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Reference Manual
Module 10-5

The Aim of
this Module

Learning
objectives

Evaluation

Introduction

Introduction

This module is designed to help you plot a course
and find your position. '

This module is optional, depending on your work
location.

You should learn from the training activities, not
from the manual. As the name implies, the
Reference Manual is for reference purposes only:
use it only when you need to refresh your memory.

The course is divided into sections with different
learning objectives.

A learning objective is a task you should be able
to perform at the end of each section. The learning
objective is contained in a grey box at the start of
each section.

Testing conditions and passing criteria follow the
learning objective. They tell you how you will be
evaluated. There will be no surprises or trick
questions during the evaluation.
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Reference Manual
Module 10-5

How to Use
this Manual

Introduction

To get around in the manual, consult the table of
contents.

To know where you are in the manual, check the
top and bottom of each page. Start from the upper
left corner of the page and move in a clockwise
direction. This will tell you:

* what module this is
* what section you’re in
« what page you’re on.
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Reference Manual Learning Objective 1
Module 10-5 -

1. Chart Abbreviations & Symbols

Learning Objective.

After this section, you should be able to
identify and interpret common chart
abbreviations and symbaols.

Testing Conditions

Given several charts; and at least 25 oral
or written short-answer questions.

Passing Criteria

Correctly answer all the questions.

Key points Before using a chart.
Listing of symbols and abbreviations.

Training aids Several charts.
25 oral or written short-answer questions on the
abbreviations and symbols-on the charts.
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Reference Manual Learning Objective 1
Module 10-5

Charts This section presents the symbols and abbreviations
you’ll find on charts.

Before using a Before using a navigation chart, check the
chart following:

The chart is a navigation chart. Navigation
charts clearly show depths and the location of
navigation aids such as lightstations, daybeacons
and buoys. Charts without these details cannot be
used for navigational purposes.

The chart is recent. Look for the date of issue in
the lower-right-hand commer. Over time, rocks are
discovered, navigation buoys are moved, and
magnetic headings drift.

You have the right chart. Some coastline charts
look alike, and open-sea charts a// look alike.
Check the title of the chart to make sure you have
the right one.

You have the largest scale chart available. The
larger the scale, the better the detail.

You know the unit of measure used for water
depths -- fathoms, metres or feet. A fathom
equals 6 feet or 1.83 meters. Mistake feet for
fathoms and you could soon run aground.

Symbols & Here is a listing of symbols and abbreviations
Abbreviations found on Canadian charts:
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Reference Manual
Module 10-5

Learning Objective 1

The Coastline (Nature of the coast) / Contour de la cote (Nature de la cote)

- -~
- S TT7 \
o
reconnue
1
e —— - | Steep coast
T — —— ]
Céte abrupte
2

Coastiine imperfectly known

Trart de cote insuffisamment

Ciiffy coast

Céte & falsises

Sandhiils,; Dunes

Cotlines sablonneuses, Dunes

Stony or shingly shore

Aivage de cailloux vu galets

Sandy shore

Rivege de sable

Coestline

Trait de cdte

Low water line

Laisse de basse mer (eeu}

Foreshore :strand (in genersi)

Estran (en général)

Foreshore . mud

Estran. vase

| —

11b

Foreshore sand

Estran sable

Foreshore stnnas. shingie.
bouldersorgrave!

Estran pierres. galets. gros
galets ou gravier

Foreshore rock

Estran roche

)

Foreshore :sand and mud ~

Estran sable et vase

Foreshore . sand and gravel

Estran. sabie et gravier

Breskers along & shore

Brisants cétiers

Marsh . Weesds

Marais, Herbes marines

Foreshore weeds

Estran herbes marines
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Reference Manual

Learning Objective
Module 10-5

Coast Features (Explanation of Abbreviations)
Physionomie de la cOte (Explication des abraviations)

5

A LR aos PP (i

R B e CR L

3 A ZZZZZ;Z 9t %er'///::: ts//er,//e(s fBe)  Gp g:ZZZeA

U onamdemertee |20 AN el @ g

5 cr E‘:fqe:a | 21 Pen ,:::;’;su({/{7a,-Péninsula f8g) Blguiik i’;z::eau

sa S 22 ¢ g:z‘ | (Br Bk Bks G20k 2anks

6 /qt ?I::r'éa;Gau/et;Ansa 23 Prom .g:z:z:::;r: (8} Sh Shi i:gzlfand

7S D 24 g o Headhnd (g R Rts L s

8 5d ‘;‘:ﬂs,»coum;am de mer 25 PPi: gz:::a fBkjLe Les LBeoing: ;zgr::/fs

3 pess Trmesgae.rrorotare |ZEML T Momge it |/80 Gra 6a 5o
Passage. Passe

10 Chan Ch GO e 27 Res G rontegnes |/ SZZZC

108 Nes  pErONS 29 px Lok

e e 2B G e \

'z &t Z:Z:a’ryo 33tndg Ldg LP:’:',::ti’:iga débargquement

4 Rg e e 35 Rk Aks Lo oeners

5 Mol Mowinge Ba Aop e Aproches.

6 Hr g;l,?b/o::générall 86) R :I’:;’r!
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Reference Manual

Learning Objective 1
Module 10-5

The Land (Natural features) / 1 errain (Caractéristiques naturelles)

=23 ~ Contour fines (with elevations) /—_q/\ River. Stream . Creek
e ~ -
B o~ Lignes de niveau. Isohypses ) Fleuve, Riviére Ruisseau Crique

N - favec aiutudes) 13 k

1 ~ N
N v
\\\ \\\\E\\ \
\ . . \ Contour lines (approximate) _ Intermittent strearm
~. N T \ TR '
N Lignes de niveau, Isohypses |7 Cours d'egu intermuttent
'a NN (approchees) 14
Depressian contour | .- indefinite stream
Lignes de niveau de dépression Te~o - Cours d’eau indétim
(Ce) )
Relief:shown by hachures Braded stream
Figuration du relref par hachures Cours d'eau anastoniosé
/Cd}
Relief: shown by torm-ines ' Lake, Pond
Figuration du reef par courbes Lac:Etang
18

. \\
\//-\ Ny \\\' Glaciars

Lagoon
L\ s
LR Glacrers Lagune
Slide Marsh. Swamp
.Eboulement

Marais, Mardcage

o Prominent tree - deciduous Rapids
Arbre remarquabie - caduc Rapides
5a
i Prominent tree - coniferous S R Waterfall
Arbre remarquabie - corifére >—4_—‘/—‘ Cascade. Chute
5b 20

;?' N
Elevation of top of trees R Pingo (peak)

Alttude du sommet des arbres Pingo (sommet;

iCe)
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Reference Manual
Module 10-5

Learning Objective 1

Control Points / Points de repére

Trigngulation point

1 A 4 2 QObservation spot or pillar
Point de triangulation ; Point ou pilier d’ocbservation
P + Astronomic station g ° Gench mark
s +ASTRO  Station astronomique * M Repére de nivellement
5 5. Fixed pont ‘International boundary monument
] Point de position déterminde 14 O ise) with number
. ) Borne frontiére internayonale avec numéro
Summit (spot elevartion)
3 48 .
Sommet (point coté)
Units, etc. / Unités, etc.
Hour Foot Degree
! h Heure 7 ft Pied 20 - Degré
. Minute (of time) Yard , Minute (of arc)
2 min Minute (de temps) 8 yd Yard. Verge 2 Minute (" arc)
Second (of time) Fathom s Second (of arc)
3 s sec Seconde /de (emps) 9 fm Brasse 22 Seconde (d arc)
Metre Nautical mile Number
4 m Métre n M Mille marin 23 Neo Numéro
Decimetre Ststute mile Kilocycle
4s dm Décimétre {Ea) Sm Mille terrestre (Ed) ke Kilocycle
Centimetre Knot Kilohertz
4b cm Cantimétre 12 kn Noeud (Ee) kM2 Kilohertz
Millimetre Latitude Megahertz
4c mm Millimétre 13 Lat Latitude (€f) MMz Megahertz
Square metre Longitude us Microseconds
2
4d m Métre carrd 14 Llong Longitude €g) usec  Microsecondes
Cubic metre Edition Approximate About
3
4e m Maétre cube (€b) Edn Edition (Eh) 2 Approchd. Approximstif;
. . Environ
Kilometre Correction
5 km Kilométre f€c) Corr Correction
. Inch Altitude
§ in Pouce 1§ Al Altitude
Fisheries & Oceans Aug 25, 1993 Page 8




Reference Manual

Learning Objective 1
Module 10-5

Adjectives, adverbs, etc. / Adjectifs, adverbes, etc.

PGt e i7oAm o 34 Aoprox 0 imatt
2 L e 22 Aero  ororauecel 37 Aveng oerdoned
7ooMd L Moyen 26 Flon o 39 Occasl SZEZiiZZZ’e/
mostse S 30 Priv e ey 2 MM s
12 Conspic 6?572791,C';?::quuab/a 33 Subm fmurbnmef;gfgubmergé

For complete list of abbreviations shown on Canadian charts. see Pages 24-28
Pour une liste compléte des abréviations indiquédes sur les cartes canadrennes. consulter les pages 24-28.

Ports and Harbours / Ports

3 K Anchorage for vessels
Mouillage pour navires .
1 Ruins
-------------- Ruines
\ X Anchorage with defined limits
. N . ,
| | Mouiliage avec imitas précisées
Groyne
Epr

Breskwater jrrTETTTTTo.
Brise - lames b

» b4

9

A R A

Anchorage prohibited
Moutllage interdit

PO,

12
) é | Quarantine dnchorage
§ : \ Mouiliage de quarantaine
fmr e mmm—————— J
Oyke/ Digue .
———— Dyke 12b
e Digue
Ga rrrrrr e,
[8 ]
N F{ ' Fishing prohibited
Jetty, Prer . : Péche interdite
Ja[é,'Mo'[’ 4 ode e ki e e A Lo
8 : (Ge) .
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Reference Manual

Module 10-5

Learning Objective

Ports and Harbours (continued) / Ports (suite)

coTTTTTT T
i Sood/Dédian 1
i H
13 "TT T !
winemm—— L +
-N"
14
14
= Py
[
15a

Spoil ground
Dépdt de ddbleis

Fisherias, Fishing stakes
Pécheries

Fish-trap . Fish-waeir
Madrague, Nasse

Marine farm

Ferme merine

Wharf ; Quay
Appontement, Quai

Floating dry-dock
Cala séche'fiottants

38

Gridiron; Careening grid
Gril de cardnage

Patent slip. Slipway, Ways ;
Haul out; Marine railway

Cale de halage

Remp
Cale de quai

390 r
N~ Ve
o { { ] Lock
Sas, Ecluse

Port medical office
Bureau de santé du port

44
@ @ Marine Hulk
Port de pleisance Ponton
{Gd) 45
O Berth (with letter or number} I Anchorage for ses-planes
A
Poste d’amarrage Moutllage d"hydravions
20 {avec latire ou numdro} | 47
Dasignated enchoring berth -
@ @ {with letter or number) mTTmTe "'u' Sea-plane /anding sres
A
Poste de mouillage ddsigné LR, ! Amerrissage d'hydravions
20s {avec lattre ou numdro) | 48
,.gonstr__
o o Dolphin | S . Under construction
¢ Dol *0n
Dauphin S~—— ] En construction
2 50
o Crane in genersl | _______._ . - Ares under reclamation;
rue en gén . 1 ~ eing fi
G dénéral ! ” 8eing filled
1\} X
4— Container crane E ,,‘, 79) Terre -plein en cours de
24 Grue pour conteneurs 52 ! \{ construction,; En remplissage
Harbour-master's office — Whistie station (with distance)
@ Bureav du Capitaine du port Poteau de signalisstron
28 (Ge ] {avec distance)
@ Custom-house . oe s s . Tie-up wall
- Buresau de dousne Mur d’amarrage
29 {Gf)
D Ory-dock
Bassin de radoub. Cale séche
L36
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Reference Manual

Module 10-5

Learning Objective

Topography (Artificial features) / Topographie {Constructions artificielles)

(Haj}
2
-+ —t =
3
+ - — +-
3b
-k
===~
P~ [ R
3!: ™ "‘l\gw 2
RN R I RN AR NN AR 2
(RSRRRRANARARARIARIAN)
3d
LARAARARAMRALRRIRARNSS
ISR INT RN RN VAL
3e
N/
3,(\\
" fo
Te O Tr
—a
4

(Hb) 4{

Highway Road. Street
Route. Rue

Highway marker

Route avec numeéro

Track, Footpath, Trail
Chermun. Sentier, Piste

Railway . Railrosad
Chemin de fer

Railwey station
Station de chemun de fer, Gare

Tunnel
Tunnel

Embenkment  Levee
Remblai; Lavée, Digue

Cutting
Trenchée

Causewasy
Chaussée surélevée

Overhead transporter ;. Overhead
cable; Power transmission ne

Téidphdrique. CAble sérien,
Ligne de haute tension
Pipeiine

Pipeline

Gas pipeline

[Fe)

‘Pile/Piey

N

14
16\;

g

— E—--\
1823

(He} ]

Sr_/

Pile ; Piling ; Post

Preu . Pyibne  Piler: Poteau

Canal

Canal

8ridge (in general]
Pont (en géneral)

Swing-bridge

Pont tournant

Lift-bridge
Pont & souldvement

Bascule Draw - bridge
Pont bascuiant; Pont roulant

Clearance, vertical
Hauteur libre  Tirant d’air

Cleerance. horizontal
Largeur horizontale

1281y crLsn 30
18.6m)  132) T8
183
404
18b
-—"c--- -
19
e ————
—— |
21

Ferry

Bac. Traversier

Dam

Barrage

Log boom. booming ground .
boomsticks

Barridre flottante en bois,
panne ., panne de barrage

lce boom

Gazoduc Afdfon =TT T Aréres Panne 3 giace
(H1}
L _OdrPawoe ] Oil pripeline

Qléoduc

Ba

L Potablie weter intake

Prise d’eeu poteble -

(Hd)

Fisheries & Oceans Aug 25, 1993 Page 11




Reference Manual

Learning Objective 1 -
Module 10-5

Buildings / Edifices

2 O trew Ele\{ator;L/ft
IR Etévateur Ascenseur
_L City, Town 37
Crd, Ville
. S : o | Aums
N coeoaRu -t Rumnes
/ \=r 40
8uildings (in generail Tower in
7 . general
- Zz * Constructions (en générall or il Tour en général
3a | 4t
. Church, Spire Steepla 5 - Windmul
Egiise Fldche ; Clocher : Mouiin & vent
8 42
Chimney, Stack
5 Canvary:Cross oo f Cheminée
Calvaire, Croix o ret l Fiame tower
17 44 Torchére
Airfiald ; Airport
. Wat - Stand - pi)
+ @ Champ d'atterrissage . owr i it row7r Stand-pips
A4 - Adrod, Chétaau d'ssu
23 roport, rome 45
Monumaent Tank
O Mont © Mea i L
Monument . @ Rdéservoir
35 53
Ocue Cupols
Coupole
38
oom Dome
Déme
(ia)
Miscellaneous Stations / Stations diverses
_’_ Lifesaving station or f Flagstaff; Fiagpole
Station de sauvetage g MAt de pavilion
-] 19
Pilot boarding station
) Station d’ambarquement
a de pilotes
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Reference Manual

Module 10-5

Learning Objective 1

Lights / Feux
. . Position of hght kR 0 Quick flashing light
Emplacement d'un feu Feu scintiliant
1 24
Very quick flashing ight
Light flash va g
' . Feu scintllant rapide
Enluminure
(Kc)
2
KR a interrupted quick flashing light
. . nt l
{3 agro Air light. Aeronautical light Feu scintiliant discontinu
Feu aéronautique 25
4
LA Long flashing hght
Air obstruction light Feu a4 éclats longs
RLts (Kd}
Fey d’obstacle adrien
Arxa) ,
Alternaung hight
Air obstruction hght LU
(Arcte charts) Feu & changements de coloratinns
c! Asrs FIR 26
Te Feu d'obstacle adrien
(kb) (Cartes da 'arctique) Group occulting liaht
Golect2)  Qell) up occuling g
Feu & occultations gruoupees
=L Light vesse/, Lightship 27
Batesu-feu
Group flasting hght
8 G A 9 rent
20t Ldy __ISee/vair NOTE) 28 Feu & éclats grouoes
111 ! ______ Laading /{ghm |
1 '..-’ ...... —_— Feux d'alignement a{nes Group quick flasting gt
Q{915 Feu 3 scintillements groupés
. (Ke}
y ,,,,,,,,,, H ' _____ ¥ | Sector light
e ; Group quick Fashing pius long
v Sy | Fevdsecteur flashuing light
12 Q8+ LFNSs
Feu A scintilements groupes et un
{See/Vair NOTE) (KF? éclat long
! Direction hight
-f-—0ir270°
Feu & dirsction vaid)s Group very quick flashing hgnt
13 vaI9110s Feu & scintiflernents rapides
(Kg) groupés
F Fixed light Group very quick flashing plus
Feu five V0181 + LFIIOS fong flashing light
2 Feu 3 scinullements rapides
(Kh) groupés et un éclat iong
e e Occuiting light
Feu # occultations Fi{2«18s Composite group flashing hght
22 A{1+ 1108 Feu 4 dclats diversement groupés
(Ki}
Flashing light
A 99 Fixed and flashing ight
Feu  AClats FFi )
Fau fixe vand par un éciat
23 29
i " Isophase light, Equai interval light Fixed and group flashuing hight
Feu isophase FGoFitd PRI Feu fixe vare par aes eclats
L235 30 groupes
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Moduie 10-5

Learning Objective 1

Lights (continued) / Feux (suite)

Morse coge light (With flashes
grouped as in letter "A”)

Yellow. Amber, Orange

AV Y N N V
2 P4

8 M AWMU
3
Bcony 4 GONG
Ja
8 Bwrme AWS
=2
5
a

8ell buoy
Bouée & cloche

Gong buoy
Bouée 3 gong

Whistis buoy
8Bouée 3 siffiet

Can buoy. Cyindrical buoy
Bouée piate - Bouée cyindrque

Conrcal huny Nun buoy

a 4 474w govs
14 AW AW W RW W

4 4 | =
] L] L] ] L}
A MEL \We

15 Ay 8 "
A S
I 4 yws g e

15 % 6 6

4 4\ aws pom
AGR RGR AGA AGR  AGH
§ N2 gwus g
tag chg 6 oA GRG

Mo A} Fou 4 signes Morse (Avec (k) Jaune. Ambre. Orange
30 enlyuminures groupées comme
2 dans /a iettre “A"} ohcd o Obscured light
1c R4
Every 68 Feu masqud
”w
Chaque .
42 (U' Unwatched light
. Feu non gardé
Visible (range) k]
Vig
Visibilitd (portde z
a4 P } Gecai Oceas Occasional light
70 : Feu occasionnel
8lue
8 B leu . Vartical lights
L
63 80 Feux verticaux
Grean }
6 Vert All lights are white uniess otherwise stated
64 Tous fes feux sant bisncs sauf indication contraire
Red For information concerning lights, see Ministry of
A Rouce Transport publication ”List of Lights, Buoys and
56 oug Fog Signals ™.
. Pour des renseignements concernant les feux, consulter /a
w White publication du ministdre des Transports, “Livre des feux,’
57 Blane des boudes et des signeux de brume”. .
Buoys and Beacons / Bouées et balises
(’}?ggr’ﬁ:; ’ol buoy or beecon R Spherical buoy
) Emplacement d'une boude ou 7 Bouée sphénque
i baiise (flottante)
- 8uoy symbol out of position 1 4 2 Spar buoy *
J R j Symbore pour una boude hors | g Bouce & espar
fLa) de position
Barrel buoy. Ton buoy
=
L l ,L L L J 10 8ouée-tonne . Tonne
Light-fivat
Vi 2 \A Feu flottant
N Lr'ght‘ buoy{ 12
a’ a 2 Bouée lumineuse a 2 = 4 Fairway buoy, Mid-channel
P4 P4 fw v W i W buoy, Safe- water buoy

Boude de chenal: Bouée de
mi-chensl. Boude d'eaux sauves

Starboard hand buoy
Bouse de tribord

Port hand buoy
Bouée de bdbord

Starboard bifurcation buoy
Bouee de bifurcation de tribord

Port bilurcation buoy

Fisheries & Oceans
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Reference Manual

Learning Objective 1
Module 10-5 :

Buoys and Beacons (contnued) / Bougées at balises (suite)

;:::;hon huny. Middie qround {"’n—""w poacnn
- A I 2 PR B
I DL LT Soude de ancron. Bonen e 51 Lt - 8alrem liattanie
18 bane maedian
-4 A & \o \H_: \ Ripch srakms
Tw Bw AW AW aw ) L de duisenn
Moaring huoy
& &a& & - Rearnan (in neoeral)
Ty . wa Boude ou coftrm o amairage - o g
ali<e (o) ghnmral)
L] :
Geve e Wk Stachaard A Tobaret
22 Dayhescon
Frrt @ Mdhaed a
/e o
\ lonetan & Janenan Aiee ae pur
4 ¢ ¢ ma a A (Lk)
Wo Y W We oW O | Specral purpose buoy
i e L 1 1 Bouée speciaie ) R
~ "e v Ay L. D
1Lo) . Unfighted range
[ | S, Abgrement non himmenux
by = 2 4 [y
Y L 41 P4 Anchorage huoy i T (Seasvaw NNTEY
g fl;
2 ) a Boude ce mouwiiage
28 . M . Cahie sign
(tm) : oo | Indrcsteur de cinle
3 8 = 4 0 Cauvtonary rmy
v [ AP 41 2 .
itel 1 7 Bouéde o avertrsspeent . Pipeiine sign
it Tl . Inctcateur de pupeine
21 a \g g |Keepou oy il =
W WO WO w w )
(Ld! ’ e v Bouse o endront witerdn ¢' , t.i‘ we ‘} it North cardinal huoy
3
" " " " Boudke cardmaie nord
2 0 = \a o |Convalbuey
W WO WO WO W X
o ¥ | Boude de contrcie 5‘ \ 1# {‘m ..'S sy | E28t raccmal broy
a
e S b " Boude carcinale est
A 4 = AN W/ |informamon buoy
{L;,}‘, WO WO WO WX | goude de rensegrement ﬂ’ I3 ’_{' g ‘h"“ South carimal bury
a
\ Ny, T8 L Bourde cardinaie sid
e g 2 N Swamnmwng buoy . R R .
[ Bouée de natannn 7 1/ Awws 3w | West caminal by
itg) ey vdy vy "y
5% Bouée carcinaie oumst
) F ] Diving huory
. w Wy Boude de . O installation broy
) P @ 8oude de recherches pdtrohdras
h
_— . Beacon or buoy with desmnatoe Large automatic navaional
‘) ' Balise ou bouée avec désgnation A buoy (LANBY)
87 Grande boude de navgaton
. Winte autometigue (LANEY)
o Sfanc
8isck NOTE .
| . Snid bng mehcteq UIIhie Dehion of 1ange
42 Now L8 Fie comtony ncnie 1§ nerke e e | shgrement
Red
]
43 Rouge Far informetion concerming huoyage systams. sae Ainrtiry of
Transport publicatons = The Canarian Axis 1o Naviganoe
, Yellow ! Systern™ and "Lt of Lights. Buoys and Fng Sransls”
1}
a4 Jaune
Four des rensergnemenis concernant 18y systbmies e haiisage,
R . . Green consuiter iss pubixcations dy mumstdre deg Transpores,
45 Vert L@ systeme canadma o awies } /a navealion st ie
“Lrvre des feus, des bnuées et des snans de hrume”
Orange
-~ .
C.. Ornnoge
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Reference Manual
Module 10-5

Learning Objective 1

Smail- Craft/Petites embarcations

AIDS TO NAVIGATION /
Bracna

Man Irack : Ronis prncronie

Lighind range

Arraws indrcata uphauad iraek
GREEN {Fon), VENT (BAbord)

1

Sner buays and buoy numbars

Car and comeepi huoys =

Uighted huove l } T B LA bt
Pard

Lighing hinays with 1medns reiioetney

Light Mosts .
’
!
;
Arohen red ney mdsc sl Jugeton
of visrbdity of devhescony @
{
"
f awway huaye 4
aw

Selurevinn hsove
{urcson buoys)

Fiosting anciion devbescon

Floating deybescons wwh numbery

AIDES A LA NAVIGATION
| Bakea

Ahernate irack/ Moule eiternatne

Abgqrement Nimmeyy

/
H4
. faq fHhnhae Wrani @ 1ang de g
4
NED (Stacdaerd)/ROUGE {7rberm
,‘, Souees § 29087 Svac rumiros '
A Bouden plates 81 comnues

dwm qot 4 f } 1 Bontdeq hwmngurtas
r s
k Roudey himmeir1ne Avee rditactaiws radar

Feur Nottents

Lu9 hgres rauges luetd eq indiquant ie
durcton de wasbdité des beives de our

m
] ,
P Boutes de chenet
[T AY

\

Itn\\

4 | Sowies de biuresnon
\'“ ) {Boudes de joncsen)

4

"e

;°  8eMe ¢e jur de jonetion Rotisnte

/

.?‘ Gefiees de jpur Noltentes svac numéres

indizatew de millage de le rowte

OTHER SYMBOLS/AUTRES SIGNES CONVENTIONNELS

Comping @ Carmpurng
Gacdage dowl Déherres de déchern
—(@ Port e nivsnce

Symbolagy shawn here is particuiar 1o small crait charts Tor
nt. g othver nd 2bbd: . o9
other tachons of this bookiant

Le symboliume indiqué dent catle section 3 anplinoe sevisement
VN CONES DOUY Dalites embercationt Pouwr dey rensmgremenis
concsrnant f mriree 1gnes e =t b
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Reference Manual

Module 10-5

Learning Objective 1

Radio and Radar Stations/ Stations de radio et de radar

Ro Tel RT

, Oﬁeun QRC

oo

Q Re Tr Iﬂ

Radio telaphone staton
Stavon radiotdléphonique

Radiobescon
Radiophare

Circular radiobsacon
Radiophare circuisire

Radio tower Radio mast
Pyléne de T.S.F.. Mitde T.SF.

Television tower . Television msst
Pyléne de télévision

Microwave tower
Tour de micro - ondes

Radar tower
Tour de redar

Radio broadcasting station
Stauon de radiodiffusion

Coast radio station (Q.T.G.}
Station radio cétidre (Q.T.G.)

(e

Radar station
Station de radar

Q Aacon

Radar responder beacon
Baiise radar répondeuse

Radar mflactor
Réflecteur radsr

12
r~ L M
13
/A )‘lv! (.\" Aero
,/Re Bn , A€
~— -
18

Aeronautical radiobescon
Radiophare sdronautique

i

I

Radio calling - in point
Point d’appe/ par radio

b

Md)

Aerel dish
A‘nrenno parabohque

For information concerning radio 8ids. see Mimistry of

Transport publication “Radio Aids to.Marine Navigation™

Pour das renseignements concernant les aides radio. consiiter
/3 publcation du ministére des Transports, * Aides radio 8 /a

navigation maritimae”.

Fog Signals / Signaux de brume

9
o™t hiyg
9a
QO Miere Tt ﬂ
Ma)
Q As T
{Mb)
Ao Sta
10
OOl
108
N fog 349
!
Morn
13
L1
14

Fog signal (all types)
Signaux de brume (toutes sortes)

Fog hem
Cornet de brume

Fog bell
Cloche de brume

Whes

15

Fog whistle
Sifflet de brume

For information concerning fog signals. see Ministry of
Transport publication “List of Lights, Buoys and Fog Signals ".

Pour des renseignements concernant les signasux de brume.
consuiter /a publication du rmunistdre des Transports,
“Livra das feux, des boudes et des signaux de brume”
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Reference Manual

Module 10-5

Learning Objective 1

Dangers/Dangers

4
N ~
/
]
8y
sJL1]
1
™ 4
T N
d
(pl;) @(gg)
* 1) »10¢
*.0r2 1t 8 or2n
*ar2 ht *De 2R
v * & an
2 ¢ 2n

;f'«. : &3(9)

L
© &8
L
K}
9 e
e
»90 10
{Oa)
+ +
4
2, 2 2
v R A
5
15 35 28
r L] []
{Ob)

Rock which does not caver
with height
(see genergl remarks)

Roche ne couvrant jamais
avec hauteur
{voir remarques générales)

Rock which covers and uncovers
(dries) with height
(see general remarks)

Roche couvrant et découvrant
{asséche) avec hauteur
{voir remarques gdnéraies)

Rock awash st the /svel of
chart datum

Roche & fleur d’sau au nivesu
de rdduction des sondes

Awash

A fleur d'ssv

Underwater rock 6 t (2m)
or less or dangerous to
surfece navigation

Roche submergde 6 pi(2m)

ou moins ou dangereuse
pour la navigatron de surface.

Shoal sounding on isolated rock

Brassiage d’'une roche isolde

Underwater rock with depth

Roche submergée avec
profondeur

Underwater danger with depth
cleared by wire drag

Danger submergé svec
profondeur vérifide & /a drague
hydrographique

Known depth over an artificial
feature

Profondeur connue couvrant
une construction artificielle

Stranded wreck showing any
portion of hull or superstructure

Epava échoude montrant une
portion de /8 coque
ou de /a superstructure

Wreck of which the masts
only ere visible

Epave dont les méts sauls
sont visilies

Oid symbols for wrecks

Anciens signes conventionnels
pour les épaves

Sunken wreck, dangerous
to surface navigstion

Epave submergée dangereuse
pour /s navigation de surface

Wreck over which depth
/s known

Epave de profondeur connue

iL
Je,
6a
5 5
{Oc)
-
11
Do Maete
12
13
14
Wi wr
15
51 wh
158

Wreck with depth cleered by
wire drag

Epave avec profondeur vérifiée
3 /s drague hydrographique

Fisheries & Oceans
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Reference Manual

Module 10-5

Learning Objective

Dangers (continued) / Dangers (suite)

Sunken wreck, not dangerous
to surface navigation Limiting danger iine
- £pave submergée non
dangereuse pour /3 navigation Limite de dangers
16 de surface 38
Foul ground (Foul areal Position appr
# (PA) (PR} PA pproximate
Fond dangereux. Mauvass fond - Posti )
os:tion approchee
17 {Zone dangereuse) 41
Sandwaves Position doubttul
A e (PL) PO} PO
) Ounes de sabie sous-marines Position douteuse
173 42 .
“’: ZF = Overfalls Tide-rips Existence doubrtul
e (ED) (D} EO
F=E Remous . Clapotis Existance doutausa
18 43
® 14 s e Eddies (whirlpoal) Crib
7 o
® Tourbillons Caisson
19 (on
. Crib with height
- Kaip, Seaweed o wi 9
Algues ; Herbes marines Caisson avec hauteur
20 {Og}
Bresksrs o o Submerged crib
Brisants Caisson submergé
25 {Oh)
‘-_-. obstr - Obstruction om — Subrnerged crib with depth
* Obstr Obstruction Caisson submergé avec
27 (0§) profondeur
Offshore oil axploitation pistform )
. om . Crib awesh
j Plate-forme d’expiortation i . .
. Caisson & fleur d’'eau
27a pétrolidre su large 10j)
Artificial island Crib with drying height
Q . om o2
l1e artificieile Caisson avec sonds
(Od) (Ok) découvrante
Snags, Stumps, Submerged piles
> ~ ¢ ad gede + Submerged well- head
Trones d’artres, Pieux L
submergés Téte de puits sous - maring
30 (0h)
Snags, Stumps. Submerged piles
- _ { position known )
i ]
Troncs d'arbres. Preux
(Qe) submergds (position connue)
Fisheries & Oceans Aug 25, 1993 Page 19
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Module 10-5

Learning Objective 1

Various Limits, etc./ Limites diversés, etc.

4

5 P TR T
e emp—

Ga 1See - Vair NOTE}

(Pa) 1Seq- Vo NOTE)

i mmor o pt -,Mé.,..,MW,..,.- eow

7

T T T T T AAA T T T T T ARAsAs

B O e 2 N W Rp Sy A Ve

73

—_—e e e e e - e -

B O Y

8a

Leading /ine. Range hne
Alignement

Limit of sector
Limite de secteur

Channel, Course, Track
{may not be marked by buoys
or beacons)

Chenal Route (peut dtre non
précisé par /e balisage)

Traffic separation scheme

Dispositif de séparstion du
trafic

Two-way routing system

Systéme d’organisation du
trafic 3 deux sens

Submarine cable
(telegraph. talephone,
power, etc)

CAble sous-marnn

(té/dgraphique, tdiéphoniquae,
haute tension, etc)

Submarine cable (power)

' Cdble sous-marnn

(haute tension}

Submarine cabls ares
Zone de cdbles sous-merins

Abandoned submarine cable
Cdble sous-marin sbandonnéd

Submarine pipeline

Canelissation sous-marnne

" Submarine pipeline aree

Zona de cansiisations
sous-marines

Limits in generel

Limites en géndral

Limut of tishing zone
Limits de rone de péche

12
139
—— HARBQUALIMIT
UMITE DU PORT
{Pb)
e e A
- . - e .
14
L ecseendrococsscanasd
16
e v e
22
. ®
Tone LH
et
] )
.
: i
\ 40°.320° :
L T addadad -4
8078 K {1862 m)
24

RS R W R U S G A

(Pc)

TYeETrrr

(Pd)

e

vvvvvvv\zvvvvvvv

(Pe)

. T T P T T WMT TP

(Pf]

NOTE

de chague annde.

Anchorage /imit

Limite de mouillage

Limit of military practice areas

Limite de zones d'exarcices
militaires

Harbour mit

Limite de port

Limit of sovareignty
(Territorial waters)

Limite de souverainetd
(Equx territoriales)

International boundary

Limite internationale

District or provincial boundary

Limite provinciale ou de
district

Measured distance
Base de vitesse

Lirmt of restricted ares

Limite ¢d'une zone ou i/ existe
des restrictions

Prohibited fishing area limit

Limite d'une 2one de péche
interdite

Prohibited anchorage ares /imit
Limite d’'une zone de mouilage
interdit

Vessal dumping ground-limit
Limite d’un cimetidre de navirss

Solid ine ndicstes usable pornon of ringe.
Ls treit continu indque ls parte utile de MNakgnemaent

NOTE = :
For information on the use of Traffic Separation Schemes.
see Notice to Mariners No. 22 of sachyear

" Pour les rensaignements sur ['utilisation des Disposiufs de
sdparation du trafic, consulter I'Avis aux navigateurs No 22
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Module 10-5

Learning Objective 1

Soundings / Sondes

14 50
1
il
2
8
Qo 4y
3
5n

5m
—
4
e m———— Y
12 1
, Lo n Y
[ A -
rT===-= =
| !
1 43m
= = - -
{Qa)
LN, ]
dym
43 m
.................. -
5

Sounding of doubtful depth
Sonde de profondeur douteuse

No bortom found
Pas trouvd /e fond

Out of position
Hors de pasition

Least depth in narrow channeis

Profondeur mirimum dans
les chenaux dtroits

Least depth or limiting depth

Profondeur minimum ou
profondeur utile

Oredged channel wath
controlling depth indiceted
Chenal/ spprofondi par dragage
avec indication de /3
profondew de vénfication

: 14 #1197 4] )
b e e — 4
_____ il
- I
| 4, m(1974) i
| 1
**** J
’—“‘
| T
! 43 mi974
o=
8
3 2
8
th 129
Qs
ad -
‘~‘~‘ 7:///
4 ~T 1]
7, 1
L LI ' LL?‘
8, 5
o~ - ? 9
-‘~-L_'_ L1
- —
9s s
38 35 5, S} 0,
108

Dredged area with depth
and date of dredging

Zone draguée svec la
profondeur et /s date
du dragage

Drying hewght
Sonde découvrante

Drying hetght (out of pos:tion)
Sonde découvrante

/hors de pasition)

Swept ares, adequately soundad

Zone régulidérement
hydrographide st contrilde
& /a drague hydrographique

“

Soundings (depth figures)
Sondes (chiffres de profondeur)
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Learning Objective 1

Depth Contours and Tints / Lignes de niveau et teintes

Matras [ Métres Fathoms [ Grasses Feet/ Pieds
0 - ot e O e il
2 1 ettt srm 6 mveemcstacs e
---------- 5 2 12
—— 10 3 - 18
ce eem mae s B e e e e e e 30 o e
—————— 20 . 38 e mee e e cee -
............... 10 10 =—=mm———————————— B) — = — =i
a0 20 —mmm—m—m— i ——— 120 ——mm i —m =
Y BO = mmem e
100 100
5m. - - -— - - . - —
1[0 0 o IO OO PP TN

Continuous /ine depth contour AN L)
with depth value expressed in "\/

same unit as the soundings

Approximate depth contour

isobathe continue avec /a cote
de cette courbe exprimée dans
la méme unité que /es sondes

Isobathe spproximatve -

i

A blue tint is shown on maost charts to emphasize the

shafiow water areas. Norrmally a full biue tint is shown

berween the Low Water /ine and the 3 fathom line,

and 8 haif biue tint from the 3 fathom line to the §

fathom line On metric charts the fuil blue tint is

normalily shown to the 5 metre line and the half
blua tnt to the 10 metre line. Blue tints may be
shown to other depths and in some cases a
narrow blue bend /s used to emphasize a parti-
cular contour depending on the scale and purpose
of the chant.

Une teinte bleue apperait sur /a plupart des cartes
pour sccentuer les rones d'sau peu profonde.
Habituellament on colore de plein bleu fespace
compris entre /8 larsse de basse eau et /a courde
de trois brasses etdedemi- blauentre /s courbe
de tross brasses et celle de six brasses. Sur les
cartes métriques, le plein bleu ddsigne habituelle-
ment une profondeur de cinq métres at /e dem: -
blev s'étend jusqu’'d la courbe de 10 métres. Les
teintes bleues peuvent désigner d'sutres profon -
deurs et dans certains cas un ruban bleu étroit est
cartographid afin d’accentuer une courbe partcu -
lidre seion [échelle et [objet de /a carte.

Fisheries & Oceans

Aug 25, 1993

Page 22




Reference Manual

Module 10-5

Learning Objective

" Quality of the Bottom / Nature du fond

~

n

11a

12

12a

13

23

24

25

Gd Grd grd

S s

Or oz -

Mi mi

Cy Clel

Gg

Sn shin

P peb

St st

R r Rk rky

B b Bo Bids

Ck chk

Ca cs csi

Qz grtz

Sch

Co cri

Sh sh

Qy Oys oys

Ms mus

Ground
Fond

Sand
Sabie

Mud . Muddy
Vase ; Vassux

Ooze
8uue, Fange

Marl
Marne

Clay
Argile

Gravef
Gravier

Shingle
Galets

Pebbles '
Cailloux

Stones
Pierres

Rock ; Rocky
Roche ; Rocheux

8ouiders
Gros galats

Chaik
Craie

Calcareous
Calcaire

Quartz
Quartz

Schist
Schiste

Coral
Corail

Shells
Coquilles

Oysters
Huitres

Mussels
Moules

28

39

40

41

42

43

44

45

48

47

56

57

80

81

83

64

68

Wd wd
f fne
c crs
so sft
h hed
sf stf

sm smi
| Irg
sy stk
bk brk

w wh

bi bik bk
b bu

gn
y vi
, rrd
br .
oy

d dk

Weeds
Herbes marines

Fine
Fin
Coarse

Gros , Grossier

Soft
Mou

Hard
Dur

S r/ff
Rigide ; Ferme

Small
Petit

Large
Gros,; Grand

Sticky
Gluant

- 8roken

Brisd
White

Blanc

Biack
Noir
8lve
Bleu

Green
Vert

Yellow
Jaune

Red
Rouge

8rown
8run

Grey
Gris

Dark '
Foncd
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Learning Objective 1
Module 10-5 _
Tides and Currents / Maraes et courants
High Water High Water Full and Change
1 HW. B { Vul /ish f th
Plesne mer (Haute asu) " HWEF&C uigar establishrment of the port)
’ Moyenne des intervailes de pleine
mer les jours de pisine et nouvalle
lune (Etablisserrent vulgaire du port)
Higher High Water
s HH.W.
Pleine mer supérieure
(X1
Current, with rata (in knots)
18 —
Courant. avaec vitesse (en nauds/
2 LW
Bassa mer (Basse eau/
Flood stresm (current) vath rate
19 e
Courant de flot, avec vitesse
Lower Low Water ’
28 LLW.
Bassa mer inférieure
20 . ™ Ebb streem (current], with rate
Courant de jusant, avec vitesse
Mean Ses Lavel
4 = MSL
Niveeu moyen de la mer
Tide gauge ., Tide poia
Automastic tide gauge ;
Meen Water Lavel 21 (E) Water level gauge (Limnograph/
(Ta) MW.L. ]
Niveau moyen de lesu Echelle de marde ; Mardgraphe,
Limnigraphe
Soring Tide
6 Sp Sor prrg !
Marde de vive-eeu Knots
24 kn
Naruds
Neap Tide
7 Np
Marde de morts-eau
Place for which tabulsted tids/
) 14 stragm data are given
. Emplacement pour lequel sont
7e MHW. Mean High Water donnds sous forme de 1ablssux les
Pleing mer moyenne renseignements concemant les
(Haute esu moyenne) coursnts de merée
Mean Low Water
8¢ M.LW.
Basse mer moyenne
{Besse esu moyenne) R
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Learning Objéctive 1

Abbreviations of Foreign Terms (used on Canadian charts)
Abreviations des termes étrangers (utilisées sur les cartes canadiennes)

13

14

15

18

17

20

Banke

Bugt:B

Forbjerg

Kap

Kanai:Kan

Dst.E

Qstiig; E-hig

Fiord ;Fj

Havbugt

Have

Nais

Qer

Hoim ;Lie o

Se

Bjerg.8j

Gennemseiiing

Nord;N

Nordbig;N-kg

Pynt; Pt

Bank
Banc

Bay
Baie

Bluff
Promontoire

Cape
Cap

Channel
Chens/

East
Est

Eastern
Qriental
Fiord

Fjord -

Gult
Golfe

Harbour
Port

Head
Nez

Island
lle

Is/ands
llas

Islet
lioe

Lake
Lac

Mount
Mont

Nearrows
Goulet, Passe

North
Nerd

Northern
Septentrionsl

Point
Pointe

21

22

23

24

25

28

27

28

29

30

3t

32

33

34

35

38

37

38

39

Havn
Flood . EN
Klippe; Skaer
Grund;GR
Sund

Syd: S.
Sydig; S-S
Straede; Str
Vest:W
Vestiig. W-ig
Ejland
Isblink
Sendre
Oyb
Gletscher
Brag

Punkt

Klint

Gap

Port
Port

River
Rividre  Fleuve

Rock
Roche

Shoa!
Haut-fond

Sound
Pertusis. Goulet Bras de mer

South
Sud '

Southern
Méridions/

Strast
Détroit

West
Quest

Western
QOccidents/

Isthmus
Isthme

Glacrer
Glacier

Southern
Méridional

Desp
Abysses

Glacrer
Glacier

Sloping bank, Hillside
Berge, Flanc de cotesy

Point
Pointe

cliff
Falsise

Narrow pesssge
Passage étroft
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' Learning Objective 1
Moduie 10-5 -
FEET TO METRES FATHOMS AND FRACTIONS
FATHOMS AND FEET TO METRES TO METRES
PIEDS EN METRES BRASSES ET FRACTIONS
BRASSES ET PIEDS EN METRES EN METRES
m & m & tm & fm m m m
ft ft m ft # m ft ft m A
00 o 3 6 N 72 12 2, f g’ :;’ ::‘
10, o0, 37 6, 1, 73 12, 22, " 0’
20, 0, 38 6, 1, 74 12, 22, " 1: 9 16,
. 94 16,
3 0y 0, 39 §, 1, 75 12, 22, 1o, o 17,
4 0, 1, 40 6, 12, 76 12, 23, o2, 9% 17,
5 04 1, 41 6, 12, 77 12, 23, " 2,
10 18,
6 1 1, 42 71 12, 78 13 23, : % 3, 10% 18
7o, 2, 43 7, 13, 79 13, 24, 2 3, o 19’
8 1, 2, 44 7, 13, 80 13, 24, % a, 10% 19:
9 1, 2, 45 7, 13, 81 13, 24, 2% a, " 20,
0 1, 3 46 7,14 82 13, 25 2% 5 | 14 20,
nm o, 3, 47 7, 14, 83 13, 25, 1 s, W 21
12 2 3, 48 8 14, 84 14 28, 3% 8, ns 2y,
13 2, 4 49 8, 14, 85 14, 28, 3h 6, 2 o,
14 2, &, 50 8, 15, 86 14, 28, % 8, 12 22,
5 2, 4, 51 8, 15, 87 14, 26, 4 7, 124 22,
6 2, a, 52 8, 15, 88 1a, 28, A% 7, 12% 23,
17 24 8, 53 8, 18, 89 14, 27, 4% 8, 13 23,
Y,
183 s, 54 9 18, 90 15 27, o 13% 24,
19 3, 5, 55 9, 18, 31 15, 27, 5 9, 134 24,
20 3, s, 56 9, 17, 92 15, 28 5% 9, 13% 25,
% 10
21 3, 8, 57 9, 17, 93 18, 28, :; o, ) |14 25
22 3, 8, 58 8, 17, 94 15, 28, 14% 28,
23 3, 17 59 9, 18 95 15, 29 8 m 14y, 28,
6% 1, 14y 27
24 4 7, 60 10 18, 96 18 29, 6% ",
25 4, 17, 67 10, 18, 97 18, 29, &% 12, 15 27,
6 4, T, 6210, 18, 98 18, 29, 15% 27,
: 112, 15% 28,
27 4, 8, 63 10, 19, 99 18, 30, 7% 13, 15% 28,
28 4, 8, 64 10, 19, 100 18, 30, 7% 13,
29 4, 8, 6510, 19, 7% 18, 18 29,
: 16% 29,
30 s 9, 66 % 20, | 8 1a, 16% 30,
31 s, 9, 67 1, 20, 8% 15,
32 5, 9, 68" 1, 20,
33 5, 10, 69 1, 21
34 5, 10, 701, 2y
35 5 10, 71N, o,
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Learning Objective

Explanation of Abbreviations/Explication des abréviations

Farinrde sta not shown altar ahbraviglions '~ Ihe
Inllmwing list, hawever on older sditiony of Canadian
~hacty they areincluded.

Unttarng rtying and the use nl capitaliration v areg
conurarabiy an cherty pubiisherd hy the Canadian
Hyrtragraphie Service and may nat ha axactly a9 thnwa
in thie publicatinn; howaver no chanqe 1n meaming 1y
imptind by theve diffsrences.

Abbravistions English
Abrévistions Angias

Abend . ...Abandoned .. ..
Abt .. . About . AN
AERQ . . Aarnnautical light
Aesrn .. - Antameuticsl

Air gbstruetion tight
Aargnayticel radiobescon
. Altgrneting fight
. Altgrnating ligh
.Alttude .. ... ..
.Alberte . ... ..
..Anchorege ... .
. Angliesn . .
.. Approsch, Approsches
Appromimate .
.............. Archipeiego .... -

.. Astronomicsl |

Baptist
.. British Columbis
..Conadien Forces Base

..Brohen
..Broot .. ..

c ...
Co.co.enl ...
CAN NAT AYS

.Calcoreous .

CAN PAC RYS ... Conedien Pecific Raitweyy ..
C8. ... Britigh Columbis .
CFB ... Canedien Forcrs Baae

CG ... Cosst Guard Station
..Churen . . .. .

Channel ..

Chaiv

Chimney, Chimneye
. Cheie ... Lo

- Clearenra
.Camtimetre

.. Internmionel Hydrogr sphic Suresy

L liste suiveate aindique pee de painte aprds lae
shraviationy, mait ilg sont comprie quyr lag encimAnes
coring conadiennes.

Legetylng dntatirage st ampinve 4 majirargisavanant
canurthrahismant sur lag cartna publidse paris Servira
hydragraphinue 4y Canadg st Auninge la prasantatian
feut AiNArar ARG Fatte puhiteatinn ot AiTArancay ne
suqgacent aucun changamaent dans le srne projetd

Franch

Frangais

. Abandonné
. Enviren
Fay aéronautinue
.. Adronsutinue
..Feu d'obstecie nérien -
.. Radioohere séronautique
. Feu d chsngemants de colorntions
_Fay b changements de colorations
. Altlturte
. Albarta
. Mousitage

.............................. Anglicsn
......................... Approche. Anproches

Approché. Approximeil
Archipel

. Aatronomique

.. Avanue

. Baie

Noie

.. Bley

..Gros gaiete

,,,,,,,,,, !latlnt

.. Colomie-Britennique
.. Bann rfae forens eanadiannsy
. BuremuHydrogrephique internstionsl

.......................................... Brisd

Avitseesn
Noir

. Bane, Sanes
Arise-lomes
Bleu

.Now

.. Npie

.. Ediflew

Cansdien Netiane! Amiways . ..

.. Canedisn Hydrngraphic Service . ..
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) ' Learning Objective
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Learning Objective
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Key points

Training aids

Learning Objective 2

2. Working with Latitudes and
Longitudes

Learning Objective

After this section, you should be able to
give the latitude and longitude of a

position on a chart.

Testing Conditions

Given charts and a list of at least 5
locations. '

Passing Criteria

Give the correct latitude and longitude for
each location.

What is the equator?

What are parallels of latitude?
What are meridians of longitude?
Minutes.

Finding a position on a chart.

Transparency 1, Latitudes and Longitudes.
Charts.
A list of 5 locations on the charts.
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What is the
equator?

What are
parallels of
latitude?

What are
meridians of
longitude?

Minutes

Learning Objective 2

The equator is the imaginary line around the earth
halfway between the north and the south poles.

Parallels of latitude are the imaginary horizontal
lines running parallel to the equator.

Starting with O at the equator, parallels of latitudes
are numbered from 0 to 90 degrees north and 0 to
90 degrees south. These are known as degrees of
latitude.

Meridians of longitude are the imaginary vertical
lines that run from the north pole to the south pole.

The zero meridian -- the vertical equator, if you
wish -- passes through Greenwich, England.
Starting with 0 at Greenwich, meridians of
longitude are numbered from 0 to 180 degrees east
and 0 to 180 degrees west, encircling the globe.
These degrees are known as degrees of longitude.

Each degree of latitude and longitude is divided
into 60 smaller units called minutes. Even if the
lines aren’t drawn, minutes represent genuine
parallels of latitude and meridians of longitude.
They allow you to pinpoint a spot on a chart with
more precision.

Degrees and minutes are expressed like this:
latitude 41° 51" NORTH.

The little zero beside the 41 means degrees. The ’
mark beside the 51 means minutes.
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Example: You can use degrees of latitude and longitude to
Finding a pinpoint a spot anywhere in the world. Here is an
position example:
126° 124° 122° 120°
43° U0 Y0 S S VS S SR A S S T — T T - T
a H
, - 2
PARALLELS ¥ [
OF 1 N L
LATITUDE H E
W E s
4o s P :
a1 : N ]
) ’ 0
i o 124¢ ' 8
a0° 282 ML e 2 Sl

Learning Objective 2

) m— ——

—

-

~
- NMERIDIANS OF LONGITUDE

The parallels of latitude 40°, 41°, 42° and 43° run
horizontally across the chart. The meridians of

longitude 120°, 122°, 124° and 126° run vertically
up and down the chart.

What is the position of point P?

On the chart, the latitude of P is 41° and the
longitude of P is 122°.

Problem:

2 latitudes of 41° exist -- one is north
of the equator and the other is south. s the 41° on
our chart north or south of the equator?

The same problem applies with longitudes: one

122° longitude runs east of Greenwich and another
Is the 122° on our chart

runs west of Greenwich.

east or west of Greenwich?
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Solution: In B.C., all the latitudes are north of
the equator and all the longitudes are west of
Greenwich.

Conclusion: We conclude that the position of P
is: |

latitude 41° NORTH and
longitude 122° WEST.

This position is also called the coordinates of P.
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Key points

Training aids

Learning Objective 3

3. Magnetic, True & Compass:
Bearings

Learning Objective

After this section, you should be able to
convert magnetic, true and compass
bearings. ‘

Testing Conditions

Given charts and 1 magnetic course, 1

true course and 1 compass course.

Passing Criteria

‘Convert alf 3 courses without error.

What is a true bearing?

What is a magnetic bearing? The variation?
What is a compass bearing? The deviation?
What is a deviation card?

Converting compass bearings to chart bearings.
Converting chart bearings to compass bearings.

Transparency 2, The Magnetic North Pole.
Transparency 3, The Magnetic Compass Rose.
Transparency 4, Compass Deviation.

Exercise.

Charts.

A magnetic, a true and a compass course.
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True Bearing

Magnetic
Bearing

Learning Objective 3

There are 3 kinds of bearings: true, magnetic and
compass. This section:

» explains the different characteristics of each

kind of bearing
+ tells you how to convert one bearing into

another.

True bearings are lines you draw on a chart from
one point to another. ‘

The north and south poles on charts are called true
poles.

Contrary to popular belief, the compass needle
does not point to the north pole shown on charts.

Think of the earth as a giant magnet with two
magnetic poles. Your compass needle is attracted
to the magnetic north pole, not the true north pole.
Unfortunately for navigators around the world, the
magnetic north pole is not located at the true north
pole.
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Here 1s an illustration:

TRUE
NORTH MAGNETIC
POLE NORTH

POLE

VARIATION

VARIATION
NiL

DIAGRAM 62

Notice that the compass néedle does not point at
the true north pole. It points at the magnetic north
pole, located south-east of the true north pole.
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The variation The angle formed between a meridian of longitude
and a line drawn to the magnetic north pole is
called the variation.

Here is what a variation looks like:

TRUE
NORTH MAGNETIC
VARIA T1QN, NORTH

EAST [/

The Magnetic Compass

In British Columbia, the variation is easterly at
about 23 degrees.

Changes in the The magnetic north pole is not stationary: it tends .
variation to drift slightly every year. Therefore, the
variation drifts slightly every year too.
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Reading a
magnetic
bearing

Learning Objective 3

Each chart shows the variation for the area. The
information is contained in the compass rose. The
compass rose is a circular design printed on the
chart that helps you calculate your position. Here
is an example of a compass rose:
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[~ = v ¥, <
*3 N < e -
LU ~ >
N N % 23
=~ : 3 z
g : 2 z
83 2 =z
~ C X ]
H ) -~Zo
S
T o
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Y

Py ‘e )
A AR BN N
‘o '// \\\\‘\\‘0
- P i, Wiy
ey AN " Y
200 ""I"v-r.»nluumu\\“'\‘\ \\6‘0 '
190 410
North v ]
N 24 023%°w 1980 ariation (with date)
Nord Odciinaison ravec date)
East Annuei change
E 25 136 g
Est Veriation annuelle
South Annual change nil
s 282 o e enang
Sud Variation snnueile nulle
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NE Northeast Anomalie magnétique
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Sw
Sud-Quest
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Nw
Nord-Quest
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Compass
Bearing

 Another
complication

Learning Objective 3

The outer ring shows the true compass. The inner
ring shows the magnetic compass. Notice how the
magnetic compass is pulled to the west. This tells
you the compass rose might be from a chart of
Atlantic Canada, which has a westerly variation.

The line through the magnetic compass reads:
23%°W 1980 (3’E).

The variation in the area was 23%2° west in 1980.
As well, the magnetic compass was drifting east, or
clockwise, by 3 minutes annually because of the
drift of the magnetic pole.

Because these annual changes in variation can add
up, always use the most recent charts.

That takes care of the true and magnetic bearings.
What about the compass bearing? This part looks
at this third kind of bearing.

We noted above that the magnetic north pole -- not
the true north pole -- attracts the compass needle,
and that unfortunately for navigators, the magnetic
north pole is not located at the true north pole.

To make matters worse for the navigator, the
compass needle may not even do a good job of
pointing to the magnetic north pole. That’s
because the needle can be affected by nearby
interference.

The compass needle is a magnet. It is attracted to
other magnets and to metal. When you read a
compass in the middle of a wheat field, you get a
pretty accurate reading of magnetic north because
nothing around you interferes with the needle.
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Learning Objective 3

However, when you read a compass aboard a boat,
you may get an inaccurate reading because the
needle is affected by the metal in the engine, in the
anchor, in the equipment, and probably in the hull
too.

This kind of compass error is called the deviation.
The deviation changes as the direction of the ship’s

bow changes. Here is an example of a force
aboard ship that repels the compass needle:

COMPASS  COMPASS

HEADING HEADING

; \ MAGNETIC
MAGNETIC | L NORTH
MORTH N
EA$TERLY
DEYIATIGN
—y

' 1
FESTERLY
DEV!AT‘ON

Compass Deviation

What to do

Take out a deviation card and make the heading
corrections. A deviation card is a list of how
much each actual compass heading deviates--or
differs--from the accurate magnetic heading. The
deviation card lets you calculate the compass
bearing for your boat. Because each ship is
different, each ship has a different deviation card.
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‘Here is a sample deviation card:

saMPLE

OEVIATION CARD
SMIP'S WEAD | DEVIATION
BY COMPASS

HORTH e
19 (3
» sw
30 aw
) 1v
0 K
) NIL
70, T
» 1K

70 EAST sE
100 ‘e
110 e
128 78
120 e
140 e
150 ve
1] -t —

All rwend 10 240°

Sample Deviation Card

Converting A compass bearing is inappropriate for chart work,
Bearings and a true bearing is inappropriate for steering a
boat. Here is how to convert:

* a compass bearing to a chart bearing
* a chart bearing to compass bearing.

Compass to You are out on patrol. You want to find out which
chart way you're heading on your chart. You take your
: bearing. The compass reads 30°. This is your
compass bearing.

However, the compass bearing doesn’t necessarily
translate to a 30° bearing on the chart. You must

take into account the variation and deviation.

What is your true bearing on the chart?
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Rule If the variation and deviation are both easterly:
1. Take the compass bearing.

2. Add the deviation, which gives you the
magnetic bearing.

3. Add the variation, which gives you the true
bearing.

[um—y

Example . You take a compass bearing of 30°.

2. Your deviation card indicates that, at a 30°
compass heading, your ship suffers from a 20°
easterly deviation. Since the deviation is
easterly, you add the deviation:

30° + 20° = 50°
Your magnetic bearing is 50°.
3. Next, the compass rose on the chart tells you
there is a 20° easterly variation. Therefore:
50° + 20° =70°
Your true bearing is 70°.

Conclusion: Your 30° compass bearing translates
to a 70° true bearing on your chart.

Rule If the variation is easterly and the deviation is
westerly:

1. Take the compass bearing.

2. Subtract the deviation, which gives you the
magnetic bearing.

3. Add the variation, which gives you the true
bearing.
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Example

Chart to
compass

Rule

1.

2.

Learning Objective 3

You take a compass bearing of 260°.

Your deviation card indicates that, at a 260°
compass heading, your ship suffers from a 15°
westerly deviation. Since the deviation is
westerly, you deduct the deviation:

260° - 15° = 245°

Your magnetic bearing is 245°.

. Next, the compass rose on the chart tells you

there is a 25° easterly variation. Therefore:
245° + 25° = 270°
Your true bearing is 270°.

Conclusion: Your 260° compass bearing translates
to a 270° true bearing on your chart.

You are out on patrol and decide you want to
change heading and follow a true heading of 150°.
That doesn’t mean you should steer a 150°
compass bearing. You must take into account the
variation and deviation.

What is the appropriate compass bearing?

If the variation and deviation are both easterly:

1.
2.

Write down the true bearing.

Subtract the variation, which gives you the
magnetic bearing.

Subtract the deviation, which gives you the
compass bearing.
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Example 1. You plot a true bearing of 60° on the chart.

2. The compass rose on the chart tells you there is
a 20° easterly variation. Therefore:

60° - 20° = 40°

Your magnetic bearing is 40°.

3. Your deviation card indicates that, at a 40°
magnetic heading, your ship suffers from a 10°
easterly deviation. Since the deviation is
easterly, you deduct the deviation:

40° - 10° = 30°

Your compass bearing is 30°.

Conclusion: A 60° true bearing translates to a 30°
compass bearing. You should steer a 30° course
by compass to travel a true 60° course.

Rule If the variation is easterly and the deviation is
westerly:

1. Write down the true bearing.

2. Subtract the variation, which gives you the
magnetic bearing. \

3. Add the deviation, which gives you the
compass bearing.
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Example

1.

Learning Objective 3

You plot a true bearing of 300° on the chart.

The compass rose on the chart tells you there is
a 25° easterly variation. Therefore:

300° - 25° = 275°
Your magnetic bearing is 275°.
Your deviation card indicates that, at a 275°
magnetic heading, your ship suffers from a 10°

westerly deviation. Since the deviation is
westerly, you add the deviation:

275° + 10° = 285°

Your compass bearing is 285°.

Conclusion: A 300° true bearing translates to a
285° compass bearing. You should steer a 285°
course by compass to travel a true 300° course.
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Rules Summary

From compass to chart
" - |

If the variation and deviation are both easterly:.

1. Take the compass bearing.
2. Add the deviation, which gives you the magnetic bearing.
3. Add the variation, which gives you the true bearing.

If the variation is easterly and the deviation is westerly:.

1. Take the compass bearing.
2. Subtract the deviation, which gives you the magnetic bearing.
3. Add the variation, which gives you the true bearing.
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l From chart to compass g

If the variation and deviation are both easterly:.

1. Write down the true bearing. 7
2. Subtract the variation, which gives you the magnetic bearing.
3. Subtract the deviation, which gives you the compass bearing.

If the variation is easterly and the deviation is westerly.

1. Write down the true bearing.
2. Subtract the variation, which gives you the magnetic bearing.
3. Add the deviation, which gives you the compass bearing.
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Key points

Learning Objective 4

4. Distances in Nautical
Measurements

Learning Objective

After this section, you should be able to |
calculate distances in nautical

measurements.

Testing Conditions

Given charts, a ruler, and at least 5 short-

answer distance questions.

Passing Criteria

Make all the distance calculations without |
error..

What is a nautical mile?

Calculating distances on a chart.

Nautical mile equals minute of latitude.

What is the datum? ,
Tides: why you need to know about them.
Canadian Tide and Current Tables.

Finding the tide at: a reference port, a secondary
port.

Estimating the tide height between high and low
tide.

Finding the actual depth.
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Trammg aids

Learning Objective 4

Transparency 5, Tide Table for. Fulford Harbour.
Transparency 6, Table 3 from the Tide and Current
Tables - Swartz Bay.

Transparency 7, Table 2 from the Tide and Current-
Tables - Fulford Harbour.

5 short-answer questions on distances.
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Nautical Miles The nautical mile is a measure of distance equal
to 6076 feet, or 1852 metres.

Do not confuse the nautical mile with the statute
mile used on land. The statute mile, at 5128 feet,
is 800 feet shorter than the nautical mile.

A cable is one tenth of a nautical mile, or 608 feet.

Calculating Earlier, \we noted that each degree of latitude and
distances on a longitude is divided into 60 smaller units called
chart minutes.

A special feature of the nautical mile is that it
represents exactly one minute of a degree of
latitude -on a chart: ‘

1 minute of latitude = 1 nautical mile.

Example You want to know the distance between latitude
41° NORTH and latitude 43° 20’ NORTH.

This distance covers 2 degrees and 20 minutes (2°
20’) of latitude on the chart. Since each degree is
divided into 60 minutes, 2 degrees equal 120
minutes. Adding the remaining 20 minutes gives
you a total of 140 minutes.

Since each minute is equal to one nautical mile,
the distance between the two latitudes is 140
nautical miles:

2° 20’ = 140’
140 nautical miles.

Conclusion: The distance between latitude 41°
NORTH and latitude 43° 20° NORTH is 140

nautical miles.
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Depth The depths on your navigational charts do not tell
you how the deep the water actually is. The depth
on the chart is the datum. The datum is the height
below which the water seldom falls. The datum is
also called the chart datum. /

How deep the water really is at any given time
depends on the tides. Because of the tides, the
depth of the water is constantly changing.

Why you need You need to know about the tides because they
to know about affect the depth readings on your chart. Tides
tides affect:

« where you can take your boat and when. Places
you can take your boat at high tide may be too
shallow at low tide.

* how deep the water is over obstructions such as
reefs, shoals and bars. If the water is too low,
you may not be able to pass over.

» how much space there is between your boat and
things overhead, like bridges and powerlines. If
the water is too high, you may not be able to
pass under.

» when you can use dredged passages. If the
water is too low, your boat may not be able to
pass through.

* where you should anchor or dock. If the tide
goes out, you must be in a place where your
boat won’t get stranded.

» how much line you should use when you dock
or anchor your boat. You need to have enough
line to allow your boat to move up and down
with the tides, without pulling loose.
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The rest of this section:

« describes why you need to know about tides to
figure out the water’s actual depth at a spemﬁc
time on a specific day

* describes the following procedures:
- finding the tide at a reference port
- finding the tide at a secondary port
- estimating the tide height between high and
low tide
- finding the actual depth.

Tide and The Canadian Tide and Current Tables tell you the
Current Tables time and heights of high and low tide in selected
coastal ports on each day of the year. These ports
are called reference ports.

The other ports listed are called secondary ports.
The tables don’t give daily predictions for these
ports. To get a prediction for a secondary port,
you have to add specific numbers, called
differences, to the predictions of the nearest
reference port.

Reference ports are listed in Tables 1 and 2 of the
Tide and Current Tables. Secondary ports are
listed in Table 3.

The tide height is the height of the water,
measured from the datum. It is measured in both
feet and meters.

Time

The Tide and Current Tables use the 24-hour
clock. For example, 0000 is midnight, 0734 is
7:34 am, 1200 is noon, 1300 is 1:00 pm and 1400
is 2:00 pm.
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The times are not daylight savings times. From
the first Sunday in August to the last Sunday in
October, add one hour to the standard times in the
tables to get the local daylight savings time.

Finding the To find tide information at a reference port:

tide at a
reference port 1. Look up the port in the index. Reference
ports appear in bold, capital letters.

2.  Go to the listed page to find the tide table for
that port.

3. Locate the date you want in the table. The
table lists the times and heights of each high
and low tide on that date.

Here is a sample tide table for Fulford Harbour.

TABLE DES MAREES FULFORD HARBOUR HNPz.8
1993
OCTOBER-OCTOBRE NOVEMBER-NOVEMERE DECEMBER-DECEMBRE

Day Time| mm  Hm] Jour Heurs| Hai H/m| Day Tme| rm rmfdow Hewrs| Hp Hm] Cay  Time| Hm Hm|Jour Heus| Hi  Hm

1 0540 9.4 29 16 0555 108 2.2 1 0720 108 32 168 0750 118 35S 1 0745 111 34 18 0000 15 5

1100 6.4 20 1050 7.4 23 1225 8.8 28 1250 9.1 238 1310 9.1 28 0810 11.8 35

FR 1650 9.7 3.0 SA 1615 107 33|{MO 1625 95 29 TU 1645 103 3.1;WE 1615 9.6 29 TH 1340 8.7 27

VE 2320 3.7 11 SA 2315 1.2 4] LU 2345 20 6 MA ME JE 1715 958 29

2 0625 9.6 29 17 0655 10.7 33 2 0800 108 32 17 0020 11 3 2 0000 18 5 17 0045 23 7

- 1140 7.0 21 1145 80 24 1320 8.7 27 0840 11.8 35 0820 11.2 34 0845 1186 35

SA 1710 98 29 SU 1650 10.7 33| TU 1650 9.4 29 WE 1355 89 27| TH 1400 88 27 FR 1440 8.2 25

SA 2350 33 1.0 O1 MA ME 1730 98 3.0f JE 1700 93 28 VE 1820 89 27

3 0710 97 30 18 0000 10 3 30025 20 6 183 0110 18 5| 3 0040 18 5 18 0125 33 10

1220 7.5 23 0755 109 33 0840 10.7 33 0925 11.8 35 085§ 11.4 35 0920 11.5 35

SU 1730 9.5 29 MO 1245 88 26|WE 1415 8.7 27 TH 1510 85 26| FR 1450 885 28 SA 1540 75 23

Ot LU 1725 108 32| ME 1720 9.2 28 UJE 1825 9.1 28] VE 1750 8.9 27 SA 1935 83 25

4 0020 30 9 19 0050 1.2 4 40105 21 6 19 0155 28 9| 4 0125 24 7 19 0205 44 13

0800 9.8 30 0855 10.9 3.3 0925 108 3.3 1010 11.4 35 0930 11.5 35 09sS 11.4 35

MO 1305 79 24 TU 1350 8.7 27| TH 1515 8.7 27 FR 1625 8.0 24| SA 1545 78 24 SU 1645 68 2.1

LU 1750 9.4 293 MA 1805 101 31| JE 1755 89 27 VE 1930 84 26| SA 1855 8.4 26 Ol 2105 78 24

5§ 0100 29 9 20 0140 18 S5 $ 015 24 7 20 0245 238 12 5 0205 3.§ 1.0 20 0245 86 1.7

© 0850 9.8 30 0955 109 233 1010 10.9 33 1050 113 34 1000 11.5 35 1020 11.2 34

TU 1400 83 25 WE 1510 8.7 27| FR 1620 8.4 26 SA 1740 7.3 22| SU 1640 7.1 22 MO 1740 6.1 19

MA 1810 9.3 28 ME 1850 9.5 29| VE 1840 86 26 SA 2110 7.7 23| DI 2035 79 24 LU 2300 77 23

6 0140 28 9 21 0235 25 8 6 0235 28 9 21 0335 49 15 6 0255 43 13 21 0330 68 2.1

0950 9.9 30 1055 109 339 1050 11.0 34 1130 111 34 1035 11.8 3.5 1050 11.0 34

WE 1455 85 26 TH 1635 8.4 26] SA 1725 7.9 24 SU 1840 685 20|MO 1735 61 19 TU 1825 53 186
ME 1835 9.1 28 JE 1945 89 27| SA 1955 81 25 DI 2320 75 23| LU 2235 76 23 MA

7 0225 28 9 22 0330 33 1.0 7 0330 385 1.1 22 0430 6.0 1.8 7 0345 58 17 22 0125 841 25

1050 10.0 3.0 1150 109 233 1130 110 34 1208 108 3.3 1105 11.8 35 0415 7.8 24

TH 1610 8.7 27 FR 1810 79 24f SU 1815 74 22 MO 1920 57 1.7| TU 1825 49 15 WE 1115 108 3.3

JE 1905 89 27 VE 2105 82 25| DI 2200 77 23 LU MA " ME 1305 45 1.4
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Finding the To find tide information at a secondary port:
tide at a
secondary port 1. Look up the port in the index. The index
number appears next to it.

Example: Look up Swartz Bay in the index.
It is not in bold, capital letters, so it is a
secondary port. The index number is 7270.

2. To find the port, turn to Table 3 and find the
index number in the Index No. column.

Example: Look up 7270 in Table 3 (below).

SECONDARY PORTS raues PORTS SECONDAIRES
INFORMATION AND TIDAL DIFFERENCES
RENSEIGNEMENTS 8T DIFFERENCES DES MARRES
_DIFFERENCRS DIFFERENCES
INDEX TIME POSITION HIGHER HIGH WATER LOWER LOW WATER RANGE :fr*«jR
. 1
NG SECONDARY PORT ZonB POSITION PLEINE MER SUPERIBURE BASSE MER INFERIBURE MARNAGE ILEVEL
tAT. | ona. | TMe | wmeaN | Larce | TiME | MeAN LARGE | MEAN { ARGE
ot PORT SECONDAIRE ruseau | M w. TIDE TiDE TIDe Tie TIDE mDE | NivEAU
HORAIRE| 1AT. | LONG. | HBUREY] MAREE | GRANDE| HEURE| MAREE | GRANDE| MAREE | GRANDE DE
N. 0. MOYENNE | MARES MOYENNE | MAREE | MOYENNE | MAREE | L'EaU
L ° ‘I bm f/pi ./ pi bm g LWE'S LW 7 pr LW
AREA
REGION
S.E. YANCOUVER
ISLAND AND GULF
ISLANDS on/sur FULFORD HARBOUR, pages 42-4§
HARO STRAIT
7255 SAANICHTON BAY + 8 ]48 36{123 23}-0 12 -0.4 -0.3}-0 18§ 0.0 +0.1 7.5 12.1 7.2
7260 SIDNEY + 8 148 390123 24]-0 07 -0.8 -0.6}-0 17 -0.7 -0.6 7.8 12.5 6.7
7270 | SWARTZ BAY + 8 |48 41123 24§-0 05 -0.1 +0.1]-0 04 0.0 {,+0.1 7.8 12.5 7.4
SAANICH INLET
7277 | PATRICIA BAY + 8 148 39123 27{+0 01 -0.1 +0.2]+0 05 0.0 0.0 7.8 12.7 7.4
7280 | BRENTWOOD BAY ‘ + 8 148 354123 28l+0 07 +0.1 +0.11+0 02 -0.3 -0.3 8.0 12.5 7.4
7284 | FINLAYSON ARM + 8 [48 304123 133}j+0 02 -0.1 V0.1}+0 04 0.0 +0.1 7.8 12.5 7.4
SATELLITE CHANNEL
7310 | COWICHAN BAY + 8 ]48 44}123 37-0 04 +0.3 +0.6]+0 06| +0.3 +0.4 7.9 12.7 7.8
7315 MAPLE BAY + 8 148 494123 3% 0 00 +1.5 +1.61+0 11 +0.6 +0.4 8.8 13.7 8.5
BOUNDARY PASS
7345 [ NARVAEZ BAY + 8 |48 46123 06}+0 07 +0.6 +0.6]+0 20 0.0 -0.2 8.5 13.3 7.7
7350 | BEDWELL HARBOUR + 8 {48 44{123 14{-0 08 -0.1 -0.1}+0 05} -0.1 -0.1 7.9 12.5 7.3
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Learning Objective 4

Jot down the time and height differences for
the low or the high tide. In the table, the
Lower Low Water column lists the differences
for low tide. The Higher High Water column
lists the differences for high tide.

Example: You want to find low tide, so jot
down the time and height differences for lower
low water. They are:

time = -0 04
mean tide = 0.0
large tide = +0.1

Jot down the name of the reference port listed
above the secondary port.

Example: The reference port for Swartz Bay
is Fulford Harbour.

Look up the reference port in Table 2 and jot
down the mean and large tides for the low or
high tide. As in Table 3, the Lower Low
Water column lists tides for low tide. The
Higher High Water columns lists tides for high
tide.

Example: Look upFulford Harbour in Table
2 (below) and jot down the mean and large
tides for the lower low water. They are:

mean tide = 2.5 ft
large tide = -0.2 ft
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REFERENCE PORTS | TABLE2 PORTS DE REFERENCE

TIDAL HEIGHTS, EXTREMES, AND MEAN WATER LEVEL
HAUTEURS DES MAREES, EXTREMES ETNIVEAU MOYEN DE L'EAU

HEIGHTS HAUTEURS RECORDED EXTREMES MEAN
REFERENCE PORT HIGHER HIGH WATER LOWER LOW WATER EXTREMES ENREGISTRES \té\‘}gf
PLEINE MER SUPERIELRE BASSE MER [NFERIEURE
MEAN LARGE MEAN LARGE HIGHEST LOWEST

PORT DB REFERENCE TIDE e TiDE DR W, LW, NIVEAU

MAREE GRANDE MAREE GRANDE EXTREME DE EXTREME DB MOYEN

MOYENNE MAREE MOYENNE MAREE PLEINE MER BASSE MPR DE L'EAU

fL/pe m f/p o /@ o n/p o fr/pi m nL/p o fu/pi m

SOOKE ' V 9.1 2.8 1.7 - 3.6 25 0.8 1.1 0.3 12.9 39 06 02 6.4 1.9
VICTORIA .2 2.5 10.3 33 2.2 0.7 0S5 0.2 122 17 -1.5 05 6.2 1.9
PORT TOWNSEND 82128 .99 ¢ 10 01t 00 =23 0.7 —_ —_ —_— - 5.1 1.6
SEATTLE Tt o3e M3t ez | 03 42 -3 - - - - 67 2.0
FULFORD HARBOUR 104 32 121 31 25 08 | 02 01 | 144 44| -15 05 74 23
YANCOUVER 143 ‘_- 4.4 163 50 36: L1 o1t Q0 18.5 5.6 -0 03 10.0 3.1

6. Look up the daily predictions for the low or
high tide at the reference port and jot them
down. '

Example: For the first low tide on November
19:

time = 1 55 am
tide height = 2.8 ft

7. Look at the time and height differences you
jotted down from Table 3.

~+ If the predicted time of the tide at the
reference port is closer to the large tide
height from Table 2, use the large tide
difference.

o [If the predicted time of the tide at the
reference port is closer to the mean tide
height from Table 2, use the mean tide
difference. ‘

Example: 2.8 ft is closer to the mean tide for
Fulford Harbour. Use the mean tide
difference from Swartz Bay (0.0) in step 8.
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Estimating the
tide height
between high
and low tide

Learning Objective 4

To calculate the tide time and height at the
secondary port, add the time and height
differences to the predicted time and height
for the reference port. If the differences have
a minus sign (-) in front of them, subtract
them.

Example: The time and height of low tide in
Swartz Bay on November 19 are:

time =155-040=1 15 am
tide height = 2.8 - 0.0 = 2.8 ft

Sometimes you may want to know the tide height
of a specific time between high and low tide. Here
is how:

1.

From the tide tables, get the heights and times
of the high and low tides, as explained in the

previous pages.

Example: The last high tide was 12 feet at 5
o’clock and the coming low tide will be 3 feet

at 11 o’clock.

Subtract the high-tide height from the low-tide
height. This gives you the range.

Example: 12’ -3’ =9’. The range is 9 feet.

Subtract the low-tide time from the high-tide
time. This gives you the duration.

Example: 11 - 5 =6 hrs. The duration is 6
hours.

With this information, you can make a rough
estimate of the tide height at a specific time during
the tide’s duration.
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Finding the
Actual Depth

Learning Objective 4

Example 1: If the specific time you have in mind
is halfway through the tide’s duration, then the tide
is roughly halfway through its range. If the range

is 9 feet, then half the range equals 4 1/2 feet.

To estimate the tide height halfway through the
tide’s duration:

« subtract 4 1/2 feet from the last high-tide
height if the tide is going out

* add 4 1/2 feet to the last low-tide height if the
tide is coming in.

Example 2: If the time you have in mind is a
third of the way through the duration, then the tide
is roughly a third of the way through its range. In
our example, a third of the range equals 3 feet.

Depending on which way the tide is moving, add
or subtract 3 and the last tide height to estimate the

tide height a third of the way through the tide’s
duration.

Note: Please keep in mind that this method gives
you only a very rough estimate of the tide height.

Now you can use your chart to find out the actual
depth of the water at a specific time on a specific
day. Here is how:

1. From the tide tables, find or estimate the tide
height in a specific area at a specific time.

2. Add the tide height to the chart datum for a
specific spot. This gives you the actual depth
of the water at that spot at the specific time.
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5. Working With a Parallel Ruler
and Dividers

Learning Objective

After this section, you should be able to
locate positions on a chart using a
parallel ruler and dividers.

Testing .Conditions

Given charts and the required
instruments, and at least 5 short-answer

questions testing your proficiency with
the instruments.

Passing Criteria

Correctly locate all the pos:ttons using
the instruments.

Key points What are parallel rulers and dividers?
Using parallel rulers and dividers to find a position

on a chart.

Training aids Transparency 8, Parallel Ruler and Divider.
Charts.
Parallel rulers and dividers. ,
S short-answer questions testing the trainee’s
proficiency with the instruments.
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What are Parallel rulers and dividers are essential for chart
parallel rulers work.
and dividers?
: A parallel ruler consists of two rulers connected
by moving straps. Use a parallel ruler:

« to carry lines from the compass rose to other
‘parts of the chart
* to determine your latitude and longitude.

Dividers are usually made of metal and have sharp
points. Use dividers:

*  to measure off distances
* to determine your latitude and longitude.

Parallel Ruler and Divider

Note: Use an HB pencil for all chart work. Don’t
press too hard and use a soft eraser to erase your
work.

Fisheries & Oceans ‘Aug 26, 1993 Page 62



Reference Manual Learning Objective 5
Module 10-5

Finding your You are out on patrol and spot a lighthouse 4 miles
position on'a away. You want to find out where you are on the
chart chart.

‘Use a parallel ruler and dividers to find out. Here
are the steps to follow:

1. Take the compass bearing to the lighthouse.

2. Convert the compass bearing to the true
bearing so you can use it on your chart.

Let’s say you get a true bearing of 50°.

3. Place the parallel ruler on the compass rose
on your chart.- Make sure one edge touches: -

» the center point of the compass
» the 50° mark on the frue compass -- that
is, the one on the outer ring.

4. Slide the parallel ruler towards the
lighthouse symbol on the chart. Make sure
you don’t let it slip or change directions. Stop
when the edge of the ruler touches the
lighthouse symbol.

5. Draw a line along the ruler. This line is
called the position line. Your position is
somewhere on the line.

You know you are at a point 4 miles along the
position line, but what does 4 miles represent
on your chart?

6. Place the dividers along the scale of minutes
at the side of the chart and measure off the
distance in minutes of latitude.

Since 4 miles equal 4 minutes of latitude,
measure 4 minutes of latitude with the dividers.
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Plotting a
course
between 2
points

Leaming Objective 6

Here is how to plot a course between 2 points:

1.

Find your position on the chart. Let’s call it
point A.

Determine where you want to go. Let’s call
it point B.

Align a parallel ruler between A and B and
draw a line.

Slide the ruler towards the compass rose
from the line formed by A and B. Make
sure you don’t let it slip or change directions.
Stop when the edge of the ruler touches the
center point of the compass rose.

Read off the true bearing on the outer ring
of the rose. Let’s say it’s 335°.

Convert the true bearing to a compass
bearing you can use to steer the boat.

Measure the distance between A and B on
the chart using dividers.

Place the dividers along the scale of minutes
at the side of the chart; convert the minutes
spanned by the dividers into nautical miles.
This gives you the distance in nautical miles
between A and B. Let’s say 4 minutes for 4

- nautical miles.
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The illustration below shows what your chart
might look like after you’re done. Point A
indicates your present position and point B
where you want to go:
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7. Estimating Travel Time

Learning Objective

After this section, you should be able to
-use speed and distance calculations to
estimate the travel time between 2 points.

Testing Conditions

Given charts and at least 5 qdesﬁons "
requiring you to estimate travel times.

Passing Criteria

Carrectly estimate travel times.

Key points Estimating travel time.
4 How to deal with fractions of an hour.

Training aids Charts.
5 questions requiring trainees to estimate travel
times.
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You can easily estimate the travel time between 2
points if you know:

» the speed of the boat
« the distance you want to cover.

Estimating To estimate travel time, simply divide the distance
travel time by the speed:

Distance + Speed = Travel Time (in hours).

Example You plan a 20-nautical-mile trip at an average
speed of 10 knots: °

20 + 10 = 2 hours.

Conclusion: Your estimated travel time will be 2
hours.

Fractions of an To figure out what a fraction of an hour is worth
hour in minutes, simply multiply the fraction by 60.

Example You plan a 40-nautical-mile trip at an average
speed of 15 knots. Your estimated travel time is:

40 + 15 = 2 2/3 hours.
_But what is 2/3 hour in minutes?
2/3 x 60 = (2 x 60)/3
= 120/3
= 40.

Your estimated travel time will be 2 hours and 40
minutes.
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8. Lights, Lighthouses & Navigation
| Aids

Learning Objective

| After this section, you should be able to
identify and respond appropriately to
lights, lighthouses and other navigation
aids.

Testing Conditions

Given a b‘:oa;t.-' and at least 2 courses that
- have navigation aids.

Passing Criteria

Pilat the boat over each course and
respond correctly to all navigation aids.

Key points Role of navigation aids.
Facing upstream to read navigation aids.
Lightstations and their navigation markings.
Daybeacons and their navigation markings.
The 6 lateral buoys.
The 4 cardinal buoys.
The 10 special buoys.

Training aids A boat.
2 courses that have navigation aids.
Chart of navigation aids.
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NaVigation Navigation aids are devices that help you:

Aids . determine your position and course
» warn you of dangers or obstructions
» advise you which course is best.

This section looks at the 3 major kinds of
navigation aids: lightstations, daybeacons and
buoys.

How to read To correctly interpret navigation markings on
navigation lightstations, daybeacons and buoys, read them as
markings if you were proceeding upstream, which includes
proceeding: '

. towards the headwaters of a river
. into a harbour
*  with the flood tide.

In areas along the Pacific Coast where the
upstream direction is unclear, assume the direction
is northward.

For a more detailed presentation on navigation
aids, consult the reprinted pages at the end of this
- section.

Lightstations Lightstations are fixed structures equipped with a
light and located on prominent sites.

Markings Look for the following navigation markings on
lightstations:

Solid red triangle, or single red stripe around
the top of the tower: Marks the starboard (right)
side of the channel. Keep the tower on the ‘
starboard side of the boat when proceeding
upstream.
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Daybeacons

Starboard
daybeacon

Port
daybeacon

Learning Objective 8

Solid black or green square, or single black or
green stripe around the top of the tower: Marks
the port (left) side of the channel. Keep the tower
on the port side of the boat when proceeding
upstream. |

Red, white-faced diamond: Marks a division in
the channel. Passage is safe on either side of the
tower.

Solid red triangle inside a red diamond: The
best route upstream is to the left of the lightstation.

Solid black or green square inside a red
diamond: The best route upstream is to the right
of the lightstation.

Daybeacons are fixed, lightless structures located
on prominent sites. Here are the 3 kinds of
daybeacons:

Marks the starboard (right) side of a channel.
Keep the daybeacon on the starboard side of the
boat when proceeding upstream.

Marking: A solid red triangle framed by
another red triangle.

Marks the port (left) side of a channel. Keep the
daybeacon on the port side of the boat when
proceeding upstream.

Marking: A solid black or green square
framed by a green square.
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Junction Marks a division in the channel.
daybeacon
The best route upstream is to the left of the
junction if the daybeacon displays: a solid red
triangle framed by a red diamond.

The best route upstream is to the right of the
junction if the daybeacon displays: a solid green
square framed by a red diamond.

Buoys Buoys are floating devices that tell you where
hazards lie as well as where the safest or deepest
water is located.

There are three families of buoys: lateral buoys,
cardinal buoys and special buoys. '

The rest of this section outlines the-3 families of
buoys.

Lateral Buoys Lateral buoys indicate the side where passage is
safest. Like lightstations, they must be read as if
proceeding upstream.

Here are the 6 lateral buoys:

Port hand buoy Marks the port side of a channel. Indicates the
' - location of a danger you must keep on the vessel’s
left side when proceeding upstream.

Color: Green.
StarboaArd hand Marks the starboard side of a channel. Indicates
buoy the location of a danger you must keep on the

vessel’s right side when proceeding upstream.

Color: Red.
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Port bifurcation
buoy

Starboard
bifurcation
buoy

Fairway buoy

Isolated danger
buoy

Cardinal
Buoys

North cardinal
buoy

Learning Objective 8

Marks the point where a channel divides in two.
Indicates the best route upstream is on the
starboard side of the buoy. In other words, pass
with the buoy on your port side.

Color:  Green with a horizontal red stripe.
Marks the point where a channel divides in two.
Indicates the best route upstream is on the port side

of the buoy. In other words, pass with the buoy on
your starboard side.

Color: Red with a horizontal green stripe.

Marks:

* a landfall

* the entrance to a channel
» the center of a channel.
Color:  Vertical red and white stripes.

Marks isolated dangers surrounded by safe water.
Indicates the best route to take is on either side of
the buoy, giving due regard to the size and nature
of the danger. '

Color: Black with a horizontal red stripe.

Cardinal buoys point to the safest or deepest water
with one of the 4 cardinal points of the compass:
North, South, East or West.

Here are the 4 cardinal buoys:

Indicates safe water to the north of the buoy.

Color: Black top half; yellow bottom half.
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East cardinal
buoy

South cardinal
buoy

West cardinal
buoy

Special Buoys

Anchorage
buoy

Cautionary
buay

Learning Objective 8

Indicates safe water to the east of the buoy.

Color:  Black with horizontal yellow stripe.

Indicates safe water to the south of the buoy.

Color:  Yellow top half; black bottom half.

Indicates safe water to the west of the buoy.

Color: Yellow with horizontal black stripe.

Special buoys give information. They are not
intended for navigation purposes.

Here are the 10 special buoys:

Marks the boundary of a designated anchorage
area. .

Color: Yellow with a black anchor symbol.

Marks:

» various dangers such as firing ranges, boat
racing courses, seaplane bases, underwater
structures

» areas where no safe through-channel exists

» traffic separations.

Consult your chart to determine the precise nature

of the danger.
Color: Yellow.
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Ocean Data
Acquisition
System (ODAS)
buoy

Mooring buoy

Diving buoy

Keepout buoy

Control buoy

Hazard buoy

Learning Objective 8

Marks a scientific, meteorological or oceanographic
station.

Color: Yellow.
Used to moor or secure a vessel.

Color:  Orange top third; white bottom two-
thirds.

Marks an area where scuba or other diving activity
is in progress.

Color:  White buoy; red flag with white
diagonal stripe.

Marks an area where boats are prohibited.

Color: White with orange, white-faced
diamond containing an orange cross;
orange horizontal stripes above and
below the diamond.

Marks an area where boating is restricted.

Color: White with orange, white-faced circle;
orange horizontal stripes above and
_below the circle; information in black
within the circle.

Marks random hazards like rocks and shoals.

Color:  White with solid.orange diamond;
orange horizontal stripes above and
below the diamond; information about
the hazard within the diamond or
between the stripes.
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Information Displays information of interest to the mariner
buoy using words or symbols.

Color: White with orange, white-faced square;
orange horizontal stripes above and
below the square; information in black
within the square.

Swimming Marks the boundary of a swimming area.

buoy
Color: White.
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[illustr - Brian to insert color laminated chart of
navigation aids (p. 8-91), as discussed w/ me on
Feb 10]

Fisheries & Oceans Aug 25, 1993 Page 78



Reference Manual Leamning Objective 8
Module 10-5

Example Here is an example of how different kinds of
buoys work: ‘

1. West Cardinal Buoy 1. Fairway Buoy 1. Bouee cardinale ouest 7. Bouée de mi-chenal

2. Port Hand Buoy 8. Starboard 2. Bouee de bébord 8. Boueeds

3. Starboard Hend Buoy . :;‘“‘"“00 Buoy 3. Boute de tribord t;durcauon de tribord
. Port Hand 9. Balise de jour

“wetrauy O Bewon “DMNcearsoe  dvoieos

5. Anchorage Buoy 0 a(:r::t}].;:ancon 5 Boutedemouilage ' 3:‘!';;:1'6'0“'

6. Oiving Buoy 11. South Cardinal Buoy 8. Bouee de plongee 11. Bouee cardinaie sud

NOTE

NOTA
. lamise an service e 18 Doves de danger 150ie N8 comporte ducun
changament dens le poitique de fa Garde cdiidre an co qu
‘narhing of chanmels Rathar, 4 incraases ihe adity of doth concerng e daksage des roias navigadies Fife augmente plutdt
rhe Coast Guard and privara duay owners 19 previde an effactive la capacie de le Gerde conere et des gropriaianes de dovess
$1d8 (0 NIVIQRIION SRIYICE Privees 8 fourmr un service aficace d'0/des i la navigalion

The .ntrugyction af 1ne isolsted Danger Suey d0es net mply
any change in the Coast Guard's gokcy witk 183pact 18 Ik
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Detailed Consult the following pages for more detailed

Information information on the navigation aids discussed in this
section.
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GENERAL

Detinition

.

Aids to Navigation are devices or systems, exiernal to a vessel, which are provided to help a mariner
determine his position and course, to warn him ol dangers or obsiructions or to advise him of the location
of the best or preferred route.

Responsibility

The Canadian Coast Guard, which is part ol the Departiment of Transport, is responsible for the
provision of aids to navigation in Canadian waters with the exception ol the Trent-Severn and Rideau
waterways, which are served by Parks Canada, Depariment of the Environment.

Other Publications

Aids to Navigation are to be used in conjunction with available marine publications including nautical
charts, Lists of Lights, Buoys and Fog Signals, Radio Aids 1o Marine Navigation and Sailing Directions,
lor proper understanding and interpratation of their function. Information concerning nautical charts and
Sailing Directions may be obtained lrom the Canadian Hydrographic Service, Department ol Fisheries
and Oceans, Ottawa.

The Canadian Aids to Nevigstion Systsm

The Canadian Aids to Navigation system is a combined Lateral-Cardinal system. A knowledge ol
the characteristics of each of these basic types of aids is a prerequisite 10 the sale use of the system.

Lateral Aids to Navigstion

Lateral asids may be in the form ol sither buoys or fixed aids. These aids indicate the location of
hazards and of the safest or deepest water by indicaling the side on which they are 10 be passed. The
corract interpretation of lateral aids requires a knowledge of the direction ol buoyage known as the
“upstream direction’'. The upsiream direction is the direclion taken by a vesssl when proceeding from
seaward, 1oward the headwaters ol a river, into a harbour or with the flood tice. in general, the upstream
diraction is in 8 southerly direction along the Atlantic Coast. in a northerly direction aiong the Pacilic
Coast and in an easterly direction siong the Arctic Coast. In some waters the upstream direction is
indicated on the charts by the use of lines and arrows.

Whoﬁ 8 vessel i3 proceeding in the upsiream direction, starboard hand aids must be kept to
starboard (right) and port hand aids must be kept 1o port (left).

Cardinai Alds to Navigation

Cardinal sids may be in the form of sither buoys or lixed aids; howsever, al present, their use is
confined {0 buoys in the Canadian system.
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Cardinal aids indicate the location of hazards and of the salest or deepest watsr by relerence lo the
cardinal points of the compass. There are tour carginali marks. North, East. South and West, which are

positigned so thatthe satest or despest water Is 10 be lound to the named side of the mark (e.9. lo the
north of a north cardinal mark). ’

Winter Navigation

In many parts of Canada ice conditions in winter necessitate the ramovat of navigation buoys and
the ctosing of navigation. The operation ol navigation lights and log signais on shore may aiso be
discontinued during such times. in areas of less severe ice conditions the buoys used in summer are
replaced by mare rugged. but unlighted, winter buoys and navigation continues. Mariners are advised
of the ciosing ot navigation, of the removal or substitution of buoys and of the temporary discontinuance

of other aids to navigation by local marine radio broadcasts, Notices '0 Shipping and Natices to
Mariners.

CAUTIONS IN THE USE OF AIDS TO NAVIGATION

1. Most aids to navigation are not under continuous cbservation and mariners should be aware that,
with the many thousands of aids in Canada. failures and displacements do occur. The Coast Guard
does not guarantiee thal ail aids to navigation will operale as advertised and in the positions
advertised at all times. Mariners observing fights out of operation or bugys, markars, eic., oft
charted position, damaged or missing are responsible lor reporting such to the nearest Coast
Guard Radio Station, Yessal Traftic Cantre, Coast Guard office, or 10 the Chief, Marine Aids,
Canadian Coast Guard, Ottawa.

2. Aids to navigation are subject to damage, lailure or dislocation Dy ice o storms, 10 being struck
Dy vessels or iows and to power lailures. ice and storm damage may be widespread and require
considerable time 10 repair. isolated damage may exist for 8 long time without being discovered .

and reported. Fioating aids and pier lights in or near the water are exposed 10 particularly rigorous
strain guring ice Movement, ' '

3. Mariners are cautioned that buoys may fail to exhibil their advertised characteristics. Lights may
be extinguished or sound signais may not function due tc ice, collisions. mechanical failure and,
in the case of bell and whistie buoys, caim water. The shape ol a buoy may be allered by ice

lormation or camage. The colour of a buoy may be aitered Ly Ireezing spray, marine growth of
louling by birds.

Mariners are cautioned not to rely solety on buoys for navigation purposes. Navigation shouid be
by bearings or angles from fixed shore aids of other charted landmarks and by soundings
whenever possible. Buoys shouid be considered onty as warning markers.

5. The buoy positions shown on government charts shouid.be considered only approximate
positions. There are 8 number of limiting lactors in accurately positioning buoys and their anchors,
such a8 prevailing atmospheric and sea condiions, tidal and current conditions. seabed conditions
and the 1act that buoys are moored 1o anchors by varying lengths ol chain and may drift about thew
charted positions within the scope of thew moorings.

&  Since moving ice is Habie 10 move buoys from their advertised positions, mariners should proceed
with axireme caution under these circumstances.

Mariners are reminded that grids of charts ol an arsa may vary from one chart 1o another. When

plotting the positions of aids by the latitude and longitude method, the resuits shouid be checked
against other available intormation.

Fisheries & Oceans Aug 25, 1993 Page 82



Reference Manual

Learning Objective 8
Module 10-5

8 In some instances where it is necessary lo eslablish a buoy in close proximity to or on a
navigalional hazard. i.e.. shoal. reel or ledge. etc., the buoy symbol may be off-set siightly on the
chart in the direction of the preferred navigable water 30 that the existing hazard depicted on the
chart will not be overprinted by the buoy symbol.

9. Mariners are cautioned not 10 navigate tco closely to a buoy and risk collision with 1t its mooring
of with the underwater obstruction which it marks.

10.  Many lights are squipped with sun switches that turn the lights off in daylight. These fights. both
ashore and on most buoys. are uniit between surrise and sunsel. Mariners unabie (0 3ee these
lights during the daylight hours should not assume that the equipment is not -functioning
normaily. ‘

11, At some lightstations, winter lights equipped with sun swilches are operated when the main lights
ars decommissioned for the winter months. A winter light does not necessarily exhibil the same
characteristics as the main light and has reduced intensity. The characteristics of a particular
winter light and its season of operation are noted in the 'Remarks’ column of the List of Lights,
Buoys and Foq Signais.

12.  Major lightstations which exhibit the main light 24 hours per day are squipped with an emergency
light which is brought into service automaticatily throughout the hours of darknass in the event ot
lailure of the main light. These emergency lights are white and have a standard characteristic of
group flashing (8) 15 sec., that is six flashes, each of '/y second duration, followed by a period of
darkness (eclipse) of 7 seconds. Emergency lights are normally (on a dark night with a clear
atmosphere) visible at 5 nautical miles. The List of Lights. Buoys and Fog Signais publications
identity which lightstations are equipped with smergency lights.

13.  Atmospheric conditions can have a considerable effect on light iransmission and the visibility of
lights. For example:

{a) The distance of an observer from a iHght cannot be reliably estimated from its apparent
brightness.

(b)Y Al night it is difficult to distinguish between a white light and a yeliow or blue light seen alone.
aexcept at a short distance.

(¢)  Under some atmospheric conditions white lights may take on a reddish hue.

(d)  Alternating lights with phases of different luminous intensily may change their apparent charac-
teristics at different distances because some phases may not be visible.

{8) Weak lights are more easily obscured by conditions of low visibility than more powertul lights.
Coloured lights are aiso inferior in intensity o white lights and are more quickly lost under
unfavourabie circumstances.

{f)y  Ouring coid wealher, and more particularly with rapid changes of weather, ice, frost or moisture
may form on the windows of lantern houses, thersby greatly reducing their visibility and possibly
causing coloured lights to appear white.

(@) A light exhibiling a very short flash may not be visible at as great a range as a light exhibiting a
jonger flash. \

14.  The mariner should not rely soiely on colour when usihg 8 sactor light, but shouid verity his line
of position by laking a bearing on the light. On either side of the line of demarcation, batween white
and red, and aiso between white and green, there is always a smail arc of uncertain colour.

5. Whan the arc of visibility of a light is cut off by sioping land. the bearing at which it disappears of
appears will vary with the observer's distance and height of eye.

16.  The sighting of a light may be adversely affected by a strongly illuminated background.
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17. In viaw of the varying distances al which a fog signal can be heard al sea, and the Irequent
occurrence of fog near, but not observable fram. a log signal station, Mariners are caulioned
that:

{a)  While every endeavour wiill be made {0 start fog signals as soon as possibls after signs of fog have
been detacted, they should not. whan approaching the fand in a log, rely impiicitly upon these log
signais. but should aiways lake soundings, which. in nearly ail cases. wil give sufficient warning
of dangef. .

{b)  They should not judge their distance from a fog signai by the power of the sound. Under certain
atmaspheric conditions the sound may be lost at a vary short distance from the station, and these
conditions may vary within very shorl intervais of ime Mariners should not assume that a 1og
signal is not in operation because they do not hear il. 8ven whan in close praximity 1o it.

18.  The visual aids 10 navigation (e.g. lights) provided by the Coast Guard are for the purpose ol
assisting marine navigation. Hunters, snowmobiiers and ice lishermen are cautioned that aids to
navigation instalied for marine navigation purposes cannot be relied upon alter the close of the
marine navigation system. Such aids may siop operating withoul warning and will not be
recommissioned by the Coast Guard until the next opening of marine navigation.

AIDS TO NAVIGATION PROTECTION REGULATIONS

Regulations have been enacted, under the Canada Shipping Act, 10 protect Canadian aids 10
navigation from willul or negiectful damage and thus o ensure the availability of the important service
which they provide. These Reguiations, which are called the Aids to Navigation Protection Reguiations,
are as follows:

1. These Requiations may be cited as the Aids 1o Navigation Protection Requiations. ‘

2. In these Reguiations '*aid 10 navigalion'' means a buay, beacon, lighthouse, lightship or any other
structure of device instailed, buiit or maintained lor the purpose of assisting the navigation of
vessels.

3. (1) The person in charge of any vessal of tow that, through accident of unavoidabie circumstances,
runs down, moves, injures o destroys an aid to navigation shall report the fact to the nearest District
Manager {or any other office), Canadian Coast Guard, by wireless telegraphy or radio telephone via -
the nearest coast radio station, commercial lelegram or telephone or in perscn as soon as
practicable. .

(2) Every person who is required by subsection (1) lo report to a District Manager, Canadian Coast

Guard, and who fails to report as soon as practicable by the means prescribed in subsection (1) is

Quilty of an offence and is liable on summary convichon 10 a line not exceeding fifty doltars.

4  Every person who willuily or negligently injures. conceals. removes, alters or destroys an aid to
navigation or permite any vessel or tow under his control 10 run tout of or 10 Be made fast lo any

aid 10 navigation is guilty of an offence and is liable on summary conviclion (o a fine not exceeding
two hundred doilars.

PRIVATE AIDS TO NAVIGATION

in Canada it is permissabie for private individuals. clubs. corporations or other groups 10 provide
aids 10 navigalion for their own use. Such aids 1o navigation are known as “'privale’ aids and those that
are acdvertised in the Lists of Lights and on the Charts are so :dentified. While private lixed aids may take
a vanety of lorms, ail private bucys must conform 1o the Private Buoy Reguiations. These Reguiations
describe the colour, shape, size and markings required lor each buoy as well as the responsitilities ot
the person(s) placing them. The requirements for the colour and shape of private buoys as well as their
ptacement and use are the same as those ior buoys provided by the Canadian Coast Guard.
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FIXED AIDS TO NAVIGATION

LIGHTSTATIONS.

General

Lightstations ars fixed structures equipped with a light and located at prominent sites to assist the
mariner to fix his position. They may be at or near shoreiines or on built-up man-made piers in or near
waterways.

Typss ,

The types and shapes of lightstation structures used in Canada are variad. They may have vertical
or lapering sides. may be circular. square. polygonal or oclagonal in section, and may be constructed
ol wood, masonry, concrete. metal or libreglass. They may be siender Cylindrical structuraes -such as
pipes or poles or open skeleton lowers. ’

Characteristics

The characteristics of lixed sids are for identification purposes. They consist of the light colour and
flash characteristics by night and the colour and shapse of the structure by day (daymark), as adverlised
in the appropriate List of Lights, Buoys and Fog Signais publication.

Lateral Significance

When proceeding upsiream, lightstalions displaying & red ‘rianguiar symbol in the centre of the
daymark or a singie red band at the top of the lower must be kept on the vessel's starboard (right) hand.
Lightstations dispiaying a black or green square symbal in the centre of the daymark or a single black
or graen band at the top of the tower must be kept on the vessel's port (left) hand.

Lightstations displaying an open-faced red diamond symbol in the centre of the daymark indicate
a division in the channel and may be passed on either side. However, when proceeding upstream. a red
lriangte in the centre of the red diamond indicates that the prelerred route is to the left of the lightstation
(i.e. the lightstation should be kept on the vesssi's starboard (right) side). Similarly. a biack or green
square in the centre ol the red diamond indicates that the prefarred route is 1o the right of the lightstation
{.e. 1he lightstation should be kept on the vessel's port (lefl) side).

DAYBEACONS

General

Although the maiority of fixed structures support and display a light for night navigation, a limited
number do nol. These uniit aids are known as Daybeacons and are used primarily 10 assist the mariner
dunng daytight hours where night navigation is negligible or where it is not practicable to operale a
light.

Colour, shape and possibly a number are the characteristics which identify the significance of &
daybeacon to the mariner. Reflective materiai is applied lo the daybeacons 1o improve their identification
at night with the aid of a searchlight.
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Starpoard Daybeacon

A starboard hand daybeacon 18 tnanguiar 0 shape, with a red triangular cenire on a white
Dackground and with a red rafiecting border. it may display an even number made of white reflecting

matenal When proceeding upstream, a starboard hang daybeacon must be kept on the vessel's
starboard (right) side.

Port Daybeacon
A port hand daybeacon is square in shape with a black or green square centre on a white

background and with a green reflecting border. It may display an odd number made of whila rellecting

material. When proceeding upstream, a port hand daybeacon must be kept on the vassel's port (left)
-side.

Junction Daybeacon
A junction daybeacon marks a point whers 'he channel divides and may be passed on &ither side.
When proceseding in the upsiream direction. 8 junction daybeacon displaying a red reflecting triangle on

a white giamond with & red border indicates that the preferred route :s to the left. Simitarly a green

reflecting square on & white giamond with a reqd border indicates that the prelerred route is to the
nght.

FOG SIGNALS

General

Fog Signais are sound-producing aids that wain ol dangers when visual aids are obscured dy
weather conditions.

Operation

FogQ signais are normally operated when weather conclitions ars such as to reduce the visibility to
less than two nautical miles. However, other values may be assigned because of local noise abatement
laws of local operational requirements.

While most fog signais wre operated manually or aulomatically by log delection equipment in
195ponse lo a low visibility condition, some log signais may be operated continuously.

Characteristics

The Mariner can identify fog signais by their distinctive sound and signal characteristics as
advertised In the appropriate List of Lights, Buoys and Fog Signals pubiication.

SECTOR LIGHTS

General

A sector light consists of a single Nght whose total luminous beam is divided into sectors of different
colours 10 provide & warning of a 'eading line to mariners. The boundaries of these sectors are indicated
in the appropriate List of Lights, Buoys and Fog Signais publication and on marine charts.
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Characteristics

Whan only a red sector is used within a white luminous beam, the red sector marks obsiruclions
such ag shoals.

A combinalion of red, white and green sectors in a luminous beam is used to provide a leading line
o navigatory. .

When proceeding upstream. the red sector indicates the starboard hand limit. the whita sector
Indicates the recommanded course. and the green sector indicalas the port hand limit.

RANGES

A range consists of two or more lixed navigation marks situated some distance apart and at different
elevalions to provide a leading line for navigators. Ranges may or may not be lighted. The shape and
colour of the range daymark as well as the colours and characteristics of the lights are advertised in the
appropriate List of Lights, Buoys and Fog Signals publication.
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South Cardinal Buoy

(a) A south carginal buoy is localed so that safe waler axists to the south of it.
1o) A south cardinal buoy is coloured black ang yeilow in approximalely aqual areas above the
watariing. the top haif of the buoy being yellow and the lower hall being black, and
] it it carries a light, the iight is white and is a group quick flashing six plus long flash
(Q(8) + LF1) light or group very quick {lashing six plus long flash (VQ(6) + LFI) light.
0} i it carrigs reflecting matenal, the reflecting matenal is white,
(iii) it it doms not carry a light, it is normally spar shaped aithough other shapes may be used,
and

(iv) it it carries a topmark, the topmark is two biack cones, one above the other, points
downward.

West Cardinal Buoy

{a) A west cardinal buoy is located so that sale water exists (o the west of it.
{9) A west cardinal buoy is coloured yeilow with one broad black horizontal band. and

() it it carries & light. the light is white and Is a group quick flashing nine (Q(9)) lighf or a
group very quick flashing nine (YQ(9)) light,

(i) it it carries reflecting material, the refiecting material is white,

(iii) it it does not carry a tight, it is normally spar shaped aithough other shapes may be used.
and

(iv) il W carries a lopmark, the lopmark is two biack cones, one above the other, point 10
point. ’

SPECIAL BUOYS

Special buoys are used to convey, to the mariner, a variety of information which, while important
to him, is not primarily intended to assist in the navigation of his vessei. The shapes of speciai buoys have
no significance and a variety of shapes may be used in practice.

Anchorage Buoy

(8)  An anchorage buoy marks the perimeter of a designated anchorage area.
{9)  An anchorage buoy is coloured yeliow, and

{i) displays a black anchor symbol on at least two opposite sides,
(i) it it carries a light, the fight is yeilow and is a flashing (F!) light.
{iib) it it carries reflecting material, the reflecting material is yellow, and

(iv) it it carries a lopmark, the topmark is 8 single ysllow "X’ shape. N

Cautionary Buoy

{a) A cautionary buoy marks an area wheres mariners are !0 be warned ol dangers such as firing
1anges, racing courses, seapiane bases. underwater struclures: of areas where no sale through
channel exists and of traffic separations. The mariner must consyit his chart 1o determine the
precise nature of the danger being marked.

(D) A cautionary buoy is coloured yeliow, and

0] it it carries a light, the light Is yellow and is a fiashing (F1) fight,
{1) it it carries reflecting material, he reflecting material is yeilow, and
{iii) if it carries & topmark, the topmark is a single yellow ' X" shape.
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Ocean Dats Acquisition System (ODAS) Buoy

fa)  An ODAS buoy marks a scientilic, metaarological or oceancgraphic station.
o) An ODAS buoy I1s coloured yellow. and
() il it carnes a light, the light is yellow and is a group flashing light ol S flashes avery 20
seconds, {Fi{5) 20S) and .
(i) it 1t carries reflecting material. the reflecting matenal is yetiow, and
(i) it carries a topmark, the lopmark 13 a single yellow "X shape.

NOTE: ODAS buoys are described in Rule 44 of the Collision Regulations, Canada Shipping Act.

Moering Buoy

(a) A mooring buoy 1S used for moonng of securnng a vessel, seaplane, atc.

{b) A mooring buoy is coloured white and orange, the orange colour covering the top one-third of the
buoy above lhe walerline, and

0] if it carries a light, \he iight is yellow and is a flashing (F1) light, and
{it) il it carries reflecting material, the reflecting material is yellow.

Civing Buoy

(a) A diving buoy marks an area where scuba or other such diving activity is in progress.

(b) A diving buoy is coloured white and carries a red flag not less than S0 centimetres square with a
white diagonal stripe extending from the lip of the haist 1o the battom ol the lly, ana
{i) il it carries a light, the light is yellow and is a flashing (F1) light, and )
(i) it it carries reflecting material, the reflecting material is yetlow.

Keepout Bdoy

(a) A keepout buoy marks an area where boals are prohibited.
(B) A keepout buoy is coloured white and has an orange diamond containing an orange cross, on two

oppasite sides and two orange horizontal bands, one above and one below the diamond symbols.
and

(i) if it carries a light, the light is yeilow and is a flashing (F1) light, and
(i) if it carries reflecting material, the rellecting material is yeliow.

NOTE: Keepout buoys are described in the Boating Restriction Regulations, Canada Shipping Act.

Controt Buoy

(a) A control buoy marks an area where boaling is restricted.

(D) A control buoy is coloured while and has an orange. open-faced circle on two opposite sides and
iwo orange horizontal bands, one above and one beiow the circles. A black figure or symbol inside
the orange circles indicates ihe nature of the reslriction in eltect, and
(i) il it carnes a light, the light is yellow and is a flashing (F1) light, and
() il it carries reflecting material, the reilecting material is yellow.

NOTE: Conuol buoys are described in the Boating Restriction Regulations, Canada Shipping Act.

information Buoy

(a) An information buoy displays. by means of words or symbois, information of interest 1o the
mariner,
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(b)  An information buoy is coloured white and has an orange. open-iacad square symbol on two
0pposite sides and two orange honzontal bands, one above and one below lha square symbois
Tha information words or symbols are black and are placed within the white lace of the square

symbol, and
(i) it it carries a light, the light is yeilow and is a flashing (F1) light, and
(i) it It carries reflecting material, the reflecting material is yeilow.

Swimming Buoy

(a) A swimming buoy marks the perimeter of a swimning area.

{B) A swimming buoy is coloured white, and
{ it it carries a light. the light is yellow and i3 a flashing (F1) light, and
(ii) il t carries reflecting material, the reflecting material is yeliow.

DAYTIME IDENTIFICATION

During daytime, the colour and shape of a buoy lndcato the buoy lype and hence its function and
interpretation by the mariner.

1. Buoy Colour

The foliowing are the buoy colours used in the Canadian Buoyage System: A

Buoy Type Colaur

Port green

Starboard red

Fairwey red and white verticsl stripes

Port biturcation . green with one brosd borizontal red band
Starboard bifurcation red with one broed horizontal green band
North Cardinal biack above yellow

East Carginal black with one btroed horizontal yellow band
South Casdinel yellow above black

West Cardinal yeilow wilth one brosd horizontal black band
Anchorage

Cautionary yetlow

C0AS

Mooring

Keepout white and orange

Controi

Information

Swimming white

Diving white with red and white llag
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2. Buoy Shape

The shape of an uniighted buoy Indicates the position of the budy with respact to the channei and
thus the side on which the buoy should be passed.

(a) A poinled (conical) shape indicates that the buoy is marking the starboard (right) side of the
channel or the location of a danger which must be kept on the vessel's starboard {right) side when
proceeding upstream.

(b) A hat top or cylindrical (can) shape indicates thal the buoy 18 marking the port (leh) side of the
channel or the iocaton of a danger which must be kept on the vessel's port (left) side when
proceeding upsiream.

(c) A spherical shape indicates that the buoy is marking the centre of the channel or sate water and
that it may be safely passed on either side aithough generaily it shouid be kept on the vessel’s port
(laft) side when proceeding in either direction.

3. Topmarks

The use of topmarks as an additional means of daytime buoy idenufication is new in Canada and.
at prasent, is restricted 10 cardinail buoys. it 1s unlikely that topmarks will ever be used in Canada (o the
extent that they are used in other parts of the world because of the snvirgnmental conditions with which
Canadian aids lo navigalion must cope. However, the Canadian buoyage system includes topmarks lor
each buoy as lollows: : ’

Buoy Type Topmark Description
Port and Port Bifurcation single green cylinder
Starboard and Starboarg Bifurcation single red cone, point upward
Fairway single red sphere
North Cardinal ) 2 black cones, points upward
East Cardinal 2 black cones, base !o base
South Cardinal 2 black cones, pointed downward
West Cardinal 2 black cones, point to paint

NOTE: A way of remembering the arrangement of the conical topmarks on Cardinal Buoys is to relate
the. direction of the points of the cones to the location ol the black portion(s) of the buoy (8.9.
on an East Cardinal, the upper-cone pointing up and the lower cone pointing down relate 1o the
black colour of the upper and lower portions ol the buoy).
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NIGHTTIME IDENTIFICATION

At nignt. the colour and flash charactaeristic of a buoy light indicate the buoy type and hencs ils
function and interpretation by the mariner. g

1. Buoy Light Flash Characteristics

The following are the namaes, abbraviations and descriptions of the flash characteristics of the lights
used in the Canadian buoyage system.

Name Abbreviation Description Buoy
Flashing Ft A light in which a flash is reqularly Port
repeated at a rale of 15 flashes per Starboard
minute (a flash every 4 seconds) Anchorage
Cautionary
Mooring
Keepout
Control
Information
Swimming
Otving -
Quick Q A light In which a flash is reguiarly Port
Flashing repeated at & rate of 80 flashes per Starboard
minute (a flash every second) North
Cardinal
Very Quick VQ A light in which a fash is requiarty North
Flashing repeated at e rate of 120 flashes per Cardinal
. minute (a flash every ‘s second)
Morse "A" Mo(A) A light in which a short flash is Fairway

followed by a long flash 1o form
the letter A" in the Morse Code i
10 times per minute (every & seconcs)

Long Flash LFI ) A fight in which e flash ol 2 seconds Fairway
duration is repeated el a rate of
8 flashes per minute (e fash svery
10 seconds)
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Name Abbreviation Description - Buoy
Composite Fl(2 + 1)6S A.light in which a group ol 2 flashes Port
Group is followed by a single flash, the Bifurcation
Flashing whole sequence being reguiarly Starboard

repeated 10 lUmes per minute (every Bifurcation
6 seconds)

or A light in which a group of 2 flashes

Fli(2+1)108 is lollowed by a single flash: lhe

whole sequence being requiariy
repeated 6 limes per minute (every

10 seconds)
Group Quick Q{3)10S A quick flashing light in which a East
Flashing(3) group of 3 flashes is regularly Cardinal
repeated 6 limes per minule (every
10 seconds)
Group Very VQ(3)8S A very quick ffashing light in which East
Quick a group of 3 flashes is regularly Cardinal
Flashing (3) repeated 12 limes per minute (every
' 5 seconds)
Group Quick (Q{(8) + LF)158 A Hight in which a group of 8 quick South
Fiashing flashes is followed by a singie long Cardinal
(6) pius flash; the whole sequence being
Long Flash reguiarly repeated 4 times per minule
(every 15 seconds)
Group Very (VQ(68) +LF1)108 A light in which a group of 8 very " South
Quick ' Quick flashes is foliowed by a Cardinal
Fiashing single long llash; the whoie
(8) plus sequence being requiarly repeated
Long Flash 6 limes per minute (every 10 seconds)
Group Quick Q(9)158 A quick flashing light in which s West
Fiashing (9) group of 9 Nashes is regularly Cardinal
repeated 4 times per minute (every
15 seconds)
Group Very VQ(9)108 A very quick fashing light in West
Quick which a group of 9 flashes is Cardinal
Flashing(9) reguiarly repeated 8 times per
' minute (every 10 seconds)
Group Fi(5)208 A light in which a group of 5 flashes ODAS
Flashing (5) is reqularty repeated J times per

minute (every 20 seconds). the
tiash rate being 30 per minute.
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NOTE: As a way of remembering the light flash characteristics of the East. South and West Cardinal
buoys. the number of flagshes in each group lor these lights is the same as tha figure on a clock
face in the corresponding compass direction (8.g. the 3 flashes in each group for the East
Cardinal correspond 10 3 o'clock). The long llash in the South Cardinal characteristic ensures
that there is no conlusion between the 6 llashes per group for this buoy and the 9 flashes per

. group of the West Cardinal.

2. Buoy Light Colour

The following are the colours of the buoy lights used in the Canadian buoyage system:

Buoy Type Light Colour
Port and port bifurcation green
Starboard and starboard bifurcation red
Fairway and ail cardinails white
All special buoys yeliow

3. Reflective Material

In certain waterways, reflective material is applied to uniighted buoys to aid in their identification at
night with a flashfight or other light source. in general, the colour of the rellective materiai is the same
as that of the light which would be appropriate for that buoy. Retlective white material may aiso be used
for buoy numbers on both lighted and uniighted buoys. ‘

OTHER CHARACTERISTICS

Buoy Numbering

Only starboard and port hand buoys ars numbered: starboard hand buoys with even numbers and
port hand buoys with 0dd numbers. Buoy numbers increase in the upsiream diraction and are kept in
approximate sequence on both sides of the channel by omitling numbers where required. Buoy numbers
ars usuaily preceded by one or two Istters (o facifitate channel idéntitication. All other types of buoys may
be identilied by letters only. All types ol buoys may be identified by a name in addition lo a number or
letter identification. Al buoy numbers and lelters are white or reflective silver. '

Sound

Any of the buoy types in the Canadian buoyage system may be fitted with a beil or a whistle that
is sctivated by the motion of the buoy in the water. The use of such buoys is generally restricted 1o
coastal waters where there is sufficient buoy motion 1o activate the seund device and where there is a
requirement {or an audio signal 10 enabie location ol the buoy under low visibility conditions.

Radar Reflectors

Many buoys wrs fitted with radar reflectors to improve their visibility on the radar screen.
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Radar Beacona (RACONs)

When precise Identification of a buoy Is consideraed essential, the buoy may be litted with a radar
beacon (RACON).

Marking of New Dangers

New dangers such as & shipwreck or the discovery of an uncharted shoai or rock can occur
suddenly and unexpectedly in walers which mariners have come to regard as sale. Because of the
surprise aspact of new dangers, ihe IALA buoyage system and thus the Canadian buoyage system make
special provisions for the marking of them. These provisions, which are for use in especially grave
situations, are: .

(a) One or mere of the buoys marking the new danger may be duplicated, the duplicate being identical
10 its partner in all respects.

(b)  Any lighted buoy used to mark &8 new danger shaill have an appropriate cardinal or lateral Q or VQ
light flash characteristic.

{¢) A new danger may be marked by a8 RACON coded Morse 'D"".

{(d)  Special measures laken 10 mark a new danger may be discontinued when information concerning
the new danger has been sufficiently promuigated.
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9. Position by Dead Reckoning

Learning Objective

After this section, you should be able to
find your current position by dead
reckoning.

Testing Conditions

Given a boat in typical marine conditions
on at least 3 occasions. Given all the
necessary charts and instruments.

Passing Criteria

- Find the boat’s position on each occasion
using dead reckoning.

Key points Finding a position using dead reckoning.
Accuracy.

Training aids Transparency 10, Dead Reckoning.
A boat.
All necessary charts and instruments.
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Dead
Reckoning

Learning Objective 9

To determine your position by‘ dead reckoning, you
need the following information:

» your last known position

» the time the position was taken

» your speed since the position was taken

+ the compass bearing of your course since the
position was taken.

The dead reckoning method is not as accurate as
other methods' because it doesn’t take into account
how winds, tides or currents can affect the boat’s
position. '

However, the method is useful when navigation
aids can’t be seen or identified, such as in fog,
heavy rain, or at night.

Here are the steps to follow to determine your
position by dead reckoning:

1. Mark your last known position on the chart.

2. Next to your last known position, write down
the time the position was taken.

3. Determine your compass bearing since the
position was taken and convert it to a true
bearing.

4. With a parallel ruler, establish the true
bearing line on the compass rose on your
chart. Carry the line over to your last
known position.

5. Draw a line along the ruler to lay off your
position line.
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Learning Objective 9

. Determine your speed in knots since the

position was taken.

. Multiply the speed by the time elapsed since

the position was taken to get the distance
travelled. Remember: one knot is one nautical
mile per hour. Example:

6 knots x 2 hours = 12 nautical miles.

. Mark off the distance in minutes with the

dividers.

. Place one point of the dividers on the

previously known position and the other
point on the position line you drew.

The divider point on the position line represents
your current position on the chart.
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Example

Learning Objective 9

From position A at 8 a.m. on a foggy moming, a
boat travels on a true course of 70° at 6 knots. By
10 a.m., the pilot is lost. He decides to find his
position by dead reckoning (D.R. in the illustration .
below).

Using the dead reckoning method, the pilot
calculates he’s at point B.

0.R.
POSITION

1000

-~ 8!

51¢

o 59'

H 58'

-

10' S' 1a¢ 56'
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Suddenly the fog clears. The pilot takes advantage
of this break to quickly double-check his position
using cross bearings. Cross bearings are covered
in Learning Objective 11.

Using the new method, the pilot calculates he’s at
point C. Now he has two positions to choose
from: B and C.

The more accurate position is C. Position B is less
accurate because it didn’t take into account the
wind, tide or current that pushed the boat landward
to point C.
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Key points

Training aids

Learning Objective 10

10. Position by Doubling Angle on
the Bow

Learning Objective

After this section, you should be able to
find your current position by doubling the
angle on the bow.

Testing Conditions

‘| Givenr a boat in typical marine conditions

on at least 3 occasions. Given all the

necessary charts and instruments.

Passing Criteria

Find the boat's position on each occasion
by doubling the angle on the bow.

Find a position by doubling the angle on the bow.

Transparency 11, Doubling the Angle On the Bow.
A boat.
All necessary charts and instruments.
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Doubling the
Angle On the
Bow

Example

Learming Objective 10

Use this method when you’re running parallel to
the coast. The method works only if you maintain
a steady course and speed.

Like the dead reckoning method, this method does

not take into account the effects of winds, tides or
currents on the boat’s position. Other methods

- may be more accurate.

At 9 a.m., you’re at position A and travelling east
along the course line drawn on the chart below:

zz.

\
2 Pgmo;s'.

y or
or i .
. POINTS!
4 POINTS L@{ OINTS:  coumse uine

N
0900

</ 4/
0918 0926

Doubling the Angle on the Bow

You spot the prominent point D on the coast. You
decide to find your position by doubling the angle
on the bow.

Here are the steps to follow:

1. Take the angle of point D relative to the bow
and note the time. Example: At 9:00 a.m.,
you determine that point D is 22'4° on the port
bow. ‘
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Learning Objective 10

. When the angle of D on the bow doubles,

note the time in hours. Example: The angle
on the bow reached 45° at 9:15. It took %4 hour

to double the angle.

. Use the angle in Step 2 to draw a position

line from point D.

. Multiply your speed with the time it took to

double the angle. Example: 10 knots x %
hour = 2% nautical miles.

The rules of geometry say that, when the angle
is doubled along a straight line, the distance to
your former position A equals the distance to D.

So you conclude you are 2% miles from D.

. Mark off 22 minutes with the dividers, a

distance representing 2'2 nautical miles.

. Place one point of the dividers on D and the

other point on the position line.

The divider point rests on position B. This
represents your current position on the chart.

In the illustration above, the angle on the bow
doubles again 11 minutes later. Hence, the
distance between B and C at that time equals the
distance between C and D.
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11. Position Using Cross Bearings

Learning Objective

After this section, you should be able to
find your current position using cross
bearings..

Testing Conditions

Given a boat in typical marine conditions
on at least 3 occasions. Given all the |
necessary charts and instruments. '

Passing Criteria

Find the boat’s position on each occasion
-using cross bearings..

Key points Finding a position using cross bearings.

Training aids Transparency 12, Cross Bearings.
A boat,
All necessary charts and instruments.
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Cross
Bearings

Learning Objective 11

You can plot your position on a chart by taking
two bearings and drawing intersecting position
lines on a chart.

Here are the stéps to follow:

1. Take a compass bearing to a landmark or
navigation aid and convert the compass
bearing to a true bearing.

2. With a parallel ruler, establish the bearing
line on the compass rose on your chart.
Carry the bearing line over to the landmark
or navigation aid symbol on your chart.

3. Draw a line along the ruler to lay off your
position line.

4. Repeat Steps 1 to 3 with a different
landmark or navigation aid. Make sure the
new landmark or navigation aid is not too close
to the first one. For best results, the position
lines on the chart should intersect at a 90°

angle.
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5. Mark your position at the point where the
two position lines intersect.

In the illustration below, the pilot took cross
bearings of Cape First and Cape Second to get
position C. This example is discussed in more
detail in Learning Objective 9.

_ D.R.
POSITION U

1000
g 44

1R

St g1e
s9' L ' 159’

sa'y ST

e ) et wampm——

e e —— s —— . -

20' 18 10 s 128° s&'
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12. Position Using a Bearing &
Sounding

Learning O‘bjective

After this section, you should be able to
find your current position with a bearing
and a sounding.

Testing Conditions

- Given a boat in typical marine conditions
on at least 3 occasions. Given all the:
necessary charts and instruments. '

Passing Criteria

Find the boat’s pasition on each occasion
' using a bearing and a sounding.

Key points Finding a position by taking a bearing and a
sounding.

Training aids Transparency 13, A Bearing & Sounding.
A boat.
All necessary charts and instruments.
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One Bearing &
Sounding

Learning Objective 12

You can plot your position on a chart by taking a
single bearing and a sounding.

Here are the steps to follow:

1. Take a compass bearing to a landmark or
navigation aid and convert the compass
bearing to a true bearing.

2. With a parallel ruler, establish the bearing
line on the compass rose on your chart.
Carry the bearing line over to the landmark
or navigation aid symbol on your chart.

3. Draw a line along the ruler to lay off your
position line.

4. Take a depth sounding. Factor in the tide
height. '

S. Mark your position at the point along your
position line that coincides with your depth
sounding.
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Example On the chart below, the pilot established a 30°
position line to Cape Charlie. His sounding gives
him a water depth of 40 fathoms. Therefore, the
pilot marked his position at the point along the
position line where the depth of the water was 40
fathoms.

CAPE
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Key points

Training aids

Learning Objective 13

13. Position Using a Line of
Soundings

Learning Objective

After this section, you should be able to
find your current position with a line of
soundings.

Testing Conditions

- Given a boat in typical marine conditions
on at least 3 occasions. Given all the
necessary charts and instruments.

Passing Criteria

Find the boat's position on each occasion

' using a line of soundings.

Finding a position by using a line of soundings.

Transparency 14, A Line of Soundings.
A boat. ,
All necessary charts and instruments.

Fisheries & Oceans

Aug 25, 1993 Page 112



Reference Manual Learning Objective 13
Module 10-5 '

Line of You can plot your position on a chart by taking a
Soundings line of soundings.

The method is useful when navigation aids can’t be
seen or easily identified, such as in fog, heavy rain,
or at night.

This method works only if you maintain a steady
course and speed.

Here are the steps to follow:

1. Take your course be'aring, convert it to a
true bearing, and make sure you stay on
course. |

2. Over a period of time, take a series of depth
soundings, factor in the tide height and note
the time of each sounding. Let’s say you
took 4 soundings over a period of 1 hour.

3. After the last sounding, determine the
distance you travelled while taking the
soundings. If your speed was 4 knots, you
travelled 4 nautical miles in that hour.

4. Mark off 4 minutes of latitude with the
dividers, a distance representing the distance
you travelled during the hour.

5. Use the dividers to transfer the distance to a
strip of paper.
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6.

13'n

Leaming Objective 13

Mark the strip of paper with the times and
results of the soundings as shown below.

With a parallel ruler, establish the true
course bearing found in Step 1 on the
compass rose on your chart.

Place the strip of paper against the parallel
ruler.

Slowly slide the parallel ruler over the
chart.
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10. Stop when the soundings on the strip of
paper match the soundings on the chart.

11. Mark your position at the point along the
strip of paper where you took the last

sounding.
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buoy

cable

cardinal buoy
chart datum
compass rose
coordinates of

a position

datum
daybeacon
degrees of
latitude

deviation

Useful Terms

Useful Terms

a floating device that tells you where hazards lie as
well as where the safest or deepest water is
located.

a measure of distance equal to one tenth of a
nautical mile, or 608 feet.

a navigation aid pointing to the safest or deepest
water with one of the 4 cardinal points of the
compass: North, South, East or West.

another word for datum.

a circular design printed on the chart that helps you
calculate your position.

the location of a position expressed in degrees of
latitude and longitude.

the height below which the water in a particular
area of the ocean seldom falls. The datum is the
depth listed on navigational charts.

a fixed, lightless structure located on a prominent
site that helps pilots navigate safely or fix their
position during the daytime.

imaginary lines running parallel to the equator.
The degrees go from 0 to 90 -- 0 at the equator, 90
at the north and south poles.

compass error caused by on-board interference
from sources such as the metal in the engine, the
anchor, the equipment, and the hull.
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deviation card

differences

dividers

duration

equator

fathom

lateral buoy

lightstation

meridians of
‘longitude
minutes

nautical mile

navigation aids

Useful Terms

a list of how much each compass heading deviates
from the accurate magnetic heading.

the specific numbers you must add to tide times
and heights at a reference port to get the tide times
and heights at a secondary port.

metal chart instrument with sharp points for
measuring off distances.

the length of time between high and low tide.

the imaginary line around the earth halfway
between the north and the south poles.

a depth measure equailing 6 feet.

a navigation aid indicating the side where passage
is safe. '

a fixed structure equipped with a light and located
on a prominent site that helps pilots navigate safely
or fix their position day and night.

the imaginary vertical lines that run around the
world from the north pole to the south pole.

the units dividing each degree of latitude and
longitude. Each degree has 60 minutes.

a measure of distance equal to 6076 feet, or 1852
metres. Represents one minute of a degree of
latitude on a chart.

devices external to the boat that help you
determine your position and course, warn you of
dangers or obstructions, and advise you which
route is best.
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parallels of
latitude

parallel ruler

range

reference ports

secondary
ports

sounding

special buoy

statute mile

tide height

variation

Useful Terms

imaginary horizontal lines runnihg parallel to the
equator.

a chart instrument consisting of two rulers
connected by moving straps.

the height difference between the high and low
tides. '

selected coast ports for which the Canadian Tide
and Current Tables list the times and heights of
high and low tide on each day of the year.

ports for which the Canadian Tide and Current
Tables does not list daily tide predictions. To get a
prediction for a secondary port, you have to add
differences to the predictions of the nearest
reference port.

a measure of the water’s depth.

a buoy that gives information not intended for
navigation.

a land measure of distance equal to 5128 feet.

the height of the water. Added to the datum to get
the depth of the water.

the difference between the magnetic bearing and
the true bearing caused by the fact that the
magnetic north pole is not located at the true north
pole.
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Further Reading

Further Reading

To find out more about this subject, see the

following government sources:

Catalogues of Nautical Charts. Catalogue 2 lists
the available charts for the Pacific coast and where
you can order them.

Lists of Lights, Buoys and Fog Signals. Published
annually. Contains information on the ’
characteristics and position of shore lights, lighted .
buoys and fog signals.

Annual Notice to Mariners. Information on
navigation aids, marine regulations, nautical charts,
and more.

Weekly Notices to Mariners. Up-to-date
information on navigation aids, new hazards,
amendments to nautical charts, and more.

Canadian Tide and Current Tables. Published
annually. Contains tide and current information.
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Exercises
Complete this exercise by yourself. Work from
memory as much as possible. Do not consult your
notes or the references unless necessary.
You have 1 hour to complete the exercise.
1. Find the true bearings:
Compass Deviation Variation True bearing
bearing
38° 12°W 22°E
- 81° 10°E 16°E
180° 6°E 21°E
99° 6°W 6°E
270° 8°W 20°E
305° 12°E 16°E
298° 10°W 19°E
201° 4°E 7°E
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2. Find the compass bearings:
True bearing Variation Deviation Compass
, bearing
300° 20°E 5°E
164° 16°E R°W
78° 15°E 5°W
241° 19°E 6°W-
87° 15°E 11°E
283° 11°E 7°W
355° 10°E 5°E
Fisheries & Oceans Aug 25, 1993 Page 121
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The Aim of
this Module

Learning
objectives

Evaluation

Introduction

Introduction

This module is designed to teach you the nautical
rules of the road.

You should learn from the training activities, not
from the manual. As the name implies, the
Reference Manual is for reference purposes only:
use it only when you need to refresh your memory.

The course is divided into sections with different
learning objectives.

A learning objective is a task you should be able
to perform at the end of each section. The learning
objective is contained in a grey box at the start of
each section.

Testing conditions and passing criteria follow the
learning objective. They tell you how you will be
evaluated. There will be no surprises or trick
questions during the evaluation.
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How to Use
this Manual

introduction

To get around in the manual, consult the table of
contents.

To know where you are in the manual, check the
top and bottom of each page. Start from the upper
left corner of the page and move in a clockwise
direction. This will tell you:

* what module this is
» what section you're in
« what page you’re on.

Fisheries & Oceans
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Introduction
to Nautical
Rules of the
Road

Introduction

When you drive a car, you follow certain rules of
the road. These rules allow many different people
to share the roadway safely. For example, a red
light means stop. If this was not a rule, and some
drivers thought a red light meant go, while others
thought a green light meant go, there would be a
lot more accidents.

Similarly, boaters must follow nautical rules of the
road so they can share the waterways safely.
These rules are laid out in the International
Maritime Organization’s International Collision
Regulations. The Collision Regulations describe:

* the rights of way
* lights that boats should carry
« sound signals that boats should give.

This module explains these nautical rules of the
road, including how to identify a collision course
and how to change course to avoid collision or to
give the other vessel the right of way.

Fisheries & Oceans
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1. ldentifying a Collision Course

Learning Objective

After this section, you should be able to
identify a collision course.

Testing Conditions

Given at least 10 different actual or
simulated vessel encounters.

Passing Criteria

Correctly identify the encounters that fall
within the definition of a collision course.

Key points Transparency 1, View from the Bridge.
Definition of a collision course.
Types of encounters: head on, crossing, overtaking,
crowded waters, ocean-going ships.
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Collision
Course
Deﬁned

Types of
Encounters

Head on
Crossing
Overtaking
Crowded

waters

Ocean-going

ships

Learning Objective 1

You are considered on a collision course whenever
you approach another boat on a steady bearing.

Here are the most common encounters where a
collision can occur:

* head on
* crossing
« overtaking

« crowded waters
* ocean-going ships.

2 vessels head straight for each other.
The paths of 2 vessels cross.
One boat approaches another from behind.

Boats are too tightly packed together for anyone to
make a proper turn. This situation can occur
during a busy salmon run.

The pilot of an ocean-going ship often sets a
course and holds it through waters .congested by
small craft. Because of the tremendous headway
of these big ships, the pilot cannot easily maneuver
around small craft.

Fisheries & Oceans
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Keep in mind the pilot of a large container ship
can’t see what’s directly in front of the ship:
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View from the Bridge
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2. ldentifying the Right-of-Way

Learning Objective

After this section, you should be able to
identify the right-of-way in different
situations.

Testing Conditions

Given at least 10 different actual or
simulated vessel encounters.

Passing Criteria

Correctly state the right-of-way in each
situation. '

Key points Who has the right-of-way in each type of
encounter?

Training aid Transparency 2, Rights-of-Way.
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Right-of-way A right-of-way is the right to proceed without
making course adjustments.

Under the nautical rules of the road, who has the
right-of-way in each situation outlined in the first
learning objective?

‘Head on If 2 boats are heading straight for each other:
neither craft has the right-of-way.

If a sailboat is involved: the sailboat has the
right-of-way.

Crossing The right-of-way is determined by the direction
from which the other boat approaches you.

If the other boat is coming at you from the port
side: you have the right-of-way.

If the other boat is coming at you from the
starboard side: the other boat has the right-of-
way.

Fisheries & Oceans Aug 19, 1993 Page .8



Reference Manual Learning Objective 2
Module 10-6

Here 1s a diagram of the correct rights-of-way in a
crossing situation:
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Rights-of-Way

Overtaking If you are being overtaken by another boat:
you have the right-of-way.

If you are overtaking another boat: the other
boat has the right-of-way.

Crowded If there is not enough room for proper turns:
waters nobody has the right-of-way. Ignore the rules of
the road for now and dQ whatever’s necessary to

avoid collisions.

Ocean-going If you meet a large ocean-going ship: the ship
ships has the right-of-way.
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3. Changing Course

Learning Objective

After this section, you should be able to
make the correct course adjustment when
you meet another vessel.

Testing Conditions

Piloting a vessel in at least 10 simulated
or actual encounters.

Passing Criteria

Respond correctly to each encounter.

Key points The course adjustments required in each type of
encounter.

Training aid A boat trainees. can pilot.
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Course
Adjustments

Head on

Crossing

Overtaking

Crowded
waters

Ocean-going
ships

Learning Objective 3

Here are the correct course adjustments in each
type of encounter:

In a head on situation, each boat must tumn to
starboard and pass safely port-to-port.

If you have the right-of-way, proceed on course.

If you don’t have the right-of-way, take evasive
action.

If you have the right-of-way, proceed on course.

[f you don’t have the right-of-way, take evasive
action. R

Note: One boat has the right-of-way during the
entire encounter. For example, if the slower boat
moves into your port zone as you overtake it, you
don’t get the right-of-way, as you would in a
crossing situation.

Abandon the rules of the road temporarily and take
evasive action whenever necessary.

If you are on a collision course with a big ship,
make a large, early course change. That way, the
pilot of the ship sees you at all times and knows
exactly which way you’re heading.

In strong currents, give ocean-going ships extra
room. Lateral currents can cause a ship to bear
down on you even if it initially appeared to be
headed safely past.

If you are being overtaken by a big ship at night,
use a flare-up light to warn the ship’s pilot of

Fisheries & Oceans
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your position. Never shine the light at the ship’s
bridge or you may temporarily blind the pilot.

A flare-up light is a hand-held spotlight.
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4. Running Lights and Day Signals

Learning Objective

After this section, you should be able to
interpret running lights and visual day
signals.

Testing Conditions

Given examples of common visual
signals.

Passing Criteria

Correctly state what each signal means.

Key points Running lights and day signals of power-driven
vessels, fishing boats and tugs.

Training aids Transparency 4, Power Driven Vessels.
Transparency 5, Fishing Vessel Lights.
Transparency 6, Tugs.
Examples of common visual signals.
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Running The law requires that each boat show certain
Lights and colored lights. The lights must be visible in
Day Signals specified arcs over specified distances. The law
. also tells you where to position the lights on the
boat.

This section illustrates the running lights and day
signals of: ’

* power-driven vessels
« fishing vessels
* tugs.
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Power Driven Vessels

‘3018 HIV)

Lights as seen [rom abave.
Pawer Qriven Vessel,

®
@ N@M e,

Part- Side End an View Starbeard Side

Port Side €14 an View Slarvenrd Side
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Fishing Vessel Lights

Optianat Light
when
Carried

) Vessels Engaged
in Trawling

Sidelights Only Shown
when making way
threugh th_e water

Gear Over
S00 Feet
¥

Q Fishing Vesseis other

than Trawlers

-
L

Gear Qver 500 Fest

Basket Day Signals far
. Fishing Vessels
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Tugs

~—-l7 O3y Signat for Tug when Lengtn
of Tow Over 600 Feet.

Length of Tow
Under 600 Feel.
s el ® °®
.

PORT SiDE END ON. STARBQARD SIDE

Length of Tow
_ Over 500 Feet

*NOTE: The number of vessels towed 1s not specified. The small witrte light
has no distance specified and 1t can be seen [rom abaft the beam to
right astern, as against a sterm ligitt, which 18 2 pounts abaft the

- deam,
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5. Sound Signals

Learning Objective

After this section, you should be able to
interpret common sound signals in good
visibility and in fog.

Testing Conditions

Given actual or simulated sound signals
in typical marine conditions.

Passing Criteria

Correctly state what each signal means.

Key points Basic sound signals in good visibility.
Basic sound signals in fog.
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Learning Objective 5

In Good Here are the basic sound signals in good visibility:

Visibility

1 short blast.

Sound Meaning

| am aitering course to starboard.

2 short blasts.

| am altering course to port.

3 short blasts. |

My engines are running astern: |
am going forward.

4 short blasts.

Danger.

5 or more short blasts.

What are you doing?

1 short blast, 1 long blast, and 2
short blasts.

Stop your vessel.

In Fog Here are the basic sound signals in fog:

Sound

1 long blast every 2 minutes.

Meaning

Indicates a power-driven vessel is
underway.

1 long and 2 short blasts every 2
minutes.

Indicates one of the following:

a tug

a fishing boat

a vessel not under command

a vessel constricted by its draft
a vessel restricted by its ability
to maneuver.

2 long blasts.

Indicates a vessel is underway

‘| but not making way.

Fisheries & Oceans
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Useful Terms

collision approaching another boat on a steady bearing.
course

flare-up light a hand-held spotlight.

right-of-way  the right given to proceed without making course
adjustments.

Fisheries & Oceans Aug 19, 1993 Page 20



Reference Manual Exercises
Module 10-6

Exercises

Complete this exercise by yourself. Work from
memory as much as possible. Do not consult your
notes or the references unless necessary.

You have 45 minutes to complete the exercise.

1. What are two reasons to be especially cautious
when boating near large ocean going vessels?

2. Which craft has the right-of-way in each of the
following situations?

a) Two boats are heading straight for each
other.

b) A sailboat and a motorboat are heading
straight for each other.

c) A boat is coming straight at you from the
port side.
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d) A boat is coming straight at you from the
starboard side.

e) You are being overtaken by another boat.

f) Waters are crowded and there is not enough
room for proper turns.

g) You meet a large ocean-going ship.

h) A boat moves into your port zone as you
overtake it.

3. What precaution should you take if you are
being overtaken by a large ship at night?

4. Describe the position of the running lights and
day signals for the following vessels:

a) power driven vessels

b) trawling fishing vessels

Fisheries & Oceans Aug 19, 1993 Page 22



Reference Manual
Module 10-6

Exercises

c) tug with length of tow over 600 feet

Basic sound signals (good visibility) are in the
left column. The meaning of the sound signals
are in the right column. Put the letter of the
correct meaning in front of the appropriate
sound signal.

Basic Sound Signals

4 short blasts

Meanings

a) I am altering course to
starboard.

1 short blast

b) What are you doing?

3 short blasts

c) I am altering course to port.

1 short blast, 1 long blast and | d) Danger.

2 short blasts

2 short blasts

e) My engines are running
astern; [ am going forward.

5 or more short blasts

f) Stop your vessel.

6.

What is indicated by 1 long blast, and 2 short
blasts every 2 minutes in foggy conditions?

Fisheries & Oceans
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Introduction

The Aim of This module is designed to trair you to respond to
this Module ¢mergencies at sea.

You should learn from the training activities, not

~ from the manual. As the name implies, the
Reference Manual is for reference purposes only:
use it only when you need to refresh your memory.

Learning The course is divided into sections with different
objectives learning objectives.

A learning objective is a task you should be able
to perform at the end of each section. The learning
objective is contained in a grey box at the start of
each section. |

Evaluation Testing conditions and passing criteria follow the
learning objective. They tell you how you will be
evaluated. There will be no surprises or trick
questions during the evaluation.
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How to Use
this Manual

Introduction

To get around in the manual, consult the table of
contents.

To know where you are in the manual, check the
top and bottom of each page. Start from the upper
left corner of the page and move in a clockwise
direction. This will tell you:

» what module this is
» what section you’re in
» what page you're on.

Fisheries & Oceans
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1. Logging Information Before
| Leaving

Learning Objective |

After this section, you should be able to
identify the information you must log
before. leaving shore.

Testing Conditions

Givenr 5 examples of incomplete pre-trip
logs..

Passing Criteria

Correctly identify all missing information
in the logs. | .

Key points What is a sailing plan?
‘ What to include in the sailing plan.

Training aids 5 examples of incomplete sailing plans.
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Sailing Plan Before leaving port, prepare a sailing plan and
leave a copy with a responsible person on shore.

If anything should happen to you, then the person
can send help. The search and rescue team in turn
can use the sailing plan to find you. '

Include this information in your sailing plan:

* your departure date & time

* how long your boat can stay under power, in
hours & days

* your proposed route

¢ your estimated time of return

¢ the number of persons on board

+ the times you’ll call in

« the probable port of refuge in case of
emergency.

Contact the person on shore at least once during
the day, and immediately after any unscheduled
change in your plans.
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2. Weather and Water Information
Sources

Learnihg Objective

After this section, you should be able to
identify useful sources of information on
weather and water conditions.

Testing Conditions

Given 1 oral or written short-answer
-question asking you to list the sources.

Passing Criteria

Correctly list all sources.

Key points Marine forecasts on the radio.
Weather warning flags and lights.

Training aids Transparency 1, Weather Warning Flags.
Transparencies 2 and 3, Weather Warnings.
An oral or written short-answer question requiring
“trainees to list the sources of information.
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Marine Here are the most useful sources of marine weather

Forecasts 1nformation:

e VHF channels 21B and WXI, WX2, WX3

 Environment Canada’s "Weatheradio" VHF
broadcasts from Vancouver

* regular AM and FM radio weather forecasts

* the Marine Weather Services Bulletin, obtained
by calling the nearest Environment Canada
weather office.

The following pages give a detailed list of where
to get marine weather information in different
areas.
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Strait of Georgia and Howe Sound

Learning Objective 2

East Point
Active Pass
Tsawwassen
Sand Heads

Jericho
Barrard Bridge

Vancouver [nt'l Airport

Marine Weather Reporting Stations

Point Atkinson
_Hood Point
Pam Rocks
Squamish
Merry Island
Ballenas Island
Halibut Bank

First Narrows

Cassidy Airport (Nanaimo)
Sisters [sland

Entrance [sland

Thrasher Rock

Vancouver
Comox

Local Weatheg Office

SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio Vancouver 2182/2054/16/22A/26
Bowen Island - 16/22A/26 WX3: 162.475 MHz
Mt. Parke 16/22A/26 21B: 161.65 MH:z
Cape Lazo 16/22A/26 WX1:162.55 MHz
Watts Point 16/26
KAP100 84

24 hour telephone access to Continuous Marine Broadcasts

Vancouver 270-7411, Comox 339-0748

664-95032

339-5044 (Taped Message)

Vancouver, Victoria and Comox Coast Guard Radio stations collect marine weather
observations, as part of the MAREP program, from vessels in the Strait of Georgia. The
reports can be passed on VHF channels 26 and 84 and are broadcast over Coast Guard
Marine Radio, if significantly different from other available observations.

Juan de Fuca Strait

Marine Weather
Reporting Stations

Victoria Int'l Airport

Discovery Island

Local Weather Office Victoria

Mt. Helmcken 16/22A
24 hour telephone access to Continuous Marine Broadcasts

Trial Island Race Rocks
Sheringham Point Port Angeles
Whidbey Island
" SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio Victoria 2182/2054 2034 kHz at 0220

0520,0820,1120,
1420,1720,2020,
2320 PST
WX3:162.475 MHz

Vancouver 270-7411, Comox 339-0748

363-6629 (taped marine forecast 656-7515 or 656-2714)

MAREP weather reports can be passed to Victoria Coast Guard Radio on VHF channels

26 or 84.
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Johnstone Strait

Marine Weather Alert Bay Chatham Point
Reporting Stations Helmcken Island Cape Mudge
Campbell River
SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio © Alert Bay 2182/2054 WX1: 162.65 MHz
4125
2458(2340) .
Discovery Mtn 16/22A/84 218B:161.55 MHz
24 hour telephone access to Continous Marine Boradcasts
- Comox 339-0748
Local Radio Campbeli River CFWB AM 1490 kHz
Port Hardy CENI AM 1240 kHz
Local Weather Port Hardy 949-6559 (0715-1715 local ime)
Victoria . 363-6629

MAREP weather reports can be passed to Alert Bay Coast Guard Radio on VHF
channels 26 or 84.

Queen Charlotte Strait

MAREP Station Cape Scott VHF channel 69/10/78A
Marine Weather Pine Island Herbert Island
Reporting Stations Scarlett Point Port Hardy
Pultney point Haddington [sland
Alert Bay Chatham Point
SS/VHF Continuous
; ‘Channels Marine Broadcast
Coast Guard Radio Alert Bay 2182/2054 WX1:162.65 MHz
4125
. 2458(2340)
Holberg 16/26 21B: 161.65 MHz
Calvert 16/22A/84 WX2:162.40 MHz
24 hour telephone access to Continuous Marine Broadcast
Comox 339-0748 ‘
Local Radio Port Hardy CENI AM 1240kHz
Locai Weather Offices Port Hardy 949-6559 (0715-1715 local time)
. Victoria 363-6629

MAREP weather reports can also be passed to Alert Bay Coast Guard Radio on VHF
channels 26 or 84. '
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West Coast Vancouver Island North

Learning Objective 2

-
MAREP Stations Cape Scott VHF Channel 69/10/78A
Kyuquot VHF Channel 65/10/78A
Marine Weather Sartine [sland Amphitrite Point
Reporting Statiorns Solander [sland Quatsino
East Delwood Seamount buoy
SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio Tofino 2182/2054 2054 kHz at 0150
4125 0450 0750
2458(2840) 1050 1350
1650 1950
. 2250 PST
Holberg 16/26 21B:161.65 MHz
Eliza Dome 16/22A/26/84 WX1:162.55 MHz
Nootka 16/22A/84 WX2:162.40 MHz
Local Weather Offices Port Hardy 949-6559 (0715-1715 local ime)
Victoria 363-6629

MAREP weather reports can also be passed to Tofino Coast Guard Radlo on VHF

channels 26 or 84.

West Coast Vancouver Island South

[7MAREP Station Kyuquot VHF Channel 69/10/78A
Marine Weather Nootka Estevan Point
Reporting Stations Lennard Island Tofino Airport
Amphitrite Point Cape Beale
Pachena Point Carmanah Point
La Pérouse buoy
SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio Tofino T 2182/2054 2054 kHz at 0150
4125 0450 0750
2458(2840) 1050 1350
) 1650 1950
250PST
Eliza Dome 16/22A/26/84 WX1:162.55 MHz
Nootka 16/22A/84 WX2:162.40 MHz
Mt. Ozzard 16/22A/26/84 21B:161.65 MHz
Alberni 16/22A/26 WX2:162.40 MHz
Local Weather Offices Port Hardy 949-6559 (0715-1715 local time)
Victoria 363-6629

MAREP weather reports can also be passed to Tofino Coast Guard Radio on VHF

channels 26 or 84.

Fisheries & Oceans
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Queen Charlotte Sound

MAREP Station Cape Scott VHF Channel 69/10/78A
Marine Weather Cape St. James East Dellwood Seamount Buoy
Reporting Stations Sartine Island West Sea Otter Group Buoy
Cape Scott South Hecate Strait Buoy
SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio Alert Bay 2182/2054 WX1:162.65 MHz
4125
2458(2340)
Prince Rupert 2182/2054 2054 kHz at 0205
' 0505 0805
1105 1405 1705
2005 2305 PST-
Calvert Island 16/22A/84 WX2: 162.40 MHz
Klemtu 16/22A/84 WX1:162.55 MHz
24 hour telephone access to Continuous Marine Broadcasts
Prince Rupert 624-9009 )
Local Weather Office Port Hardy 949-6559 (0715-1715 local time)
- Victoria 363-6629

MAREP weather reports can also be passed to Prince Rupert Coast Guard Radio on VHF
channels 83 or 22A.

Central Coast

-

MAREP Station Cape Scott VHF Channel 69/10/78A
Marine Weather Boal Bluff Cathedrali Point
Reporting Stations Addenbroke MclInnes [sland
Egg [sland Ivory Island
Herbert Island Dryad Point
Pine Island West Sea Otter Group Buoy
Cape Scott South Hecate Strait Buoy
SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio Alert Bay 2182/2054 WX1:162.65 MHz
4125
2458(2340)
Calvert [sland 16/22A/84 WX2:162.40 MHz
Klemtu 16/22A/84 WX1:162.55 MHz
24 hour teiephone access to Continuous Marine Broadcasts
Prince Rupert 624-5009
Local Weather Office Port Hardy 949-6559 (0715-1715 local time)
Victoria 363-6629

MAREP weather reports can also be passed to Prince Rupert Coast Guard Radio on VHF
channels 83 or 22A.
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Hecate Strait and Douglas Channel

MAREP Station Bonilla Island VHF Channel 69/10/78A
Marine Weather Rose Spit Mclnnes Island
Reporting Stations Boniila Island Boat Bluff
Sandspit Cape St. James
Ethelda Bay Nanakwa Shoal Buoy
South Hecate Strait Buoy
SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio Prince Rupert 2182/2054
Mt. Hays 16/22A/84 21B:161.65 MHz
Cumshewa 16/22A/84 WX3162.475 MHz
Mt. Gil 16/22A/26 WX2:162.40 MHz
Klemntu 16/22A/84 WX1:162.55 MHz
Barry Inlet 16/22A/84 WX2:162.40 MH2z

24 hour telephone access to Continuous Marine Broadcasts
Prince Rupert 624-9009

Local Radio Prince Rupert CFPR AM 860 kHz
CJPW FM 101.9 MHz
Sandspit FM 104.9 MHz
FM 92.9 MHz
Local Weather Offices " Terrace 635-3224
Port Hardy 949-6559 (0715-1715 local time)

MAREP weather reports can also be passed to Prince Rupert Coast Guard Radio on VHF
channels 83 or 22A.

Dixon Entrance East

MAREP Station Bonilla Island VHF channel 69/10/78A
Marine Weather Rose Spit Prince Rupert
Reporting Stations Grey Islet Holland Rock
Green Island Triple Island
SS/VHF Continuous
. Channels Marine Broadcast
Coast Guard Radio Prince Rupert 2182/2054 2054 kHz at 0205
0505 0805
1105 1405 1705
2005 2305 PST
Dundas Island 16/22A/84 WX2:162.40 MHz
Mount Hays 16/22A/84 21B:161.65 MHz
Naden Harbour 16/22A/84 WX2: 162.40 MHz
24 hour telephone access to Continuous Marine Broadcasts
Prince Rupert 634-9009
Local Radio Prince Rupert CFPR AM 860 kHz
CJPW FM 101.9 MHz
Masset ™ 103.9 MH2z
™ 92.9 MHz
Local Weather Office Terrace 635-3224 (0710-1700 local time)

MAREP weather reports can also be passed to Prince Rupert Coast Guard Radio on VHF
channels 83 or 22A.
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Dixon Entrance West

Marine Weather Langara [sland Kindakun Rock
Reporting Stations West Dixon Entrance Buoy Grey Islet
Rose Spit Triple Island
Green [sland
SS/VHF Continuous
i Channels Marine Broadcast
Coast Guard Radio Prince Rupert 2182/2054 2054 kHz at 0205
0505 0805
1105 1405 1705
2005 2305 PST
Naden Harbour 16/22A/84 WX2: 162.40 MHz
Varvinlet - 16/22A/84 WX1: 162.55 MHz
Dundas Island 16/22A/84 WX2:162.40 MHz
24 hour telephone access to Continuous Marine Broadcasts
Prince Rupert 624-9009
Local Radio Prince Rupert CFPR AM 860 kHz
CJPW FM 101.9 MHz
Masset M 103.9 MHz
™ 92.9 MHz
Local Weather affice Terrace 635-3224 (0710-1700 local time)

'MAREP weather reports can be passed to Prince Rupert Coast Guard Radio on VHF
channels 83 or 22A.

West Coast Charlottes

Marine Weather Kindakun Rock West Moresby Buoy
Reporting Stations ~ Langara Island Cape St. James
SS/VHF Continuous
Channels Marine Broadcast
Coast Guard Radio Prince Rupert 2182/2054
Van Inlet 16/22A/26 WX1:162.55 MHz
Barry Inlet 16/22A/26 WX2:162.40 MHz

Local Weather office Terrace 635-3224 (0710-1700 local time)

24 hour telephone access to Continuous Marine Broadcast
Prince Rupert 624-9009

MAREP weather reports can be passed to Prince Rupert Coast Guard Radio on VHF
channels 83 or 22A.
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Warning Flags Look for these weather waming flags at Coast
and Lights - Guard stations, launching sites and marinas:

Daytime Signals

Small Craft Gale - Storm Hurricane

Warning Flags

Fisheries & Oceans Aug 20, 1993 Page 13
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Small Craft Day: a red triangular pennant.
Warning Night: a red light set above a white light.

Small Craft Warning

Winds 20-33 knots  Wave Heights 2-3 metres

Small Craft Warning

Gale Warning Day: 2 red triangular pennants.
Night: a white light set above a red light.

i

o AR T ] :
N -\

Gale Warning

Winds 34-47 knots ~ Wave Heights 6-9 metres

Gale Warning
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Storm Warning Day: a square red flag with a black center.
Night: 2 red lights, one above the other.

Storm Warning

Winds 48-63 knots Wave Heights 9-16 metres

Storm Warning

Hurricane Day: 2 square red flags with black centers.
Force Warning Night: a white light between 2 red lights.

Hurricane Force Warning

Winds 64 knots and over Wave Heights over 16 metres
Hurricane Force Warning '
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3. Preparing for Rough Weather

Learning Objective

,' After -this section, you should be able to
prepare a boat for rough weather.

Testing Conditions

Given a simulated threat of rough weather
while at sea in typical marine conditions.

Passing Criteria

Take all the recommended measures to
prepare the boat for rough weather.

Key points  Steps to take when the weather threatens to tum
bad. '
Flotation devices: life jackets, PFDs, throwable
devices, immersion suits, life rafts.

Training aids Transparency 4, Life Jacket.
Transparency 5, Personal Flotation Device.
Transparency 6, Throwable flotation devices.
Transparency 7, Immersion Suit.
Transparency 8, Life Raft.
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Steps

Learning Objective 3

Take these steps when the weather threatens to
take a turn for the worse:

- Put on a life jacket.

Make sure the boat is watertight. Batten down
the hatches. Make sure the bilge pump works.

Clean up and tie down. Secure all loose gear on
deck and in the cabin. Make sure the bow anchor
is secure. If you have a galley, remove pots and
pans from the stove and stow securely.

Prepare for an emergency. Make sure exposure
suits, safety hamesses, flares and emergency repair
gear are readily accessible.

Find your position on a chart. This might be
your last chance to do so for a while. Update your
chart and radio in your position.

Make sure you have full control of your boat.
Shut down and start the engine. Test the rudder.

Prepare the emergency tiller and sea anchor.

If you’re on deck, tie yourself to a lifeline or
safety harness.

If you’re at the helm, attach the kill switch. If
you’re thrown from the controls, the kill switch
will automatically shut down the engine.

Take a seasickness pill, if necessary.

Head for the nearest port.

Fisheries & Oceans
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Flotation To prepare your vessel for rough weather, you

Devices must equip it with flotation devices to use if
anyone falls overboard or if you must abandon
ship.

There are 5 kinds of flotation devices:

+ life jackets

» personal flotation devices (PFDs)
« throwable devices

¢ Immersion suits

¢ life rafts.

"Approved" flotation devices have been approved
by the Canadian Department of Transport.

By law, you must have on board:
« 1 approved life jacket or PFD approved for each

person on the boat and
« at least 1 approved throwable flotation device.
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Life jackets Life jackets are u-shaped flotation devices that
have ties at the neck and waist.

Life jacket

To use a life jacket:
1. Put the jacket on over your head.

2. Tie the neck straps.

3. Tie the waist straps around your waist, not
around the jacket.

4. Before entering the water, hold the neck piece
down with both hands.

5. Jump feet first into the water.

Note: Never wear clothing over your life jacket.
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Learning Objective 3

Caring for a life jacket

Make sure the jacket is dry before storing it.

To dry a life jacket, hang it up in a well-
ventilated area. Do not dry it in front of
radiators or other heat sources.

Store the jacket in a cool, dry, well-ventilated
area.

Inspéct the jacket regularly for tears. Fix a torn
jacket immediately or replace it.

If the inside of the jacket is waterlogged, the
jacket is no longer usable. Replace it.

Do not use the life jacket as a seat cushion, boat
fender or kneeling pad, it may rip.

Fisheries & Oceans

Aug 20, 1993 Page 20



Reference Manual
Module 10-7

Personal
flotation
devices

Learning Objective 3

Personal flotation devices (PFDs) are vests or
jackets that have a thin, buoyant lining. Since they

are lighter and less bulky than life jackets, PFDs
are designed for constant wear while on a boat.

PFDs require the same care as life jackets.

Personal Flotation Device

Fisheries & Oceans
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Throwable Flotation devices that you can throw to someone in
devices the water include:

» approved lifesaving cushions
+ buoyant heaving lines
» approved lifebuoys.

The Canadian Department of Transport does not
approve horseshoe-shaped lifebuoys.

Throwable flotation devices
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Immersion Immersion suits are full-body wetsuits designed to
Suits protect the wearer from cold and exposure to the
water. They are made of a buoyant material and
may have an inflatable life ring attached. Only use
approved suits.

Important: Always try the suit out first. Do not
wait until an emergency to see how it works.

Immersion suit

To use an immersion suit:
1. Take the suit out of the container.

2. Pull the suit on like you would overalls.

3. Pull the hood over your head.

4. Pull the zipper closed.

5. Close the face cover.

6. Cross your arms and hold onto your shoulders.

7. Jump feet-first into the water.
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Life rafts

Learning Objective 3

8. If your suit has a life ring, inflate it after you
are in the water.

Caring for an immersion suit
« Take the suit out of storage occasionally to air

it out and to lubricate the zipper.

Life rafts are small, inflatable, rubber boats.

RAIN CATCHMENT
TUBE AND BUNG

© EQUIPMENT BAG

DQUBLE FLOOR

WINDOW IN
INNER DOOR

PAINTER
BOARDING PLATFOR

QUICK RELEASE

CANOPY INSTRUCTION
LABEL/BAG (LUFERAFT
HAND-800K INSIDE BAG]

AND RIGHTING STRAP

FOR HAULING-IN LINE

DOUBLE . EXTERNAL LIGHT KNIFE (STUCK ON ARCH TUBE)

SAFETY/TOPPING UP VALVE

OROGUE LINE
CELL POCKET
UG
SEA LIGHT CELL

WATER
STABILISING POCKET

INFLATION ' DEFLATION
HOSE UG

OROGUE

Life raft

When storing a life raft:

« Install the raft where it can be launched easily,
but will float clear if the ship sinks before
launching.

* Do not install the raft vertically. The gas
cylinder inside will fall to the bottom and chafe

the fabric.

« Make sure the painter is secured to a strong
part of the vessel. The painter is the line that
you pull to inflate the raft.

Fisheries & Oceans
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Learning Objective 3

« Make sure the raft is not exposed to paint,
exhaust, smoke, sparks, heavy seas or spray.

« Have the raft inspected and repacked and the
hydrostatic release tested according to the
recommendations and requirements of the
Canadian Coast Guard and the manufacturers.

The hydrostatic release is the mechanism that
allows the raft to detach itself from a sinking
boat.

Make sure everyone on board knows how to
launch the raft properly.

To launch a life raft:
1. Clear the launching area of people and
obstructions.

2. With one person holding each end of the
container, toss it over the lee side of the vessel.

3. Pull the painter until the raft inflates.

4. If the raft inflates upside down, turn it right side
up before boarding.

Fisheries & Oceans
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Key points

Training aids

Learning Objective 4

4. Man Overboard Procedures

Learning Objective

After this section, you should be able fo

‘respond to a man overboard incident..

Testing Conditions

Given at least 3 surprise simulated man
-overboard incidents in typical marine
conditions, while in control of the boat or

as a:crew member.

Passing Criteria

'Respond carrectly to each incident.

Steps to take when somebody goes overboard.
Recovery maneuvers in different situations.
Helping the victim on board.

Transparency 9, Anderson Turn.
Transparency 10, Race Track Turn. -
Transparency 11, Y-Backing.
Transparency 12, Williamson Turn.

Fisheries & Oceans
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Steps Here are the steps to take if somebody goes
overboard:

Make sure the stern of the boat is clear of the
victim. Swing the stern away from the person
with full rudder.

Attach the person to the boat by throwing a
ring buoy, buoyant heaving line or rope with a
loop in the end to the person.

If the victim does not have a flotation device,
throw a buoyant cushion, ring buoy or life
jacket near the victim.

Assign somebody to keep an eye on the victim.
Maneuver the boat to come alongside the victim.
Choose the maneuver appropriate for the situation.

See below for the different kinds of recovery
maneuvers.

Place a boat hook, paddle or other long object
within reach of the victim.

Once the victim takes hold of the object, pull
them in.

Help the victim aboard.

Recovery Here are the basic recovery maneuvers. Choose
Maneuvers the maneuver most appropriate to the situation.
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For a quick
turnaround

Learning Objective 4

In cold water where fast recovery is critical, use
the Anderson turn or the race track turn.

Explanation:

B Put the rudder over full
0 e same giechon as the
man {lins swings ihe stern
away lram hun) For exam-
ple i a person lell over the
starboard sde. pul the rud-
der over tull 1o starboard.
Stop the erwne

2} When ctear ot the
man, go aiead hidl Con-
tnue usig 1ull rudder.

3) When about two iturds
ol the way aiound. back the
engine 2/3 o lull. Siop ihe
engmes when the man s
within abgut 15 degrees of
the bow, then ease ha 1ud-

PAIMARY USE

ANALYSIS

Advantages

Disadvaniages

Used by vessais
wheChh have consuger-
aLke power avadable
and a LgIW g
cichke

Fasiest recovery
meihod.

Requues very
shiltlud stwp-
handiny Lecavse
ol ihe tack of a
sitaght apgwoact
10 ihe man

der and hack the engues
as requved 10 allan the
proper nal postion (sarne
as hal lor ihe Wihamson
method)

4) Many vanaons ol thes
method are used. They dit-
ler prunanly n the use of
one of holh engmes on twin

screws vessels, and the mo-
ment al wheh ey are
stopped and hacked lo
return 1o ihe man and
tghien the twn The vana-
tion used shouid reflect n-
dividual vessel
characlenstics, sea condr-
bons, persoinal preterences,
elc.

Anderson Turn
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Learning Objective 4

Explanation:

1) A vanaton of ihe one-
turn method wiach providies
a desiratde staight lnal ag-
proacty 10 the man

2) Pul (ke rudder over fufi
ui e satne dwecnon as the
man (ihis swings the stem
away trom tmn) For exain-

pte il a person lell over the
starboard sufe. put the rud-
der gver ol {u slarboard.
Slup the engme

J) When clear of ihe
(nan. go ahead il and
conbiye using fall rudder
uiitl you COrnie 0 the
reciprocal ol ihe ongmnal

course For exampie, d your
ongmal course was 090
degrees. sieady up on 270
degrees alier turning.

d) tiold the reciprocat
cousse oty enough so you
can make a straght lnal
anproach to the man on the
ofigmal course.

5) Use full rudder 1o turn
o Ihe man

6) Use ihe engme and
rudder (0 get in the poper
hnak position (lhe sarme as
lor other recovery methiods).

L]
(6)
PRIMARY USE ANALYSIS
Advantages Dlungvln(lgo:

Used in good visibility | Straight final Slower than

whan a straight finai approach leg one-lurn mathod.

approach lag 13 desired.|] makes i{ gasier -

10 altan the pro-
=| pert linal posiion. 15)
—

Ship will raturn tof
the man  he is 0
lost from siQint.

RAaasonabiy fas.

Eltective when
wind was ltoin
beam on onginal
coursa.)

L

Racetrack Turn
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Larger ships

Y-backing maneuver.

Learning Objective 4

For larger ships with lots of backing power, use the

Explanation:

1. Put ihe rudder over lull
u he same duecltion as tha
man (ihis swings lhe stern
away ltom twm) For exam-

ple. f a person fell over the

slarboard side. put tha rud-.
der over lult 1o starboard.
Stop the engme.

2. When clear of the

PRIMARY USE

ANALYSIS

Advantages

Dludvaninén

Used by vessels win
1ow hewyiu of eye.

The vessel remans
cunparatvety close to
the man, makng W
eas«er (0 kaep twn n
g

The vessel
remnams compas-
airvely close 10
the man.

Baciung nio

ihe wwad and sea
Nay resull N
PO comral ol
the vessel.

man, back the engine wiih
lull power, using opposite
fuddet

3 Go ahead, using the
engnes and rudder (o at-

tain the proper final position
(same as tor the oiher
recovery methods).

Y-Backing
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Poor visibility At night or in low visibility, use the Williamson

turn.

Expianation: 2) When clear of the nq steadied on a course. 090 degrees. steady on 270

1) Pul e rudder over lul man, go ahead wih the 60 duyrees 15 proper lo degrees atter tunung.
i e saine Jrecuon as ihe engine. Cantmue using fhany vessels, but e exact 5) Use the enguies and
man (s swings the siem tull rudder. afuGuid 1St Le Jeternuned  (udder 1o get mito proper
away roin hwn) For exany- 3) When the heading is - htuugh tnal and efior. lnat position: vesset upwind
pia, it @ person leldl aver the 60 Jegrees beyand the 4) Come 10 (e reciprocat ot the nan and dead n the
starboard side, put the rud- Oikpnal coursg, shilt the rud- ol the oyl course, using wadler with the man
der over Iull 10 starbuaid. der 1o full over in 1he op- tull tudder. For example, alongside, well lorward of
Slop the engine. — posite duecton withoul hav- your Ofiymal Course was tha propellers

w\'\.\_

_E - <_
S ————— - -
- —— \J

o~ )
s@\ (2) & (S)

PRIMARY USE ANALYSIS
Advantages Disadvantages
(3
Used in reduced Sunphcay . Slow
visibddy LeCause
4 indka3 guod he Makes good e | Takes !he boat 2
Odugural YaCh. Ofuginal wack {eldlivaly Qreat
wsance kom \

Used when d 18 ine (nan, winch N
Ualavad thai a4 man ledl iNdy 1esul N \ (4)
OvelOad sonw Wme 1051Q Q1N Of Namy
P eveauily Lul he 13 NOL
GETVEN

Williamson Turn

Helping the To bring the victim on board, you can:
Victim Aboard ' _ .

« if you have enough people, pull in the line then
haul the person on board by hand. Always pull
the person in over the side. Pulling somebody
over the side is safer than pulling them over the
stern, where they can slip and injure themselves
on the propeller.

e use a winch to pull in the line if the victim is
too heavy.
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« if you have a boat ladder and the victim is
physically able, have the victim climb up the
ladder.

« take a dinghy out to the person, bring the
person aboard the dinghy, then back to the boat.

+ if the person in unconscious and has a life
jacket on and there are enough people on the
boat to help, send another person into the water
with a life jacket on and a safety line attached
to bring the victim to the boat, then pull them
both in over the side. This is a last resort.
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5. Fire Prevention

Learning Objective

After this;asectjibn;.e_ you should be able to -
‘carry out procedures to reduce or prevent |
- fire hazards at sea.

Testing Conditions
leenf:ﬁa'i boat5w1th a potent:al or:

Passung Crlterla

Identify and correct the potentlal or
developing flre Hazard on board.

Key points List of common fire hazards on a boat.

Training aids A "planted" fire hazard on board.
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Fire Hazards Correct any fire hazard immediately.

Here are common fire hazards on a boat:

« ruptured fuel line

» oil-soaked rags

+ smoking in unauthorized areas

+ light bulbs without protective cages

» damaged electrical cables

+ wires running in bilge water

» faulty switches

* to0 many devices plugged into electrical outlets

» bridged fuse

« arcing motors ‘

* heavy tools dropping on metal surfaces

« grease or soot build-up in the stove exhaust
hood, filters and duct work

* unattended towels or wash cloths hanging above
the stove to dry.-

Fisheries & Oceans Aug 20, 1993 Page 34



Reference Manual ' Learning Objective 6
Module 10-7

6. Fire Fighting at Sea

Learning Objective

 After this section, you- should be able to
respond appropriately to a fire at sea.

Testing Conditions

Given a simulated fire on a boat in typical
_marine conditions and no advance
‘warning.. '

Passing Criteria

Takengtﬁe’f*cdrrect’ measures: to fight the
fire:. . h i

Key points Fire fighting tactics.
When to retreat.
Fires on outboards.
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Fire Fighting

Retreat

Outboards

Learning Objective 6

Attack the fire immediatély. Any delay allows the
fire to build and spread.

Before opening any door, test it with the back of
your hand. If the door is hot, cool it down with
water and make everybody stand back before
opening it.

Fight the fire from a position where you have both:
e unrestricted access to the fire
e an immediate gscape route.

Stay calm and work from a crouching position.
The lower you are, the less smoke and heat you
have to endure.

Use your fire extinguisher. Remember, by law, all
18-26 ft boats must have at least one 5 b, dry
chemical fire extinguisher (Class BI).

Get out of the boat immediately if:

+ the situation becomes too dangerous

* your escape route is in danger of being cut off
» the fire continues to grow

» gas cylinders or explosives are close by.

In an outboard beat, disconnect the portable gas
tank and toss it overboard.

Fisheries & Oceans
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7. Surviving in Cold Water

Learning_ Objective

After this section, you should be able to
-describe the measures that increase your
-chances of survival in cold water.

Testing Conditions

Given a simulated incident involving
exposure to cold water.

Passing Criteria

: Goiftectly~ list and describe all appropriate
' steps: to increase the chances of survival.

Key points What is hypothermia?
Cold water- survival positions.
Treating hypothermia victims.

Training aids Transparency 13, HELP and Huddle Positions.
Transparency 14, Treating Hypothermia Victims.

Fisheries & Oceans Aug 20, 1993 Page 37



Reference Manual Learning Objective 7
Module 10-7

What is Hypothermia is the loss of body heat. As the
hypothermia? body loses heat, body functions slow down.
This is a situation that can quickly lead to death.

Hypothermia is the Number 1 survival threat for
persons adrift in cold water. Water literally robs
the body of heat.

Surviving cold If you’re alone in the water, get into the following
water position:

HELP - Heat Escape Lessening Position

Heat escapes fastest from the head and neck
region, the sides of the chest and the groin region.
The HELP position protects those areas.
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[f you’re in the water with other people, huddle
together like this:

Huddle Position
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- Treating Here’s how to treat hypothermia victims:
hypothermia
« Handle hypothermia victims gently, avoiding
jolts that could damage the heart.

* Get the victim out of the water to a dry,"
sheltered place.

* Remove wet clothing only if dry clothing is
available or if the environment is warm.

« Prevent further heat loss by covering the head
and neck. Wrap the victim in blankets.

* Do not rub the surface of the body.

* Use Rescue Breathing if the victim’s breathing
has stopped.

* Do not lift the victim by arms or legs.
Elevating the limbs could cause a heart attack.

* Apply heat (40 degrees Celsius) slowly and
gently to increase the victim’s body
temperature. Use things like warm towels,
water bottles or hand warmers applied to the
head, neck and trunk. Be careful to avoid
burns.

* In severe cases, rescuers could remove their
upper clothing and huddle with the victim in
blankets or a sleeping bag. '

* Give warm drinks such as coffee, tea or
cocoa—not alcohol—only if the victim is
conscious and alert.
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+ The condition is critical if the victim is getting
stiff, is unconscious or showing signs of
unconsciousness, such as slurred speech—even
though the victim may not be shivering. Get
medical assistance immediately.
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8. Storing and Using Flares

Learning Objective

After this section, you should be able ta:
describe how to store and use flares
- correctly.

Testing Conditions

GlVenat least 5 short-answer questions
“orally or in writing.. ‘

Passing Criteria

Correctly answer all the questions.

Key points Storing flares.
When to use flares.
Using flares.

Training aids 5 short-answer questions, orally or in writing, on
flare storage and use.
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Storing flares

When to use
flares

Using flares

Learning Objective 8

Store flares in a watertight container in a cool, dry
place.

Flares are good for 4 years from the date they were
manufactured.

To dispose of old unused flares, contact the local
fire department or police for advice. Do not throw
the flares out.

Use 'ﬂar%:s only when there is immediate danger or
potential danger to the people on board.

Wait until another boat or a plane is in sight before
sending up a flare. Flares are designed to attract
attention. If there is no one around to see it,
you’ve wasted the flare.”

Hand-held or buoyant smoke flares are for daytime
use only. They produce thick orange smoke.

The following table lists the different types of
flares, how to use them and what precautions to
take while using them.

Fisheries & Oceans
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Type of How to Use Precautions

Flare
.- .- .= .- .|
Launched Aim downward at an Never aim directly upwards;
angle of roughly 60 never aim so that the flare
degrees above the | falls on your boat or another
horizon. boat. Flares are very hot
Aim higher in strong and will damage or start a
winds. fire on the boat.

Never aim directly at planes
or other vessels searching
for you.

Hand-held Hold the flare in your Don't look directly at the
hand downwind and flare while it's burning.

| well clear of the boat.
Hold the flare away from the
boat. Flares are very hot
and may damage or start a
fire on the boat.

Buoyant or | Follow the Use only on clear days with
hand-held manufacturer’s light wind. Heavy winds will
smoke instructions. disperse the smoke, making

the flare useless.

CAUTION
Launched and hand-held flares have many of the same
characteristics as firearms. Handle them with extreme
care. '
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9. Using the Radiotelephone to
Get Help

Learning Objective

After this section, you should be able to
describe how you can get help using the
radiotelephone. '

Testing Conditions

~orally or in writing..

Passing Criteria

Correctly answer all the questions.

Key points The emergency radio channels.
What is VHF Channel 16?
Calling for-help. '
Calling for help in less dangerous situations.

Training aids Transparency 15, Sending a Distress Call.
5 short-answer questions, orally or in writing, on
using the radiotelephone to get help.
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You must qualify for a VHF radio licence. This
teaches you how to use a radio in emergencies.

-Emergency The Canadian Coast Guard monitors two radio
channels channels 24 hours a day for distress calls. The
channels are:

« VHF Channel 16 (156.8 MHz)
. MF 2182 kHz.

As well, all boaters with radiotelephones monitor
VHF "Channel 16 continuously.

VHF Channel VHF Channel 16 is the calling channel used to:
16

e establish routine radio contacts
« send out distress signals.

Except for distress calls, no conversation is
allowed on Channel 16. Once you establish radio
contact with somebody, you must switch
immediately to another channel and conduct your
business there.

In the case of distress calls, you can stay on
Channel 16 for as long as it takes.

Calling for help Here is how to call for help in a life-threatening
situation: '

1. Select VHF Channel 16. Use MF 2182 kHz as
a backup if Channel 16 doesn’t work or is busy.

2. Repeat '""Mayday" 3 times.

3. State the following information:

* the name of your vessel
* your position

 the trouble you’re in

» your radio call sign
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+ the number of persons on board
 the help you need.

4. Wait for a response. If you don’t hear
anything, repeat the message until you get an
answer.

Less serious If there is no immediate danger to life or property
problems but you still need assistance, repeat "pan pan" 3
times instead of "Mayday."
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10. Responding to Distress Calls

Learning Objective

After this section;!;. you should be able to:
respond appropriately to distress calls.

Testing Conditions

Gwen a surpnse Stmulated distress: caII in

Passing Criteria

Take the steps requtred to respond to the
-distress call. ' .

Key points Responding to distress calls.
Towing a disabled boat.

Training aids Transparency 16, Responding to a Distress Call.
A simulated distress call.

Fisheries & Oceans Aug 25, 1993 ‘ Page 48



Reference Manual
Module 10-7

Learning Objective 10

Responding to Your radio must be tuned in to VHF Channel 16 at
all times. Make sure the volume is loud enough so
you can hear any incoming call.

distress calls

If you hear a distress call:

Towing a
Disabled Boat

1.

2.

Listen -- do not transmit yet.

Determine if you are you the closest, best
equipped boat available to come to the
rescue.

If you decide you are not the logical boat to
come to the rescue, maintain radio silence.
Keep monitoring the frequency closely for
further developments.

If you decide you are the logical boat to come
to the rescue, transmit a reply. Acknowledge
the other boat, give your boat’s name and radio
call sign, and state: "Received Mayday."

When the other boat acknowledges your call,
give them your position, your estimated time
of arrival, and speed towards the scene.

Start taking notes to include in your log
later.

If you need to tow a disabled boat, follow this
procedure:

1.

Make sure everyone on the disabled boat has a
life jacket on.

Approach the disabled boat so your boat is
facing the wind to avoid drifting into the boat
or overshooting it. -

Fisheries & Oceans
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Learning Objective 10

. When you cross the disabled boat’s bow, pass

or accept the towing line.

. Attach the towing line to a strong point on your

boat.

The other end of the towing line should be
attached to the disabled boat’s towing bridle.
A towing bridle is a chain harness attached to
the-bow of a boat.

. Once the tow line is attached, make sure

everyone is off the bow of the disabled boat.

. Move ahead slowly, gradually letting out the

towing line until it is taut. Find out what the
disabled boat’s maximum speed is. Don’t
exceed that speed.

. Once in tow, make sure someone is steering the

disabled boat.

. Maintain communication with the disabled boat

while under tow.

. Position one person at the stemn to make sure

the line stays taut so it won’t get caught in your
propeller. This person can also accept hand
signals from the disabled boat.
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HELP position

hydrostatic
release

hypothermia

immersion suit

Kill switch

life jacket

life raft

Mayday

painter

pan pan

Useful Terms

Useful Terms

for Heat Escape Lessening Position. A curled up
position recommended in cold water. Designed to
slow the loss of body heat and increase chances of"
survival.

fhe mechanism that allows a life raft to detach
itself from a sinking boat. '

a life-threatening medical condition brought on by
loss of body heat.

a full-body wetsuit designed to protect the wearer
from cold and exposure to the water.

a switch attached to the helmsman. If the
helmsman is thrown from the controls in rough
seas, the kill switch automatically shuts down the
engine.

a u-shaped flotation device that has ties at the neck
and waist.

a small, inflatable, rubber raft.

a distress call. Life or property in immediate
danger.

the line on a life raft that you pull to inflate it.

a distress call. Life or property in no immediate
danger.
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Personal a vest or jacket that has a thin, buoyant lining.
Flotation Designed for constant wear while on a boat.
Device (PFD) '

sailing plan a log filled out giving details of a planned boat
trip. Left with a responsible person on shore in
case of an emergency.

towing bridle the chain harness at the bow of a boat being towed
that the towing line is attached to.
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Further Reading

Further Reading

To find out more about emergencies at sea, see the
following pamphlets and books:

The Boating Emergency Manual, written by Tony
Meisel, pubhshed by Collier Books: New York,
1989.-

Cold Water Survival, published by the Canadian
Red Cross Society.

Fire Extinguishers, published by Transport Canada.

A Guide to the Radiotelephone Operator, published
by the Department of Communications.

Marine Pyrotechnic Distress Signals, published by
Transport Canada.

Marine Weather Hazards Manual: A Guide to
Local Forecasts and Conditions, published by
Environment Canada.

Safe Boating Guide, published by the Canadian
Coast Guar_d.

The Small-boat Handbook, written by David
Richey, published by Thomas Y. Crowell
Publishers: New York, 1979.

Small Fishing Vessel Safety Manual, published by
the Canadian Coast Guard.

- Using Environment Canada’s Marine Weather

Services, published by Environment Canada.
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Vessel Safety Manual, published by the North
Pacific Fishing Vessel Owner’s Association.

Hlustration Credits.
From David Richey: Warning Flags, page 82.

From Marine Weather Hazards Manual.: Marine
weather forecasts, page 7-12.

From Small Fishing Vessel Safety Manual: Small
Craft Warning and Gale Warning, page 73; Storm
Warning and Hurricane Force Warning, page 74;
HELP and Huddle Positions, page 39.
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Exercise 1

Complete this exercise by yourself. Work from
memory as much as possible. Do not consult your
notes or the references unless necessary.

You have 45 minutes to complete the exercise.

1. What information is missing from the
following sailing plan?

Departure date and time, number of hours or
days your boat can stay under power, estimated
time of return, times you’ll call in.

2. Where can you find marine forecasts?
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3. What does a red triangular pennant on the
water stand for?

4. While boating at night, you see a white light
set above a red light. What does it mean?

5. Describe a storm warning flag.

6. What does a white light between 2 red lights
stand for?
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7. What steps should you take when bad weather
threatens?

8. When you are attempting to bring the boat
alongside a victim in the water, how do you
decide which maneuver is appropriate?

9. If you must pull a victim out of the water into
the boat, what is the safest place to do this?
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10. What procedure is required if your outboard
boat is on fire at sea?

11. Why is it important to fight a fire from a
crouching position?

12. What can you do to imprdve your chances of
survival if you are adrift in cold water?
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Exercise 2

Complete this exercise by yourself. Work from
memory as much as possible. Do not consult your
notes or the references unless necessary.

You have 45 minutes to complete the exercise.

1. When should you use flares?

2. How should you aim a launched flare?

3. What kind of flare should you use at night?
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4. When should you use VHF Channel 16?

5. What should you do if VHF Channel 16
doesn’t work or is busy and you need to call
for help?

6. What information should you give when calling
for help?

7. In what situations do you repeat "pan pan" 3
times?
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8. If you hear an incoming distress call, in what
situation should you transmit a reply?

9. What should you reply to an incoming distress
call?

~ 10. If a boat in distress acknowledges your call,
what should you do next?
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The Aim of
this Module

Learning
objectives

Evaluation

Introduction

Introduction

This module is designed to help' you properly moor
or anchor a boat.

You should learn from the training activities, not
from the manual. As the name implies, the
Reference Manual is for reference purposes only:
use it only when you need to refresh your memory.

The course is divided into sections with different
learning objectives.

A learning objective is a task you should be able
to perform at the end of each section. The learning
objective is contained in a grey box at the start of
each section.

Testing conditions and passing criteria follow the
learning objective. They tell you how you will be
evaluated. There will be no surprises or trick
questions during the evaluation.
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How to Use
this Manual

Introduction

To get around in the manual, consult the table of
contents.

To know where you are in the manual, check the
top and bottom of each page. Start from the upper
left corner of the page and move in a clockwise
direction. This will tell you:

* what module this is
* what section you’re in
* what page you’re on.
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1. Nylon and Polypropylene Ropes

Learnmg Objectxve

§§§fcompare nylon w1th polypropylene rope in
terms of the advantages uses and
limitations. of each.

Testmg Conditions

leen at least 5 short-answer questlons
orally or in writing.

Passmg Criteria

C ,'rrectly answer 4 of the 5 questions:.

Key points Advantages and disadvantages of nylon and
polypropylene rope.

Training aids 5 short-answer questions comparing nylon rope
with polypropylene rope.
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Nylon Rope

Advantages

Disadvantages
Polypropylene
Rope

Advantages

Disadvantages

Learning Objective 1

strong

lightweight

recovers when stretched

resistant to fuel and oil

doesn’t float; can be used for an anchor line.

expensive.

strong

lighter than other synthetic fibers
easy to work with

easy to store

inexpensive.

doesn’t recover as well as nylon when stretched
floats; should not be used as an anchor because
it tends to counteract the anchor.
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2. Rope Care |

Learnlng Objectlve

‘Aft thls section, you should b_'"”g':able
desc.l e how to take good: care )f ropes

Testmg Conditions

leen a typlcal dock.

Passmg Crlterla

‘:,:Id:'"' the lines that were not c
‘properly. - A

Key points Rope care guidelines.

Training aids Transparency 1, Parts of a Block.
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Rope Care
Guidelines

Learning Objective 2

Here are guidelines to follow in caring for ropes:

Know the strength of the rope and don’t strain
it excessively. As a rule, choose a rope 5 times as
strong as you need.

Avoid sudden shocks and jerks. A sudden shock
or jerk can snap a rope that could otherwise
withstand the load with no difficulty.

Wrap anti-chafing material such as electrician’s
tape or short piece of hose around the rope
where it rubs against the boat and other
equipment. Constant rubbing and scraping can
wear out and even snap the rope.

Make sure the blocks and the grooves in the
sheaves are the right size for the rope. The rope
shouldn’t rub unintentionally against parts of the
blocks.

Regularly inspect and lubricate the blocks.

Never put a load on a kinked rope, or pull a
kinked rope through a block. You will seriously
damage the rope fibers.

After heavy wear, switch the ends of the rope
around. This way, the less worn part of the rope
gets the heavier duty. Note: Cut off the ends of
the rope before you make the switch.

Don’t expose the rope to oil, gasoline, paint or
other chemicals.

Keep the rope clean. Dirt can act as an abrasive
and damage the rope fibers.
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Store the rope out of direct sunlight and the
elements. Sunlight rots the synthetic fibres.

Avoid excessive heat or cold. Heat can melt
synthetic ropes. Ice crystals can act as an abrasive
and damage the rope fibers.

/——— SHeAvE
1 CHes

P

Parts of a Block
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Key points

Training aids

Learning Objective 3

3. Common Rope Splices and
Knots

Learning Objective

After this section; .you should be able to -----

‘make and use common splices and knots_:: |

Testing Conditions

Given: ropes and tools in typical marlne
condltlons :

Passmg Criteria

Correctly make and use at least 5
“common knots and splices selected at

random by the trainer.

Common knots.
Common splices.

Transparency 2, Common Knots.
Transparency 3, Splices.
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Knots and A knot is used to:
Splices ° form a temporary loop at the end of a line
* put a stopper in the line
» secure a vessel
+ join 2 lines of equal or unequal size
temporarily.

A splice is used to:
» join 2 ropes together permanently

+ form a permanent loop at the end of a line.

Knots Here is a diagram of common knots:

FIGUAE QF SIGHT a stooner knot 2%

CLOVE HITCH lor securing
(TEMPORARY!

AEEF or SQUARE XKNQT for joining lines @"*32
single sheet band ’ @:

SHEET BEND for |oining tinas of unequal size

double sheet bend ﬁ
BOWLINE for 2 3ecure neose... readily untied @

SECURTNG TO A CLEAT a round turm, 8 lew :; T
“‘figurs 8°3°° ana a hait niteh

Fisheries & Oceans ~ Aug 10, 1993 Page 9



Reference Manual | Learning Objective 3
Module 10-8

Splices Here is a diagram of 3 common splices:

A.SHORT SPLICE. B. EYESPLICE.
C. THIMBLE EYE
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4. Docking

Learning Objective

Afte thls sectlon you should be ablﬂ to
-boat to a dock under varymg wmd
-an _current conditions. , T F

Testlng Conditions

_ a boat in at least 3 different
do klng situations.

Passing Crlterla

A ”'tly moor the boat to the dock ln:i
e chfé:SItuatlon

Key points Docking guidelines.
Docking procedures.
2 kinds of moorings.
Undocking procedures.

Training aids Transparency 4, Docking.
Transparency 5, Mooring.
Transparency 6, Undocking.
Transparency 7, Cleating a Line.
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Docking Get the mooring lines ready. Secure the lines to
guidelines  deck cleats then pass them through the hawses and
back over the bulwarks. Leave the line loosely
coiled on deck, ready for use.

It’s the same old story: A yacht approaches its
mooring amid hectic scrambling. The mooring line is
clawed out of the rope locker and passed to the dock.
Naturally the line is all twisted and fouled up and in
the scramble the end of the line goes overboard into
the water because the skipper completely forgot to
belay his end. ..

...That’s why the first commandment, prior to dock-
ing, is: Clear the mooring lines! The lines are care-
fully belayed and then passed through the chock or
hawsehole and over the lifeline and neatly coiled on
the deck. As a matter of course, the mooring lines are
made fast on the dock with the boat alongside, using
the least amount of line. Haul the major portion
back aboard and make it fast on deck.

Specific terms: A cleat is a horn-shaped fitting
around which a rope can be secured. Bulwarks
are the sides of a boat above the upper deck. A
hawse is the pipe or hole in the bulwarks through
which mooring and anchor lines pass.
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Learning Objective 4

Always approach the dock dead slow at an
angle.

Approach the dock into the wind or into the
current, whichever has the greater effect on the

boat.

If you have a right-hand propeller, dock the
boat on the port side. A right-hand propeller
turns clockwise when viewed from astern. At slow
speeds in reverse gear, right-hand propellers tend
to swing the rear of the boat to port. Left-hand
propellers tend to swing the rear to starboard in
reverse gear. Use this effect when docking: angle
in the bow and let the propeller swing the rest of
the boat up against the dock.

For mooring lines, use only spliced loops. Do
not use knotted loops.

In tidal waters, leave enough slack in the
mooring lines to allow for low or high tide.

Keep the engine running until the boat is
secured to the dock.

Fisheries & Oceans
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Undocking Here is how to undock a boat in 4 wind situations.

procedures '
Note: The same procedures apply to currents if
the current has a greater effect on the boat than the
wind.

. ) Wi -
Wind on-shore L ind off-shore

Werm Engine

ETLT) .

b
r —_—0 —_—0 :
| @
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@ —0 )
] sl

Warm Engine

Alter |
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D D
e} o —
o <
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Wind ahead
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Key points

Training aids

Learning Objective 5

5. Using Cleats, Rings, Rails,
Pilings and Fenders

Learning Objective

After this sectlon you should -be-able to

correctly use cleats rlngs ralls pllmgs
‘and fenders.

Testing Conditions

Given a typical fishing dock.

Passing Criteria

Correctly identify the ltems that flshermen

‘used incorrectly.

How to tie up to cleats.

How to tie up to pilings.

How to tie up to bollard and rings.
How to tie fenders.

Transparency 7, Cleating a Line.
Transparency 8, Lines on Piles.
Transparency 9, Bollards and Rings.
Transparency 10, Fenders.
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Cleats Here’s how to tie up properly to a cleat:

1. Make at least one full turn around the base of
the cleat with the rope before going over the
horns.

2. Criss-cross the rope over the homs in a figure-

eight.

3. Finish with a half-hitch over one hofri.

Cleating a Line

There should be no knots or hitches in the line that
could jam under tension in the cleat.

Pilings A piling is a long, slender column driven into the
ground to support the dock. It is known as a pile.

If another boat is moored to a piling you want to
use, slip the eye of your line up through the eye of
the other line, like this:
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By securing your line this way, the skipper of the
other boat doesn’t have to wait for you to cast off.

If you expect the tide to come in, or the piling is
low relative to your hawses, the line may slip over
the top of the piling. In that case, make an extra
turn around the piling with the eye of your line,
like this:
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Bollards and
rings

Learning Objective 5

A bollard is a post on the dock around which a

rope can be secured.

Here are 5 ways to tie up to bollards and ring

bolts:

w
S

Fisheries & Oceans

J<

4

.\A
Aug 12, 1993

Page 20



Reference Manual
Module 10-8

Fenders

Learning Objective 5

A fender is a protective device placed between a
boat and a dock or between 2 boats to prevent
them from bumping and scraping into each other.
Fenders are usually round and made of rubber or
foam.

Hang at least 3 fenders over the side of the boat
before docking. In normal weather conditions, you
can tie the fenders to the railings along the side of
the boat. Here are the correct ways to tie fenders
to a railing:

Tying Fenders

If you don’t have railings, or if the forecast calls
for big swells, tie the fenders to sturdy deck gear
such as cleats or bitts.

A bitt is a metal or wooden post fixed on the deck
of a boat for securing lines.

Fisheries & Oceans
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Key points

Training aids

Learning Objective 6

6. Ground Tackle

Learning Objective

After this sectibn’, you should be able to
use different forms of ground tackle.

Testing Conditions

Given at least 5 short-answer questiohs.

Passing Criteria

Correctly answer 4 of the 5 questions.

Ground tackle: rode and anchor.
Gear to secure the rode: bow roller, riding chocks,
wildcat, capstan, chain locker.

5 short-answer questions on ground tackle.
Transparency 11, Scope and Lights.
Transparency 12, Tvpes of Anchors.
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Ground Tackle Ground tackle is all the gear necessary to anchor
a boat. It consists mainly of:

* arode
 an anchor.

Rode The rode is all the gear between the boat and the
anchor. The rode includes rope lines or chains,
and connecting swivels or shackles.

The scope is the length of a rode, measured from
the hawse or bow roller to the anchor, compared to
the depth of water. Too little scope and the pull of
the boat may lift the anchor off the bottom.

A 3 to 1 scope is the minimum required for a
temporary anchorage. In 10 feet of water put out
30 feet of rode.

A 5 to | scope is the minimum required for an
overnight anchorage. In moderate to severe
weather conditions, increase the scope to 8 to 1 or
even 10 to 1. Always choose your scope for the
maximum depth expected during your stay.
Remember: The life of your boat lies in the
length of your rode.
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@ TEMPORARY ANCHORING %///
./ \

® OVERNIGHT ANCHORING
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o

tePrPTH

Fisheries & Oceans ‘Aug 11, 1993 Page 24



Reference Manual
Module 10-8

Learning Objective 6

You’ll use the following gear to secure the rode:

* bow roller

+ riding chocks
« wildcat

* capstan

» chain locker

A bow roller is a device in the bow that allows
the rode to be paid out or heaved in. It also serves
to secure the anchor when the vessel is underway.

A riding chock is a device attached to the anchor
chain or line that takes the strain off the winch
when the vessel is riding at anchor. Also known
as a stopper or a dog.

Attach these devices to the anchor chain once you
set the anchor.

A wildcat is the sprocket wheel that engages the
anchor chain as it is being hauled in.

Always lock the wildcat when the boat is riding on
the chain.

A capstan is the vertical or horizontal drum fitted
to a winch to take the line or chain. Also known
as a gypsy head.

When you’re working near a capstan, stand as far
back as possible and watch your hands. Where
possible, stand at right angles to the direction of
the pull.

A chain locker is a container that accepts the line
or chain after it passes over the capstan.
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Make sure the end of the line or chain is securely
fastened to the chain locker to prevent losing the
ground tackle overboard.

Anchor Here is an overview of common types of anchors:
* Bruce anchor - all purpose.

* Grapnel - for rock, coral, matted weed.

* Plough anchor or ‘burying’ anchor - for sand,
soft mud, gravel.

¢« Fisherman’s ahchor or ‘Yachtsman’s’ anchor
- for any kind of bottom.

¢ Danforth anchor - for sand or mud.
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Types of Anchors

C—

BRUCE ANCHOR

CQR

Stock

Fluke

DANFORTH ANCHOR

Learning Objective 6

GRAPNEL

Crown

~Fluke

FISHERMANS ANCHOR
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7. Where to Drop Anchor

Learning Objective

_select an anchorage

Testing Conditions

onditions and no

Given actual marine
ce warning. .

Passing Criteria

Key points Finding a suitable anchorage.
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Finding a good
anchorage site

Learning Objective 7

Here are some guidelines to find a suitable place to

- drop anchor:

Study your charts. Charts are your best guide to
finding good sites.

Here is what to look for on your charts:

Find a site with a good holding bottom for your
anchor. ‘

Find a site protected from the wind and current.

Avoid water that’s too deep or too shallow. In
deep water, you’ll have a harder time getting the
anchor to set. In shallow water, the outgoing tide
may leave you high and dry. Choose water that
measures from 10 to 50 feet deep.

Avoid areas where you’ll interfere with boat
traffic.

Make sure you have enough swing room to
allow for a change in the direction of wind or
current.
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Finding a Good Anchorage

* Good holding bottom
 Adequate water depth
* Swing room

* Protection from current, weather and traffic
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Key points

Training aids

Learning Objective 8

8. Setting and Retrieving Anchors

Learning Objective'

Testing Conditions

leen control of a boat Wlth the. .
-a p_roprlate ground tackle on a least 2.
occas:ons in different c:rcumstances._ o

Passxng Criteria

uétly follow the procedures to setand

T retrleve anchors.

Setting an anchor.
Retrieving an anchor.

Transparency 13, Setting an Anchor.
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Setting an Here is how to set an anchor:
anchor
Point the bow of the boat upstream or upwind,
whichever has the most effect on the boat.

Lower the anchor until it touches bottom.

Determine the water’s depth from the anchor
chain or line or with the boat’s depth sounder,
if it’s fitted for a suitable scope.

Calculate how much rode you need for a
suitable scope. Example: For a 7 to 1 scope, in
10 feet of water, you need a 70-foot-long rode.

Back the boat up slowly as you pay out the
rode.

After paying out the proper length of rode,
come to a stop.

Attach a riding chock to the anchor chain or
line and lock the wildcat. Operate the engine
slow astern until the anchor holds.

Shut down the engine.
While you’re at anchor, stay alert to make sure

the anchor doesn’t drag or come free unnoticed.
Use landmarks as reference points.
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@ LOWER ANCHOR
OETERMING DEPTH

581 ANCHOR < @
APPROACH
\ INTO WIND

CROSSIO BEALINGS

@ TAKT SEARINGS OF FIXED
OBJECTS ON-IHORE

Setting an Anchor
Retrieving an Retrieving an anchor is also known as weighing
anchor anchor. Here is how to weigh anchor:

Detach the riding chock from the anchor chain
or line. Unlock the wildcat.

Move towards the anchor slowly under power.
Pull in the anchor line or chain as it slackens.

Once you’re over the anchor, pull it up. Be
careful not to hit the anchor against the hull.

If the rode had a nylon line, coil the line up
loosely on deck and leave it to dry. Don’t
expose it to sunlight longer than necessary.
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9. Beaching a Boat

Learning Objective

After thls sectlon ‘you should be: able :t
beach ‘and unbeach a boat.. '

Testmg Conditions

.: }enz’control of a boat m typlcal near~
_shore conditions. .

Passmg Criteria

rrectly follow the recommended... iy

Key points Beaching procedure.
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Beaching
procedure

Beaching at
high tide

Beaching at
low tide

Learning Objective 9

First, consider whether beaching your craft is a
good idea. Is the boat beachable? Are you skilled
enough to pull it off safely? Are the waves too
big? Never attempt to land on a rocky shore when
there are breakers or a big swell.

Approach the beach carefully. Make sure you
are in control of your craft at all times.

Keep the boat at right angles to the breakers.

Land in a comparatively sheltered spot. Look
for the lee of a cliff, rock or pier.

In a small outboard boat in choppy seas,
approach the shore stern first. Let the bow take
the oncoming waves. Ship the engine and
maintain control with oars. You can also drop
anchor and pay out the line until you reach shore.

If you leave your beached boat unattended for
any amount of time, check the tide table for the
area. See Module 10-4, Learning Objective 4, for
more information on tide tables.

If you beached your boat at high tide, the surf may
be a long way from the boat by the time you get
back. If the boat is too heavy to drag back to the
water, consider anchoring it, stern shoreward, in
chest- or hip-deep water before leaving it. See
Module 10-4, Learning Objective 2, for
information on how to anchor a boat near shore.

If you beached your boat at low tide, rising water
might sweep it away by the time you get back.
Pull the boat above the shoreline on the beach, if
you can, or anchor the boat in shallow water. See
Module 10-4, Learning Objective 2.
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Approaching Here are the steps to follow to approach shore in
Shore heavy surf:

1. Start from relatively smooth seas just clear of
the surf line.

2. Drop the anchor.

3. Make sure you know where swimmers, divers
or surfers are relative to your position.

4. Put the engine into neutral.

5. Pay out the anchor rope and let the boat drift
backwards toward the shore. The anchor will

keep the surf from dashing the boat against the
rocks. ,

6. Take the following precautions as you approach
the shore:
« always keep an eye out for what’s behind
you
* be careful not to let your engine hit bottom
» be prepared to abort the approach at a
moment’s notice.

Leaving Shore To abort an appoach, or to go back out to sea:
1. Apply forward throttle.

2. Retrieve the anchor rope as you go.

3. Recover the anchor.
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bitt

bollard

bow roller

bulwarks

capstan

chain locker

cleat

dog

fender

ground tackle

- gypsy head

hawse

Useful Terms

Useful Terms

a metal or wooden post fixed on the deck of a boat
for securing lines.

a post on the dock around which a rope can be
secured.

a device in the bow of the boat that allows the
rode to be paid out or heaved in. It also serves to
secure the anchor when the vessel is underway.

the sides of a ship above the upper deck.

the vertical or horizontal drum fitted to a winch to
take the anchor line or chain. Also known as a

gypsy head.

a container that accepts the anchor line or chain
after it passes over the capstan.

a homn-shaped fitting around which a rope can be
secured.

see riding chock.

a protective device placed between a boat and a
dock or between 2 boats to prevent bumps and
scraping. :

all the gear necessary to anchor a boat.
see capstan.

the pipe or hole in the bulwarks through which the
anchor line or chain passes.
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knot

riding chock

rode

scope

splice

stopper

weighing
anchor

wildcat

Useful Terms

used to form a temporary loop at the end of a line,
or to put a stopper in the line, to join 2 lines
temporarily or to secure a vessel.

a device attached to the anchor chain that takes the
strain off the winch when the vessel is riding at
anchor. Also known as a stopper or a dog.

all the gear between the boat and the anchor. It
includes the rope line or chain and connecting
swivels or shackles.

the length of a rode, measured from the hawse or
bow roller to the anchor, compared to the depth.
For a scope of 7 to 1 pay out 7 feet of rode for
every 1 foot of depth.

a method used to join 2 ropes together, or to form
a loop.

see riding chock.
to retrieve an anchor.

the sprocket wheel that engages the anchor chain
or line as it is being hauled in.
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Further Reading

To find out more about the subject, see the
following sources:

Practical Seamanship Illustrated, written by Robert
Das & Harald Schwarzlose, published by Seven
Seas Publishing Co.: Camden, Maine, 1987.

Piloting, Seamanship & Small Boat Handling,
written by Elbert S. Maloney, published by Hearst
Marine Books: New York, 1991.
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Exercise 1

Complete this exercise by yourself. Work from
memory as much as possible. Do not consult your
notes or the references unless necessary.

You have 45 minutes to complete the exercise.

1. True or False?

a)

b)

d)

Nylon rope is cheaper than polypropylene
rope.

T F
Nylon rope can be used for an anchor.

T F

Nylon rope recovers better than
polypropylene rope after stretching.

T F

Nylon rope is less resistant to fuel and oil
than polypropylene rope.

T F

Ropes should be stored in any convenient
place.

T F
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Exercise 1

f) A rope 5 times as strong as you need is
generally the best choice.

T F

g) Ropes should not be exposed to oil,
gasoline, paint or chemicals.

T F

h) Pulley blocks and the grooves in them can
accommodate any size of rope. ‘

T F

1) You can use either a knot or a splice to
form a loop at the end of a line.

T F
Why is it important to wrap anti-chafing

material around ropes where they rub against
the boat and other equipment?
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3. When should you switch the ends of a rope
around?

4. How would you join two ropes together?

5. What is involved in getting mooring lines
ready for docking?

6. If your boat has a right-hand propeller, how
should it be docked?
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7. How should you leave mooring lines in tidal
waters?
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Exercise 2

Complete this exercise by yourself. Work from
memory as much as possible. Do not consult your
notes or the references unless necessary.

You have 45 minutes to complete the exercise.

1. What is the general rule for deciding how
much rode you need for anchoring your boat?

2. What might happen if a boat is anchored with
less than the required scope?
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10. What is the first thing to do in weighing
anchor?

11. How should you position your boat when
attempting to beach it?

12. How should you approach the shore in a small
outboard in choppy seas?
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3. What is a bow roller used for?

4. What position should the wildcat be in when a
boat is riding on the chain?

5. Where should you stand when working near a
capstan?

6. Why is it important to be concermned with the
depth of the water when anchoring a boat?
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7. In what direction should you point the bow of
a boat when setting anchor?

8. If you are setting anchor in 12 feet of water,
how much rope do you need for a temporary
anchorage?

9. What should you be alert to while your boat is
at anchor?
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10. What is the first thing to do in weighing
anchor?

11. How should you position your boat when
attempting to beach it?

12. How should you approach the shore in a small
outboard in choppy seas?
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