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	Executive Summary:
	With changing print technology, it is likely that increasing numbers of HOs will adopt multi-coloured* charting, especially for light detail. Although references to light details on multi-coloured charts exists within M-4, and is depicted in INT1, detailed specifications do not exist and there are already some inconsistencies in the depiction by those HOs which show coloured light details.
* multi-coloured, ie more than 4 colours (see M-4 B-140)

	Related Documents:
	M-4 B-140, 461.4, 470.4, 470.6, 471.4, 475.1, 475.5, 478.2

	Related Projects:
	On-going revision of M-4


Introduction / Background

1. Introduction / Background

With changing print technology, it is likely that increasing numbers of HOs will adopt multi-coloured charting, especially for light detail. Although references to light details on multi-coloured charts exists within M-4 (as listed in Related Documents above), and is depicted in INT1, detailed specifications do not exist and there are already some inconsistencies in presentation by those HOs which show coloured light details.

2. Analysis / Discussion

A comparison of the depiction of coloured light detail on the charts of the 10 HOs known to be currently showing coloured light detail is at Annex A. This has been derived from a quick comparison of one or two sample charts and may not reflect the latest practice or cover all issues. WG members who depict coloured light detail are invited to bring some samples to the meeting to assist the discussion.
Conclusions

3. Conclusions

There are practices common to most HOs, but some deviations by some HOs.  Standardization could be enhanced by including more guidance into M-4.
Recommendations

4. Recommendations

The following are some suggested ‘rules’ which could be incorporated into the M-4 specifications as appropriate, during the upcoming revision of the relevant sections.

All specifications for standard lights continue to apply, except as follows:

1. Direction of buoyage arrows should have red and green circles, orientated according to IALA region. (M-4 B461.4)

2. Light flares (or patches) must be in the appropriate colour: 

a. Orange (chosen to be easily distinguishable from land tint) should be used for white, yellow, amber and orange lights. 
b. Red should be used for red lights. Using the magenta file is not recommended, as the magenta used on some HOs charts (chosen for visibility under bridge lighting) is not very red (more suitable for violet lights). 
c. Green should be used for green lights. The shade chosen to be easily distinguishable from intertidal tint. 
d. If necessary, magenta can be used for violet lights (B470.6 & 471.4 and INT1 P11 & Q8).
e. If necessary, blue can be used for blue lights. The shade chosen to be distinguishable from shallow water tint (B470.6 & 471.4 and INT1 P11 & Q8).
f. Flares are preferred to patches, as more than one colour flare can be located at a light star (when the actual sectors are not charted).
3. Sector limits should be fine dashed lines, but may be shown as fine firm lines emphasized by 1mm wide colour bands where marking the sides of a fairway (B475.1, 475.5 and INT1 P41.2).
4. Sector arcs should be fine dashed lines, but may be shown solely by coloured arcs, together with an abbreviation for the colour or character of the light (B475.1 and INT1 P40.2).
5. Coloured sector arcs should be depicted within 30mm of the light star, situated if possible to avoid conflict with significant detail. If colour arcs (including circles for 360° lights) are placed within 30mm of the light star, the flare (or patch) may be omitted. 

6. Where this cannot be achieved, coloured arcs should be broken to clear the significant detail, or the arc moved further from the light. In the latter case, coloured flares should be located at the light star.

7. Coloured sector arcs should be 1mm wide. Faint sectors should be 0.5mm wide. In very narrow sectors, a wider wedge of colour should be shown, so that it is clearly visible.

8. On multi-coloured charts, coloured sector arcs (or circles) should be used on all major lights, including un-sectored lights. Narrow sector leading lights and minor lateral lights should usually be shown by flares (or patches).

9. Alternating and oscillating lights should be shown by parallel or overlapping different coloured arcs (or circles).

10. The floodlight symbol (P63) should be orange. 
11. The Moiré effect symbol (P31) and strip light symbol (P64) should be coloured as appropriate to the light.

Justification and Impacts

5. Justification and Impacts

The early inclusion in M-4 of clear specifications for coloured light detail will reduce the risk of increasing deviation in style as more HOs produce multi-coloured charts.
Action Required of [CHRIS] [Relevant CHRIS 

Action required of CSPCWG

The CSPCWG is invited to consider the draft ‘rules’ suggested above and endorse or amend as appropriate. These can then be used as a guide during the revision of the relevant sections of M-4. 
CSPCWG3-9.2A ANNEX
COLOURED LIGHT SECTORS/FLARES

DIFFERENCES IN STYLES ON HO’s CHARTS

	
	W 
	R
	Arcs
	Sectors
	Flares
	Other comments

	DK
	Or
	R
	1mm multi-coloured circle around light. Black letters. No black linework.
	Sectors limits solid black. R and W sectors partly filled in solid tint, length ratio of range. 
	Omitted if coloured sector circle. Coloured flares on leading lights. Coloured flares on buoys.
	Solid bars of colour along leading lines. Coloured beacon topmarks. Lt desc clear of colour arcs

	EE
	Or
	R
	1mm multi-coloured arcs, complete Or circles for all round white lights. No letters, no black linework.
	Black fine dashed line. No colour infill.
	No flares if sector arcs charted. Multi-flares for sector lights if sectors not charted. Coloured flares on leading lights. Coloured flares on buoys.
	

	FI
	Y Ochre
	R
	1mm multi-coloured arcs at varying distances from light, complete Y circles for all round white lights. Black letters. White arcs supported by fine black lines, no other black linework.
	Dotted black lines. No colour infill.
	No flares if sector arcs charted. Multi-flares for sector lights if sectors not charted. Y flare has fine black outline. Coloured flares on leading lights. Coloured flares on buoys (no colour letters).
	Two-coloured direction of buoyage symbol.

	DE
	Or
	Mag
	1mm multi-coloured arcs, (0.5mm for faint sectors) complete Or circles for all round white lights. Black letters. Fine black dashed arcs outside colour arcs.
	Black fine dashed line. W sectors have some solid infill, or where marking channels, 1mm orange borders.
	No flares if sector arcs charted. Coloured flares on buoys.
	Floodlight symbol orange. Lt desc not clear of colour arcs

	IC
	Y Ochre
	Mag
	2 mm coloured circles. Black letters, no black linework.
	Part solid colour in white sectors. Continuous black line sector limits.
	No flares on lights with colour arcs.
	

	LV
	Or
	R
	0.5mm coloured arcs.  Black letters, no black linework. Coloured circles around some non-sector lights.
	Black fine dashed line. No colour infill, except very narrow white sectors
	Coloured flares, include multi-flares if sectors not charted. Coloured flares on leading lights. Coloured flares on buoys.
	Two-coloured direction of buoyage symbol.

	LT
	Bright Y
	R
	0.5mm coloured circles, no black letter or linework. White arc (Y) 1mm.
	Black dashed lines
	Coloured circles on all-round lights, flare too except W lights. Coloured flares on buoys
	Yellow arc hardly visible on land tint.

	NO
	Or
	Mag
	1mm coloured arcs.  Black letters, no black linework. Extended wedge in narrow sectors.
	Continuous black lines. No colour fill
	Omitted if coloured sector circle. Coloured flares on leading lights. Coloured flares on buoys.
	Two-coloured direction of buoyage symbol. Solid bars of colour along leading lines.

	PL
	Or (also used for Or lights)
	Mag
	1mm coloured arcs.  Black letters, no black linework.
	Continuous black lines. Colour wedges in some leading and narrow sectors.
	No flares if sector arcs charted. Coloured flares on buoys. Multi-flares on sector lights if sectors not charted.
	

	SE
	Y
	Mag
	0.5mm coloured arcs.  Black letters, no black linework.
	Dotted black lines. Narrow W sector partially filled
	Black dotted surround for W flares
	Two-coloured direction of buoyage symbol. Lt desc clear of colour arcs


Questions for consistency:

1. Colour for white lights:
Or (6), Y Ochre (2), Y (2)
2. Colour for red lights:
Magenta (5), Red (5)
3. Width of arc:

1mm (6), 0.5mm (3), 2mm (1). NB: DE uses a narrower band for ‘faint’ sectors.
4. Distance of arc from light star: 
varies with range, or cartographic judgement to avoid detail conflict?
5. Colour infill in sectors:
white lights forming fairways may be infilled, or outlined in colour, for emphasis. Also, very narrow sectors (ie up to ??°) may also have wide bands so the colour is not lost.
6. Coloured flares:

most countries omit flares if coloured sectors charted.
7. Should multi-flares be used if sectors are not charted?

8. White (yellow) flares and arcs may have black surrounds (dots or thin line) to add clarity.

9. 360° lights: circle or flare?
 DK uses circles for more significant lights, flares for minor lights. Any range cut-off?
10. Position of legend:

some countries (eg DK) offset to clear colour sectors. Should arc be broken for black detail?
11. Has any country used blue or violet (or any other non IALA colour)? NB the trial IALA emergency wreck buoy includes a blue light. 
12. Can it be presumed that the same colour would be used for white, yellow, orange, amber lights?

13. How best to show alternating and oscillating lights?

DK uses parallel colour bands.
14. Have any tests been done under bridge lighting conditions?

