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PREFACE TO THE FIRST EDITION

On October 20, 1972 the Inter-governmental Maritime Consultative Organization
(IMCO) issued the tir:al Act of the International Conference on Revision of the
International Regulations for Preventing Collisions at Sea, 1972.

These new regulations, together with metrication, have brought about a number of
changes in the positioning, ranges and types of lights and shapes required to be exhibited
by vessels upon the high seas.

The purpose of this book is to illustrate the lights and shapes prescribed in the new
rules and in order to do this effectively the book has been divided into three main sections:

Section 1 deals with the arcs of visibility, ranges, positioning and technical details of
lights together with the sizes and positioning of shapes.

Section 2 illustrates Part C of the Regulations and wherever possible three aspects of the
lights are shown and, where prescribed, the appropriate day signal. The fog signal for
each case is also given.

Section J is in the form of a self-examiner where the reader is asked to identify the
vessel exhibiting the lights or shapes shown.

This book should prove to be of value to those studying for their professional examina­
tions, to all seafarers requiring a knowledge of the new Regulations and, in fact, to everyone
who goes down to the sea in ships, whether large or. small.

Finally, my sincere thanks go to those who assisted in the preparation and production
of this book.

D. A. Moore, 1976



PREFACE TO THE SECOND EDITION

Since 1977 an IMCO Working Group has been active in considering proposals for
changes to the 1972 Regulations and other matters related to the application of the Rules:
this work has resulted in proposals for several amendments. In November 1981 the
amendments were adopted by the IMCa Assembly and they came into force in July
1983. They have been incorporated in the text of the Rules which are quoted in this
book.

With effect from May 1982 the name of IMCa was changed to the International
Maritime Organization and the acronym IMa.

ACKNOWLEDGEMENT

The Publishers are indebted to A. N. Cockcroft, co-author of Guide to the Collision
Avoidance Rules, for his assistance in the preparation of this new edition.



SECTION ONE

The definitions, visibility, positioning
and technical details of the lights,
shapes and sound signals required to be
carried by vessels upon the high seas.

Rules 3, 21 and 22

Annex I, II and II I
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GENERAL DEFINITIONS

RULE 3
For the purpose of these Rules, except where L~e context otherwise requires:

(a) The word 'vessel' includes every description of water craft, including non-displace­
roent craft and seaplanes, used or capable of being used as a means of transportation
on the water.

(b) The term 'power-driven vessel' means any vessel propelled by machinery.

(c) The term 'sailing vessel' means any vessel under sail provided that propelling
machinery, if fitted, is not being used.

(d) The term 'vessel engaged in fishing' means any vessel fishing with nets, lines. trawls
or other fishing apparatus which restrict manoeuvrability, but does not include a
vessel fishing with trolling lines or other fishing apparatus which do not restrict
manoeuvrability.

(e) The word 'seaplane' includes an aircraft designed to manoeuvre on the water.

(f) The term 'vessel not under command' means a vessel which through some exceptional
circumstance is unable to manoeuvre as required by these Rules and is therefore
unable to keep out of the way of another vessel.

(g) The term 'vessel restricted in her ability to manoeuvre' means a vessel which from the
nature of her work is restricted in her ability to manoeuvre as required by these
Rules and is therefore unable to keep out of the way of another vessel.

The term 'vessel restricted in her ability to manoeuvre' shall include but not be
limited to:
(i) a vessel engaged in laying, servicing or picking up a navigation mark, submarine

cable or pipeline;
(Ii) a vessel engaged in dredging, surveying or underwater operations;
(iii) a vessel engaged in replenishment or transferring persons, provisions or cargo

while underway;
(iv) a vessel engaged in the launching or recovery of aircraft;
(v) a vessel engaged in mine clearance operations;
(vi) :l vessel engaged in a towing operation such as severely restricts the towing

vessel and her tow in their ability to deviate from their course.

(h) The term 'vessel constrained by her draught' means a power-driven vessel which
because of her draught in relation to the available depth and width of navigable
water is severely restricted in her ability to deviate from the course she is foHowing.

10



(i) The word 'underway' means that a vessel is not at anchor, or made fast to the shore
or aground.

(j) The words 'length' and 'breadth' of a vessel means her length overall and greatest
breadth.

(k) Vessels shall be deemed to be in sight of one another only when one can be observed
visually from the other.

(I) The term 'restricted visibility' means any condition in which visibility is restricted by
fog, mist, falling snow, heavy rain storms, sandstorms or any other similar causes.

II



DEFINITIONS WITH RESPECT TO LIGHTS

RULE 21

(a) <Masthead light' mean's a white light placed over the fore and aft centreline of the
vessel showing an unbroken light over an arc of the horizon of zzs degrees and so
fixed as to show the light from right ahead to 22'5 degrees abaft the beam on either
side of the vessel.

12
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(b) 'Sidelights' means a green light on the starboard side and a red light on the port side
each showing an unbroken light over an arc of the horizon of 1 12' 5 degrees and so
fixed as to show the light from right ahead. to 22'5 degrees abaft the beam on its
respective side. In a vessel of less than 20 metres in length the sidelights may be
combined in one lantern carried on the fore and aft centreline of the vessel.

(c) 'Sternlight' means a white light placed as nearly as practicable at the stern showing
an unbroken light over an arc of the horizon of 135 degrees and so fixed as to show the
light 67' 5 degrees from right aft on each side of the vessel.

(d) 'Towing light' means a yellow light having the same characteristics as the 'sternlight'
defined in paragraph (c) of this Rule.

(e) 'All-round light' means a light showing an unbroken light over an arc of the horizon
of 360 degrees.

(f) 'Flashing light' means a light flashing at regular intervals at a frequency of 120

flashes or more per minute.

13



VISIBILITY OF LI'GHTS

RULE 22

The lights prescribed in these Rules shall have an intensity as specified in Section 8 of
Annex 1 to these Regulations so as to be visible at the following minimum ranges:

(a) In vessels of 50 metres or more in length:
-a masthead light, 6 miles;
-a sidelight, sternlight, towing light, 3 miles;
-a white, red, green or yellow all-round light, 3 miles.

(b) In vessels of 12 metres or more in length but less than 50 metres in length:
-a masthead light,s miles; except that where the length of the vessel is less than

20 metres, 3 miles;
-a sidelight, sternlight, towing light, 2 miles;
-a white, red, green or yellow all-round light, 2 miles.

(c) In vessels of less than 12 metres in length:
-a masthead light, 2 miles;
-a sidelight, 1 mile;
-a sternlight, towing light, 2 miles;
-a white, red, green or yellow all-round light, 2 miles.

(d) In inconspicuous, partly submerged vessels or objects being towed:
-a white all-round light, 3 miles.

14



POSITIONING i\ND TECHNICAL DETAILS
OF LIGHTS AND SHAPES

ANNEX I
I. Definition

The term 'height above the hull' means height above the uppermost continuous deck.
This height shall be measured from the position vertically beneath the location of the
light.

2. Vertical positioning and spacing oflights
(a) On a power-driven vessel of 20 metres or more in length the masthead lights

shall be placed as follows:
(i) Lhe forward masthead light, or ifonly one masthead light is carried, then that

light, at a height above the hull of not less than 6 metres, and, if the breadth
of the vessel exceeds 6 metres, then at a height above the hull not less than
such breadth, so however that the light need not be placed at a greater height
above the hull than 12 metres;

(ii) when two masthead lights are carried then the after one shall be at least 4'5
metres vertically higher than the forward one.

r
h

l

-t-not less lhan
4·5 metres

)----,----+'---'--

'h' not less than 6 metres,
if beam exceeds 6 metres 'h' = beam
but 'h' need not exceed 12 metres

L = 20 metret or more

Vertical positioning 01 masthead IighlS

(b) The vertical separation of masthead lights of power-<lriven vessels shall be
such that in all normal conditions of trim the after light will be seen over and
separate from the forward light at a distance of 1,000 metres from the stem when
viewed from sea level.

normal conditions 01 trimt1000 metres at sea level

after light to be visible over _____
and separate from the lorward ...-----
light at 1000 metres Irom 1_____

stem at sea level .-------;--------.---.".--------= -- :.....----
~:--­

---:;-.:;:; :. -
.~:.-

""".
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(c) The masthead light of a power-driven vessel of 12 metres but less than 20
metres in length shaH be placed at a height above the gunwale of not less than
2"5 metres.

T
h

1
'h' not less tha€met~

top of
gunwale

Length 12 metres or more but less than 20 metres

(d) A power-driven vessel of less than 12 metres in length may carry the uppermost
light at a height of less than 2'5 metres above the gunwale, When however a
masthead light is carried in addition to sidelIghts and a sternlight or the all-round
light prescribed in Rule 23(c)(i) is carried in addition to sidelights, then such
masthead light shaH be carried at least I metre higher than the sidelights.

'h' may be less than 2·5 metres

lIl'~"-'"

Where length is less than 12 metres

(e) One of the two or three masthead lights prescribed for a power-driven vessel
when engaged in towing or pushing another vessel shaH be placed in the same
position as the forward masthead light or the after masthead light; provided that,

one to be carried in same
position as masthead light
for power·d~iven vessels

16

Location of mast lights for power·dr'ven vessel engaged in towing or pushing



if carried on the aftermast, the lowest after masthead light shall be at least 4.5
metres vertically higher than the forward masthead light.

(f) (i) The masthead light or lights prescribed in Rule 23(a) shall be so placed as
to be above and clear of all other lights and obstructions except as described
in sub-paragraph (Ii).

(ii) When it is impracticable to carry the all-round lights prescribed by Rule
27(b)(i) or Rule 28 below the masthead lights, they may be carried above the
after masthead Iight(s), or vertically in between the forward masthead
light(s) and after masthead light(s), provided that in the latter case the
requirement of Section 3(c) of this Annex shall be complied with.

(g) The sidelights of a power-driven vessel shall be placed at a height above the
hull not greater than three quarters of that of the forward masthead light. They
shall not be so low as to be interfered with by decklights.

(h) The sidelights, if in a combined lantern and c'arried on a power-driven vessel
of less than 20 metres in length, shall be placed not less than I metre below tbe
masthead light.

not greate'
than ~h

forward mast
head light-I

h

--j--
-jnot leu than

1 metre

Where combined lantern is carried
and length is less than 20 metJe$

Vertical location of s.delights

(i) When the Rules prescribe two or three lights to be carried in a vertical line, they
shall be spaced as follows:
(i) On a vessel of 20 metres in length or more such lights shall be spaced not

less than 2 metres apart, and the lowest of these lights shall, except where
a towing light is required, be placed at a height of not less than 4 metres
above the hull;

(ii) on a vessel of less than 20 metres in length such lights shall be spaced
not less thanr metre apart and the lowest of these lights shall, except where
a towing light is required, be placed at a height of not less than 2 metres
above the gunwale;

(iii) where three lights are carried they shall be equally spaced.

17



not less than
2 metres apart ­
equal spacing

not less than
4 metres

Where length is 20 metres or more

not less than
1 metre apart
equal spacing

-Inot less than
2 metres

18

Where length is less than 20 metres

Spacing of lights carried in a vertical line

(j) The lower of the two all-round lights prescribed for a vessel when engaged in
fishing shaH be at a height above the sidelights not less than twice the distance
between the two vertical lights.

rtot less than 2h

•
Height of all-round lights for vessels engaged in fishing

(k) The forward anchor light, when two are carried; shaH be not less than 4·5 metres
above the after one. On a vessel of 50 metres or more in length this forward
anchor light shall be placed at a height of not less than 6 metres above the hull.



~

o --
not less than 4·5 metres !

-'------

~
o
7

o tinot 1= than 6 metres

Where length is 50 metres or more

o
7

Anchor Iight sPacing

3. Horizontal positioning and spacing ofIzghts
(a) When two masthead lights are prescribed for a power-driven vessel, the hori­

zontal distance between them shall not be less than one half of the length of the
vessel but need not be more than 100 metres. The forward light shall be placed
not more than one quarter of the length of the vessel from the stem.

not more
than Y. L

.......-- -- ..
not less than 'I, L but need
not be more than 100 metres

•

Horizontal sPacing of masthead lights

(b) On a power-driven vessel of20 metres or more in length the sidelights shall not be
placed in front of the forward masthead lights. They shall be placed at or near
the side of the vessel.

not forward of
masthead light

•
at or near sides• •

CD
Where length of vessel is 20 metres Of more

(c) When the lights prescribed in Rule 27(b)(i) or Rule 28 are placed vertically
between the forward masthead light(s) and the after masthead light(s) these aU­
round lights shall be placed at a horizontal distance of not less than 2 metres from
the fore and aft centreline of the vessel in the athwartship direction.

19
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4. Details of direction-indIcating lights for fishing vessels, dredgers and vessds engaged in
underwater operations
(a) The light indicating the direction of the outlying gear from a vessel engaged in

fishing as prescribed in Rule 26(c) (ii) shall be placed at a horizontal distance of
not less thar. 2 metres and not more than 6 metres away from the two all-round
red and white lights. This light shall be placed not higher than the all-round
white light prescribed in Rule 26(c) (i) and not lower than the sidelights.

not less than 2 and
not more than 6 metres

~
not higher than

0 --- all-round white
and nO! IOWllr
than sidelights

Location of direction light for fishing vessels

(b) The lights and shapes on a vessel engaged in dredging or underwater operations
to indicate the obstructed side and/or the side on which it is safe to pass, as pre­
scribed in Rule 27(d) (i) and (ii), shall be placed at the maximum horizontal
distance, but in no case less than 2 metres, from the lights or shapes prescribed
in Rule 27(b) (i) and (ii). In no case shall the upper of these lights or shapes be
at a greater height than the lower of the three lights or shapes prescribed in
Rule 27(b) (i) and (ii).

maximum distance POSSible
/ but not less than 2 metres- ~,";."" '"'" i I~lower mast light ...

or shape • ....

l.ocation 01 dredging lights and shapes

20



5. Screens for sidelights
The sidelights of vessels of 20 metres or more in length shall De fitted with inboard
screens painted matt black, and m~eting the requirements of Section 9 of this Annex.
With a combined lantern, using a single vertical filament and a very narrow division
between the green and red sections, external screens need not be fitted.

6. Shapes
(a) Shapes shall be black and of the following sizes:

(i) a ball shal1 have a diameter of not less than 0·6 metre;
(ii) a cone shall have a base diameter of not less than 0,6 metre and a height

equal to its diameter;
(iii) a cylinder shall have a diameter of at least 0·6 metre and a height of twice its

diameter;
(iv) a diamond shape shall consist of two cones as defined in (ii) above having a

common base.

(b) The vertical distance between shapes shall be at least I'5 metres.

(c) In vessel of less than 20 metres in length shapes of lesser dimensions but com­
mensurate with the size ofthe vessel may be used and the distance apart may
be correspondingly reduced.

BALL ! not less i
than (}6 metre.

CONE

f-----j
not less
than (}6 metre

not I
than 0·6 metre

not ,1 than +DIAMOND
2 x diameter

~ 1--11----\
not iess
than (JoB metre

CYLINDER

Where length is 20 metres or more

Sizes of shapes

-~,,-than 1·5 metres

Where length il 20 metres or more

Vertical spacing of shapes
21



7. Colour specification oflights
The chromaticity of all navigation lights shall conform to the following standards,
which lie within the boundaries of the area of the diagram specified for each colour by
the International Commission on Illumination (CIE).

Author's note
Immediately following the above paragraph comes a list of coordinates denoting the
boundaries of the four principal navigation light colours-white, green, red and
yellow.

This section of the Annex dealing with the chromaticity of navigation lights is based
on a chromaticity diagram by Hardy (reference: Principles of Optics by Hardy and
Perrin, pubiished by McGraw-Hill.).

An outline of the diagram is shown in the figure. Coordinate measurements are
made with I'ea! primary coloured lights and then expressed in terms of imaginary
primaries by means of a mathematical transformation. When the colour coordinates
are determined in this manner, a colour can be plotted on the x-y chromaticity
diagram.

The roughly triangular curve in the figure is the locus of the colours of the visible
spectrum, i.e., colours produced by a siogle wavelength of light from the extreme red
to the extreme violet. A straight line joining the ends ofthe visible spectrum closes the
figure. Points representing all real colours lie within this boundary.

0.901 r , r t , r I I

C.I.E.
RlId

0.201 \ I I I I l"trr I

0.101 \ I l.....,...er I I I I

0.30

0.401" I I A

615 0.80i F I~510- _I _.-1 I I -1 I

01 ! ,~- I J ! I Io 0.10 J 0i0 0.30 0.40 0.50 0.60 0.70 0.80

"

C.I.E.0.60
Green

0.501\\ I "\,,...

0.70

The points near the centre of the diagram marked A, Band C are white light standards
representing approximately a bright light bulb, noon sunlight and average daylight,
respectively.
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There is no point in attempting to specify a colour for a navigation light exactly, and
obviously some range of tolerance must be included. This is done in an objective
way by specifying the coordinates on a chromaticity diagram which enclose an area
of tolerance. The colour of an acceptable light would be represented by a point
lying within this area.

8. IntensIty of lIghts
(a) The minimum luminous intensity of lights shall be calculated by using the

formula:
-0

1=3'43 x 106 xTxD2 xK
where I is luminous intensity in candelas under service conditions,

T is threshold factor 2 x IO~1 lux,
o is range of visibility (luminous range) of the light in nautical miles,
K is atmospheric transmissivity.

For prescribed lights the value ofK shall be 0,8, corresponding to a meteorologi­
cal visibility of approximately 13 nautical miles.

(b) A selection of figures derived from the formula is. given in the following table:

Range of visibility Luminous intensity of
(luminous range) of light light in candelas for
in nautical miles K=0·8

0 I
r--

1 0'9

I
2 4'3 I

3 12

4 27

5 52

6 94

Note: The maximum luminous intensity of navigation lights should be limited
to avoid undue glare. This shall not be achieved by a variable control of
the luminous intensity.

9. Horizontal sectors
(a) (i) In the forward direction, sidelights as fitted on the vessel shall show the

minimum required intensities. The intensities must decrease to reach
practical cut-off between 1 degree and 3 degrees outside the prescribed
sectors.

(ii) For the sternlights and masthead lights and at 22'5 degrees abaft the beam
for sidelights, the minimum required intensities shall be maintained over
the arc of the horizon up to 5 degrees within the limits of the sectors pre­
scribed in Rule 21. From 5 degrees within the prescribed sectors the
intensity may decrease by 50 per cent up to the prescribed limits; it shall
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decrease steadily to reach practical cUH>ffat not more than 5degrees outside
the prescribed sectors.

(b) All-round lights shall be so located as not to be obscured by masts, topmasts or
structures with angular sectors of more than 6 degrees, except anchor lights
prescribed in Rule 30, which need not be placed at an impracticable height above
the hull.

Maximum permitted obstruction for all-round lights

10. Vtrtical sectors
(a) The vertical sectors of electric lights as fitted, with the exception of lights on
. sailing vessels underway, shall ensure that:

(i) at least the required minimum intensity is.maintained at all angles from 5
degrees above to 5 degrees below the horizontal;

(ii) at least 60 per cent of the required minimum intensity is maintained from
7'5 degrees above to 7'5 degrees below the horizontal.

at lust 60% I
over thislI<:

minimum I
over this Ire

It least 60% 1.
oyer this arc

5- minimum I
rt over this arc

at laast 60% I
over this arc

Vertical sectors for electric lights

(b) In the case of sailing vessels underway the vertical sectors of electric lights
as fitted shall ensure that:
(i) at least the required minimum intensity is maintained at all angles from

5 degrees above to 5 degrees below the horizontal;
(ii) at least 50 per cent of the required minimum intensity is maintained from

25 degrees above to 25 degrees below the horizontal.
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at least 50% I
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at least 50% I
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'I' means minimum required intensity

Vertical sectors for electric lights fOf" sailin9 ships

(c) In the case of Lights other than electric these specifications shall be met as closely
as possible.

I I. Inttnsity ofnon-electric lights
Non-electric Lights shall so far as practicable comply with the minimum intensities,
as specified in the Table given in Section 8 of this Annex.

12. Manoeuvring light
Notwithstanding the provisions of paragraph 2(f) of this Annex the manoeuvring
Light described in Rule 34(b) shall be placed in the same fore and aft vertical plane
as the masthead Light or lights and, where practicable, at a minimum height of 2

metres vertically above the forward masthead Light, provided that it shall ~ carried
not less than 2 metres vertically above or below the after masthead light. 011 a vessel
where only one masthead light is carried the manoeuvring light, if fitted, shall be
carried where it can best be seen, not less than 2 metres vertically apart from the mast­
head Light.
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Location of manoeuvring light

13, Approval
The construction of lights and shapes and the installation of lights on board the
vessel shall be to the satisfaction of the appropriate ailthority of the State whose flag
the vessel is entitled to fly.
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~~DDITION~~L SIGNALS FOR FISHING
VESSELS FISHING IN CLOSE PROXIMITY

ANNEX II
t. General

The lights mentioned herein shall, if exhibited in pursuance of Rule z6(d), be placed
where they can best be seen. They shall be at least 0'9 metre apart but at a lower level
than lights prescribed in Rule z6(b) (i) and (c) (i). The lights shall be visible all round
the horizon at a distance of at least t mile but at a lesser distance than the lights pre­
scribed by these Rules for fishing vessels.

2. Signals for trawlers
(a) Vessels when engaged in trawling, whether using demersal or pelagic gear, may

exhibit:
(i) when shooting their nets:

two white lights in a vertical line ;
(ii) when hauling their nets:

one white light over one red light in a vertical line;
(iii) when the net has come fast upon an obstruction;

two red lights in a vertical line.

o
o

o
TrlWler shooting her nets

Trawler hauling her nets

Tnlwler with nets fast. on an obstruction
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(b) Each vessel engaged in pair trawling may ex.hibit:
(i) by night, a searchlight directed forward and in the direction of the other

vessel of the pair;
(ii) when shooting or hauling their nets or when their nets have come fast upon

an obstruction, the lights prescribed in 2(a) above.

o
o

"-ir tl'1lwling and shooting nets

o

Pair trawl in9. hauling nets

o
o

o

"-ir tl'1lwiing. nets fat on an obstruction
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