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By heading is meant:
the direction in
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Ven i3 ﬁ,\‘dt

“* " which the vessel is
pointing. <
- ~ It is the angle between
- " the fore-and-aft line_
i § < and True North. _.
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.- By course is meant:
.~ . the direction
“ in which the vessel

Q
~ Is steered. G Y

-z It is expressed in
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GREAT CIRCLE COURSE (TRACK)

/ ‘k\ A great circle course
forms the shortest
connection between
two places on the
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RHUMB LINE (/oxodrome)
10 R I 4 Rrwmb ine
Yo m IS a line whereby
II!IIIIIH
by the Meridians and

the course line are

equaL
This implies that in (Mercator) sea charts
the earth is not a )\ but a[Square.
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COMPOSITE SAILING
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Composite sailing combines the advantages of the
great circle and the rhumb line:

it will offer the shortest possible route, and the vessel
can keep constant true directions.
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PILOTAGE

When‘sailing along the coast, cqmpassé
bearings of conspicuous objects are
taken at regular intervals. '



PILOTAGE

e

B — v 8 S A ETLL S
' Towel;

Lifihouse) 4= Oiliig

A CONSPICUOUS OBJECT (CONSPIC)
is an object on land or at sea, which is
- mentioned and described in the pilot book.




CROSS BEARINGS

Cross bearings form e Ty -
an intersection of |

two bearing lines that

have been taken of

two conspicuous objects. B S



Nl | 2 S, e g 2 L
S e (o ased 15,1 304 5 - ) s %
75y I " F2 we Fo's ‘"‘_," A\ ‘
i L L - .~ CONSPIC 1
N SNty &7 ' . N
-: e | ) 5 / T .-"" ."
| PIC 2 n W K
x,: . o i' / ' e
: ~g ;"! 33 Wik e e ‘.'. 7
- e R - [  d
i | ~ f o ! '.
;a |‘ o L - o | . : \
If a third cons |cuous object is avallable a =y
fﬂ. : "
'1 “.“third bearing ("check line"”) is taken.
CONSPIC3 ™" . #¥ W A vr
| ' a A -
(? -."-%.- Wik ?FN“I -~ f & | . f{ it 'F‘f.
T %J% /.p"' | ",. ‘;‘:’,v i
o - l g 5 5
e A2 3
R 3 ' A e ..r'-.u!M' "
Sy 1 2 ,-r'l‘u < V"T. ' _/t;a’u? o D £ O
! - 4 _-.' & o .. WAt 5:‘::I o= .. -
{ " -
’J et - - Wﬁ. ..-" ‘}* . Ny | E "
o L e PR 252 N P T P
5 - Arl A ,-"‘?’E. lo‘l‘_' Varae * ! . S b p
? ienieavancd 0y N Aol i



o b JLrs P N U
» l « e Q -;‘.Ol U .__L-.;| q::. : 2 !:5-;_
t513rN o ="

y A w o~ ' ’:- T
’ 'r,'”k s FPr we o
(J‘ ITexd 1 15 “}'! = ' . -~ -~
- _'_E-U ' nin = :.". i
e . §
s a9 ot Sl
U - -?.D . -F,.
R o T ;
(s -') " | 11 r - ""—.l . / ;
| i ¥ -~ '
" g ' i
- - L s ‘
H ) 1 R - ..' “,.' A U1 S
| | | 2
'l] ’ ' / / 4 ‘..'
(R . We e ‘ _,;'._ \
7 ) ! 'ni . _‘
} .- - A -
(4 e oy | \ ) |
| é‘;‘; ' R~ f{. Mok . -~ 1) ‘ C 0 cke d ;::- & "...‘
ii ' " d+'q o 6.. ‘-/ hat '.::- -f.. !.
‘E - I - f; - l'—,:.'
As the ship is proceeding, .:% e

A Navow, '

[

" a triangle is formed
| by the two bearing i
lines and the check line. }

¥ ® I 50

. ) . ‘-.‘ P.' .1 (,. W _.‘ { . " v )
. oy |“‘:"_I'_ n __o,' <;i ey )

! .// ST NSNS e ?" l“- RnTE L) ’

|i \__' ch pt b WY vior ol ¢ o .4 P

~. ".'. L ': ~ * .‘. .-" o




running fixe

e

e
-.' A

g
S 'ﬂ_“ 'l 1
. | {

P p—— W 8 LA B oS (o omaiy it i —
hen there is only one
conspicuous object,
~a position fix is made
by taking two bearings
of that same conspic
at interval.

b -




MR

—
‘.

ﬂ’@mﬁbﬂm@ ﬁzz{,

', c““ '.Vﬂl"
el ...l.

. |
I 63“ A 2% 1 2y

ot
”- ‘.

] 1
The first bearing

He iz 0=er log reading:
A Navanw :

T a ., distance travelled =
o /" 380 nautical miles.
..: .i -_J 2 !
¢ 8 "- ; o

© Varae

is taken at 16.50 hrs;




b N toc rn el 15,1304 5 ..l"'
;d | / ,-"'li.u. Wk atea
A AL T
Itz - ,
"1 0
‘_ 380 _____——
. ' A f l,’:- = .c..' |
‘J-' :: W e ' I l. .T" .. "; »
| Tads MR | Az "« )
: 29 | » :-;'3'
e S 2 29 16 381 :
' s J‘ﬁﬁ ‘. ,
93 b e \
I | ¢ ’
! . ' | § ’:a e 12 1He second bearing is
11 e ! v -
i 29 J,.i.""'_,- “"'-'":-‘-. taken at 16.55 hrs;
| i AR " wlog reading:
! k. -; '-, © .../ distance travelled =
235 f2 : 381 nautical miles.
Ty - (the angle between the 2 bearing lines
mm ﬂ[m@ .a" '.e AGe must be >30 degr.)
: |' .'rf’u‘l l.\. ne . x

- hier-4 P ;



1 Je iy o b AV
gl g 0.2 Pl ‘o . A =
"' ‘li M ‘L".'».l_'fr," s 8
. by
N 2 ¥ I . T2 wer
Cocur : T Wk

I A ..lh" 134 ."-Q'
Varere |l Bia 3 er

e n....-\_ With the aid of chart d/wders

gy " ' “1” is measured from the
=" .~ & chart scale and transferred
il g {7 to the course line.

SLar T




I

o & H b AT :
| ANANESES.
\l' L | e ‘r.i 5

¥ ik R PP we

- Course line

2

‘ 16 1380

A 'jfl'l'
16 381, e
| | The p05|t|on of the ship
g v B t“ mec 1 iS at the intersection of
3 29 e

| 4%+ Amon  the second bearing line
li 8 » ™ with the line that runs
g ~ parallel to the first
bearing line.

b'-#

|, .‘rf’u*l M ne x

- hier-4 P ;

c) |
'

Mmﬂnﬂm@ ﬁzg 25 AP

)



(202 RAD|
- (P o)

By “Dead Reckonlng
- finding one’s position by
taking into consideration

]
L |
N\

. 17
063 1 75
13 s oo /
¥ | /
19, | | -~
poags 1" B e TR | b
Wik ‘--' ) 1"_\ : - .
‘ ks Nﬁ.&(' tdd L “
! ’ wWrrt o 1 ay
..\’ a0 e s
W )‘6,. - -
20, 22 | 7 |
-, I a

IS meant

last known position;
course and speed;

s

-

7

W

)
LAY
'
FY

20w : =z

. Sea and weather conditions.

wry P
- ¢ j
-~ ' {
7 l - \
A S Whe <y
.f, 1 -3
a2
<k Y/
/A
IS s

v f
' |
i \
» \
‘ <

e 1 3m 220
" 1

'l w55 56

A s

——— — .—"— -

°> ! 1 T \J 25
- I \ .
P gl




. ASTRONOMICAL NAVIGATION.

S With'astronomical na‘\'/igation('celestia/ ha\}ig'éifiqn;)’; ;
, "observatlons are taken of the sun, the moon - ' '
“or the-staf's. (celest/al bod/es) W|th the ald of

" a s’extant



SEXTANT-BEARING

The angle between
a celestial body
and the horizon

IS measured.




With the aid of the chronometer and
the tables in the nautical almanac
the ship’s position can be determined.
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TAKING SOUNDINGS

A signal is transmitted to
the sea bed.

This signal “bounces back”
and is received again

by the echo sounder.

From the time elapsed
between transmission

and reception of the signal,
the depth of the water

can be determined.




With multi-beam echo sounding
3-D images are made of the seabed
to determine charted depth of water.




WIRE SWEEPING

Depth over a protruding obstacle can also be obtained by
wire sweeping, whereby a cable is swept over the sea bed
between two survey vessels.

However, this method of determining depth is obsolete.
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