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CHAPTER 3 
 

INTERNATIONAL ASSOCIATION OF LIGHTHOUSE AUTHORITIES (IALA) 

BUOYAGE SYSTEM 

 

INTRODUCTION 

 

Up till approximately 128 years ago there was no uniform system of buoyage among maritime nations.  

This was an unacceptable situation and in 1889 a number of countries got together and decided to do 

something about it.  They agreed to mark the port side of channels with black can buoys and the 

starboard side with red conical buoys.  Unfortunately there was a difference of opinion between the 

European nations and the Americans.  The former decided to light the black port hand buoys with a red 

light and the latter decided to light the red starboard hand buoys with a red light.  This situation 

continued despite a number of conferences to find a common buoyage system. 

 

In 1936, shortly before the second world war, the League of Nations (forerunner of the United Nations) 

drew up a system comprising a cardinal and a lateral sub-system.  In the lateral sub-system red buoys 

were to be used to mark the port hand sides of channels and black buoys the starboard hand side.  

Unfortunately, not all maritime nations were signatories to the convention and they continued to 

develop their own systems. 

 

During the war (1939 – 1945) the countries of Europe removed their buoys to prevent the enemy from 

using them to raid or invade them.  After the war a system of buoyage based on the 1936 system was 

introduced in north-west Europe.  Again the wide interpretation of the rules resulted in nine different 

systems.   

 

This state of affairs lasted until 1971 when a series of maritime disasters occurred in the Dover Straits 

between Great Britain and France and resulted in the birth of the IALA maritime buoyage system.  What 

occurred was the following: 

 

a. An American 20 000 dwt tanker (TEXACO CARIBBEAN) collided with a Peruvian cargo 

ship of 9 000 dwt (PARACAS).  The tanker blew up split in two and sank.  The after part 

was located and marked.  The forward part could not be found. 

b. The following day a German cargo ship of 2 500 dwt (BRANDENBURG) hit the unmarked, 

submerged forward section of the tanker and sliced her bottom open for over half her 

length.  The vessel sank immediately.  The three wrecks were marked with buoys. 

c. Approximately one and a half months later a Greek cargo ship (NIKKI) ignored the 

warning buoys and entered the area of the wrecks.  She hit one of the wrecks and 

ripped her bottom open and sank immediately with total loss of life.  Since the initial 

collision between the American tanker and the Peruvian cargo ship, a total of fifty one 

lives were lost. 
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At last the international community were shaken into action and in 1973 a further attempt was made to 

institute a common system.  The technical committee of the International Association of Lighthouse 

Authorities finally proposed a solution which comprised two systems, one operating in the areas around 

America and the regions influenced by the Americans and one operating in the rest of the world.  The 

regions were called REGION A and REGION B.  The main difference between the two systems is the 

colour of the lateral buoys.  In Region A the colour red of the lateral system is used to mark the port side 

of channels and the colour green the starboard side.  In Region B the colours are reversed. 

 

The IALA system was formally adopted in 1980 and has since been implemented throughout the world.  

In certain areas such as North America and the inland waterways of Western Europe, the system is used 

with modifications which are described in Admiralty Sailing Directions. 

 

Buoyage regions 

 

The boundaries of the two buoyage regions A and B in which the colours of the lateral marks and their 

lights are reversed, are shown in the following diagram: 

 

 
 

DESCRIPTION OF THE SYSTEM 

 

Application and purpose 

 

The system applies to all fixed and floating marks, other than lighthouses, sectors of lights, leading lights 

and marks,  lanbys, certain large light floats and light vessels. 
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Lanby (Large automated navigation                      Lanby with lightship in background 

buoy) 

 

Its purpose is to indicate: 

 

 The sides and centrelines of navigable channels; 

 Navigable channels under fixed bridges; 

 Natural dangers and other obstructions such as wrecks; 

 Areas in which navigation may be subject to regulation; 

 Other features of importance to the mariner. 

 

Chart symbols and abbreviations 

 

All local and international maritime charts incorporate the new symbols and abbreviations indicating the 

positioning and identification of buoys.  The nature, characteristics and marking of the buoys are 

contained in Chart 5011 – Symbols and abbreviations used on Admiralty Charts and in SAN HO-6 (INT 1) 

– Symbols and Abbreviations used on South African Charts. 

 

Marks 

 

The system provides for five types of mark: 

 

 Lateral; 

 Cardinal; 

 Isolated danger; 

 Safe water; and 

 Special. 

 

Wrecks are marked in the same way as other dangers, there is no unique mark reserved for them. 
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Colours 

 

The following colours are reserved for the marks indicated: 

 

 Lateral  - red and green. 

 Special marks - Yellow. 

 Isolated danger - red and black. 

 Safe water - red and white. 

 Cardinal - yellow and black. 

 

On Admiralty and South African charts the following conventions apply.  Where a buoy symbol has been 

coloured in, ie black symbol, it indicates the colour green.  The colour(s) of the buoy are marked with 

letters of the alphabet next to the symbol, ie horizontal stripes in the sequence yellow, black, yellow 

would be given as BYB next to the symbol. 

 

 
Shapes 

 

Five basic shapes were defined when the system was devised: 

 

 Can.  (A)   

 Conical.  (B) 

 Pillar.  (C) 

 Spar.  (D) 

 Sphericl. (E) 
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Marks that do not rely on their shape for identification, carry the appropriate topmark whenever 

practicable.  On Admiralty charts, if the shape of the buoy is not known, a pillar buoy is used. 

 
Buoy shapes 

           

Topmarks 

 

There are only four different topmarks: 

  

 Can. 

 Conical. 

 Spherical. 

 X-shaped. 

 

On pillar and spar buoys the use of topmarks is particularly important. 

On Admiralty charts topmarks are shown boldly in solid black except where the topmark is red, when it 

is in outline only. 

 

 

Lights 

 

Red and green lights are reserved for lateral marks and yellow for special marks.  White lights are used 

for the other marks and are distinguishable from one another by their rhythm. 

 

Retroreflectors 

 

Two codes are used with retroreflectors, the Standard code and the Comprehensive code. 

 

The Standard code uses the following markings: 

 

 Red lateral marks - One red band or red shape similar to the top mark. 

 Green lateral marks - One green band or green shape similar to topmark. 

 Preferred channel marks - As for red or green Lateral marks, depending on the dominant  

colour.    

 Special marks  - One yellow band, yellow X, or yellow symbol. 

 Cardinal, Isolated - One or more white bands, letters, numerals or symbols.  

 Danger & safe water marks 
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Radar reflectors 

 

Whilst it is not shown on the chart, most major buoys are fitted with radar reflectors. 

 

 

 
Radar reflector 

 

LATERAL MARKS 

 
Purpose 

 

Lateral marks are used for well defined channels in conjunction with the general direction of buoyage.  

They indicate the port and starboard hand sides of the route to be followed. 

 

Direction of buoyage 

 

The conventional direction of buoyage is defined in one of two ways: 

 

a. Local direction of buoyage.  The direction taken by the mariner when approaching 

harbour, river, estuary, or other waterway from seaward. 

 

b. General direction of buoyage.  The direction determined by the buoyage authorities, 

based upon the principle of following a clockwise direction around continents.  It is 

usually given in the sailing directions and if necessary, indicated on charts by the 

appropriate (arrow) symbol in magenta. 
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Preferred channels 

 

At the point where a channel divides, when following the conventional direction of buoyage, to form 

two alternative channels to the same destination, the preferred channel is indicated by a modified 

lateral mark. 

 
a. The preferred channel is to starboard.  Marked by a port hand buoy with a green band 

around it. 

b. The preferred channel is to port.  Marked by a starboard hand buoy with a red band 

around it. 

 

Colours 

 

Red and green are the colours reserved for lateral marks.  Red for port hand marks and green for 

starboard hand marks (in region A). 

 

Top marks 

 

Port hand marks carry can shaped top marks and starboard hand marks carry conical top marks. 

 

Lights  

 

Red and green lights are used for lateral marks.  Lateral marks with specific purposes have specified 

rhythms: 

 

 a. Composite group flashing (2+1) for preferred channel marks. 

 

 b. Quick or very quick for new danger marks. 
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Sequence 

 

If marks at the sides of channels are numbered or lettered, the sequence follows the conventional 

direction of buoyage. 

 

Special marks 

 

Can and cone shapes coloured yellow may be used  as special marks in conjunction with the lateral 

marks for special types of channel marking. 

 

 

 

 

CARDINAL MARKS 

 

 
 

 

Cardinal marks are used together with the compass to indicate where the mariner may find the best 

navigable water.  They are placed in one of the four quadrants (North, south, east or west), boundered 

by inter-cardinal bearings.  The mariner is safe if he passes north of a North cardinal mark, etc. 

 

Uses 

 

Cardinal marks are used to  

 

 a. Indicate that the deepest water in an area is on the named side of the mark; 

 b. Indicate the safe side on which to pass a danger; 
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c. Draw attention to a feature in a channel such as a bend, junction, bifurcation 

(where a channel splits into two) or end ofa shoal. 

 

Top marks 

 

Black, double-cone top marks are a very important feature of cardinal marks.  They are carried with the 

cones as large as possible and clearly separated. 

The arrangement of the cones are as follows: 

 

 a. North - The apexes of both cones point upwards. 

 b. South - The apexes of both cones point downward. 

 c. East - The apexes point away from each other, ie bases towards each other. 

 d. West - The apexes point towards each other (looks like a wine glass). 

 

 

 

Colours 

 

Black and yellow bands are used to colour cardinal marks.  The position of the black band or bands is 

related to the points of the black top marks, ie 

 

 North (Points up) -  Black band above yellow band . 

 South (Points down) - Black band below yellow band. 

 East (Points outwards) - Black band with yellow bands below and above. 

 West (Points inwards) - Black bands above and below yellow band.  

 

Shape 

 

In the case of buoys they may be either pillar or spar. 

 

Lights 

 

Cardinal marks use white light.  Their characteristics are based on a group of quick or very quick flashes 

which distinguish them as cardinal mark and indicate their quadrant. 

 

 North - Uninterrupted. 

 East - 3 flashes in a group. 

South -  6 flashes in a group followed by a long flash. 

West - 9 flashes in a group. 

 

To assist the memory, the number of flashes in each group can be associated with a clock face. 
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 East - 3 o’clock. 

 South - 6 o’clock. 

 West - 9 o’clock. 

 

The long flash (not less than 2 seconds duration) immediately after the group of flashes of a south 

cardinal mark, is to ensure that it’s 6 flashes cannot be confused with a 3 or 9.  

 

Retroreflectors 

 

One or more white bands, letters, numbers or symbols of retroreflective material are used in the 

standard code to distinguish unlit cardinal marks. 

Blue and yellow bands on the black and yellow parts of the mark are used in the comprehensive code. 

 

 North - Blue on the black part and yellow on the yellow part. 

 East - Two blue on the upper black part. 

 South - Yellow on the yellow part blue on the black part. 

 West - Two yellow on the upper yellow part. 

 

ISOLATED DANGER MARKS 

 
 

Purpose. 

 

Isolated danger marks are erected on or moored on or above isolated dangers of limited extent which 

have navigable water all round them.   

On Admiralty charts the position of the danger is the centre of the symbol or sounding indicating the 

danger.  

 

 

Top mark 

 

Black double sphere top marks placed vertically above one another , are a very important feature of 

Isolated danger marks. 
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Colours 

 

The colours used for isolated danger marks are black with one or more red horizontal bands. 

 

Shape 

 

In the case of a buoy a pillar or spar buoy is used. 

 

Light 

 

A white flashing light showing a group of two flashes is used to denote an isolated danger mark. 

 

Retroreflectors 

 

One or more white bands, letters,  numbers or symbols of retroreflective material are used for unlit 

isolated danger marks in the standard code.  One or more pairs of blue above red bands are used in the 

comprehensive code. 

 

SAFE WATER MARKS 

 

 
 

Purpose 

 

Safe water marks are used to indicate that there is navigable water all round the mark.  It could be used 

as a centre line, mid-channel or land fall buoy, or to indicate the best point of passage under a bridge. 

 

Colours 

 

Red with white vertical stripes  are used  for safe water marks. 

 

Shape 

 

Spherical, pillar or spar buoys are used as safe water marks. 

 

Lights 

 

A white light, occulting, or isophase, or showing a single long flash or morse code A is used for safe 

water marks.  If a long flash (not less than 2 seconds) is used, the period of the light is 10 seconds. 
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 Retroreflectors 

 

One or more white bands, letters, numerals or symbols of retroreflective material are used in the 

standard code.  Red and white stripes or bands are used in the comprehensive code. 

 

SPECIAL MARKS 

 

 
 

Purpose 

 

To indicate to the mariner a special area or feature the nature of which is apparent from reference to a 

chart, sailing directions or notices to mariners.  Special marks may be lettered to indicate their purpose. 

 

Uses include the following: 

 

 ODAS (Ocean Data Acquisition System) buoys. 

 

  
 

Example of an ODAS buoy 
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Traffic separation schemes where use of conventional marking may cause confusion, though  

many schemes are marked by lateral and safe water marks. 

 Spoil grounds 

 Military exercise areas 

 Cables or pipelines (including outfall pipes) 

 Recreation zones 

 

Another function of special marks is to define a channel within a channel, eg a channel for deep draught 

vessels in a wide estuary, where the limits of the channel for normal navigation are marked by red and 

green lateral buoys, may have the boundaries of the deep channel indicated by yellow buoys of the 

appropriate lateral shapes, or its centreline marked by yellow spherical buoys. 

 

Colour 

 

Yellow is the colour for special marks. 

Shape 

 

Optional shapes are used for special buoys, but must not conflict with that used for lateral or safe water 

marks, eg an outfall buoy on the port side of a channel could be can shaped but not conical. 

 

Topmark 

 

A single yellow X is the form of topmark used when one is carried. 

 

Lights 

 

A yellow light is used, when one is exhibited.  The rhythm may be any, other than those used for the 

white lights of cardinal, isolated danger and safe water marks.  The following are examples permitted: 

 

 Group occulting 

 Flashing 

 Group flashing with a group of 4,5, or (exceptionally) 6 flashes. 

 Composite group flashing 

 Morse code letters, other than morse code A, D, or U. 

 

In the case of ODAS buoys, the rhythm is group flashing with a group of 5 flashes every 20 seconds. 

 

Retroreflectors 

 

One yellow band, an X, or a symbol are used. 
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NEW DANGERS 

 

Definition 

 

A newly discovered hazard to navigation not yet shown on the charts or included in sailing directions, 

nor sufficiently promulgated by notices to mariners, is termed a New Danger.  The term covers naturally 

occurring obstructions such as sandbanks, or rocks or man made dangers such as wrecks. 

 

Marking 

 

Cardinal or lateral marks, one or more, are used to mark new dangers in accordance with the IALA 

system. 

If the danger is especially grave, at least one of the marks will be duplicated as soon as is practicable by 

an identical mark until the danger has been sufficiently promulgated. 

A quick or very quick light will be exhibited from a new danger mark, if it is lighted.  If it is a cardinal 

mark, it will exhibit a white light, if a lateral mark, a red or green light. 

A racon, morse code D, showing a signal length of 1 nautical mile on a radar display, may be used to 

mark a new danger.   
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