling slightly to their port sides. The motor cruiser on the left has a red and white quartered circle on its centreline, just above the waterline. There is a red dashed arrow coming from the circle pointing vertically downwards. It is labelled ‘CG’ and it indicates where the centre of gravity is. Below the red and white quartered circle, slightly to the right and below the waterline, is a blue and white quartered circle. There is a blue dashed arrow coming from the circle pointing vertically upwards. It is labelled ‘CB’ and indicates where the centre of buoyancy is. The motor cruiser on the left is identical except there is water shown inside the hull, the waterline of which is level with the blue and white quartered circle. As a result, the red and white quartered circle and arrow is shown moving down and right so that it is in a straight line with the blue and white quartered circle and arrow.]
The angle at which the boat will not return to the upright position is called the Angle of Vanishing Stability (AVS).
[image: A white motor cruiser viewed front on. It is heeling heavily to port. There is a vertical red line down the middle of the illustration with a red circle labelled ‘CG’ about three-quarters of the way up the boat’s hull, and a second red circle just below the waterline labelled ‘CB’. A black diagonal line runs up the centreline of the boat, intersecting with the vertical red line through the ‘CG’ circle. A red double-headed arrow in the 45-degree space that is created by the lines points at both of them. This is labelled ‘Angle of Vanishing Stability’.]
Common hazards:
	Overloading, offset loading, bad trim, load too high

	Swamping, flooding

	Loose water, hydrodynamic effects at speed

	Resonant rolling 

	Breaking waves

	Broaching 

	High-speed handling

These three stability curves are drawn to scale, assuming vessels of similar size and mass.
[image: A stability curve for a monohull sailing yacht. The righting moment is expressed on the vertical axis and the heel angle is on the horizontal axis. There are small images showing the angle of heeling, and these correspond with the stability curve, which shows that the yacht will be stable until it reaches the angle of vanishing stability at 130 degrees.]
[image: A stability curve for a multihull sailing yacht. The righting moment is expressed on the vertical axis and the heel angle is on the horizontal axis. The stability curve shows that the yacht will be stable until it reaches the angle of vanishing stability at 90 degrees.]
[image: A stability curve for a motor boat. The righting moment is expressed on the vertical axis and the heel angle is on the horizontal axis. The stability curve shows that the motor boat will be stable until it reaches the downflood angle at about 58 degrees.]
SCAN ME: 
G23/E-G23 RYA Stability & Buoyancy
[image: RYA Stability & Buoyancy (G23) front cover. ]
[image: QR code which links to: https://www.rya.org.uk/shop/p/rya-stability-and-buoyancy. ]
 

Ropework
Choose the right type of rope for the job you want it to do. You wouldn’t want to use a floating rope for an anchor line, or a stretchy rope for a halyard. Local chandlers will be able to advise.
Rope Properties
Ropes will have a published safe working load (SWL) which should be followed, rather than the breaking strain.
D = diameter of a curve a rope makes around a pulley or shackle
d = rope diameter
	 
	Relative Strength	Elongation at break (%)	Floats?	Creep Performance*	UV Resistance	D/d Ratio**	Used for
	Polyamide
(Nylon)
	1.66	24	No	Good	Good	8:1	Stretchy rope used for mooring, anchoring, and towing

 
	Polypropylene	1.00	20	Yes	Fair	Fair	8:1	Usually braided and used for rescue lines
	Polyester	1.95	12.5	No	Good	Very Good	8:1	All-round material with some stretch to absorb peak loads. Used for mooring lines, sheets, and halyards

 
	HMPE (Dynema)	5.86	3.5	Yes	Good	Very Good	8:1	Strong, smooth material that does not stretch. Often have a polyester cover so rope holds in the clutch or winch
	LCO (Vectran)	5.30	3.8	No	Excellent	Good	8:1	Low-stretch rope with no creep. Used for halyards, sheets, guys, and standing rigging

 
	PBO (Zylon)	9.60	3	No	Very Good	Poor	8:1	Very strong rope with low stretch and no creep. Used in halyards and rigging
	Para-Aramid (Twaron, Technora)	 
	4	No	Very Good	Fair	20:1	Very strong, durable mooring rope

*Permanent elongation that occurs over extended time. Different to stretch, as it is permanent.
**Using a lower D/d ratio will produce a weak point in the rope
Rope Constructions
Twisted Rope
	Pros – Has more stretch than braided, easier to splice

	Cons – Tendency to kink, stiffer and less flexible

[image: A close-up of a twisted rope wrapped around a horizontal piece of wood.]
Single Braids
	8-strand multiplait: Simplest braiding machine configuration

	12-strand: Rounder and smoother than 8 strand

	8-plait: A thick, knobbly braid

	16-plait: Like 12-strand, but has a larger internal void

	Pros – Flexible, strong, smooth, and therefore easier on the hands

	Cons – Difficult to splice, less stretch than twisted rope

[image: A close-up of a single braid rope. ]
Cover Constructions
	8-plait: Normally a thick, knobbly cover, but small core

	16-plait over two under two: Smoother cover, more space for core

	24-plait: Thick, durable cover, space for core

	16-plait: Similar to 24-plait, thinner cover if required

	32-plait: Thinner cover than 24-plait, allowing bigger/stronger core

	48-plait: Thinner cover than either 24 or 32-plait, allowing bigger/stronger core

Any knot in a rope will reduce its strength. Depending on the knot and the rope, it could reduce its strength by more than 60 per cent.
SCAN ME: 
G63/E-G63 RYA Knots, Splices & Ropework Handbook
[image: RYA Knots, Splices & Ropework (G63) front cover.]
[image: QR code which links to https://www.rya.org.uk/shop/p/rya-knots-splices-and-ropework-handbook. ]
 

Anchoring
Whichever type of anchor you choose, it will work best if the pull on it is horizontal. To achieve this, the anchor line must be given plenty of scope.
[image: Two sailing yachts anchored at sea. The boat on the left has an all-chain anchor of four times the water’s depth coming from its bow, and the boat on the right has a mixed chain and line anchor of six times the water’s depth coming from its bow.]
The scope of chain or warp you need depends on the maximum depth of water you expect during your stay. 
[image: Two boats, a sailing yacht and a motor cruiser, on the surface of the water. They are anchored to the seabed. The effects of wind and tide are shown by two circles on the surface of the water that demonstrate how the boats can move in a circle around the anchor, and the risk of them colliding exists.]
Always allow enough swinging room to account for wind and tide. Bear in mind that light/flat-bottomed boats will lie differently to deeper draught/low windage boats.
In bad weather where the boat is pitching and snatching, a scope of 10 times the depth of water may be needed. 
Other Considerations When Anchoring 
[image: A chart showing considerations to be made when anchoring. As well as land and shoreline, there is wind, depth measurements, and an anchor symbol to show a recommendation. There are a few boats, including one in a sheltered bay.]
	In the lee of a windward shore you will be sheltered. Look for maximum protection from the wind, swell, and tide. Check forecast for possible changes to wind direction

	What is the nature of the seabed? Avoid rocks or shingle

	Check the depth of water over the tidal cycle. Make sure that you don’t pick a spot where you will go aground as the tide falls

	Allow swinging room for other boats and isolated rocks etc.

	Prepare the amount of chain or warp that you need before dropping the anchor

	Avoid anchoring on or near the leading line – other boats may be coming in

Anchoring Terminology
[image: A mixed line and chain anchor. The line is at the top and has two depth markers indicating 10 and five metres. At the end of the line the threads of the line are woven into the chain, which links to a Danforth anchor.]
Types of Anchor
Delta
Good holding-to-weight ratio. Designed to stay on bow roller for self-launching. 
[image: A Delta anchor resting on the seabed.]
CQR or Plough
Good holding-to-weight ratio. Hard to stow and moving parts can capsize. 
[image: A CQR/Plough anchor resting on the seabed.]
Bruce
Good holding-to-weight ratio. Awkward to store in a small anchor locker. 
[image: A Bruce anchor resting on the seabed.]
Danforth
Good holding-to-weight ratio. Stows flat. Can be hard to break out of mud.
[image: A Danforth anchor resting on the seabed.]
Grapnel
Normally quite light. Awkward to stow unless it’s a collapsing model. Poor in mud, clay, or sand. Better suited to a tender than as a vessel’s main anchor.
[image: A Grapnel anchor resting on some rocks on the seabed.]
 

Mooring Alongside
	Secure the boat with bow and stern lines.

	Use springs to ensure the boat does not surge back or forward. Breast ropes will hold your boat against the quay but can be left off.

	Use a fenderboard to guard against chafe where lines cross each other.

[image: A sailing yacht moored alongside a quay. There are fenders down the port side of the boat and lines attaching the boat to mooring rings and a bollard on the shore.]
Allowing for the Tide
[image: A sailing yacht moored alongside a quay. It is viewed side on. The surface of the water is well below the height of the quay, and the boat is shown to be moored to bollards on the quay by long warps that allow for high water and low water.]
 

Safety Equipment
As skipper you are responsible for the safety of your crew, the condition of your vessel and all equipment on board!
It is advisable to take training courses in first aid, navigation and how to fire flares. You should also have a basic knowledge of how to make running repairs to your vessel while at sea.
[image: A motor cruiser with various items of safety equipment positioned around it. The safety equipment comprises life jackets, fire extinguishers, smoke alarms, harnesses, spare batteries, bilge pump, rescue line, first aid kit, a VHF radio, chartwork equipment, charts, almanacs, toolkit, spares, searchlight, binoculars, flares, bungs, bucket, bailer, and hand pump.]
[image: A fire extinguisher and a fire blanket. ]
Fire blanket in the galley – do not stow directly above the cooker. 
[image: Soft wood bungs. ]
Soft wood bungs for plugging broken skin fittings and holes, and a wooden mallet. These should always be kept together. 
[image: Extra warps, a bucket, spare water and a high-visibility suite. ]
Extra warps can be very useful. Spare water and fuel with funnel. Bucket with sponge, bailer and hand bilge pump (useful for confined spaces). High-visibility sheet with the boat’s name, for identification from the air. 
[image: A selection of flares. ]
Red hand flares, red parachute flares, orange pinpoint flares and orange buoyant smoke. All should be contained within a waterproof polybottle with the lid on at all times. This will keep flares dry and protect them from accidental ignition. 
[image: A toolkit, powerful searchlight, and engine spares. ]
Comprehensive toolkit and sufficient knowledge, for safe use when making running repairs. Powerful searchlight. Various engine spares – impeller, fuel filters, belts etc. 
[image: Two life jackets. ]
A life jacket for each person on board. 
[image: A smoke alarm and fire extinguisher. ]
A smoke alarm in each accommodation space. Fire extinguisher at the entrance of each accommodation space. 
[image: Two harnesses. ]
Harnesses for bad weather when you are on deck at night. Most modern life jackets have a built-in safety line and harnesses. 
[image: Two batteries. ]
Separate batteries to power domestics and engine on a split charging system. 
[image: A bilge pump. ]
Bilge pump. 
[image: A floating rescue line. ]
Floating rescue line at hand to be thrown quickly to anyone who has fallen into the water. 
[image: Thermal protection aid and a first aid kit. ]
Thermal protection aids. Comprehensive first aid kit and sufficient training for correct use in an emergency
[image: An automatic fire extinguisher. ]
Automatic fire extinguisher of sufficient capacity for the engine bay
[image: Charts, almanacs, torch, binoculars, chart work equipment and a VHF radio. ]
Up-to-date charts, almanac and pilot books for the particular area to be travelled. Chartwork equipment. Torch, binoculars, foghorn and hand bearing compass. Fixed and handheld VHF sets with a licence and adequate training to use it properly. An emergency VHF aerial would also be a very wise precaution. 
 

Personal Safety & Comfort
Clothing
Man-made fibres layered to trap air for warmth. Avoid wearing cotton clothing underneath waterproofs.
[image: A person wearing red high-fit trousers, a warm hat, and non-slip shoes.]
Symptoms of Seasickness
Lethargic/disinterested. Pale colour.
[image: A person showing symptoms of seasickness. They look lethargic and are visibly uncomfortable.]
Symptoms of Hypothermia
Shivering, pale colour, irrational behaviour, disorientated.
[image: A person suffering from hypothermia. They are lying on the floor and are wrapped in a blanket. They are pale and shivering.]
SCAN ME:
RYA First Aid course
[image: QR code which links to www.rya.org.uk/qr003. ]
Dehydration Symptoms
Mild: Thirst, dry lips, dark-coloured urine. Remedy: Rehydrate using water and/or with an oral rehydrating solution.
Moderate: Partial heatstroke. Very dry mouth, sunken eyes, skin loses elasticity. Remedy: Rehydrate casualty under close supervision and seek medical guidance.
Severe: Heatstroke. All of above plus rapid, weak pulse, rapid breathing, confusion, lethargy. Remedy: Get medical help quickly and rehydrate.
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