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FOREWORD

The new title of Practical Navigation for Officers of the Waich
replaces two titles — Practical Navigation for Second Mates (Five
editions) and Principals and Practices of Navigation (First edition
and reprinted many times) and both have been extensively revised,
extended and re-titled to reflect the changes in nautical education
over the past decade. When this work was first written the
knowledge required of the officer of the watch at sea tended to be
artificially compartmentalized by the arbitrarily selected subject
matter of the various examination papers for certification. Now
the structure of Merchant Navy certification has been radically
changed partly in the name of ‘progress’ and partly to comply with
International Maritime Organisation requirements which are
embodied in the STCW code. More radical however is the change
in the way in which certificates are acquired. The aspiring officer
of the watch can now achieve certification through NVQ or SVQ
unit achievement ratified by MSA oral examination. The divisions
between various elements within the overall spectrum of know-
ledge required have been blurred somewhat. Consequently this
publication has been extended in scope to reflect these changes.
Much theoretical matter which, although of great interest, has
been excluded on the grounds that it is no longer examined in
professional certification. What has been included and introduced
is what is considered to be the foreground and background know-
ledge required by the officer of the watch to plan his voyage and
navigate his vessel safely and intelligently, with some degree of
professional satisfaction.

Marine navigation has seen many changes over the past two
decades, the most noticeable of which is the rapid expansion of
electronic aids to navigation. Radar has become an almost
indispensable aid and any work on navigation can no longer
ignore it. A section on radar information has therefore been
included. One section of a publication however cannot claim to be
a comprehensive and definitive work on such a vast subject and
this section is necessarily confined to the practical use in its
navigational role.
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There is a great danger now that readily obtainable positional
information from electronic navigational aids is accepted as an
alternative to basic navigational techniques. It is the author’s view
however that, while it is obviously wrong to reject the benefits of

technological .advances it is it professionally inept to rely on such CONTEN
devices to the exclusion of basic principles and techniques tried TS
and tested over many decades. It is also detrimental to the self Introduction The Passage Plan 1

esteem of the navigator to be dictated to by computer generated
information. It is also the author’s view therefore that the main

subject matter of this publication is far from outdated and will SECTION 1
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INTRODUCTION
The Passage Plan

It is a foolhardy navigator who sets out without careful con-
sideration of the voyage ahead. There is an abundance of good
advicz on the subject of voyage planning, most of which, to the
competent navigator, is just good common sense. At the time of
writing the Marine Guidance Note (MGN 166) brings to the
attention of the navigator ‘Guidelines for Voyage Planning’
approved by the International Maritime Organisation, and the
previous MGN 72 emphasises the need for systematic planning of
all stages of a voyage, and also draws the attention of all
navigators to two excellent works ‘Bridge Team Management — A
Practical Guide’, published by the Nautical Institute and ‘Bridge
Procedures Guide’ published by the International Chamber of
Shipping. These should form part of the bridge equipment of every
vessel, but invariably they are written on the assumption that the
reader is familiar with basic techniques of navigation. It is there-
fore the intention of this work to explain these basic techniques
and it is intended to give only a brief outline of the voyage
planning process here as it affects this purpose.

The elements of voyage planning are formally divided into four
distinct stages:

1. Appraisal

2. Planning

3. Execution

4. Monitoring

Appraisal

This first stage requires an assessment of the voyage and the
particular dangers which it presents. It requires a consideration of
all the information which is relevant to the voyage, and it is the
responsibility of the navigator to be aware of what information is
available and where it can be found. Most of this information has
IS primary source in the Admiralty publications issued by the
UK'Hydrograhic Office in Taunton, and all of these should be
familiar to the navigator. The contents and use of the various
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2 PRACTICAL NAVIGATION FOR OFFICERS OF THE WATCH

publications are described in Module 1.2. All voyages to sea
contain some element of risk. The appraisal stage should minimise
the risk whilst weighing it against commercial considerations.
Routeing information, climatic data, prevailing meteorological
conditions and the possibility of ice, the advisability of weather
routeing and general traffic patterns should be considered to
establish the wide strategy of the voyage. A major consideration
must be the nature of the voyage and its cargo, and the minimising
of any potential risk to the environment. When the particular
route is finally decided upon, as much general information as
possible about the areas concerned and their navigational hazards
should be assimilated.

Planning

Having made a full appraisal of the voyage the navigator can
now make a detailed plan from berth to berth. This will require
deciding upon and marking on charts the exact ground tracks
which it is the intention to follow. These should be chosen with
regard to the vessel’s size and draft, and the margins of error that
are necessary to account for inaccuracies in the monitoring of the
vessel’s movements and for the possibilities of equipment failure.
Navigational hazards must be passed at safe distances with such
failure in mind. Routeing advice must be considered and manda-
tory requirements in the form of traffic separation schemes
followed. Tracks on charts should be marked with their true
directions and possibly with the predicted compass error and the
compass courses to steer to make good those tracks. The under-
pinning knowledge that is required for this 1is contained in
Modules 1.1, 1.2, 1.3 and 1.4 which collectively cover the use of
charts and compasses and compass errors.

At this stage of the voyage plan important decisions must be
made as to how the progress of the vessel is to be monitored. What
will be the primary and the backup methods of position fixing
and what is the accuracy required at various stages of the voyage.
The modern navigator must decide which will best serve his needs
at each stage, choosing between visual position fixing, visual
pilotage, radar position fixing or radar parallel indexing, position
fixing by observation of celestial bodies or by electronic
navigational aids such as Loran C or Navstar GPS. Whichever is
used he will need a thorough knowledge of basic techniques. The
theory of position fixing is covered in Module 1.5. Radar
navigation is covered in Module 1.8, while ocean navigation is
dealt with in Section 2.
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vessel sails, this is the responsibility of the officer of the watch.
He is the master’s representative on the bridge and he must ensure
that the master’s instructions in the form of the passage plan are
carried out, and that any deviation from the plan is detected and

corrective action initiated and if of a serious nature the master
informed. It may be that a modification of the original plan is
required and this can only be done with the agreement of the
master. He must always use all available information and cross
check that different sources of information agree. Any dis-
agreement is often the first sign that things are going wrong, either
that equipment is inaccurate or inoperative, or that the vessel is
not where it should be. The causes of the disagreement must be
investigated and decisions made as to which information is most
reliable. The quality of the chartwork performed by the officer of
the watch is most important. Chartwork is an important element
in the recording of the voyage and complements the deck log. The
master and other watchkeepers must be able to readily understand
the chartwork, and in the event of accident the chartwork will be
an important factor in establishing the events which led up to the
mishap. For this reason charts should not be cleaned until the
next time they are required. Chartwork practice and constructions
are dealt with in Module 1.4. The methods of monitoring the
vessel’s position in coastal passages are dealt with in Modules 1.5,
which covers the theory of position lines and visual position
fixing, and Module 1.8 ‘which deals with the use of radar. The
practice of navigation during ocean passages is the subject of
Section 2.

Personalising the passage plan

Finally it must be said that there is no such thing as the definitive
passage plan. Different types of vessel, different types of trade,
different areas of navigation may all require modifications to the
standard that is set by publications devoted to the subject. The
navigator must be urged to study the standard texts on passage
planning and to use them as guidelines for the formulation of
methods to suit his own circumstances. It may be that company
instructions or masters standing orders already dictate what is
required of his passage plan, but if not the individual navigator
must develop his own techniques and routines. Going to sea Is
always a risky business and it is the task of the navigator to ensure
that risks are kept to a minimum by adequate preparation and
ensuring that he takes into account all the sound advice and
information which is available for his benefit. It is hoped that this
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SECTION 1

Coastal Navigation

In this section we are concerned with the production and monitoring
of a vessel’s navigation plan when voyaging in the vicinity of
coastlines and navigational hazards. Contact with the shore line
may be visual or by radar, and by depth information from echo
sounding equipment. Additional data may be provided by electronic
position fixing aids, in the form of position, and also of course and
distance information from waypoint navigation facilities.

Modules included in this section are:

~ 1.1 Latitude and Longitude. Units of Distance.

1.2 The Use of Charts and Other Navigational Publications.
1.3 Compasses, Compass Errors. Courses and Bearings.

1.4 Chartwork Constructions. Allowance for Wind and Tide.

1.5 Position Lines. Position Fixing by Terrestrial Observation.
1.6 The Sailings.

1.7 Tides, Tide Tables and Other Tidal Information.

1.8 Radar Navigation.




MODULE 1.1
Latitude and Longitude. Units of Distance

Definitions

Great Circle. A circle drawn upon the surface of a sphere
whose plane passes through the centre of the sphere. It will be the
largest circle that can be drawn upon that sphere. Given any two
points on the sphere which are not diametrically opposed there is
only one great circle that may be drawn through the points.

Small Circle. Any circle drawn on the surface of a sphere
which is not a great circle.

Poles. The two points where the rotation axis of the earth cuts
the earth’s surface.

Meridian. A semi great circle on the earth’s surface between
the two poles.

Equator. The great circle on the earth’s surface the plane of
which is at right angles to the axis of rotation, thus dividing the
earth’s surface into a northern and a southern hemisphere. Each
point on the equator will be equidistant from the two poles.

Parallel of Latitude. A small circle on the earth’s surface, the
plane of which is parallel to the plane of the equator.

The shape of the earth (the geoid) approximates to the
mathematical form called an oblate spheroid or ellipsoid. It is a
sphere which is flattened at the poles due to the rotation about the
polar axis. Thus the polar diameter is less than the equatorial
diameter. However for many aspects of navigation the earth is
considered as a sphere without undue error.

Position on this sphere is defined by two coordinates latitude
and longitude. The reference from which latitude is measured is
the equator.

The latitude of a position on the earth’s surface is defined as
the angle subtended at the centre of the earth by the position and
the plane of the equator, or the arc of a meridian between the
equator and the parallel of latitude through the position. Thus
latitude may be measured from zero degrees at the equator to 90
degrees at the poles and must be expressed north or south of

9




10 PRACTICAL NAVIGATION FOR OFFICERS OF THE WATCH

the equator. The latitude so defined is called the geocentric
latitude.

The reference from which longitude is measured is arbitrarily
defined as the prime meridian which is that meridian which passes
through Greenwich. Longitude is measured and named east or
west of Greenwich from 0 degrees to 180 degrees, and may be
defined as the angle subtended by the plane of the Greenwich
meridian that of the meridian which passes through the position,
or alternatively as the lesser arc of the equator contained between
the Greenwich meridian and the meridian under consideration.

In stating the latitude and longitude of a position by convention
the latitude must always be given first to avoid any confusion in
communications.

The measurement of latitude and longitude is complicated by
the fact that the shape of the earth (the geiod) is irregular and only
approximates to an oblate spheroid and not a sphere. In general
these are considerations which must be taken into account by
surveyors and chart makers but have little effect on marine
navigation. It should be realised however that the mathematical
figure or datum which describes the size and shape of the earth,
which is used by the chart maker may be that which most closely
fits the earth in the area which is being charted, and may or may

1)
7

Fic. 1.1.1
Point A in north latitude (arc AD) and west longitude (arc DG).
Point B in south latitude (arc FB) and east longitude (arc GF).

Greenwich

w

ZrAy,
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not be the same as that used in the charting of other parts of the
earth. It may not bq that which is used by a satellite navigation
system, and the navigator may find that latitudes and longitudes
do not agree between charts prqduced using different datums, and
between charts and satellite navigators which use different datums.
There will also be discrepancies between his astronomical obser-
vations of positions based upon a spherical earth, and charted
position based upon an oblate earth. There is usually provision
within satellite navigator receivers to allow for the use of different
datums in order to minimise these discrepancies and usually these
are small enough to be insignificant. In situations where they may
be significant latitude apq longltu_de are of less importance to the
navigator than his position relative to the dangers which he is
trying to avoid, and he should be using methods of position
monitoring that give this kind of information.

The marine navigator normally expresses latitude and longitude
in degrees and minutes of arc, the minutes being stated to the
nearest decimal point. (Unless extreme accuracy is required such
as chart correcting where seconds of arc may be used.) The
latitude should be annotated N or S, and the longitude E or W.

Thus 52° 14.1'N  005° 43.7 W
or 23° 54.8'S 115° 34.9'E

Distance
The unit of distance used in marine navigation is the International
Nautical Mile. The length of this unit is adopted as 1852 metres.
The marine navigator, when defining position, or when making
celestial observations to find his position, is primarily concerned
with angular measurement, and the unit of distance most
convenient to him is that distance occupied by one minute of arc
on the earth’s sphere. Thus the nautical mile was originally defined
as the distance occupied by one minute of arc of a meridian.
Although this is most convenient in celestial navigation this
definition caused the minor inconvenience of being of different
length due to the elliptical shape of a meridian. One minute of the
flattened meridian at the poles is approximately 1861 metres
whereas at the equator where the curvature is greater it is only
approximately 1843 metres. The navigator’s scale of distance on a
nautical chart is the latitude scale and this variation is usually
ignored with no significant error. Note that on a chart the
divisions denoting minutes of latitude on charts which cover a
large range of latitude may be noticeably of different length in
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different latitudes, but this is primarily as a result of the projection
of the chart and this will be discussed later.

Speed
The unit of speed at sea is the knot which is defined as 1 nautical

mile per hour.

Difference of Latitude. Difference of Longitude

When sailing between two positions on the earth’s surface a
knowledge of the necessary change in latitude and longitude is
often required.

The difference of latitude (d’lat) between any two positions is
the arc of a meridian which is contained between the two parallels
of latitude which pass through the two positions. From Figure
1.1.2 it can be seen that if the two positions are on the same side of
the equator (latitudes same name), then the d’lat will be the
numerical difference between the two latitudes. If the two
positions are on opposite sides of the equator (latitudes different
names), then the d’lat will be the sum of the two latitudes. The
d’lat is named according to the direction of travel.

WE = Equator

aa’ = parallel of latitude through A

bb’ = parallel of latitude through B

o = parallel of latitude through C

d’lat between A and B = Latitude A — Latitude B = arc ab
d’lat between A and C = Latitude A + Latitude C =arcac
d’lat between B and C = Latitude B + Latitude C = arc bc

MODULE 1.1 13

The difference of longitude (d’long) between any two positions
is thq lesser arc of the equator contained between the two
meridians which pass through the positions. If the longitude of the
positions lie on the same side of the prime meridian (longitudes
same name), then the d’long will be the numerical difference
between the two longitudes. If the positions lie on opposites sides
of the prime meridian (longitudes opposite names), then the d’long
will be the sum of the two longitudes. If however the sum is greater
than 180° then the sum must be subtracted from 360°. The d’long
is named according to the direction of travel.

Fic. 1.1.3
Point A and point C are in westerly longitude.
Point B is in easterly longitude.
D’long between A and C = Long. A ~ Long. C = arc ac
D’long between A and B = Long. A + Long. B = arc ab
D’long between C and B = 360 — (Long. C 4 Long. B) = arccb

D’lats and d’longs are usually required in minutes of arc and
are therefore expressed as such in the following examples.

Example 1

Find the d’lat and d’long between the two .o .
o 7 t 2
15° 28'W and 52° 56’ N 39° 47 W. positions 25° 46' N

25° 46'N 15° 28 W

: 52° 56 N 39° 4T W
dllat  27° 10N  d’long  24° 19 W
=1630'N = 1459 W
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Example 2
Find the d’lat and d’long between the two positions 44° 25'N
75° 46' W and 36° 19'S 09° 26'W.

44° 25'N 75° 46'W
36° 19'S 09° 26'W
d’lat  80° 44'S  d’long 66° 20'E
=4844'S =3980'E

Example 3
Find the d’lat and d’long made good by a vessel which steams

between the two positions 22° 10'S 09° 15W and 15° 30'N
29° 30'E.

MODULE 1.1 15
25° 20.7'N 46° 452 W
d’lat 15° 25.8 N d’long 23° 12.6'E

final latitude ~ 40° 46.5 N final longitude  23° 32.6'W
Note: The d’lat having the same name as the latitude is added.

The d’long is of opposite name to the longitude and is therefore
subtracted.

EXERCISE 1.1.1

Find the d’lat and d’long between the following positions.

09° 15W

22° 10'S

15° 30'N 29° 30'E
d’lat  37° 40'N 38° 45'E

=2260'N =2325E

Note: latitudes are of different names and are therefore added to
obtain d’lat.
longitudes are of different names and are therefore added
to obtain d’long.

Example 4
A vessel steams from position 18°40.0'S 136° 40.6'W to
31° 15.2’S 126° 35.8'E. Find the d’lat and d’long made good.

18° 40.0'S 136° 40.6'W

31° 15.2'S 126° 35.8'E

d’lat 12° 35.2'S d’long 263° 16.4'E
360°

96° 43.6' W

=755.2'S = 5803.6' W

Note: The vessel is steaming from a west longitude across the
180° meridian to a position in east longitude and is therefore
moving in a westerly direction.

Example 5

A vessel steams on a course which lies between north and east and
makes good a d’lat of 925.8' N and a d’long of 1392.6'E. If the
initial position is 25° 20.7 N 46° 45.2' W find the final position.

-

initial position final position
1. 40°10'N 9° 25'W 47° 15N 21° 14'W
2. 35°15N 22°12W 50° 25N 11°37W
8 10° 12'N 5°03'E 5°18'S 7° 18 W
4. 20°40'S 170° 09'E 13° 06 N 178°51'E
5. 30°03'N 152°43'W 42° 24N 174° 01'W
6. 11°31'N 178° 00'E 5°14'S  177° 00 W
7. 8°42'S 162° 41'W 7° 53N 135°27E
8. 15°20'S 130°35'E 33° 10N 155°40'W
9. 52°10'S 171° O8'E 27°02'S  34° 02'E
10. 60°40'S 151°23'W 10°57S  92°47W

EXERCISE 1.1.2

1. Find the final position if a vessel steams from position
20° 50'S 178° 49' E and makes good a d’lat of 1994’ N and a d’long
of 937'E.

2. Find the final position if a vessel steams from position
39° 40'N 9° 21’ W and makes good a d’lat of 237'N and a d’long
of 1627 E.

3. If a vessel reaches a final position of 30° 10.6'S 4° 40.3'E
having made good a d’lat of 4338.8'S and a d’long of 2334.7'E,
find the departure position.

4. If a vessel steered a course between north and east and made
good a d’lat of 2335.5 and a d’long of 1241.8, arriving in a
position 21° 10.4'N 168° 18.7' W, find the departure position.
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MODULE 1.2
The Use of Charts and Other Navigational Publications

Nautical publications necessary for any intended voyage are
required to be carried under the ‘Safety of Life at Sea Convention’
(SOLAS). This requirement is given the force of law by Statutory
Instrument which stipulates mandatory carriage of certain
publications supplemented by a recommended list. The Merchant
Shipping (Carriage of Nautical Publications) Regulations 1998
came into force on the 1st December 1998 and require UK
registered ships anywhere in the world to carry charts and the
following publications which are relevant to intended voyages:

Merchant Shipping Notices
Marine Guidance Notes
Marine Information Notes
Notices to Mariners

Lists of Radio Signals

Lists of Lights

Sailing Directions

The Mariner’s Handbook
The Nautical Almanac
Navigation Tables

Tide Tables

Tidal Stream Atlases
Operating instructions for navigational aids carried.

All charts and publications must be the latest obtainable
editions and maintained corrected up to date.

A list of current regulation nautical publications is published
each year in the Annual Summary of Notices to Mariners.

Admiralty Charts

Admiralty charts, along with other Admiralty publications, are
published by The United Kingdom Hydrographic Office based in
Taunton, England, and distributed world wide through appointed
Admiralty chart agents. Admiralty publications are catalogued in

16
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the Admiralty Chart Catalogue, with a condensed version distri-
puted free for United Kingdom and local Europe_an yvaters. The
chart is arguably the most important of the navigational publi-
cations and contains a great deal of information. The use of the
chart will be dealt with later.

Charts are now available in electronic form for display on a
vDU and the use of such charts is increasing.

An Electronic Navigational Chart (ENC) means a database
standardised as to content and format approved for use with an
ECDIS by a government hydrographic office.

An Electronic Chart Display and Information System (ECDIS)
means a navigational system with adequate backup for updating
and which complies with SOLAS requirements by displaying
selected chart information together with information from navi-
gational sensors to enable the navigator to plan and monitor his
routes. It must be type approved to IMO standards in order to
satisfy SOLAS carriage of charts requirements.

A Raster Chart is a digitised version of a paper chart. The
Admiralty publish charts on compact disc under the name of ARC
or Admiralty Raster Charts. These are produced by scanning
paper charts and storing the scans electronically, and will result in
an image exactly the same as the paper chart. Such systems do
not replace the requirement for carrying paper charts and the
effectiveness depends to some extent on the quality of the com-
mercial software which is used for displaying the information.
Many would argue that it is more difficult to read the chart
effectively from a VDU, in the same way as for most people a
written publication displayed on a VDU can never rival a printed
book. A VDU display usually either compromises scale or the
extent of the visible area. It is more difficult to perform effective
chartwork on an electronic display and this discourages good
chartwork practices. Again this factor depends largely upon the
software used. One advantage is that chart correction is made much
easier for the navigator by electronic means. The Hydrographic
Office offer various levels of service for provision and update of an
ARC system.

Catalogue of Admiralty Charts and other Hydrographic
Publications

This catalogue is published annually. The main section of the
catalogue consists of outline maps of regions of the world for which
charts are available with the limits of coverage of each chart within
that area marked with the chart number. As well as being used for
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ordering charts it provides a most convenient way for a navigator
to extract those charts from his folios which are available and
required for a particular voyage. On the opposing page is a list of
the charts contained on the map in order of the chart number,
listing the chart title, the scale, the date of publication and the date
of the last new edition. Other sections contain information about
lists of chart agents, availability of Notices to Mariners, (for
correction of charts), and lists of other Admiralty publications. The
ship’s officer should be familiar with the use of the catalogue for
selecting and ordering nautical publications.

Chart Folios

Charts can be obtained in complete Standard Admiralty Chart
Folios, the extent of coverage of which is shown in the chart
catalogue. Alternatively charts are supplied individually or can be
made up in non standard folios for individual users.

Admiralty Sailing Directions

These are volumes each of which cover a specific area defined in
the title such as ‘Dover Strait Pilot’. They are known therefore as
the pilot books. Each contains information regarding the regu-
lations governing the navigation of the area, and general and
climatic information. The main part of each volume consists of
detailed information on the navigation of the coastlines and navi-
gational routes within the area, with specific details of pilotage,
traffic signals, navigational dangers, reporting procedures, traffic
management services, and facilities available at ports within the
area. The information given is to supplement the information

provided on charts. The appropriate pilot books should be

consulted as part of the process of preparing and planning any
voyage. A full list of available Sailing Directions is included in the
Admiralty Chart Catalogue. Important corrections are issued
through Notices to Mariners, while less important corrections are
made through the issue of supplements, perhaps every two years
or so. Any reference to a pilot book should be accompanied by a
reference to its supplement if one has been issued and also Section
IV of Notices to Mariners in which a list of corrections in force
is given each month. Those in force at the end of the year are listed
in the Annual Summary of Notices to Mariners.

Notices To Mariners
The SOLAS Convention requires all ships to carry up to date
charts, sailing directions and lists of lights and tide tables etc.
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necessary for any int§nded voyage. These publications, parti-
cularly charts, are subject to frequent change and these changes
are promulgated in Notices to Mariners. These are issued daily as
required to some chart agents, ports and other authorities, a list
of which can be found in the Annual Summary of Notices to
Mariners, and are available for inspection. Each week’s notices
are published in a.WG_:ekly Edition which can be obtained from
Admiralty Chart Distributors.

Admiralty charts are despatched corrected to date. From then
on it is the responsibility of the ship’s master to maintain cor-
rection to the date of the last publication of Notices, of all the
charts used on board. Many Chart Agents also provide a service
for correcting charts. The ship’s officer should be familiar with the
methods of using Notices to Mariners to correct charts and other
publications. (See Chart Correction).

Notices to Mariners Weekly Editions
Each week the notices issued are combined into a weekly edition
and it is this convenient form which is normally used for cor-
recting publications. These editions are discussed in detail under
‘Chart Management and Correction’.

Annual Summary of Notices to Mariners

An Annual edition published at the start of each year contains
the first Notices of the year. These are notices which are re-issued
each year, perhaps with corrections, concerning important subjects
of a semi permanent nature. Each year’s edition should be
consulted as soon as possible after publication. Examples of the
subject matter of these notices are:

Corrections to Tide Tables

Lists of suppliers of Admiralty charts
Distress and rescue information
Traffic separation schemes in force
etc.

It also contains a reprint of all Admiralty and Australian and
New Zealand Temporary and Preliminary Notices which are in
force and a list of all corrections to Admiralty Sailing Directions
which have been promulgated in Weekly Editions.

Admiralty Tide Tables
The;se are published annually in four volumes. Volume 1 covers
United Kingdom, Ireland and European channel ports. Volume 2
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covers European, Mediterranean and Atlantic Ocean ports.
Volume 3 covers the Indian Ocean and South China Sea ports,
and Volume 4 covers the Pacific Ocean. Each contains information
on times and heights of high and low waters throughout the year
at selected standard ports with information on secondary ports to
enable the same information to be derived. The use of the tide
tables will be covered in Module 1.7.

Admiralty Tidal Stream Atlases

These are booklets covering the waters of the British Isles and a
few other areas, which contain information about tidal stream
directions and rates through the tidal cycle.

The information is in the form of maps, one for each hour of the
tidal cycle relative to the time of the nearest high water at a standard
port, with arrows representing the direction of tidal streams. The
strength of the stream is indicated by the thickness of the arrows and
numbers associated with some of the arrows show the neap and
spring rates. They are particularly useful for gaining an overall view
of the tides which will be encountered throughout a passage.

Admiralty List of Radio Signals
At present these are published in nine volumes with some volumes
having two parts covering different geographical areas.

ALRS Volume 1

This contains coast radio stations with their frequencies and the
services that they offer. These include Medical Advice by Radio,
arrangements for Quarantine Reports, Locust Reports and
Pollution Reports, Inmarsat, GMDSS, Ship Reporting Systems

and Piracy and Robbery Reports. Part 1 covers Europe, Africa and -

Asia and Part 2 covers Indonesia, Australasia and the Americas.

ALRS Volume 2

This includes Radio Beacons and Aero Marine Beacons, RDF
finding stations, Radar Beacons (Racons and Ramarks), Radio
Time Signals, electronic position fixing systems and DGPS
correction transmitting beacons.

ALRS Volume 3

This covers Radio Weather Services and Navigational Warnings
together with other Maritime Safety Information (MSI) broad-
casts including Navtex, and radio facsimile broadcasts. Part 1
covers Europe, Africa and Asia and Part 2 covers Indonesia,
Australasia and the Americas.
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ALRS Volume 4 _
This contains a list of meteorological observation stations.

ALRS Volume 5 A

This covers the Global Maritime Distress and Safety System
(GMDSS) including Navtex, Information on Distress, Search and
Rescue procedures and regulations and services to assist vessels
using GMDSS.

ALRS Volume 6

This gives radio procedures to assist vessels requiring pilots and/
or entering port. It also contains small craft marina and harbour
VHF facilities. Part 1 covers Europe and the Mediterranean. Part
2 covers Africa, Asia, Australasia, the Americas and Greenland
and Iceland.

ALRS Volume 7

This covers Vessel Traffic Services and Reporting Systems. This
complements Volume 6 and is divided into two parts as for
Volume 6.

ALRS Volume 8

This covers all aspects of Satellite Navigation Systems including
Navstar GPS and Glonass, with error sources and DGPS
beacons.

ALRS Volume 9

This is a small craft edition covering UK, Europe and the
Mediterranean and containing small craft related extracts from
the other volumes.

Admiralty Lists of Radio Signals are corrected from Section
VI of Admiralty Notices to Mariners Weekly Editions which give
quarterly a cumulative list of stations which have been corrected
with the relevant Weekly Edition number.

Admiralty List of Lights and Fog Signals

These volumes contain details of navigational lights, daymarks
and fog signals for the world. Lights on navigational buoys over 8
metres in height are included. UK waters and the north coast of
France are covered in Volume A, with the rest of the world being
covered in a further 10 volumes from B to L. Corrections to these
volumes are contained in the Weekly Editions of Notices to
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Mariners Section V with the corresponding chart correction in
Section II but possibly in a later edition. Insignificant or
temporary corrections may ot be included in Section II, so that
this list should be consulted if dbtails of any lights is required
rather than rely on charted information.

Ocean Passages for the World

This contains details of commonly used ocean routes between
major ports. Distances, climatic and current information, details
of weather routeing and load line rules are given.

The Navigational Chart

Definitions

The Rhumb Line. This is a curve on the earth’s surface which
represents a line of constant course, thus crossing all meridians at
the same angle. It will appear on the earth’s surface as a spiral
towards the poles. It represents the track which a navigator
normally uses when steaming between two points, having calculated
or measured the course from a chart.

The Mercator’s projection is used for the majority of navi-
gational charts. Portraying a portion of a spherical surface on a
flat chart must result in some form of distortion of the charted
features. Just what form this distortion takes depends upon the
projection used. Mercator’s projection is used for the navigator’s
chart because the nature of the distortion produced by this pro-
jection has little effect upon the use to which the chart is to be put
and the properties of the projection are most advantageous to the
navigator.

A most important and essential requirement of a navigator’s
chart is that the rhumb line is portrayed on the chart as a straight
line and that the direction of the rhumb line may be measured
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