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Reference Manual 
Module 10-5 

The Aim of 
this Module 

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. 

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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Reference Manual Introduction 
Module 10-5 

How to Use To get around in the manual, consult the table of 
this Manual contents. 

Fisheries & oceans 

To know where you are in the manual, check the 
top and bottom of each page. Start from the upper 
left comer 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 oon. 
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Learning Objective 1 

1 . Chart Abbreviations & Symbols 

Learning Objective. 

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

Testing Conditions 

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

Passing Criteria 

CCorrectly answer all the questions. 

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

Training aids Several charts. 

Fisheries & oceans 

25 oral or written short-answer questions on the 
abbreviations and symbols· on the charts. 
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Module 10-5 

Charts 

Before using a 
chart 

Symbols & 
Abbreviations 

Fisheries & oceans 

Learning Objective 1 

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

Before using a navigation chart, check the 
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 comer. 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 ccharts all 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. 

Here is a listing of symbols and abbreviations 
found on Canadian charts: 
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Learning Objective 1 

The Coastline (Nature of the coast) / Contour de la côte (Nature de la c6tel 

\ 

_ ________ _ 

2 

3 

4 

8 

11 

Coastline imperfectly known

Trail de côte insuffisamment
reconnue

Sleep coast

Côte abrupte

Cl ffy coast

Côteà

Stony or shore

Rivage de cailloux ou galets

Sandy shore

Rivege de sable

Coastline

Traitde côte

Low waterline

Laisse de basse mer

Foreshore: strand (in general)

Estran (en général)

Foreshoremud 

Estran vase

12 

\ 

Fisheries & oceans Aug 25, 1993 

Foreshore sand

Foreshore stones shingle
boulders or gravel
Estran pierres galers gros 
gale IS ou gravier

Foreshore rock

Estran roche

Foreshore sand and mud 

Estran sable el vase

Foreshore sand and gravel

Estran sable et gravier

Breakers along a shore 

Brisants côtiers

Marsh Weeds

Marais Herbesmarines

Foreshore: weeds

Estran: herbesmarines

·. 
Pages 
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Coast Features 

Leaming Objective 1 

(Explanation of Abbreviations) 

Physionomie de la (Explication abreviations) 

G 
Gull 

Hn (Be/ Dist 
Port /nature!/ 

8 I Is (8dJ Jct 
Juncr,on 
Jonct,on 

Fjord. Fiord It Its Gp 
Group 

flors; 

20 Arch 

Cr 
Creek 21 Pen Peninsula /B ) Br 

C 22 C Bk Bks 

Int 23 Prom. (Bi) Sh Shi 
Haut-fond 

Str Hd Rf Rfs 

Sd 
Sound Pt Point L 

Pointe Bordura da r;c,fs 

Passag,.Pus; 
26 

Mtn Mts Mountain: Mount 
(81) Grd Gd Ground 

PHS Thoroughfar1; Thorofar, Mt Montagn,;Mont Fond 
Pusag,: PHs• 

10 Chan Ch Ch11nnal 27 Rge Rang, of mounta1nJ 
/Bm) GI 

Glsciar 
Chanal;Canal Chain, da montagnas Glac,ar 

10a Nr, Narrows 29 Pk P,a/c 
Partuis Pie 

entl'/lnc, Bould,r ' 
11 ent 

entrH 32 Bo 
GrOffe pierre 

12 est 
estuary 

JJLndg Ld Landing 
eStU/lll'/l g Point d1 d,barquam,nt 

14 Rd Road.Road:Jtud 
35 Rk Rks Roclc;Roclrs 

Rlldfl Roch1r; Roch1rs 

15 Anch Anchof"tlga 
(81) App Acproach: Approaches 

Movil Mouillaga Approche: Apcroch•• 

16 Hr 
Harbour 

(Sb} R 
Rivflr 

Pon tan g;n,ra!J Rivilre 

Fisheries & oceans Aug 25, 1993 Pages 
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Learning Objective 1 

The Land (Natural features)/ I errain (Caracteristiques naturelles) 

0 

101 

101 

Contour Imes /with eteva/lonsJ 

l:gnes de mveau. lsohyoses 

( avec altJtudes) 

Contour lml!s taoorox1mare) 

L,gnl!s de mvl!au. lsohypses 

faoprochees) 

Depression contour 

Lignl!s dtl nivl!au de depression 

Relit1f: shown by hachures 

Figuf'!t1on du reilef oar hachures 

Relief.· shown by form-Imes 

F1guf'!t1on du rl!l1ef l)ar courbes 

Glacier, 

Glacier, 

Slide 

-tboulement 

Prominent trt1t1 • dt1c1duous 

Arbre remarquable • caduc 

Prommt1nt tree• comft1rous 

Arbre remarQuabitl · comfere 

Elevar,on of top of trees 

Alt1tude du somml!t d!!:s arbrl!s 

IJ 

... ,-
/ 

14 

----- -:::::-

(Cc) 

17 

19 

20 

\/ .... ,., .. .. ~,,-... 
I\ 

(Ce) 

Fisheries & oceans Aug 25, 1993 

---

--- ---

River. S (ream. C re"• 

Fleuve. R1v1ere. Ru,sseau Cr11711<' 

lnrerm,rtenr stream 

Coun d'eau 1nrern11rre11r 

Indefinite stream 

Coun d'eau i~delim 

Braided strl!am 

Cours d'eau am1st(ln1ose 

Lake.Pond 

Lac. (tanq 

L1goon 

lagune 

Minh. Sw11m11 

Marais, Marrkagl! 

Rao1d:s 

Waterfall . 
Ca:sc11rll!, Chuff! 

Pingo ({)Uk) 

Pmgo (sommer: 
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Le,aming Objective 1 

Control Points / Points de repere 

1 6 
Tri11ngulat1on po,nt 

4 !B 
Observaoon soot or plilar 

Pornt de trtangulaoon Point ou ptlier d'observar,on 

Ta 
+ Astronomic st1JtIon s . Bench mark 
+ ASTRQ S 18 /Ion 8s tronomique •!M Recere de mvellement 

2 ,:, .. Fixed oo,nt International boundary monument 
Po,nt de oos,r,on determmee 14 0 1111 with number 

Summit (soot elevation) 
Borne front,ere internar,on_sle 1Jvec numero 

3 •241 
Sommer (ooint cote) 

Units, etc. / Unites, etc. 

, h 
Hour 

7 ft 
Foot 20 • Degretl 

Ht1urt1 Pit1d Deg,, 

2 min Minute (of time) a yd Yard 21 ' 
Minutt1 ( of arc) 

Minutt1 (dtl tt1mps} Yard; Vt1rgt1 Minutt1 ( d' arc) 

3 ! !!IC 
Second ( of time) 

9 Im Fathom 22 .. Second (of arc) 
Secondt1 (dtl tt1mps) 8rHH Se~ondt1 (d'arcJ 

4 Metre 
11 M Nautical milt1 23 No Numbt1r m Mer,, Millt1 marin Numero 

4a dm 
Decimetre 

(El} Sm 
St1tutt1 m,1, 

(Edi kc 
Kilocyclt1 

Oec1metr1 Millt1 terr,stra Kilocycl• 

4b cm Ctntimetra 12 kn 
Knot 

(Et1J kHz 
Kiloht1rtz 

CM timer,, Noeud Kiloht1rtz 

4c mm Millimatre 
13 Lat 

L1titudt1 
fEIJ MHz Megahertz 

Millimetre L1titudt1 Mjg1ht1rtz 

4d m2 Squara metre 
14 Long 

Longitudt1 
(EgJ 

µ.s Microstconds 
Mitra carre Longitudt1 µsec Microseconde, 

4e ml Cubic mer,, 
(Eb/ Edn 

Edition 
(Eh} ! 

Appro11ima re: A bout 
Metra cubtl Edition Aoprocne. Approxim11Jf: 

Kilometrr, Corr,ction 
Environ 

s km 
Kilornetrr, fEcJ Corr 

Corraction 

6 in 
Inch 

18 Alt 
Altitudt1 

Pouc• Altitudl 
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Learning Objective 1 

Adjedives, adverbs, etc. / Adjectifs, adverbes, etc. 

1 Gt 
Gre11r 

17 Abt 
Abour 

34 Approx 
Anoroximare 

Grsnd Environ Aoproche, Approximarlf 

2 
L,ltfe 

22 Aero 
Aeronaur1c11/ 37 Abend AbaridonPd 

Lit P1H1' Aeronsur,que Abandonne 

7 Mid 
Middle 25 Prohib Proh1b1red 39 Occasl 

Occas1nn!fl 

Du m,i,eu. Mayen Inter lnrerdir Occasionnel 

11 St St!I 
Sainr 30 Priv 

Pnvare, Pnvarely 
42 NM 

Norices ro Martnf!rs 

S11,nr; Sainre Prive: P11rr,cu/1er Avis aux nav,gareurs 

12 Consp,e 
Conspicuous 33 Subm 

Submerged 
Visible; Remerquable lmmerge: Submt1rge 

For comotere lisr of abbrev111rioM shown on Canadian charts. see Pages 24 · 28 
Pour une liste comp!~te des 11brev111t1ons 1ndiquees sur !es carres canadiennes. consulrer !es pages 24 · 28. 

J. 
(G111 • - - - • 

Dylr.1 / Ou;ue 

6! 

8 

Ports and Harbours / Ports 

Anchor11g11 for VtlSSIIIS 

Mou1//11g11 pour navires 

Anchor11g11 w,th d11fint1d limits 

Mou1ll11g11 11v11e ltm,tas prk,sees 

8r1111kw11111r 

8riu-l11mt1s 

Dyke 

~Digu11 

Jerry. P111r 

J111e11,Mo111 

(GbJ 

11 

12 

I ---------------~ 
12b 

(Ge) 

Fisheries & oceans Aug 25, 1993 

Ruins 

Ruines 

Groyne 

tpt 

Anchor11g11 proh1bired 

Mou1/!11g11 1ntt1rdir 

Ou11r11ntin11 1nchor11_qe 

Moui//11911 d11 qu11r11nt111ne 

F1.~h1ng proh1h1ted 

P~chtl 1nterd,re 
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Learning Objective 1 

Ports and Harbours (continued)/ Ports (suite) 

~----------, 
I I 

-c:=J Floating dry•doclr. 
. I -tr" I 

I Cat, skh• 'llort,nt, ----------.J Scot! ground 37 

,----------., o,pot d• d,bteis 

J I I Gridiron; C,r,t1ning grid 
I S-/Dlb•• I 

I Grit de c,ren•g• 
13 l.---------J 38 

.l. i--- P•tMt slip: Slipw•y; W•Y$; 
Fisheries; Fishing st•lr.n - - --

..l.. Htwl out; M,rint! r,ilw•y ......... Pkh,ri,s C,t, de h,t11gt1 
14 39 

... .. 
Fish-tr,p; Fish-weir 

e- .. Remp .. ••,: 
Madr,gut1; N11s:st1 . - ' C,t, dt! r,u•i .... .. 

14a 
.. 39• r--· 

...__ ,,,.-
M,rint1 f•rm Loclr. 

~ 
,.....,.., -

~ 
,., 

:::::--- Su;tctustl ....., 
Ft1rmt1 m•nnt1 ./ 

15a 40 -

Wh,rf; Ou•y 
0 

Port mt!dical offict! 

- - Appontt1mt1nt; Ou1i 8uruu de sant, du port 
18 44 

e @ 
M,rin1 Hu/Ir. 

Port dt1 plaislnca 
<==:> 

Ponton 
(Gd) 45 

0 @ 
8t1rth (with lt1ttt1r or numb•rJ 

l 
Anchoragt1 for st11-p/1n•s 

P0&t1 d' 11m,rr,g1 Moui//11gt1 d' hydr1vions 
20 r,vt1c t,tt,. ou num"o) 47 

Oesignltfld ,nchoring b•rth ---------@@ (with l•t1t1r or num,,.,) I I SH•fJl•n• t,nding ,,,_ 
I I 

Post, di mouifl•g• d,sign4 I ------- .... -I Amerriu•g• d'hydrevions 
201 f•Vflc lt1tt,. ou num4ro) 48 

Con•tr 
Dolphin 

,---------, 
Undt1r construction I I 

,. _____ , 
• Doi •O" - I :....r-D•upllin - En construction 

21 50 

G- C rene in gt1nt1ral -------- ... 

, ___ 
--

ArH und•r f9CiarMtion; 
Grut1 t1n g4nml I 

~ ' 
Being fillfld 

~ 
I \ I 

Cont,int1r cf9ntl I ,,,,,, I Tt1rrw -(Jlein ,n cours d• 
24 -0-

Grut1 pour contt1nt1urs 
I 

I construction; En rem(Jlis.sllgtJ I 

H,rbour-mntlr' s offict1 9· 
Whist/ti station (with dist,nct1) 

@ 
8urHu du Capitain• du port 

Poruu dt1 sign,li:s,ation 

28 (G•J 
( 11vt1C distanc•J 

§ 
Cu:stom-hous• ~ ........... Tie• up w•II 

BurHu di dou•n• -........ Mur d'1m•rr11gt1 
29 (GfJ 

~c:> 
Dry•dod. 

81:s:sin d• radoub: Cal• skh• 
36 
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Learning Objective 1 

Topography (Artificial features)/ Topographie (Constructions ariificielles) 

Highwt1y, Rot1d:Streer Pile: Piling. Post 
•P<1e1P,eu 

--- - Routt1:Rue P,eu. Py lone. Piher: Pote11u 
1 --- - 9 

~ 
H1ghwt1y mt1rker Csnt1/ 

Route t1vec numero Cans/ 
/Ht1) 13 

I -Trt1ck, Footpt1th: Trt11I 
------------ -~; 8rtdg11 ( ,n gen<Jr81/ 

Ch11min: S11nt1er; Piste Pont ( en gener11I/ 
2 14 

Rt11/wt1y: Rt1tlrot1d Swing-brtdge 

Chemin de fer ~ -I - Pont tournent -,.._ 
3 16 

- R111/wey station ·-- Ldr-bridge 

St11t1on de chemin de f11r. Gare ---.. Pont • soullvement 
Jb 161 

: = ==E Tunnel 
\ 

Bucule; Drew• bndge __, - -
Tunnel - Pont bascuillnt: Pont roul11nt 

Jc--+-, ~--- E I I (He) 

Embenkment; Levee 1211tl Cl 21 ft t9 Cleerence. verticel tlllllUIIUIIUIIIU 

lt1IHl1fl11'11nttH Rembl1i; Liv~•; Digue 19.5 "'' I 32 I u H1uteur lib~: Tirant d'11ir 
3d 18a 

I I I Htt11111, 11 Ut '" Cutting Cleerance. honzontal 
f•Oi 

ltlUIUIUUllllUII Trenc"'• L11rgeur horizontal• 
Je 18b 

'· \ J 
19 \ ... o··· '\ 

F11rry 

3f~ 

C11usew11y 

Ch11ussn 1ur~l1vee 811c: Tf'l/vers,er 

I Overhead tr11n1l)!Jrter; Overh111d - cable; Power tran1m11s1on line 
, 

011m Tr~ - T, I ... re1~,,11~rique: Clble 11~rttm. < 811rr11ge 
4 \ Ligne de h11ute ten11on 21 

\ 
Log boom; booming ground. ,-1- -1- _, __ ,_ -•-, 

---- ----------- Piceline I i boomsticlt.s 
I I 

' Piceline 
~ i 811rrtlre flottent11 ~n bo,s. 

/Hb) - - p11nne; p11nn1 de bt1rr11ge 

\ 
Gu1Gu Ga, ;,,celine 

~ 
Ice boom ----------- G11zoduc Al'tC'ltM nt:rw• P11nne • gl11ce 

(He} (Hf} . 
0,1, Pttrote 0 ii pit,eline -----------

Olloduc 

Sa 

PW! Potable weter inralt.e - ·-------
Prist1 d'eeu poteble -

/HdJ 
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Buildings / Edifices 

~ ii 0 "·" 

City, Town 37 

• 
C,te, Ville 

JL-Jl r--, 

' '' "'-DC ._ - - - --' qu 

1 
lrir 

40 

Buddings /m general/ - ~ • Constructions (en genera/I 
0 T, 

Ja 41 

Church, Spira; S IHpla 
~ • tgliH; Flkha; Clacher 

8 42 

o e~, 
0 

Catvary:Crou 

CalvairtJ; Croi'll 
17 44 

0 , .. Tr 

Air field; Airport 

i" 4) Champ d'atterrissaga'.· OWT 

23 Aeroport; Aerodrome 45 

i Monument • @ OM•"' O""-
Monumtnt 

35 53 

oc •• Cupola 

Coupol• 
36 

OD111 
Dom, 

Dom• 
(la) 

Leaming Objective 1 

E!evaror: lift 

{le~ateur, Ascenseur 

Ruins 

Ruines 

a Tower in general 

Tour en general 

• Windm,il 

Moulin j vent 

ff Chimney; Stack 
Chamine11 

1 Fleme tower 
Torr:her! 

fj Water tower. Stand-pipe 

ChAtaau d'Hu 

• Tank 

ReJervoir 

' 

Miscellaneous Stations / Stations diverses 

+ lilesavmg station 0 .. .f Flagstaff; Flagpole 

Station de sauvatag, Mir de i>awllon 

6 19 

(j) 
Pilot boarding station 

Station d'ambarquamant 

8 
de pilotas 

Fisheries & oceans Aug 25, 1993 Page 12 



1 

2 

Reference Manual 
Module 10-5 

.. Pos,r,on of t,qht 

EmoltJcement d'un feu 

Light flash 

' Enluminur1 

Lights/ Feux 

Okfl a 

24 

VO 

(Kc/ 

Int OHi 10 
{;} AERO 

A,r light. Aeronautical light 

Feu aeronaut,que 25 

4 

LR 
Air obstruction light 

Ill LIi /Kd} 
Feu d'ob:stacle atlr11n 

(Ka) 

A,r obsrrucr,on light Al AJ 

! .bra FIFI 
(Arctic char1s) 25 

Tr Feu d'obstacle atlr1t1n 

(Kb) (Car1es di f'arctiqu1J 
Go0cct21 Ocl21 

l Light veS31I, Lightship 27 
8at11u-feu 

8 Go Flt JI Flt JI 

2 lll lit V. (SH I Voir NOTE) 
28 

2ltl ' 
L11ding lights 

LJ r····· 
Faux d'1fign1m1nt 0131101 

11 
0(91151 

(Ke) 

t ....•.. t ---~ S«tor light ... -·· •• I 
·•, 

·- ... _ -'!'. -- ' Feu a St!CtlUr - - -l 
12 0181 • l Fll51 t ,.,.,,., ..... , (Kf/ 

f. -01, 210•---
Direction light 

F,u • direction va1J1s1 
13 -

----- VQl91l0s 
(Kg) 

F 
Fixed light 

F,u fi,1 V0(81• LFll01 
21 

(Kh) 

o« 0c 
Occulting light 

F1u i occult1tions F1(2•1191 

22 F112 • 11101 
(Ki} 

Fl 
Flashing light 

Feu • Jt;i.ts FFI 

23 29 

lsophas, light; Equal interval light 
t Int l11 

Feu ;,ophas, 
FGoFltJI FFltJI 

23a 30 

Fisheries & oceans Aug 25, 1993 

Learning Objective 1 

Ou,ck fl11shm9 119hr 

Feu scmr,llant 

Very Quick flashing l,Qht 

Feu sc,nr,!!ant rap,de 

lnrerruored Quick flash,nq t,qht 

Feu scmr,!!ant d,sconrinu 

Long flashing t,ght 

Feu a eclats longs 

Alrernat,~g hght 

Feu ! r:hangemenrs Cle colo,;,r,nns 

Group occulting light 

Feu a occultat,ons gruupee.~ 

Group flashing hght 

Feu a eclats grouoes 

Grouo qu,ck f!ashmg t,ght 

Feu a scmt,llemt1nrs grouoes 

Grouo q111ck flashing ,,,,,s long 
f!ashmg light 

Feu ;!/ scinr,llements qruuµes er un 
eclat long 

Group vt1ry au,ck flashmg hghl 

Feu a sc,rwllements rap,des 
groupn 

Group vt1ry quick flashing plus 
long flashing light 

Ftw a scint,llemenrs rap,des 
grouoes et un k!at tong 

Coml)0!1t11 group flashing hght 

Feu a «lats d'iver,t1ment groupes 

Fixed and flashing light 

F1u fin vantl par un tlclat 

F,•ed and _qroup flashing hght 

Feu f,:r:e vane pIu aes eclats 
grouoes 

Page 13 
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42 

44 

53 

54 

56 

57 
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Leaming Objective 1 

Lights (continued)/ Feux (suite) 

Morse C008 r,ght (With ff8Sh8S 
Ye/low. Amber. Orange grouped as in letter "A") y 

"4o/AI Feu; s,gnes Mone (Avec !Kt) Jaune. /l.mbre. Orange 

enlum,nures grouoees comme 
d11n5 /11 lettre "A'"J Obscured fight 

Obscd Obtc 

Every 58 Feu m11sque 
ty 

Chaque 
Unw8tched light 

IUI 

(Kl<) 
Feu non garde 

Visible (range/ 
v;, 

Vis1bilit4 (por1e1J Occu,on11I light 
Occul Occu 

70 Feu occu,onnel 

Siu, 
Bl a, Ver1ic11I fights Bf,u v,r1 

80 
Feu11 ver11c11u11 

Grnn 
G v,r1 All lights II~ whir, unl,u otht!rwis, Stlltfld 

Tous l,s f1ux sont bl1ncs sauf indic,rion contra,~ 

R1d For information conc,rning light5. set! Ministry of 
A Tr11nspor1 publication" LiJt of LightJ. Buoys 11nd 

Roug, Fog Signals~. 

Whir, 
Pour des rens,ign1mt1nts concern11nt !es feu11. con5ufter 111 

w publication du mmistirfl des Tr11n5por1s. "Livre des feu11. · 
Blanc dH boue,s ,t d,s ,,gn1u1. di brum,". 

Buoys and Beacons/ Bouees et balises 
Po:s,tion of buoy or b11con Spheric1I buoy 
(f/0'1tingl 0 

cmplaumt!nt d'un1 bou41 ou 7 
Bouit! sphinqufl 

bal,st! (flottantt!) 

Buoy symbol out of position Spar buov " 

v V I ' ' Symboffl pour un, bouH hors 8 
Bouee i espar 

(L11J di POSttion 
Barrel buoy; Ton buoy 

l l l J 
Cl 

l l 10 
8ou4fl·tonnt!. Tonn, 

e' \1 1 Light• float 

~ Light buoy 12 Feu flottant 

' Q,,, i! 
BoutJ, lumin,us• l • .I. F11irway buoy; Mid - channel Q • a , ~ •• •• •• •• •• buoy; Sal,· w11tt1r buov 

'J '1 \ • 121 ' J.,,"' IN. ,J Wlftl 8ouh dt! chtm11I: 8ouh de 

\.-' 14 AW AW IW Uf AW mi• chenal: 8oUH d'eau11 sauves 
2 ;' 

.I. • t • .. 
8t1II buov • • • • • St11rboard hand buoy 

e e,,. ,dllU 
3 Baue, I cloch, ... I.HU ... \lt1la Bouet! di tnborrl 

15 ., • • 
ea-~, £1 GONG 

Gong buoy 

' • Boue, I gong 
.. • • Port hand buov 311 I I I I G 

I J J WMS Jilli .. 8ouet! dt! b,bord 
'Misti, buoy G G 

d d-.. , .. .id WMIS 16 ,; G G 

4 8oue, I s,m,t 

' .,~ ~1'11111 !,_llU StarbOifrd btfurcat,on buoy 
Can buoy. Cylmdr,cal buoy AGA IGA AU IG~ AGR 

Scutt d,i btfun:1won de triborrl -= 
5 Bouit! plat,: Boue, cylmdrrqut! 

Conical buny Nun buoy I .. '~- tWHIS ~ am Pnr1 brfurc11t1on buoy 
a. G•G GIIIG ljllf'i r.1111,; G~C 
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Learning Objective 1 

Buoys and Beaconc; lcnnt,nuedl / Bouees ,,, b;ilisec; l•111tel 
f-------------,------------,-----------,-------------J,mr:r,on huny_ ,\,1,rlrl/,. qrnunrl 

l • • & 1 1 
•I •I 11 tt •I tt 

briny 

~our!~ (1,. ;nnc r,on Dm,,.,. ,,,. 

,_,_8 _____ ·~,--,----. bttnc m•rl'~" 

,-!, 0 "' ~ 
l)W Oi\lf ~W ~'# 

M0t1n11q h1,ny 

8outtt ou r:.oll,,. rl an,;,,r;1(1tf 

l l l l l 
r,,,. •• •• 

~ } 1. 1 1 L. 

51 

/[1/ 

f'•~rf"ln (111 ,,,.,,,.,,"'Ill ... 
SJ 

22 n,,.,,,,,,,f/K.nl'f 

'4 q q 
"' ... \ 

WO, ' w WO, O,W 0, 

' Q l l l .. • ... .. .. 
/Lb/ 

\ <: ,1 11 
' ' 

,, ,, 
;' ! ~ 

' 28 

\ ~ ,., ,., \ 
' ' ' 

,, ,, 
/Lei 

• ~ 
c:,. ''1 \a .. 

WO, WO, '#Gt •ti WIii 

/Lr!/ 

11 0 "'''1 e:-._I 
WO, WO, WI) WIii WO, 

/Lt/ 

\ a = r:..' e:-..' 
WO, WI) WI) WI) wa, 

IUJ 

11 a ,., \ ., ., w , . 
/Lg/ 

,,! ,,! ., w, 
ILhJ 

b,llt • IJf 
I 

/Lt/ 

• 
" 

' 42 

I 

43 

' 
44 

• 
45 

.. 
'"' 

SMe,11/ 1'UrfJO!Uf h11oy 

80~11'1«,a'-

Ar,chm11qt! huoy 

Bof.Jfl• r!~ mrtt1,il11q,. 

Caut,o,~ry 1,.,,,. 

Kttr, out t,,,uv 

Boo# r1·,m1ro,1 .,,~,,,,, 

Control l!l"'Y 

BOflH dtt Cf'#tttri-. 

lnto,mat""' buoY 

80Uft ,,. ,..,,..,.,,.,,,, _, 

8.,,con tN buoy w,th r1~s,qn1110, 

s.,;,. Ofl /xJuH n« rl•s19mtt-

(1,ntt,,,. 

Ilk/ 

''"'·1-------
fl• !l•J. ------

I 

!llllf-------
ILi/ 1,,.,...,"., .i.,r,ro 

j 
ILm/ 

.... 

-- --- -· ILn/ . .. 

J 
. . 

i, lfll J./ J-
" " " " 
! ,J . 

\"n _{'MIii ,,, ,,, ,,, 
"' 

I . . \n11 J J-,, ,,, ,, ,, 

i . 
J/ J- Ti"" 

'" 
,,, '" ' ' 55 

C~/'1/- Jl(Jr? 

J,,rlflt:.lll!flf rll! r:Ahlf! 

P,,,f!/,r,~ J1qrt 

lnrltr.1ft~,,, dtl! f'lf'lt'l111~ 

/Y(Wt1' c11rrltttAI h11nv 

Bm," t11rr1,,,,,,,. 11r,,d 

£11.c, r:11,r1,,,1111h11cu; 

8~ ,:11rrlm111tt l!Jt 

5011th c11rrt,.,111 bu,,,, 

8tH'8 ca1r/,r,111- s,K1 

WfJ!t C1ffff111,,/ l"trH.,,, 

Bouft c111rl1r,11I-. m,-.,, 

O,I uut11ll11t,cn !:moy 

Bou,11 di! r•r:htucht'1 !H.trohjre!f 

L 11rgl! ~fltnn,11t,c 11•,11q11t10n•I 

Q buoy ILMvBY/ 

8 7 Gr1111dt1 l!JooH rll! n,,v,g11t>nn 
i------------~ •ut~•tiou• /L!INBY/ 

~o,, 
Slfflft .,._. ~•••• uuti• l"fll'h""' i,f r•~ 
lt"' .. ~~-..., .... _..,._1..,.._... 

F,,, H'tlormet,,,,, r."~•'"'"'1 huO"fltq~ JV:tl'!''"'· ,,.., A.-fmrttrv of 
Tr1nJport fHJblie•t,,,,,,,, - Tl,• C~n,ut,•n Alff! to N11v,q1ttMff 

Sv,t•m- inti .. lr.tt ol l,91t1,. Buoys •nrf ~"9 5~,,,1,-
1 

rour rll!!I 'l!"J•l'fJ"""'•"'·' cnnct!rnttnt ,,,, J"t.ttt6111~!f "" 1Jnl,,11ql!. 

co,,,11111!1' ,,., r,ubhc•'"""J rfo ,.,,,,,,,f6,~ rl"J Tr1t"!'tJ<ltt., . 

·· l I! J~.,tf'rt'f' c11n~rl,,,,, rl 11w1-., • /11 111t1,1Jt711hntt "' If' 

·• l ,..,,. dl!J f•u•. rfp!f bnuHJ It d~s J~""'" rll'! t,,,,m,-
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Leaming Objective 1 

f----------~ 
Small· Craft/ Petites embarcations 

/\105 ro N/\VIG• TlON /,\ICES.I. LA NAV1GA flON 

Ca" •owt eoner111 t,un'f'• 

I ,, 

ml 

t
i 

. 

I 
' I 
: I 
:, 

l 
" 

,,. .... 
-'"•'"•'· hlC~/Roule ,1t ... n.11,,.,... 

lloulH t , • .,., 1¥-.C .......... ,M 

& """'u £NtH " r::~H 

l•9hlod -·· l J I A A'"' .. -" ~ ~ " ..... ,.&Nlt .ii I 1 l 9.,,. .... h"".,'"'"'"' ~" "~ l Plou•..,, ,..,....,...,, .. ,. -..~ r6f~lllttl"llil •llfi•r L•qhl•d '°"'""'" ...,.tt, , .... 1111, ,.,u_,,,.,llil 1· 

l,qht """" l I l r•v• '"'"•'"• 

lheh11 rift~ ,ntb(•••• ff•itettefl 
of wt1,t,4ity of dl~HCOftl 

, .... .,""°"" 

, ........ -.-... --. -----

. 

' ... •• •• •• 
' . " ...... , 

t .., 
0--

LIi liOt"•• 'ftutll hl•ttf'II lifld~ le 
dw~flOII di ..... ,. dH Ill .... , de JOIII' 

-de•-

·-ftia-de_ ..... ,_ 
--"-.."'""""" 

--:-~~---,, ,....,._. __ _ 
•, .. \ . :•-"-"-­

/ 
I 

' 
I ' ' \ 

\IRltMN•- • I I 
.f.l \,: I ,r, ,,, ' 

I-,.,. 
'. ' 

I \ I If \ A..,._ __ 

(;)

4'1Y I \ 

"""'''_,,_.,...,.._ 
I 

ji\ /\--
'" 'C..) Ill I 

J : 
'

I I ..s ., ,, .,,.,,/ 

OTHER SYM80lS/ AUTRES SIGHES COHVEN IIONHUS 

c_.,... © ~ 

~ ---
YI I 

I 

9..,...~--.... ~ ~ Nt1111:viaf ,e lfflel e,1n eh1r1' Ft11 

if'lfOl'fflaflell ~ .... Mtwt •~ 111d lttbt.._,..,ie.... IN 
__ ,., __ 

® 
=-@ - ,__ ._ ... _ lt ..,..._ ~ d- otHt _,._ 1·ollf'Arl,,. ,., __ 

tv• e_.." oe-,, eefttft ..,.,.,ealieflt ,.,,.. dn ,.,.. ......... •"•• 
COf'CIH ...... ,t·.._,t,elll , ...... C&l'I S 1• 5 ... _. &flt•~...,..... 
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2 

3 

4 

9· 

911 

(MaJ 

(MbJ 

10 

1011 

1 

13 

14 

Reference Manual 
Module 10-5 

Leaming Objective 1 

Radio-and Radar Stations/ Stations de radio et de radar 

Ao Ttl RI 

OAolnO~c 

0 Ro Tr 

0 TVTr 

O.,._T, 'tr 

0 •• T·t 

Ao Sia 

0 o~ 

,\\ ,~ Ji9 

Hortt 

, .. 

Radio ralt1ohont1 statJon 

StatJon 1'8diotileohoniqut1 

Radiobaacon 

Radioohare 

Circular rediobHcon 

Radiooha,. cin:uleirw 

Radio towt1r: Radio mast 

Pylont1 dt1 TS.F .. MAI dt1 T.SF. 

11 

12 

13 

OR• 

oR,coo 

Radar srar,on 

Srat,on da radar 

Radar r!soondar baacon 

8alist1 radar ~oondaustl 

Radar ,.,,fftlctor 

R"ftlctt1ur r1dar 

At1ronautical radiobe11con 

Radiophare aeron11ur1Qua 

Talt1vis1on towt1r: Telt1vis1on mast 18 
Py/On~ de r;1,v,J1on 1---------------

Micrawav• towt1r 

Tour dt1 micro• ondH 

Radar tow•r 

Tour d• redar 

Radio broadcastmg stat,on 

Station d• radioddfus,on 

CoHt f9dio stat,on ra. T.G./ 

Station f9dio c6tilr1J (Q. T.G.J 

(M</d t1 
(Md} 

Radio calling• in ooint 

Point d'app•I oar radio 

A•n"•ldish 

Antt1,,n• parabohqutl 

For information conc•rning radio aids. Jtltf Ministry of 
Tr9ns,x,r1 pubhc,rion ·· Rad,o Aids to.Mannt1 Nav,gaoon" 

Pour dH r1JnseIgnt1mt1nrs concarnant J,.s 11idt1,1 r11d10. consulrar 
la oubltcat,on du mm,srir• dt1s Transoorts . .. A1dP.s radio g la 

navigation mantim•"· 

Fog Signals/ Signaux de brume 

Fog S,gMI (IH ry,-s/ Fog whist/9 
w,-,, 

Sign•u• d• brum• (tout•s sor1asJ Sifflet d• brum• 
15 

Foghom For information conc•mmg fog Jignals, JH Ministry of 
Com•t d• brum• Trans,x,n publication "List of Lights, Buoys and Fog SignalJ ·•. 

Pour d•s renHign•m•nts conc•mant lt1s signau11 d• brumt1. 

Fog b•N consult•r la public1tion du mmistlr• dt1s Transoor1s. 

C!och• d• brum• "Uvr, d•s f•u11, d•s bouHs tit dH s,gnau11 da brum•" 
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Dangers/ Dangers 

Rock wh,ch does not cov8r 
;j,1) w,rh he,qhr 21 

G /see qenerBI r8mt1rks) 

•IJ 

~ 
Roche nB couvr1nt jama,1 

0 {IJ avec hauteur 
6a 

/vo,r remarqueJ general8s) , 

\l} (f) 151 151 
r - Rocle which COV8f'J and Uf1COV8f'J 

' J 
/dries) wrth height 

1~ 111 t91q,1 ( S88 gen8f'II r8mt1rlcsJ 
(OcJ 

II- (1) *'Q•• 
* o, 1 r, 33 Or 1ft Roche couvrant Bl decouvrant 
II- d, 2 ff * t>,. .. ,, (assiche) av« hauteur -•Ill II- •Vt (voir r8marqu8S gineralH) 

2 . •lit 

11 

. ~ 
... ij1g1 Rocle awa,h at th8 lav•t of 

'Ii chart datum 

0 lD 
·:·...;.·_..A.111tt 

Roch• j fl•ur d' a•u au niv88u 
... 

d8 riduction dH Jond81 

3 12 

Q q .. Awash -: -+-. 
'°' ,o, A fl8ur d'aau 

13 
(OaJ 

Und8rwat8r rod 6 ft (2mJ 

or IHs or dang•rou1 to 
... -surfac• navigation ... 

: ... : + 
.,. 

Roch• subm•rgH 6 p;(2mJ 14 
ou mo,n1 ou dangt1reus• 

4 
pour la navigation de surfac• 

.. .. 

Shoal sounding on isolat•d rock 
: 51 :. ·: 51 · 

WI WI 

:, 2 2 
r ~ • Sr,uiag• d' une roche isolH 

15 

5 

Und8rwar,r rock w,th depth 
,15 35 H 

21.·:- wt 

r ~ • Roc/18 subml!rgH av•c 

profondeur 

(Ob) 151 

Fisheries & oceans Aug 25, 1993 

Learning Objective 1 

Und8rwst8r dBng8r with depth 

cleBred by wir,1 drag 

Ot1n9Br submBrge 8v8c 
profondeur venfie8 ~ la drsgue 

hydrograph1qu8 

Known d8pth ov8r Bn arttfic,BI 

fBaturB 

Profonrfeur connue couvrant 

une construction arttfic,elle 

Str1nded wrf!cle showing tiny 

portion of hull or suf)t!rstructure 

tpave khouH montr1nt une 

portion de la COQU8 

ou d8 la superstructure 

Wrecle of which th• masts 

only IT8 visibl• 

tpav• dont 181 '"413 S8UIS 

sont visil.J/81 

" 

Old symbols for .,,,;,IICkS 

Anci8nS signes conv8ntionn•ls 

pour Jes epave:1 

Sunk8n wreck. dang8rous 

to surface navigation 

(pave subm8rge8 dtJngereuse 

pour la nav,gat,on d• surface 

Wrack OV8r which d8Pth 
is lenown 

tpav8 de profondl!ur connue 

Wrl!ck with dt1pth clHred b-; 
wrr8 drag 

(pavf' avec profondeur vr>flf1pe 

a la dr11gut1 hydrogrt1ph1Que 
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16 

17 

17a 

18 

19 

20 

25 

27 

27a 

(Odl 

30 

(Oel 

Reference Manual 
Module 10-5 

Dangers (continued)/ Dangers (suite) 

Sunken wreck. nor dangerous 
to surface nav,gaflon 

- tosve submerg,je non 
dangereuse pour la nav,gar,on 
de surface 38 

Foul ground /foul area} 

tt I rA I iPll />A 
Fond dangereux. Mauvs,s fond 
( Zone dangereuseJ 41 

SandwevH 
.,/'"1../v 1ru1 !POI f>O 

DunH di! .sable SOU.S•/TillflflH 
42 

-:--:-;z:.~ OVtJrfells: Tidt1·rip.s - IEDl !EDI EO 

==--:0.- Rt1mous; Clapotis 

43 

e> ~ cddi•s (whirlpool} 
(ol ',l 0 

@, 
@, Tourbillon. 

(Of! 

Kt1lp; SHWHd 
'y'- -..:;-- om 

A lgUl!s : Ht1rbes m11rint1s 
(OgJ 

e,.akars 
... .. .. 0 0 ... .. 

Srisants 
(Ohl 

.. 
: Obrt, Obstruetion .. 

: Ob1m om om, ... 
• Obttt Obstruetion 

(Oil 

Offshore oil exploitltion platform 

'!' 
Plat•-,,,,,,,. d'explo,tation 

OIQI 0 1/lj 

petroliira •u I•~ (OJJ 

A rtifici•I isl,nd 
C3l • o 1!1 0/?,,/ 

fl• ertifici•II• 

(Oki 

Snags. Stumps; Submergt1d pilH 

' ' + T roncs d' arbres; Pieux 
.submerges 

(OIJ 

Snags;Stumps;Submergt1d pilH 
(position known) 

r r 
Trone, d'arbff!s; Pieux 
subml!rg•.s I f)0$1tion connul!J 

Fisheries & oceans Aug 25, 1993 

Learning Objective 1 

lim1t1ng danger line 

L1m,r11 de dange~ 

Pos1oon approxmllltl! 

Position aporochel! 

Position doubtful 

Position doutilust1 

cx1Jtt1nct1 doubtful 

cxi.sr11nct1 dout,usa 

Crib 

Caisson 

Crib with ht11ght 

C4i.s.son ,vec hauteur 

Subm8,v.d crib 

Cai'3on .subrnl!rgl 

Submerged Cflb With depth 

Ca1s.son tubmergi ,vec 
profondeur 

Crib awHh 

C11's.son i fleur d' HU 

Cnb with drying height 

Caisson evec tonde 
dkouvrante 

Subrnl!rged well•hl!ad 

T~re di! puits .sous• marms 
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'---'-~----~ 
!• - !•-~ ---

e -- -Et---------1 
1 ,Su/Vo" NOTE! 

t '~ 
., ~ •, 

' 
' ' --. ·-~. --, 

5 --- •---•----

-----> 
Sa 1S•••Vo•r 'IQT!l 

(Pa) ,s .. •voor 'IOTU 

7 

..,...,..,..,..,.WWW.,...,...,...,...,.-.,.,,;,..,.,. 

... J.. ........... .,.,..,,,,._ .... .,,. •• ~ 

7a 

7b 

8 

--- -~..,. .. .,. --- ..,.,. --
___ .............. ___ .............. 
8• 

9 

---==--------..a,-
10 

Learning Objective 1 

Various Limits, etc./ Li mites diversa-s-, etc. 

Les ding line. Rangf! line 

Al,gnement 

L1m1t of sector 

Limit• de secteur 

Channel, Course: rracJc 
(may nor ba marJced by buoys 
or beacons) 

Chenal: Route (oeur ltr11 non 
prk,si (Jar 11 balisaga) 

Traffic se(Jaration schem, 

Ois(JOSitif d• Si(Jarat,ofl du 
traf1c 

Two- way routing system 

Systlm1 d'organisation du 
trafic I deu11 sans 

Submarme cable 
(telegra(Jh. talephon1. 
pow,,. Ille) 

Clbl• sous-mar1r1 
(tiligraoh1ou1. ri/i1Jhor1iqu1. 
hauta tansion. ate) 

Submarine cab/1 ((Jow1rJ 

Clb/1 sous•marin 
(h1ut1 t1ns1onJ 

Subm1rin1 cab/1 1r11 

Zon1 dt clbl,s sous-m1rins 

A b1ndon1d subm1nn, cablt 

Clb/1 sous-marin 1b1r1dor1ni 

Subm1rin1 p1p1lin• 

C 1naliset1on sous-marin1 

Subm1rin1 p11J1lin1 1r11 

Zone da canalisations 
sous-mar,n1s 

Limits in g1n1r1I 

Limir,s ,n g;n;,., 

Limit of fishing 10n, 

Limits dt! 1on1 dt plch• 

12 

[ 
MAAIOU~ lll\41T 

Lil\411( OU PO~T - - -

(Pb) 

..., ____ --- -- _..., 

14 

-··-··- ·-··-··-··-··-

------ ···----··-· 
16 

-··-··-· -··-··-··-··-
-·-·----~----·-·-·-· 
22 

. 
r, litt lflt I 

L..__..L,✓-------r'·-~ -, 
' I 
' I 

l •o•.220• : 
• -· so,i ;,,iiff;, - -

24 

(Pc} 

(Pd/ 

(P,) 

(PfJ 

NOTI 

Anchor1Jgei limit 

L,m,te, df! mou1flsg1 

L,m,r of mdittl,Y (JrlJCIICt! areilJS 

L1m1tf! de, zonu d'exr,rcicu 
m1!1ra,res 

Harbour l1m1t 

L1m1rr, de oort 

Limit of sovP!rr>rgnty 
I rr,mtor,a/ warr,rs) 

Lim1tr, dr, souvf!ra1nr,r; 
(£aux tr,mtor,a/f!J) 

International boundeiry 

Limitt! 1nrernat1onalr, 

Oistr,ct or orov1nc1al boundary 

Limit!! orov1nc1all! ou dt! 
district 

M1t1sureid distance, 

BaH di v1ttsu 

Limit of rr,strictf!d t1rf!a 

Lim1re d' une zona oti ii r,11,str, 
des rr,strictions 

Prohibited fithing arf!a limit 

Urr11tr, d'unr, zon1 de f)4chr, 
,ntl!rd1tt1 

Prohibitl!d anchorage, 1ru limit 

Limite d' uni! zon1 d1 mou,1/age 
mterdit 

Vessl!I dumcing ground·limit 

Limit!! d'un ciml!tief'tl di! navir,s 

Sold ... ft!iealft ut11ble --ol "'"9• 

Le lrlit eo,,tiftu ft!1QUe le oe,t,e utile do r1-9n1m1nt 

NOrE 
For 1nformat1on on tht! us• of rraff1c s~ot1rt1t1on Schr,mr,s. 
se, Noric1 ro Marinl!rs No. 2 2 of f!ach year 

Pour It!! rr,ns11gnl!mtnts wr l'ut1/isa11on dr,s O1s{'o11rds di' 
si(Jarat1on du trafic. consultf!r /'Avis aux nav1gt1tf!urJ No 2 2 
di! chaQul! annil. 
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Soundings/ Sondes 

"so 

1 

381 
2 

·--J! 

3 
o-,, 

Sounding of doubtful deorh 

Sond1 di orofondeur doureuse 

No bottom found 

Pas trovve 11 fond 

Out of f)Ollition 

Ho.-s d1 f)Ollition 

5" F==============~ L111St d1pth ,n narrow chann11, 

',!"' 

4 

;------, 
I I 

I LO 14 11 I 

'--------~ 
r-----, 
I I 
I 4.3 m I 

'------.J 
(Oa) 

~----------------
" " 

Profond1ur minimum dan, 
le, ch1n1ux itro,t, 

Least depth or lim1tmg depth 

Profondeur minimum ou 
profond1ur utile 

- - - - - - - - - - - - - - - - - D~(Jfld chanm,I w,th 
- - - - - - - - - - - - - - - - - controlling depth 1ndicatN 

~----------------
4,3 m 

5 -

Chenal 1pprofondi ,,,,, drag.gt 
,vee indication de la 
profond1ur d1 verification 

r---------, 
I I 
: 14'111974/ I 
l ________ _, 

,...--------~ 
I 4 1 m /1974/ I 
L ________ ~ 

r- - - -,, 4.3;: ,;7~ --, 
1..--------~ 

e 

a 

(Obi 1-------------l 
... -..._ ,, ------

,, - .. - .. T-
h 

7- ,, I 
L...:.J I L~21 

I, I 
~ ~ - ,, 91 5• -----L --------
91 ,. 

38 35 51 51 10, 

10, 

Fisheries & oceans Aug 25, 1993 

Dredged 1rea w,rh depth 
and dar, of dredging 

Zone draguH 1vec la 
orofondeur et la dar11 
du dragage 

Orymg h1,ght 

Sond1 dkouvrante 

Drying height /out of pos,r,on) 

Sonde dkouvrinte 
(hors de f)0$1tion) 

S'M!Pt 1r,1, 1d1Quat1ly so11ndt1d 

Zone ~uli!r11ment 
hydrogriph1h It conrrolh 
I la df'9g~ hydrogr,pniQu, 

Sounding, (d1pth figuras) 

SondH (chiffras d1 orofondeurJ 
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0 

2 

5 

10 

15 

Depth Contours and Tints/ Lignes de niveau et teintes 

MetnfS I MMf'!!s 

10 

15 

0 

2 

3 

Fathoms/ Bn1sst1s 

5 ·•·•· ..... ·•·· ................. . 

0 

6 

12 

18 

30 

Feet I P1t1ds 

20 -··-··- ·-··- 20 8 --- --- --- --- --- --- 36 --- .•.... --- ... ··-

30 

40 

50 

100 

30 10 60 

20 -··-·-·-··-·- - - - - 120 -··-··- - - -··- - - -

. 50 50 -·····-··•··-·····-···· -·•···-·· -

100 100 ······················••······················ 

500 -·····-·····-·····-·····-·····- ····-

1000 ·················································· ... 

Continuous liM d11ptll contour 
with d11pth V91Ufl 11/lPfllSHd in 

ume unit H the soundings 
~J 

.,~or/OU lsobath11 continu, 11vec la cott1 

d11 ct1tt1 courb11 e:rcrime. dans 
111 m~m, umt, que t,s sondes 

1~or/OU 

"sJ I 

Appro1timat11 d11ptll contour .,,,,,- "'-°''°" 
'\,., // 9 

lsobath11 al)(Jro1t1m11tiv11 .. 

A blue tint is shcwrl on mmt chartl to 11mpha51111 the 
shalfcw _,., tlf'IIU. Nomwlfy II full blu, tint is shcwrl 
bt1tw9ert the Low W,t1r line 11nd th11 3 fllthom lin11, 
and , half blue tint from th11 3 f11thom line to th11 6 
fathom lin11 On m,tric charts th, full blu11 tint is 
normally showr, to th11 5 m11tr11 lin11 and thll h11lf 
blu1 tint to t/11 10 m,tr, /in,. Siu, tints may b11 
shown to other depths and ,n som, cases 11 

narrow btu, bind is us,d to emph,siz, 11 parti· 
cular contour depending on the seal, and purpos, 
of th, chart. 

Un, t11int11 bl11u11 af)Pllrah sur 111 plupart des carles 
oour 11cc,ntu11r l,s zon,s d'Hu CtJU crofond,. 
Habitu1//1mt1nt on colof9 di c/11,n bl1u rt1s~ce 
compris entf9 la /aissf dtJ bass, HU tJt la courbt1 
dt1 troi! brass,s 1td11demi • bl11u entrtJ /11 courbe 
di trois /,rass111 t1t ct1lfe de si1t brasses. Sur !es 
carttJS m1triqu,s, le cl11in bleu dhigne habituelle­
ment une crolondeur d11 cinq m!tres et le dem, -
bl1u s'1tend 1usqu·1 la courbe d11 IO m!tf'!!s. Lt1s 
tt1intes bteu,s f)lluvent dhigner d'autn1s crofon · 
deurs et dans cemins cas un ruban blt1u 1tro1t t1st 
cartograph~ 11fin d't1t:c11ntut1r unt1 court,11 particu • 
Ii"- st/on ( kh11II• ft ( objet di la Cl!lrttJ. 
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5 

6 

7 

8 

9 

10 

11 

111 

12 

121 

13 

131 

14 

23 

24 

25 
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Learning Objective 1 

Quality of the Bottom/ Nature du fond 

Ground 
28 

Weeds 
Gd Grd grd 

Fond 
Wd wd 

Herbes mtJr,nes 

. 

s s 
Sand 

39 f rne 
Fine 

Sable Fin 

Mud. Muddy Coarse 
Mm 

Vasa; Vaseux 
40 c crs 

Gros. Gross,er 

Oz or 
Ooze 41 so sit 

Soft 

Buue;Fanga Mou 

Ml ml 
Merl 

42 h hrd 
Hard 

Marne Our 

Cy Cl cl 
Cfay 43 sf stf 

Stiff 

Arg,te R,g,da; Ferrne 

Gra~I 
44 

Small 
G g 

Gravier 
sm sml 

Petit 

Sn shin 
Shingle 45 I lrg 

Large 

Galat! Gros; Grand 

Pebbles ' Sricky 
P peb 

Caillou11 
48 sv stk 

Gluant 

St st 
Stones 47 bk brk 

Broken 
Pierrn Bris• 

R r Rk rky 
Rock;Rocky 

58 w wh 
~it• 

Roche; Rocheu11 Blanc 

B b Bo Bids 
Boulders 

57 bl blk bk 
Blad 

Gros galets Moir 

Ck chk 
Chalk 

59 
Btu. c,., .. b bu 
Bleu 

Ca ca cal 
CalcareOCA 

80 Green 
Calcaire 

gn 
Vert 

Qz qrtz 
Quam 

81 
Y11llow 

Quam 
y yl 

Jaune 

Sch 
Schist 

83 r rd 
Red 

Schiste Rouge 

Co crl 
Crnl 

84 
Brown 

Corsi/ 
br 

Brun 

Sh sh 
Sha/ls 

88 
Grey 

Coquille, 
gy 

Gris 

0YttlllS Dark ' 
Oy Oy1 OYI 

HuitrH 
88 d dk 

Fond 

Mt mus 
Muu11/1 

Mou/111 
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71 
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Learning Objective 1 

Tides and Currents/ Marees et courants 

High ~t,r High ~,,, Full ind Ch1ng1 
H.W. 

/Vulg1r ut1blithmflnt of tJ,1 por1J P!11n1 mflr (H1ut1 HU/ 11 H.W F.&C. 
Moy,nn1 deJ int1rv8ll1J d1 pfeinl 
~r Ju jou~ de p1,,-,,, ,, nouv1IJ11 

Jun, (e11bliJ:Sl!mflnt vuJg1in, du (10r11 

H.H.W. 
Higher High ~ter 

PJ1in1 mflr Juperi1urw 
H1 

Cum,nt. with r,te (in lmot:J) 
18 ··-

Cour,nt. 1v1c vit,s:s11 /en nawdJ/ 

Low~t,r 
L.W. 

8HH mflr (BUH HU/ 

19 '"" 
Flood :str,am (cummtJ, w,th r1t1 

Courant d1 flot. 1v,c viteSJI 
La.....rLow ~,,, 

L.L.W. 
Bau, mer inflri1urw 

20 ... Ebb strHm (current/, with rwt, 

Courwnt d1 Jusant, ,~ v1t1n1 
Me,n S,e l.1vel 

M.S.L 
Nive1u moy1n de le mer 

rid1 g1vg1 ; ride po/If: 

Automatic tid1 g1u91; 

M,en W,t,r l.1vel 21 <ID 
W,r,r /1v1I g1ug1 flimnogr,ph/ 

M.W.l. 
Ni~,u moyen di f11u lch11/1 d1 m1r41; M,r'9r,ph1. 

l.imnigr,p/11 

Sp Spr 
SPl'imJ ride 

' 
Mam d• vwe-,eu Knots 

24 ... 
Nawds 

Np "'"" rid, 
MlrH de morfe·Hu 

P/,c1 for which t1bul1t1d tidal 

34 0 
str11m d1t1 ,,. given 

Emcl1c1m1ntf)Oflr/eqv,IJont 

M.H.W. 
M,1n Hifh w,,.,. donn4, sou, form• d1 t1bl1Hu11 lu 

Pf1in1 m,r moyenn• n,nuign,m,nts conc1mant /1J 

(H1ut1 ,eu moyenneJ couf9nts d1 rrwrH 

M,1n l.ow W.t,r 
M.L.W. 

8H:S. m,r mo,,9nM 

(B1u, 11u mo~J ' 
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Leaming Objective 1 

Abbreviations of Foreign Terms (used on Canadian charts) 

Abreviations des termes etrangers (utilisees sur Jes cartes canadiennes) 

1 Bani<e 
Bank 

21 Havn 
Port 

Banc Port 

Bay 
22 Flood:Elv 

River 
2 Bugt;B 

Ba,, R,v,~re: fleuve 

3 
Bluff 

23 Klippe; Skaer 
Rock 

Forbjerg 
PromontOlfl Roche 

4 Kap 
Cape 

Cap 
24 Grund;GA 

Shoal 

Haut-fond 

5 
Channel 

25 Sund 
Sound 

Kanal;Kan 
Chenal Pertu,1;Goule1. Bra, de mer 

6 0st;E 
fut 

215 Syd;S 
South 

f,r Sud ' 

7 0stfig;E-Rg 
fut,rn 

27 Sydlig;S-lig 
South1rn 

Ori1ntal M,ridion1/ 

B Fjord;Fj 
Fiord 

28 Straede;Str Srr1it 
Fiord o,troit 

9 Havbugt 
Gulf 29 VHt;W 

Wut 

Golf• OuHt 

10 Havr 
H,rbour 

30 Vestfig; W ·lig 
Wur,rn 

Port Occid1nral 

11 Nais 
Hud .. 31 Ejlend 

lsthmu1 
N,z lsthm, 

12 0 
1,11nd 

32 lsblink 
GlacifJr 

"· Glacier 

13 0tr 
!sl1nd1 

33 Sendre 
South1m ,,., M,ridional 

14 Holm;liRe • 
1,1,t 

34 Oyb 
Deep 

!tot Abysse, 

15 Se Lale• 35 Gletscher 
Glacier 

Lie Glacier 

16 Bjerg;llf Mount 
315 a, .. Sloping banlc; Hill!lidl 

Mont Se,v,; Flanc d, coteau 

17 GennemNjllng 
N,rrow, 

37 Punkt 
Point 

Goul•t: P1111 Point• 

18 Nord;N 
North 

38 Klint 
Cliff 

Nord F1l1i11 

19 Nordfig; N-lig 
Northern 

39 Gap 
N1rrow ,,.""'1• 

Sept1ntnon1/ PH!IIHJI '1roit 

20 Pynt;P1 
Point 

Point, 
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FEET TO METRES 
FATHOMS ANO FEET TO METRES 

PIEDS EN METRES 
BRASSES ET PIEDS EN METRES 

Im & 
It It m 

0 0 0 

I O, 0 3 

2 01 o, 

J o, o, 
4 0, 11 

5 o, 1, 

5 1, 

7 1, 2, 
8 11 2, 

9 1, 2, 
10 1, J 

I 1 15 J• 

/2 2 J, 
IJ 2, 4 

/4 21 4, 

15 2, 4, 

15 2. 4, 

11 25 s1 

18 3 s, 
19 3, 5, 

20 3, 6, 

21 3, 6, 
2 2 3. a, 
23 35 7 

24 4 7, 
2 5 4, 7 1 

25 41 1, 

2 7 4, 8, 
28 4, 8, 

2 9 45 8. 

JO 5 9 1 

31 5, 9. 
32 51 9 1 

JJ s, 10, 

34 5, 10. 

35 55 10, 

fm& 
ft ft m 

35 6 11 
37 6, 11, 

38 61 11, 

39 6, 11, 

40 6, 121 

41 65 12, 

42 7 12, 
43 7, 13, 

44 71 13. 

45 7 3 13, 
46 7, 14 

47 75 14, 

48 a 141 

49 a, 14, 

50 8 1 152 

51 a, 15, 
52 a, 15 1 

53 a, 18z 

54 9 18, 
55 9, 1e, 
56 91 17, 

57 9, 17, 
58 9, 11, 
59 9, 18 

60 10 18, 
57 10, 18, 

52 101 18, 

63 10, 192 
54 10, 19, 
65 10, 19, 

56 11 20, 

57 11, 20, 
5s· n2 · 20, 

59 11, 21 
70 11, 21, 
71 115 21, 

Fisheri_es & Oceans 

Im & 
It It m 

72 12 21, 
73 12, 22, 

74 121 22, 

75 12, 22, 

75 12, 23! 
77 12, 23, 

78 13 23, 

79 13, 24, 
80 131 24. 

81 13, 24, 
82 13. 25 
83 13, 25, 

84 14 25, 
85 14, 25, 

86 141 28! 

87 14, 26, 

88 14, 26, 
89 145 27, 

90 15 27, 
91 15, 27, 
92 15, 28 

93 15, 28, 
94 1s. 28, 
95 15, 29 

96 16 29, 
97 16, 29, 
98 16, 29, 

99 16, 301 
100 16, 30 1 

Aug 25, 1993 

Learning Objective 1 

FATHOMS AND FRACTIONS 
TO METRES 

BRASSES ET FRACTIONS 
EN METRES 

Im m 

'" o, 
¼ o, 
1/, o, 
¾ 1, 

1, 

1'/4 2, 
1 '/2 2, 

1¼ 31 

2 3, 
2¼ 4, 
2Y, 4 1 

2¼ 5 

3 5, 
3¼ s, 
3Y, 6, 
3¾ a, 

4 7, 

41/, 7, 

4½ 81 

4 1/4 8, 

5 9, 
5¼ 9, 
5'1, 10, 

51' 10, 

6 11 
6¼ 11, 

6½ 11, 

6¾ 12, 

7 12, 
7¼ 13, 
7½ 13, 
7¾ 14, 

8 14, 

8¼ 15, 

Im m 

81/, 15, 

8¼ 16 

9·· 16, 

9'/4 16, 

9\', 17 1 

9¼ 17, 

10 18, 

10¼ 18, 

10½ 19, 
10¾ 19, 

11 20, 

11¼ 20, 

11\', 21 

11¼ 21, 

12 21, 
12¼ 22, 

12'/, 22, 

12¼ 23, 

13 23, 

13'/.· 241 
13'/t 24, 
131' 25, 

14 25, 
14'/4 26, 
14 Y, 26, 
14 1/4 27 

15 27, 

15¼ 27, 
15 1

/, 28, 
15¼ 28, 

16 29, 
16¼ 29, 
16½ Jo, 
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Learning Objective 1 

Explanation of Abbreviations/Explication des abreviations 

r.11.,ri'I 1r111t ,,ot ,hown tft1t, •l"ibr • '1"i•"""' ,., 1,-,~ 
1,.,11,..,.,.,,,,g li111t. >,,,...,...,., on older 11tdit1on1 of c,,,.,1,,.., 
,;h1rr,. 1hev 111 included. 

L• 11 • ,1.-.Q ""''•• ,,,d th• u111• ,,, cJ11r111u,.,,,,,, ....... , 
cnn••""•'•"'v on chertt oubli1h9rt hv lh!' Cuur1u., 
Hvr1,..,or"r,1•-u~ c;,rvlc• •"d m•v ""'1 h• -.-.11c!lv '" ''"'"-" 
,rr. ,.,,,. r,11hlic11t1nn; 1,0,....,v~• no ch• nQe 1n '",."runo ,, 

imoli.-J bv lhH• diff1rttnc11. 

/\.hb,~iltiont 

Abr•.,;•tion1 

Ab1n~ ........ . 
Abt 

AEAO ... . 
J\.1ro ... . 
Atro 
Ae,o RC 

Al ...... . 

Engli•h 

Angla,, 

. Abantfoned .. 

. .lbeut 

. A111rr,l"'t •uhc• I li9ht 

. Aa,i,,.,autic • t 
.... Ai, ob,truction lloht 

. . Aaron1ulic1I r1diobetcon 
Alt •rnttfna li9l"lt 

All ...........•..... All1rn1tin9 ll9ht 
Alt.. .llt"ude. 
Altt • . . . . . . . . . . . ... Albtr11 

A.net,. lf'ICf"'lt... . Anchor~• 
A"'• An9n .. , , ...... An9Uc1n 
Aoo . . . Ar,rM'oKh. Ar,o,oach•• 
.1.,,0,0• .........•.. Ac,c,ro• 1m1te 
Arcft ... , .......... Archi~190 .. . 
Attro .', .........•... Attrono,..ie•t . 
A..,.·········· ...... AYenve 
I ................. . h, 
8 .................. 81oell .. . 
b ................... Slue 
•· b .................. .,..,_, .. 
hpt ............... hc,tltt . 
9 C ................ 1,~1,11 C....,..,1,10 
9 , C .•..••. , . . Ctftlctll" Forc11 la141 

l • li•t• 11111h.,1ntfl "i,,t1f.,11111 r111,. rl• r,.,o,t• •rr•• I•• 

1b,.vi"t't"'"'I. m•I• 111 tont c.:,mo"• 111, t111, tnc111nn-.• 
i:1rl!tt Cl1'14d11nn1, 

L •'I .,..,111!, r11t '•'"•a•., I' •mr,lr,.•• -111 fTU!U'lt"'II•• .... ,1 • nt 
C"t"'n1111'1Ar11hl•""•nt 1ur 1111, ,:11,111111 r,nhllA • "I l"'I., I•'; •,,.,,,.. 

l-lvt"lrl"JQlllr,hi,,11• ,.,,, c ........... , ,,,.,..,,,,;. l,11 ri••·-""'111"'1" 
!'lft<IJI rtilfillH" ri•n• r•II" l'\t1hhr•l1,..n ,. •• '11"&,.,.,,. •• n• 

,uao•••l"'tt •ueur, chu,o••,.•"' ri•11• 111 ,11n• l"'l"l!91fli 

Fr•neh 

F,~ncai1 

Ab• "tf"""t 

e""'"'" 
F•u 1l1r,n1u1i11u11 
At,,,"1uH11ut 
F~u d'ob1nct1 ~•ri., 
R 1ttlooh1r1 1tron1tutl1111,1 
F~u • ch1n9em•"'' rl1coio,"tion1 

F "V • eh1n9ementt d1 cotontio"• 
Altlturt• 

A.lttll!n • 
Mt11,,fl19e 

. A1'19liClft 
Ar,r,roch•. Ar,fWo,ch~ 

At,0¥1)Ch6. Aoo,oxlmttif 
..... Archic,et 

A1tronomff1V• 
.... Av""UI .. ,. 

..... Now 
. .................... ... 

................ o,o, a••et• 
. .. ,,., ... 
. Cole,mht1-lrl11nn""11 

9 HI ............... lnte,no,-oi lfydtot1roohlc •u•ttu . 
811• rt" forr.•t c•n•"II"""'•• 
8ur1t"'HvdrOQr•ohlQ1U1 tnternttt-,,.M 

bk ................. . 8rohft .. . 
a, ................. ••oo• ....... . 
bt. .................... , ... 
Bk. lk1 ............. hn•. 81r,k1 .. 
9,..,.. lk-........... lrtlftlllf ... . 
II .................. •1u• ......... . 
bl . . . .. . . . . .. . .. . •••ell ....... . 
hit ................ 91oet. 
9!dO .. ..uHd"'9 
91~,.. .. . ..,.,,., ••.... 
8l¥d. . . . . . . . . . . . . . . l!lout..,e,d .. 
B"4 .................. .,.et, 1,1.,, .. 
9..,. . . . .. . . . . . . . ·---· ,_....., 
a ... o,d ............. ho..,..,,.,...,...,. 
a ... '"" ............. a.-.,_.,.., .. . 
•o. bo .............. louffle, . .. . 
•" ................. ,ott Ofllee . . 
•• ................. I•-····· 
!,, .................. ••- .. 
bn ................. ••otlft .... . 
bu ................ a•u• 
C .................. Cl" .. . 
c •••................ Co,," . 
C .................. c,..,,. 
c, ................ . 
CAN NAT ~V5 .. . 

CAN '.lC IIV5 .. 
C .9 .... 
CFI 
co ... 
Ch 

C1le:1reou1 . 
. C1n1di1n Nttt('lnfl fh1lw•v1 

C•ftldi ... ,tcifle: lll1ttw1-,1 

9ritlth CotUfflbll 

. Canedl9f'I F~e"" Bue 
Co• tt Ou1rd S11tloft 

.C,-.urdl. 
Ch. Ch111. . Ch1n"et . 
Chk .. Chllt 
C H 5 . C1n1dilft Uvdrnqr •c,hie !er,,ice . 
Chv. Cltvt .... Chi ..... .,. Chlffl"ev•. 
Ck ............... Ch tit ...... . 
Cl. d ............. . Clov .. 

Cf•iNtnc• c,,.,,_.. 
. C ,.,,.,,,,.,.,, 

r 111Af"'t1•,ft M~lu•n11t n., h 1...,, 

.... , .. 
.AultHN 
.Moif 
: l!l •ne. 8111et 

. ..... Brit•l•mff 
91.., 

. ... N"°' 
N('l~f 

!d'""9 
o,o, , .... , 
8tM.Jt1tY1rd 

111." .. ' de rw_.,em ... t 
.. ''""· 
.Pln"td• b•,991 
1!11fi••. ll101n 
GtOCffl .,..,, .. 

. 9ur .. u d1 oott• 

lruft 
. .. 9.i,t ., ... 

.c, • 
. . Gr4't. G,0111• ...,,,. 
. . C1lcatre 

C,-..,,..,,. de fa, C•n•~i•" Natlonltf 
C,-.9'fflin tfa·ft• Ctntrilt1n l'tciriQUI 

Cotombi• lrit ... niQUI 

9 ... d11 fttf'ctt r.tn adi.,.11•1 
. Po•t11 tt• 9erd• l•C6tl 

.... !~••· r .... ,,.. 
Chonol. C1NI 
c,,1. 
Serne• ""'lf'kn,ar• chlftt,tt du C1n1d1 
CII-.ChlffllNH 

.Araile 

)-41111 .. u Iii,•• Tira"' ,t·.., 

Jl•nl1tot M,rtt. fir9"t d •• 

c • .,,,""."" 
r, ..... ,. . .i- , .. , , ... , ...... ,., 

Fisheries & oceans Aug 25, 1993 Page 27 



Reference Manual 
Module 10-5 

Co 
(on'"· Con,nic 
Con,lf 
Cnro 

rorr 
er c r, Pl 

C P" 
Cr 
,:rl 

CUD 

Cv 

d. •• 
Die. 
01, 
Oit1. 

0i11 F'ind Su . 
Om .... 

D" .. 

""' ONO 

DOE 
Doi. Oat• 
oor 
OPW 

Comr"111ny 

Con10,euov• 
Cnn,truc11on 

. Corno, 11,nn 

Cr.irr•ctior,_ Cr,rr•u:t•l"f 

C•n1111'1i1n Ft1r1fir, ~1111lw111vt 

~hl,ot"l•I Ha,bourt Bo1rd 

.. Cr11wlr 
. Coral. 
Cn•r•• . 
Cunole 

CT•v 
Datil 

0111r,hontt 

Olrite1ton 

Oitlriet 

Oi1t1nee Findi"9 Station . 
Oomtt. 
Ooiohifl. 

.. o~'""""'• 
. 0~11r,m•nt of N1111ion11t n111fl!l'"'=1' 

... D•"•rtm-..t of ft,111 En..,...on""itnf 
.Otill'hi"'. O<e,lr,hin9 

Owr,1r,,..-,nt of '"'"•f'Of1 
0~01r1ment ol l'ublie Worllt 

Or. dr..... Orie• . 
f .... .£Ht. 

EO ................. E ri1ttnet1 doubtful 
Edn Edi1if'tft . 
E Int .. E1'1Ual lnt•rw1f 1i9folt, l'lnf'fol•t• l'9hl 
e,.,, ................ e,.,,,.,..,.. 
e,.,, ................ e, ..... .,,. L'" 
Ent . Enn1"c• 
E 0i1I . . . • • . . • . • . • • . E otweeoau.,. . 
hi ................. htu1,y .. . 
.................... ev.,.,, .. 
" ............... ' ... w, •• , •••. ' .. ' ... . 
F ................•.. Fiwl<I l'9ht .. . 
I .........••...•.... Fine ... ....... . 
Fd ................. Fjord. Fle,d . 
F Fl. ............... F!wo,t - ft11hi"9 H9ht . . . 
F Go Fl ............ Fiwod Ind f'OUO IIHhi"t H.9hl . 

'""'· ............... '"'""' 
n .................. F ........ lltht 
i:11 Tr ...•.....•..... Fl•m• tow• . 
Im •.•...••.•....... F 1Choffl .... . 

'"• ...........•..... i:lft •. ······ .. . 
Fot Sit ............. F~ Sitfltl .. . 
F S .••••.•••••••••.. F119111II. Fl19oole 
If F"°'.F"' 
G. t ............... . G, .. el .. . 
G ............... G,,.., .. 
G ................ Gulf. 
Gd. . .......... G,.,._. 
GO .........•••.•... GIOdttlc Ottun, 
G IOd .....••...•.... G todetle ...... . 
GI ................. GI- ......... . 
a" ................. G,..,. ......... . 
G~ ............... GO¥- ... . 
Go ...........••••.. G•-··· 
Go Fl ·••··•········G•ou•fl• ....... ,'9 ... ••· 
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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.

Key points What is the equator? 
What are parallels of latitude? 
What are meridians of longitude? 
Minutes. 
Finding a position on a chart. 

Training aids 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? 

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 0 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 -- tthe 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. 

Minutes 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 prec1s1on. 

Fisheries & oceans 

Degrees and minutes are expressed like this: 

latitude 41 ° 51' NORTH. 

The little zero beside the 41 means degrees. The ' 
mark beside the 5 1 means minutes. 
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Example: 
Finding a 

position 

Learning Objective 2 

You can use degrees of latitude and longitude to 
pinpoint a spot anywhere in the world. Here is an 
example: 

PARALLELS 
OF 

LA TITUOE 

41° 

Fisheries oceans 

s p 

-

MERIDIANS 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 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. Is 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 
runs west of Greenwich. Is the 122° on our chart 
east or west of Greenwich? 
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Learning Objective 2 

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 
1s: 

latitude 41 ° NORTH and 
longitude 122° WEST. 

This position is also called the coordinates of P. 
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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 

I Convert a/13 courses without error. 

Key points 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. 

Training aids Transparency 2, The Magn,etic North Pole. 

Fisheries & oceans 

Transparency 3, The Magn,etic Compass Rose. 
Transparency 4, Compass Deviation. 
Exercise. 
Charts. 
A magnetic, a true and a compass course. 
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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 Bearing True bearings are lines you draw on a chart from 
one point to another. 

Magnetic 
Bearing 

Fisheries & oceans 

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 is an illustration: 

" 

TRUE 
NORTH 
POLE 

Leaming Objective 3 

MAGNETIC 
NORTH 
POLE 

VARIATION 
NIL 

DIAGRAM 62 

Notice that the compass needle 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 TION NORTH 

EAST

The Magnetic Compass 

Changes in the 
variation 

Fisheries & oceans 

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

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

bearing 

2 

3 

4 

5 

6 

7 

8 
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Learning Objective 3 

Each chart shows the variation for the area. The 
The information is contained in the compass rose. 

compass rose is a circular design printed on the 
chart that helps you calculate your position. Here 
is an example of a compass rose: 

N 
North Variation(with date)24 1980
Nord (avec date0

East Annual changeE 25 (3'E)
Est Variation

South nil s 10·1 
Sud 

bnorm1I w 
Magnetic attractionOuest 28 

Northeast
Déclinaison anormale:

NE Anomalie magnétique
Nord-Est

Southeast Magnetic variationcurves
SE 

Courbes isogonesSud-Est

SW 
Southwest

Sud-Ouest

NW
Northwest

Nord-Ouest
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Compass 
Bearing 

Another 
complication 

Fisheries & oceans 

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: 

23½ 0 W 1980 (3'E). 

The variation in the area was 23 ½ 0 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 
HEADING

. ' 
I . 

MAGNETIC
NOR TH 

EASTERLY
DEVIATION

I / 

' I 

COMPASS
HEADING

' MAGNETIC
1 NORTH 

' ' I 
WESTERLY
DEVIATION

' I 
'. DISTURBINGING 

' , 

I 

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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Learning Objective 3 

Here is a sample deviation card: 

,., 

JO 

HIL 

ll 

SI 

111 

' 71 

-

Sample Deviation Card 

Converting 
Bearings 

Compass to 
chart 

Fisheries & oceans 

A compass bearing is inappropriate for chart work, 
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. 

You are out on patrol. You want to find out which 
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. 

Example l. 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 bearingon your chart. 

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

Fisheries & oceans 

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 1. You take a compass bearing of 260°. 

2. 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°. 

3. 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. 

Chart to You are out on patrol and decide you want to 
compass 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? 

Rule If the variation and deviation are both easterly: 

Fisheries & oceans 

1. Write down the true bearing. 

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

3. 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 1s 
easterly, you deduct the deviation: 

40° - 10° = 30° 

Your compass bearing is 3 0°. 

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: 

Fisheries & oceans 

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

Fisheries & oceans 

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

300° - 25° = 275° 

Your magnetic bearing is 275°. 

3. Your deviation card indicates that, at a 2 7 5 ° 
magnetic heading, your ship suffers from a 10° 
westerly deviation. Since the deviation 1s 
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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Learning Objective 3 

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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From chart to compass 

If the variation and deviation are both easterly. 

1. Write down the true bearing. 

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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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.

Key points What is a nautical mile? 

Fisheries & oceans 

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. 
Fin ding the actual depth. 
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Training aids Transparency 5, Tide Table for Fulford Harbour. 

Fisheries & oceans 

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. 

Calculating 
distances on a 

chart 

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. 

Earlier, we noted that each degree of latitude and 
longitude is divided_ into 60 smaller units called 
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. 

Fisheries & oceans 

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.

Why you need 
to know about 

tides 

Fisheries & oceans 

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. 

You need to know about the tides because they 
affect the depth readings on your chart. 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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Tide and 
Current Tables 

Fisheries & oceans 

Learning Objective 4 

The rest of this section: 

• describes why you need to know about tides to 
figure out the water's actual depth at a specific 
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. 

The Canadian Tide and Current Tables tell you the 
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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Finding the 
tide at a 

reference port 

TABLE DES 

OCTOBEA-OCTOBAE 
I H./i,I H./m 

1 0540 9.4 2.9 16 0555 10.5 3.2 
1100 6.4 2.0 1050 7.4 2.3 

FR 1650 9.7 3.0 SA 1615 10.7 3.3 
YE 2320 3.7 1.1 SA 2315 1.2 .4 

2 0625 9.6 2.9 17 0655 10.7 3.3 
1140 7.0 2.1 1145 8.0 2.4 

SA 1710 9.6 2.9 SU 1650 10.7 3.3 
SA 2350 3.3 1.0 DI 

3 0710 9.7 3.0 18 0000 1.0 .3 
1220 7.5 2.3 0755 10.9 3.3 

SU 1730 9.5 2.9 MO 1245 8.5 2.6 
DI LU 1725 10.5 3.2 

4 0020 3.0 .9 19 0050 1.2 .4 
0800 9.8 3.0 0855 10.1 3.3 

MO 1305 7.9 2.4 TU 1350 8.7 2.7 
LU 1750 9.4 2.9 MA 1805 10.1 3.1 

5 0100 2.9 .9 20 0140 1.8 .5 
0850 9.8 3.0 0955 10.9 3.3 

TU 1400 8.3 2.5 WE 1510 8.7 2.7 
MA 1810 9.3 2.8 ME 1850 9.5 2.9 

6 0140 2.8 .9 21 0235 2.5 .8 
0950 9.9 3.0 1055 10.9 3.3 

we 1455 8.5 2.6 TH 1635 8.4 2.6 
ME 1835 9.1 2.8 JE 1945 8.9 2.7 

7 0225 2.8 .9 22 0330 3.3 1.0 
1050 10.0 3.0 1150 10.9 3.3 

TH 1610 8.7 2.7 FR 1810 7.9 2.4 
JE 1905 8.9 2.7 VE 2105 8.2 2.5 

I 

Fisheries & oceans 

Leaming Objective 4 

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. 

TTo find tide information 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. 

FULFORD HARBOUR HNP z+a 
1993 

NOVEMBER-NOVEMBRE 
Time I HI.Ill Hl.lmj Jwr 1-1e1nf H.Jpl 

1 0720 10.5 3.2 18 0750 11.5 
1225 8.8 2.6 1250 1.1 

MO 1625 9.5 2.9 TU 1645 10.3 
LU 2345 2.0 .6 MA 

2 0800 10.8 3.2 17 0020 1.1 
1320 8.7 2.7 0840 11.5 

TU 1650 , .. 2.9 we 1355 a.t 
MA ME 1730 t.8 

3 0025 2.0 .8 18 0110 1.8 
0840 10.7 3.3 0925 11.5 

we 1415 8.7 2.7 TH 1510 8.5 
ME 1720 9.2 2.8 JE 1825 9.1 

4 0105 2.1 .6 19 0155 2.8 
0925 10.8 3.3 1010 11.4 

TH 1515 8.7 2.7 FR 1625 8.0 
JE 1755 8.1 2.7 YE 1930 8.4 

5 0150 2.4 .7 20 0245 3.8 
1010 10.9 3.3 1050 11.3 

FR 1620 8.4 2.8 SA 1740 7.3 
VE 1840 a.a 2.8 SA 2110 7.7 

6 0235 2.8 .9 21 0335 4.1 
1050 11.0 3.4 1130 11.1 

SA 1725 7.9 2.4 SU 1840 6.5 
SA 1955 8.1 2.5 DI 2320 7.5 

7 0330 3.5 1.1 22 0430 6.0 
1130 11.0 3.4 1205 10.1 

SU 1815 7.1 2.2 MO 1920 5.7 
DI 2200 7.7 2.3 LU 
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3.5 
2.8 
3.1 

.3 
3.5 
2.7 
3.0 

.5 
3.5 
2.8 
2.8 

.9 
3.5 
2.4 
2.6 

1.2 
3.4 
2.2 
2.3 

1.5 
3.4 
2.0 
2.3 

1.8 
3.3 
1.7 

DECEMBER-OECEMBRE 
Day Tlmej HI.Ill. Hl.lmf Jwr H9ufe I H /pr H./m 

1 0745 11.1 3.4 18 0000 1.5 .5 
1310 9.1 2.8 0810 11.S 3.5 

we 1615 9.8 2.9 TH 1340 8.7 2.7 
ME JE 1715 9.5 2.9 

2 0000 1.5 .5 17 0045 2.3 .7 
0820 11.2 3.4 0845 11.6 3.5 

TH 1400 a.a 2.7 FR 1440 8.2 2.5 
JE 1700 t.3 2.8 YE 1820 8.9 2.7 

3 0040 1.8 .5 18 0125 3.3 1.0 
0855 11.4 3.5 0920 11.5 3.5 

FR 1450 8.5 2.6 SA 1540 7.5 2.3 
VE 1750 8.9 2.7 SA 1935 8.3 2.5 

4 0125 u .7 19 0205 4.4 1.3 
0930 11.5 3.5 0955 11.4 3.5 

SA 1545 7.1 2.4 SU 1645 6.8 2.1 
SA 1855 8.4. 2.6 DI 2105 7.8 2.4 

5 0205 3.} 1.0 20 0245 5.6 1. 7 
1000 11. 3.5 1020 11.2 3.4 

SU 1640 7.1 2.2 MO 1740 8.1 1.9 
01 2035 7.1 2.4 LU 2300 7.7 2.3 

I 0255 4.3 1.3 21 0330 8.8 2.1 
1035 11.S 3.5 1050 11.0 3.4 

MO 1735 6.1 1.9 TU f825 5.3 1.6 
LU 2235 7.8 2.3 MA 

7 0345 5.5 1.7 22 0125 8.1 2.5 
1105 11.5 3.5 0415 7.8 2.4 

TU 1825 4.9 1.5 we 1115 10.8 3.3 
MA ME 1905 4.5 1.4 

Page 55 



Reference Manual 
Module 10-5 

Finding the 
tide at a 

secondary port 

SECONDARY PORTS 

INDEX TIM! 
NO. Sl!CONDAI.Y POIT ZON! 

POIT SECONDAII! NO 
D'INDBX FUSl!AU 

HOIAIH 

AREA 3 REGION 

S.E. VANCOUVER 
ISLAND AND GULF 

ISLANDS 

HARO STRAIT 

7255 SAANICHTON BAY • 8 

7260 SIDNEY • 8 

7270 SWARTZ BAY • 8 

SAAfHCH INLET 

7277 PATRICIA BAY • 8 

7280 BREN'IWOOD BAY + 8 

7284 fINLAYSON ARM + 8 

SATELLITE CHANNEL 

7310 COWICHAN BAY • 8 

7315 MAPLE BAY • 8 

BOUNDARY PASS 

7345 NARVAEZ BAY + a 
7)50 BEDWELL HARBOUR + 8 

Fisheries & oceans 

Learning Objective 4 

To find tide information 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, tum to Table 3 and find the 
index number in the Index No. column. 

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

TABL! l PORTS SECONDAIRES 
INFOl'.MATION ANO TIDAL OIFPl!Rl!NC!S 

RBHSBICJNBM2HT3 BT Oll'l'UBHC!S OU M.u!BS 

nn;.,.,gnu~no 

POSmON HIOHEI HICJH WATU 

POSITlON PUINB MEI SUPl!RJBUR! 

"' e 

LOWl!R LOW WATI!R 

BASS! MER INFeRJBURe 

LAT. LONO. TIMB Ml!AN LAI.QI! TIME ME.AN LAl!GB 
N. 'II. TIDI nee nDe TIDE 

LAT. LONO. HetJI! MARU ORANDI! H!URI! MAR£! GRANDE 
N. 0. MOYl!NNB MAI.U MOYENNB MAR.I!! 

0 , 0 
, 

11.m. ft./ pi. ft./ pi. 11.m. It.I I"- lt./pi. 

on/sur FULFORD HARBOUK. pases 42-45 

48 36 123 23 -0 12 -0.4 -0.3 -0 18 0.0 +0.l 

48 39 123 24 -0 07 -0.8 -0.6 -0 17 -0.7 -0.6 

48 4l 123 24 -0 OS -0.l +0. l -0 04 0.0 . + 0. l 

48 39 123 27 +0 01 -0.l +0.2 +0 OS 0.0 o.o 
48 35 123 28 +0 07 +0.1 + 0. l +0 02 -0.) -0.) 

48 30 123 33 +0 02 -0.l + 0. l +0 04 0.0 + 0. l 

48 44 123 37 -0 04 +0.3 +0.6 +0 06 +0.3 •0. 4 

48 49 123 3i 0 00 +l.5 + l. 6 +0 ll +0.6 +0.4 

48 46 123 06 +0 07 +0.6 +0.6 +0 20 0.0 -0.2 

48 44 123 14 -0 08 -0.l -0.l +0 OS -0.l -0.l 
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RAJ;GI! MeA."t 
WATER 

MAR.NAG!! 1.EYeL 

"1~AN I.A~c.;E 
nee noe ~1ve;.u 

MOH~ 
MAR£!! GRANDE DE 

MOYENNI! MARtE L EAU 

~-/ f'L ~-IP'· ~-1 P'· 

7.S 12 . l 7.2 

7.8 12 . S 6 . 7 

7.8 12. 5 7 . 4 

7.8 12.7 7 . 4 

8.0 12 . 5 7. 4 

7.8 12. S 7.4 

7.9 12 . 7 7.8 

8.8 lJ. 7 8.5 

8.5 l). 3 7 .7 

7.9 12 . 5 7 . J 
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3. 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 

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

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

5. 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 up Fulford 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 TABLE 2 PORTS DE REFERENCE 

llEFEllENCE PORT 

PORT DE R HtR ENCl! 

SOOK.E 

VICTORIA 

PORT TOWNSEND 

SEATTLE 

FULFORD HARBOUR 

VANCOUVER 

TIDAL HEIGHTS. EXTREMES. AND MEAN WATER LEVEL 
HAUTEURS DES MAREES. EXllli.MES ET NIVEAU \1OYEN DE L'EAU 

HEIGHTS HAUTI!URS 
RECORDED EXTREMES 

HIGHER HIGH WATER LOWER LOW WAlcR E.XTieMES ENREG!S111.tS 

PLEINE MEil suPeRJEURI! BASSE MER INFO!EURI! 

Ml!AN 
TIDE 

"1ARel! 
MOYENNE 

IL/ pi. m. 

9.1 2.8 

8.2 2.5 

. ' 8.2 ! 2.5 

· 11.1'11 3.4 

. 10.4 3.2 

14.3 '. 4.4 

!..UGI! Ml!AN LUC.I! HlC.HEST LOWP.ST 
noe noe TIDI! 11.W. L.W. 

C.RANDI! MAR£1! C.RA!-101! exnP.Me oe EXTReMe DE 
MARtl! '-lUYl!NNl! MARee PLE!NP. M~R AASSE MP.R 

f'l./pL ID, ti. I pi. ID, IL/ pi. ID, IL/ pi. rn. l'l./ pL ID, 

11.7 3.6 2.5 0.8 I.I 0.3 12.9 3.9 --0.6 --0.2 

10.8 3.3 2.2 0.7 0.5 0.2 12.2 3.7 -1.5 --0.5 

'. "· 9;9 :' 3.0 0.1 ,,, 0.0 -2.3 .. -4J.7 - - - -
11 '13.7 f 4.2 -0.3 . -4l. l -4.2 -1.3 - - - -. 

12.3 3.7 2.5 0.8 -4J.2 -4J. l 14.4 4.4 -1.5 --0.5 

16.3 5.0 3.6 ,. I.I 0.1 I 0.0 18.5 5.6 -1.0 ~.3 

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. 

• 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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MFAl'f 
WATER 
LEVEL 

NIYV,U 
MU YEN 

DI! L·EAU 

IL/ pL m. 

6.4 1.9 

6.2 1.9 

5.1 1.6 

6. 7 2.0 

7.4 2.3 

10.0 3. l 
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tide height 

between high 
and low tide 
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8. 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 = 1 55 - 0 40 = 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. 

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

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

3. 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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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 chartsand the required 
instruments, and at least 5 short-answer
questions testing your proficiency with 
the instruments.

Passing Criteria 

Correctly locate all the positions 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. 

Fisheries & oceans 

Charts. 
Parallel rulers and dividers. 
5 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 

Fisheries & Oceans 

Note: Use an HB pencil for all chart work. Don't 
press too hard and use a soft eraser to erase your 
work. 
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Learning Objective 5 

You are out on patrol and spot a lighthouse 4 miles 
away. You want to find out where you are on the 
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 true 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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course 

between 2 
points 
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1. Find your position on the chart. Let's call it 
point A. 

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

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

4. Slide the ruler towards the com pass 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. 

5. Read off the true bearing on the outer ring 
of the rose. Let's say it's 335-0

• 

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

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

8. 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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10' 

4' 

3' 

2' 

I 

1 3' I Z' 11 10' 
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Leaming Objective 

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: 

3' 

3' 

2' 

I 

7' 3' Z' 

I 
I' I 21• 
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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 questions · 
requiring you to estimate travel times.

Passing Criteria 

I Correctly estimate travel times. 

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

Training aids Charts. 

Fisheries & oceans 

5 questions requiring trainees to estimate travel 
times. 
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Estimating 
travel time 

Learning Objective 7 

You can easily estimate the travel time between 2 
points if you know: 

• the speed of the boat 
• the distance you want to cover. 

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

Distance ÷ Speed = Travel Time (in hours). 

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

Fractions of an 
hour 

Example 

Fisheries & oceans 

20 + 10 = 2 hours. 

Conclusion: Your estimated travel time will be 2 
hours. 

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

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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How to read 
navigation 

markings 

Learning Objective 8 

Navigation aids are devices that help you: 

• 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. 

To correctly interpret navigation markings on 
lightstations, daybeacons and buoys, read them as 
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: 

Fisheries & oceans 

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 
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Leaming 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. 

Starboard 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 

Leaming 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. 

Fairway buoy Marks: 

Isolated danger 
buoy 

Cardinal 
Buoys 

• 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: 

North cardinal Indicates safe water to the north of the buoy. 
buoy 

Color: Black top half; yellow bottom half. 
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East cardinal Indicates safe water to the east of the buoy. 
buoy 

Color: Black with horizontal yellow stripe. 

South cardinal Indicates safe water to the south of the buoy. 
buoy 

Color: Yellow top half; black bottom half. 

West cardinal Indicates safe water to the west of the buoy. 
buoy 

Color: Yellow with horizontal black stripe. 

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

Here are the 10 special buoys: 

Anchorage Marks the boundary of a designated anchorage 
buoy area. 

Cautionary 
buoy 

Fisheries & oceans 

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 Marks a scientific, meteorological or oceanographic 
Acquisition station. 

System (ODAS) 
buoy Color: Yellow. 

Mooring buoy Used to moor or secure a vessel. 

Color: Orange top third; white bottom two­
thirds. 

Diving buoy Marks an area where scuba or other diving activity 
1s in progress. 

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

Keepout buoy 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. 

Control buoy 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. 

Hazard buoy Marks random hazards like rocks and shoals. 

Fisheries & oceans 

Color: White with solid. orange diamond; 
orange hhorizontal stripes above and 
below the diamond; information about 
the hazard within the diamond or 
between the stripes. 
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Information 
buoy 

Leaming Objective 8 

Displays information of interest to the mariner 
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] 
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Example 
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Here is an example of how different kinds of 
buoys work: 

j.(0 
, 

0 
, rj\ 

2 Cl I A\:..) , , N 

T 

1 West Cardinal Buoy 
2 Port Hand Buoy 

3. Starboard Hand Buoy 

4. ISOLATED 
DANGER BUOY 

5. Anchorage Buoy 

6 01v1ng Buoy 

NOTE 

7. Fairway Buoy 

8. S111board 
Bihucation Buoy 

9. Pon Hand 
Day Bucon 

10. Siar board 
Hand Day Bucon 

11. South Cardinal Buoy 

rn, ,111ruu11rno11 01 ,,,, 1,01111d 01119,r l••r to,r.,, ,,.,,., 
,,,, ch111v1 ,,, 111, Co111 G1111d's 10w, .,,11 ,,,,,rt 11 ,,., 

•111rl1119 ol cn,nu/1 R111t11. if 111cr111111111 ,.,,,,_,., bOIII 
rht Cv111 G~•rd ,nd 1m111 twor ownlfl II 11r11d1 Ill 1/t,c/fYf 
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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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Aids to Navigation are devices or systems, external to a vessel, which are provided to help a mariner 
determine his position and course. to warn him ol dangers or obstructions or to advise him ol the location
of the best or preferred route. 

Responsibility

The Canadian Cout Guard, which is part ol the Department of Transport Is responsible for the
provision ol aids to navigation in Canadian waters with the exception of the Trent-Severn andRideau
waterways, which are served by Parks Canada, Department of the Environment.

Other Publications

Aids to Navigation are to be used in conjunction with available marina publications including nautical
charts. Lists of Lights. Buoys and Fog Signals. Radio Aids to Marine Navigation and Sailing Dierctions,
tor proper understanding and interpretation of their function. Information concerning nautical charts and 
Sailing Directions may be obtained lrom the Canadian Hydrographic Service. Department of Fisheries

and Oceans,mOttawa.

TheCanadian Aids to Navigation Sy1t1m 

The Canadian Aids to Navigation system Is a combined Lateral-Cardinal system. A knowledge of 
the characteristics ol eachol these basic types of aids i1 1 prerequisite to the salt use of the system. 

LateralAids to Navigation

Lateral aids may be In the form of either buoys or fixed aids. These aids indicate the location of 
hazards and of the saint or deepstwater by indicating the side on which they are to be passed. The 
correct interpretation of lateral aids requires a knowledge of the direction of buoyaga known as the
"upstream direction". The upstreamdirection is the direction taken by a vessel when proceeding from 
seaward. towardthe headwaters ol a river. into a harbour or with the flood tide tn general.the upstream 
direction is In I southerly direction along theAtlantic: Coast. in a northerly direction along the Pacific 

Coast and in an easterly direction along the Arctic Coast In soma waters the upstream direction is 

indicated on the charts by the useof lines and arrows.

When a vessel is proceeding in the upstreamdirection, starboard hand aids must be kept to 

starboard (right) and port hand aids must be ktQt to port (left).

Cardinal Aids to Navigation

Cardinal aidsmay be in the form of either buoys or fixed aids; however, al present, their use is
confined to buoys in the Canadian system. 
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Cardinal aids indicate the location of hazards and of the salest or deepest water by reference to the 
cardinal points of the compass. There are tour cardinal marks. North. East Soutn and West. which are 
positioned so that the salast or deepest water Is to be lound to the named side of the mark (e.g. to the 
north of a north cardinal mark). · 

Winter Navigation

In many parts of Canada ice conditions in winter necessitate the removal of navigation buoys and 
the closing of navigation. The operation of navigation lights and log signals on shore may also be 
discontinued during such times. In areas of less severeice conditions the buoys used in summer are 
replaced by more rugged, but unlighted. winter buoys and navigation continues. Mariners are advised 
of the closing of navigation. of the removal or substitution of buoys and of the temporary discontinuance 
of other aids to navigation by local marine radio broadcasts. Notices to Shipping and Notices to 
Mariners. 

CAUTIONS IN THE USE OF AIDS TO NAVIGATION 

1. Most aids to navigation are not under continuous observation and mariners should be aware that. 
with the many thousands of aids in Canada.failures and displacements do occur. The Coast Guard 
does not guaranteethat all aids to navigation will operate as advertised and in the positions 
advertised 11 all times. Marinersobserving lights out of operation or buoys. markers, etc .. 
charted position, damaged or missing are responsible for reporting such to the nearest Coast 
Guard Radio Station. Vessel Traffic Centre. Coast Guard office, or to the Chief, Marine Aids. 
Canadian CoastGuard. Ottawa. 

2. Aids to navigation are subject to damage, failure or dislocation by ice or storms. to being struck 
by vessels or tows and to powerfailures.Ice and storm damage may be widespread and required
considerable time to repair isolated damage may exist tor a long time without being discovered
and reported. Floating aids and pier lights in or near the water are exposed to particularly rigorous 
strain durig let movement. 

3. Mariners are cautioned that buoys may fail to exhibit their advertised characteristics. Lights may 
be extinguished or sound signals may not function due to ice collisions. mechanical failure and. 
in the cast of bell and whistlebuoys, calm water. tHE shape of a buoy may be altered by ice 
formation or datnaQe, The colour of a buoy may be altered by freezingspray, marine growth or 
fouling by birds.

4. Mariners are cautioned not to rely soley on buoys for navigation purposes. Navigation should be
by bearings or angles from fixed shore aids or other charted landmarks and by soundings 
wheneverpossible. Buoys should be considered only as warning markers.

5. The buoy positions shown on government charts should be considered only approximate
positions. There area numberof limiting factors in accurately positioning buoys and their anchors. 
such asprevailingatmosphericand sea conditions, tidal and current conditions, seabed conditions 
and the fact that buoysare moored to anchors by varying lengths of chain and may drilt about their 
charteredpositions within the scope of their moorings. 

6 Since moving ice is table to move buoys from their advertised positions. mariners should proceed 
with extreme caution under thesecircumstances. 

7 Mariners are reminded that grids of charts of an area may vary from one chart 10 another. When 
plotting the positions of aids by the latitude and longitude method, the results should be checked 
against otheravailableinformation.
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9 In some instances where it is necessary to establish a buoy in close proximity to or on a 
navigational hazard. i.e.shoal, reef or ledge, etc. the buoy symbol may be off-set slightly on the 
chart in the direction of the preferred navigable water so that the existing hazard depicted on the 
chart will not be overprinted by the buoy symbot. 

9 Mariners are cautioned not to navigate too closely to a buoy and risk collision with 11. its mooring 
or with the underwater obstruction which it marks. 

1 O. Many lights are equipped with sun switches that turn the lights off in daylight. These lights. both 
ashore and on most buoys, are unlit between sunrise and sunset. Mariners unable 10 see these 
lights during the daylight hours should not assume that the equipment is not functioning 
normally. 

11. At some lightstations, winter lights equipped with sun switches are operated when the main lights 
are decommissioned for the winter months. A winter light does not necessarily exhibit 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 Fog Signals.

12. Major lighlstations which exhibit the main light 24 hours per day are equipped with an emergency
light which is brought into service automatically throughout the hours of darkness in the event of
failure of the main light. These emergency lights are white and have a standard characteristic of 
group flashing (6) 15 sec .. that is six flashes. each of ½ second duration. followed by a periodof 
darkness (eclipse) ol 7 seconds. Emergency lights are normally (on a dark night with a clear 
atmosphere) visible at 5 nautical miles. The List ol Lights. Buoys and Fog Signals publications 
identify which llghtstations art equipped with emergency lights. 

13. Atmospheric conditions can have a considerable effect on light transmission and the visibility ol 
lights. Fo, exami,le: 

(a) The distance of an observer from a light cannot be reliably estimated from Its apparent 
brightntst. 

(bl At ntght it Is difflc\Jlt to distinguish between a white light and a yellow Of' blue light s&en aiof1e. 
except at a shoft distance. 

(cl Under some atmospheric conditions white lights may take on a reddish hue. 
(di Allernating 'lights with phasn ol dilferent luminous intensity may change their apparent charac­

teristics at ditterent distances because some phases may not be visible. 
(e) Weak lights are more easily -obscured by conditions of low visibility than more power1ul lights. 

ColO\Jred ligt,11 art also Inferior in intensity to white lights and are more Quickly lost under 
unfavourable circumstancn. 

(f) During cold weather, and more pa,tictJta,ty with rac,id changes of weather. ice. frost or moisture 
may form on lht windows of lantern houses. thereby greatly redueing their visibility and possibly 
causing coloured lights to IQC)eat white. 

(g) A lighC exhibiting a very st,o,t flash may not be visible at as great a range u a tight exhibiting a 
lonVlf lluh. 

1 4. Tht marN should not rely solely on colour when using a sector light. but should verify his llne 
of position by taking a bearing on the light. On either side of'lhe llne of demarcation, between white 
and red. and also between white and green. there is always a sm::ill arc of uncertain colour 

15. When the arc of visibility of a light is cut off by sloQing land. the bearing at which it disappears or 
awears will vary with the observer's distance and height of eye. 

16. The sighting of a light may be adversely affected by a stror,gly illuminaled background, 
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l 7 In view of the varying distances at which a fog signal can be heard at sea. and the frequent 
occurrence of fog near, but not observaole from. a tog signal station. Mariners are cautioned 
that: 

(a) While every endeavour will be made to start fog signals as soon as possible alter signs of fog have 
been detected, they should not. when approaching the land in a fog, rely implicitly upon these tog 
signals. but should always take soundings. which. In nearly all cases. will give suH1cient warning 
of danger. 

(b) They should not judge their distance from a fog signal by the power of the sound Under certain 

atmospheric conditions the sound may be lost at a very short distance from the station. and these 
conditions may vary within very short intervals of t,me Mariners should not assume that a fog 
signal Is not in operation beeause they do not hear 11. even when 1n close prox1m11y to it. 

18. The visual aids to navigation (e.g. lights} provided by the Coast Guard are for the purpose ol 
assisting marine navigation. Hunters. snowmobiters and Ice fishermen are cautioned that aids to 
navigation Installed fOf mar1ne navigation purposes cannot be relied upon after the close of the 
marine navigation system. Such aids may stOI) operating without warning and will not be 
recommissiooed by lhe Coast Guard until the next opening ol marine navigation. 

AIOS TO NAVIQATION PROTECTION REGULATIONS 

Regulations have been enacted. unde, the Canada Shipping Act. to protect Canadian aids to 
navigation from wiHul Of negfecrful damege and thus to ensure the availability ot the important service 
which !hey provide. These Regulations. which are called the Aids to Navigation Protection Regulations. 

are as follows: 

1. These Regulations may be cited as the Aids to Navigation Protection Regulations. . 
2 In these Regulations "aid to navigation'' means a buoy, beacon. lighthouse. lightship o, any other 

structure Of device installed, built Of maintained to, the purpose ol assisting the navigation of 
vessels. 

3. ( 1) The person In charge of any vessel Of tow that. through accident Of unavoidable circumstances. 
runs down. moves. injures Of destroys an aid to navigation shall report the tact 10 the nearest District 
Manager (o, any othe, office). Canadian Coast Guatd. by wireless telegraphy or radio telephone via. 
the nearest coast radio station. Commefcial telegram 01 telepnone or 1n person u soon as 
practicable. . 
(2) Every person who it required by subsection I 1) to rlP)ft to a District Manager, Canadian Coast 
Guard, and who tails to report as soon IS practicable by the means prescribed in subsection (I) 1s 
guilty of an ot1ence and is Qable on sunvna,y conviction to a line not exceeaing tit1y dollars. 

4 Every person who wiHully o, negligently ln,u,n. concHIS. removes. alters or destroys an aid to 
navigation Of permits any vessel o, tow undef his control to run foul ol or to be made fast 10 any 

aid to navigation Is guilty ol an ol1ence and is NIDle on sunvnary conviction 10 a fine not exceeding 
two hundred dolllll. 

PFHYATI AIDS TO NAVIGATION 

In Canada it is pe,missable for private individua!s. clubS, corporations or other groups 10 provide 
aids to navigalion for their own ust. Such aids to navigation are known as "private" aids and those that 
are advertised in the Lists ol Lights and on the Charts a,e so Identified. While pnvate fixed aids may take 
a ~ariety ot forms. all private buoys must conform to the Private Buoy Regulations. These Regulations 
describe the colOur. shape, size and markings required for each buoy as well as the respons1b1lities ot 
the person(s) placing them. The requirements for the colOur and shape ol private buoys IS well as thetr 
placement and use are the sam:e as those 101 buoys provided by the Canadian Coast Guatd 
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FIXED AIDS TO NAVIGATION 

Lightstations are fixed structures 9e1uipped with a light and located at prominent sites to assist the 
mariner to fix his position. They may be at or ne11 shorelines or on built-up man-made piers in or ne11 
waterways. 

TypH 

Tne types and shapes ol fightstation structures used In Canada are varied. They may have vertical 
or tapering sides. may be circular. square. polygonal or octagonal in !!lection. and may be con9tructed 
of wood. masonry, concrete. metal or fibreglB!!IS. They may be slender cylindrical structures such as 
ptpes or poles or open skeleton lowers. · 

Ch1r1cterl1tlc1 

The characteristics of fixed aids are for identification purposes. They consist ol the tight colour and 
flash characteristics by night and the colour and shape ol the structure by day (daymark). as advertised 
in the appropriate List ol Lights. Buoys and Fog Signals publication. 

Lateral Sl9nHlc1nce 

When proceeding uostrearn. lightstallons dsc:,l1ylng a red triangular symbol in the centre of the 
daymark or a single red bind at lht top of the tower must be kec,t on the vessel's starboard (right) hand. 
Lightstations diSQlaying a black or grNn SQUare symbol in the centre of the daymark or a single black 
or green band at the top of the tower must be kec,t on the vessel's port (left) hand. 

Lightstations diSQlaying an open-laced red diamond symbol In the centre of the daymark indicate 
a division in the channel and may be passed on eitne, side. However. when proceeding upstream. a red 
triangle In the centre of the red diamond indicates that the preferred route is to lhe left of the lightslation 
(i e. the lightstation should be kept on the vessel's starboard (right) side). Similarly. a black or green 
souare in the centre ol the red diamond indicates that the preferred route is to the right of the lightstation 
(I.e. the lightstation should be kept on the v11111·s port (left) side). 

0AYBIACONI 

GtMf'I& 

Altl'lough the majority of fixed structures sUl)OOft and diSQlay a light !or night navigation. a limited 
number do not These unlit aids are known u Oayt)ffcons and are used primarily to assist the marin« 
during daylight hours where night navigation is negligible or where it is not practicable to operate a 
light. 

Colour. shaoe and possibly a number are the characteristics which identify the !!lignilieance of a 
daybeacon to the ma,iner. Reflective material is applied lo the daybeacons to improve their identification 
at night with the aid of a sea,chlight. 
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A starboard hand daybeacon Is triangular In shape. with a red triangular centre on a white 
bdckground and with a red reflecung border. It may display an even number made ot white reflecting 
maIe11al When proceeding upstream, a starboard hand daybeacon must be k13pt on the vessel's 
starboard (rn,ht) side. 

Port Daybeacon 

A port hand daybeacon is sciuare in shape with a black or green sciuare centre on a white 
background and with a green reflecting borde,. II may display an odd numOet' made of white reflect1ng 
material. When proceeding upstream, a port hand daybeacon must be kept on the vessel's port (tel1) 
·side. 

Junction Oaybeacon 

A junction daybeacon marks a point whe,e the channel divides and may be passed on either side 
When proceeding in the Uf)Stream direc110n. a junction daybeacon displaying a red rellect1ng triangle on 
a white diamond with a red bordet indicates that the preferred route Is to the let1. Similarly a green 
reflecting squa,e on a white diamond wtth a red border indicates that the preferred rO\Jte is to the 
right. 

FOG SIGNALS 

General 

Fog Signals art sound•p,oducing aidl that wa,n ol dangers when visual aids are obsc1.Jred by 
weather condltlon8. 

Operation 

Fog signals ara normally operated when weather conditions are such as to red\Jce the visibility to 
tess than two nautical mil•. Howeve,, othef values may be assigned because cl local noise abatement 
laws o, local operational requittmenta. 

White most log stgnall 111 ~ated manually 01 automatically by log detection eQUipment in 
response to a low visibility condition, some log signals may be operated continuously. 

Charactert.Uc.t 

The M•in« can identify log signals by their distinctive sound and signal characteristics as 
advtftlHd In ll'le appropriate List of Lignts, Buoys and Fog Signals publication. 

SECTOR LIGHTS 

Gtntrtl 

A secto, "9f,t consists ol a single lighl whose 10111 luminous beam is divided into sectOfs ol diHet'ent 
colours to provide a warning o, a leading line to ,,,.nners. The boundatIes ol these sectors are indicated 
In the approp,i11t List ol Lights, Buoys Ind Fog Signali publication and on ma,ine cha,ts. 
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When only a red sector 1s used within a white luminous beam. the red sector marks obstructions 
such as shoals. 

A combination of red, white and green sectors in a luminous beam is used to provide a leading line 
lo navigators. 

When proceeding upstream. the red sector indicates the starboard hand lim_il. the white sector 
indicates the recommended course. and the green sector indicates the port hand limit. 

RANOES 

A range consists ol two or more fixed navigation matks situated some distance apart and at diHerent 
elevattons 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 ol the lights are advertised in the 
appropriate Lisi ol Lights. Buoys and Fog Signals publieat10n. 
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South Cardinal Buoy 

I a) A south cardinal buoy is located so that safe water exists to the south of it. 
1.bl A south cardinal buoy 15 coloured black and yellow in approxirnately equal areas above the 

Natertine. the top half of the buoy being yellow and the lower hall being black. and 
(1) if it carries a light. the hght is white and is a group quick flashing six plus long flash 

(0(6) + LFI) light or group very quick flashing six plus long flash (V0(6) + LFl) light. 
(1i) if it carries reflecting material. the reflecting material is white. 
(iii) if it does not carry a light. it is normally spar shaped although other shapes may be used. 

and 
(iv) It it carries a topmark. the topmark Is_ two black cones. one above the other, points 

downward. 

Weal Clrdlnal Buoy 

(a) A west cardinal buOy Is located so that !lie water exists to the west of it. 
(b) A west cardinal buOy is coloured yellow with one broad black horizontal band. and 

(i) ii it carriea a light. the light is white and Is a group quick flashing nine (Q(9)) ligh'f or a 
group very quick flashing nine (V0(9)) light. 

(ii) II it carries reflecting material. the reflecting material is white. 
(iii) If ii does not carry a light, it is normally spar sh~ although other shapes may be used. 

and 
(iv) if It carries • t01)m1tk, the topma,k is two black cones. one above the other, point to 

point. 

SPECIAL BUOYS 

Special buoys are used to convey. to the mariner. a variety of Information which. while lmpor1ant 
to him, Is not l)rimarily intended to assist in the navigation of his vessel. The shapes of special buoys have 
no s1gn1ficance and a variety ol shapes may be used in l)ractlce. 

Anchor199 Buoy 

(a) An anchorage buOy marks the perimeter ol a designated anchorage area. 
(bl An anchorage buOy is coloured yellow, and 

(i) displays a black anchor. symbol on at least two OQPOsite sides. 
(ii) ii ii carries a light, the light Is yellow and is a flashing (Fl) light. 
(iii) if ii carries reflecting material. the reflecting material is yellow. and 
(Iv) if it carries • toc,ma,k, the toc,mark is a single yellow "X" shape. 

Cautlone,y luoy 

(a) A cautionary buoy marlcl an area where mariners are to be warned ol dangers such as firing 
ranges. racing coursts. seaplane bases. underwater structures: of areas where no sale through 
channel exists and ol traffic separations. The mariner must consult his chart to determine the 
precise nature ol the dange, being marked. 

lb) A cautionary buOy is coloured yellow, and 
(i) if it carries a light, the light Is yellow and is a flashing (Fl) tight. 
(ii) II It carries reflecting material. the reflecting material is yellow. and 
(iii) if ii carries a topmark, the topmark is a single yellow "X" shape. 
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Ocun C1t1 Ac:qul1ition System (ODAS) Buoy 

la) An OOAS buoy marks a scient1fic, meteorological or oceanographic station. 
1b) An OOAS buoy 1s coloured yetrow. and 

(i) ii it carries a light, the tight is yellow and is a group flashing light of 5 flashes every 20 
seconds. (Fl(S) 20S) and 

(11) 11 11 carries reflecting material. the reflecting material is yellow. and 
(11i) 11 it carries a topmark. the topmark 1s a single yellow .. x .. shape. 

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

Mooring Buoy 

(a) A mooring buoy 1s used for mooring or securing a vessel. seaplane. etc. 
(bl A mooring buoy is coloured white and orange, the orange colour covering the top one-third ol the 

buoy above the waltfhne. and 
(i) ii ii carries a light, the light is yellow and is a !lashing (Fl) light, and 
(ii) ii it carries reflecting material, the reflecting material is yellow. 

Diving Buoy 

(a) A diving buoy marks an erea whlfe scuba or other such diving activity is in progress. 
(bl A diving buoy is cotoured white and carries a red !lag not less than SO centimetres square with a 

while diagonal stripe extending from the lip ol the hoist lo the bottom ol the fly, and 
(i) it it carries a light, the light is yetlow and is a !lashing (Fl) light, and 
(ii) ii ii carries rellecllng material, the reflecting mate,ial is yellow. 

Keepout Buoy 

A keepout buoy ma,ks an area where boats are p,onibitect. (a) 

(b) A keepout buoy is cotourect white and has an orange diamond containing an orange cross. on two 
opposite sides and two o,ange horizontal bands. one above and one below the diamond symbols, 
and 
(i) 

(ii) 
it it carries a tight, the light is yellow and is a flashing (Fl) light, and 
ii it carries reflecting material, the reflecting materim is yellow. 

NOTE: Keepout buoys art described in the Boating Restriction Regulations, Can~ Shipping Act. 

Control Buoy 

(al A control buoy matks an area where boating is restricted. 
(bl A control buoy is colouftd while and has an orange. open-laced circle on two opposite sides and 

two orange hof'izontat bands, one above and one below the circles. A black figure or symbol inside 
the orange circles 1ndieates tne nature ol the restriction in effect. and 
(i) if it carnet a light the light is yetk)w and is a !lashing (Fl) light. and 
(ii) if it caniff reltec:ting mate,ial, the rellecllng material is yellow. 

NOTE: Control buoys a,e described in the Boaling Restriction Regulations. Canada Shipping Act. 

lnlorm1tion Buoy 

(a) An lnlo,matlon buoy displays. by means ol words or symbols, information ol interest to the 
marine,. 
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(b) An 1nlormation buoy is coloured white and has an orange. oi:,en-faced !Quare symbol on two 
ooi:,os1te !ides and two orange ho11zontal bands. one above and one below the SQuare symbols 
The 1nformat1on words or !ymbol! are black and are placed wIth1n the while lace ot the SQuare 
symbol. and 
(i) if ii carries a light. the light is yellow and is a flashing (Fl) light. and 
(ii) 1111 carries reflecting material, the reflecting material is yellow. 

Swimming Buoy 

(a) A swimming buoy marks the perimeter of a swimming area. 
(b) A swimming buoy is coloured while. and 

(i) ii it carries a light. the light is yellow and ,s I flashing (Fl) light. and 
(ii) if It carries reflecting material, the reflec~ m11er,1I is yellow. 

0A YTIME I0ENTlFICA TlON 

During daytime. the colour and shape of a buoy indicate the buoy type and hence its function and 
interpretation by the mariner. · 

1. Buoy Colour 

The followlMQ 111 lhe buoy colours used In the Canadw, Buoyege System: 

Buoy Type 

Pon 

Starboa,d 

Fairway 

Por1 bifurcation 

Starboard bifurcation 

North Cardinal 

East Cardin• 

South C11clna, 

West C.dnat 

Anchor9 
Cauttonr, 
OOAS 

Mooring 
Keepout 
Control 
Information 

Swimming 

DiviMQ 

Fisheries & oceans 

Colour 

grten 

red 

red Ind white vertlcat str~ 

green with one broad horizontal red band 

red wilh one broad hotizontal green band 

blac:tt acovt yellow 

blacit with OM broad hottzonlal yellow band 

yellow above bladl 

yellow with one broad horizontal black band 

yellow 

white and or.-.ge 

white 

whllt with rid and while flag 

Aug 25, 1993 Page 92 



Reference Manual 
Module 10-5 

2. Buoy Shape 

Leaming Objective 8 

The shape ol an unlighted buoy Indicates the p0sItIon of the buoy with respect to the channel and 
thus the side on which the buoy should be passed. 
(a) A pointed (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 flat top or cylindrical (can) shape indicates that the buoy Is marking the port (leM) side. of the 
channel or the locauon of a danger which must be kept on the vessel"s part (left) side wnen 
proceeding upstream. 

(c) A spherical shape indicates that the buoy is marking the centre of the channel or safe water and 
that 11 may be safely passed on etther side althOugh generally 11 should be kepi on the vessel's port 
(left) side when proceeding in either direction. 

3. Topmarka 

The use of topmarks as an addtlional means of dayume buoy idenulication is new In Canada and. 
al present, Is restricted 10 cardinal buoys. II Is unlikely that tcpmarks will ever be used In Canada 10 lhe 
extent that they are used in other parts of the world because ol lhe environmental conditions wllh which 
Canadian aids lo navIga110n must cope. However. the Canadian buoyage system includes topmarks tor 
each buoy u follows: 

Buoy Type 

Port and Port Bifurcation 
Starboard and Starboard 8ilurcalion 
Fairway 
North Cardinat 
Eut Cardlnat 
Sovth Cardinal 
Weal Ca,dinal 

Topmark DHcrlptlon 

single green cylinder 
91ngle red cone, pOinl upward 
single· red sphere 
2 black cones, points upwa,d 
2 black conet. base to base 
2 black cones, pointed downward 
2 black cones • point to point 

NOTE: A way of rememe«ing the arrangement ol the conical toprnarks on Ca,dinal Buoys is to relate 
the directiOn of the points ol the cones to the location of the black por1ion(s) 01 the buoy (e g. 
on an East Cardinal, the upper cone pointing up and the lower cone pointing down relate to the 
black colour of tne upper and lower portions ol the buoy). 
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NIGHTilME IOENTIFICA TION 

At night. the colour and llasn characteristic of a buoy light Indicate the buoy type· and hence its 
function and interpretation by the mariner. 

1. Buoy Light Fl11h Char1ct1rl1Uc1 

The following are the names. abbreviations and descriptions ol tne flasn charactaristics of the lights 
used In the Canadian buoyage system. 

Name Abbf'tYlltlon Ceacrtpllon Buoy 

Flashing Fl A light In which I nuh Is regularly Port 
repeated 11 a rate of 15 lluhes per Starboard 
minute (a lluh every 4 seconds) Anchorage 

Cautlona,y 
Mooring 
KNQOUt 
Control 
lnfo,meUon 
Swil1'ffll!Q 
OMng 

Quick a A light In which I lluh Is regularly Port 
Flashing repeated 11 a rate of eo flllhn per Sta,boerd 

minute (a fluh every HCOnd) North 
Carclnal 

Very Ouictc VO A light In which I fluh 11 regul•ty North 
Fluhlng rtpMIICI II I rate of 120 flashes per Cardlnat 

minute (a lluh IYrf 'It Second) 

Morse "A" Mo(A) A light In which I short fluh Is Fairway 
followed by a lon9 l1uh to fo,m 
the lett• .. A.. In the MorN Code 
10 tlmel per minute (every 8 stCOndS) 

Long Fluh LFI A light In which I fluh of. 2 Secondl Fairway 
duration Is repeated at a rate of 
8 lluhet per minute (a ffUh every 
10 Seconds) 
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Name Abbrtvl1Uon 

Composite Fl(2 + 1)6S 
Group 
Flashing 

0( 

Fl(2+ 1)10S 

Group Quick 0(3)10S 
Flashing(3) 

Group Very VQ(3)5S 
Oulc:k 
Flashing (3) 

Group Qulc:tc (0(8) + LFl)15S 
Flashing 
(6) plus 
I.Ong Flash 

Group Very (VO(&)+ LFl)10S 
Ouic:k 
Fl11hin9 
(8) plus 
Long Fluh 

Group Quick 0(9)159 
Flashing (9, 

Group Very V0(9)10S 
O\Jictl 
Flashing(9) 

Group Fl(5)20S 
Flashifl9 (5) 
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Ouc:rlptlon Buoy 

A. light in which a group ol 2 flashes Port 
is followed by a single flash. the B1lurcalion 
whole sequence being regularly Starboard 
repealed 10 times pe, minute (every Bilurcauon 
e seconds) 

A light In which a group of 2 flashes 
is followed by a single flash; tti• 
whole sequence being regularly 
repealed e times per minu1e (every 
10 SecondS) 

A quick flashing light In which a East 
g,oup of 3 llasnts is regularly Cardinal 
repeated 8 lime1 per minute (every 
10 seconds) 

A very qulc:tc flashing light In which East 
a group of 3 flashes Is regula,ty Cardinal 
repealed 12 times per minute (every 
5 secondl) 

A light In which a group of 8 quic:k South 
IIUhft Is tollowed by a single long Cardinal 
IIUh; Int whole sequence being 
regulal'ty reputed 4 times per minute 
( every 15 MCOndl) 

A light In which a group of 8 very South 
QUk:k 11..,.. Is ·lollowed by I Cardinal 
qle long 11&1.h; the whole 
sequence being regula,ty repeated 
8 Um• per minute (every 10 seconds) 

A quick lluNng llgnt In which I West 
g,oup of 9 llashtl Is regulatty Cardinal 
reputed 4 tlma per minute (every 
15 HCOnds) 

A very quick ftuhing light in West 
whk:h a g,oup of 9 flashes is Cardinal 
regulatly repeated 8 times per 
minute (every 1 O seconds) 

A light In which a group of 5 nasties OOAS 
Is regulatty repeated 3 times per 
minute (every 20 seconds). the 
flash 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 flashes ,n each group for these lights is the same as the figure on a clock 

lace in the correspend1ng compass direction (e.g. the 3 flashes in each group for the East 

Cardinal corresoond to 3 o·ciock) The long flash 1n the South Cardinal characteristic ensures 

that there is no confusion between the 6 flashes per group for this buoy and the 9 flashes per 
group of the West Cardinal. 

2. Buoy Ught Colour 

The following are the colours of the buoy lights used In the Canadian buoyage sys.tern: 

Buoy Type 

Port and port bifurcation 

Starboard and starboard bifurcation 

Fairway and all cardinals 
All special buoys 

3. Flenectlvt M1ttr111 

Ught Colour 

green 

red 
white 
yellow 

In certain waterways. reflective material is applied to unHghted buoys to aid in their identification at 
night with a flashlight Of other Mght source. In general. tht colour or the reflective material is the same 
as that of the Hght which would bt apt,fopriate l0t that buoy. Reflective white material may also be used 

for buoy numbtr1 on both lighted and unlighted buoys. 

OTHER CHARACTERISTICS 

Buoy Numbertn9 

Only starboard and port hand buoys are numbered; starboard hand buoys with even numbers and 
Port hand buoys with odd numbers. Buoy numbers increase in the upstream direction and are kept in 
approximate seQl.ience on both sides of the channel by omitting numbers where required. Bl.Joy numbefs 
are usually preceded by one Of two letters io facilitate channef identification All othev types of buoys may 

be identified by letters only. All types of buoys may be identified by a name in addition to a number or 

letter identification. All buoy numcers and letters are white or reflective silver. 

Sound 

Any of the buoy types in tht Canadian buoyage system may be fitted with a bell o, a whistle that 

is acttYltld by tht motion of lht buoy In !ht water. The UH ol such buoys is generally restricted to 

coastat waters where there is sufficient buoy motion to activate the sound device and where there is a 

requirement lo, an audio signal to enable location ol tht buoy under low visibility conditions. 

Radar Reflector, 

Many buoys 111 fitted with radar reflecto,s to Improve their vtslbiftty on the radar screen. 
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When precise identification of a buoy Is considered essential, the buoy may be fitted with a radar 
beacon (RACON). 

Marking of New Cangert 

New dangers suc:h as a shipwreck or the discove,y of an uncharted shoal or rock can occur 
suddenly and unexpectedly In waters which mariners nave come to regard as sale. Because of the 
surprise aspect ol new dangers, the !ALA buoyage system Ind thus the Canadian buoyage system make 
special provisions lo, the ma,king of them. These provisions. which are tor use In especially grave 
situations, are: 
(a) One or more ol the buoys marking the new dange, may be duplicated. the d\Jpllcate ~ng identical 

to Its partner in all respectl. 
(b) Any lighted buoy used to mark a new danger shalt have an appropfiate ca,dinal or late,al Q or va 

light flash characteristic. 
(c) A new danger may be marked by a RACON coded Morse "0". 
(d) Special measures taken to mark a new danger may be discontinued when information concerning 

the new dange, has been sufficiently p,omulgattd. 
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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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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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6. Determine your speed in knots since the 
position was taken. 

7. 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. 

8. Mark off the distance in minutes with the 
dividers. 

9. 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 From position A at 8 a.rn. on a foggy morning, 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). 

S' 

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

D.R. 
B POSITION 

1000. 

S6' 

8' 

4' 

3' 

I 

20' 
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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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10. Position by Doubling Angle on 
the Bow 

Learning Objective 

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

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 
by doubling the angle on the bow. 

Key points Find a position by doubling the angle on the bow. 

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

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

COURSE LINE 

Doubling the Angle on the Bow 

Fisheries & oceans 

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 ½° on the port 
bow. 
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2. When the angle of D on the bow dou hies, 
note the time in hours. Example: The angle 
on the bow reached 45° at 9:15. It took ¼ hour 
to double the angle. 

3. Use the angle in Step 2 to draw a position 
line from point D. 

4. Multiply your speed with the time it took to 
double the angle. Example: 10 knots x ¼ 
hour = 2 ½ 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 ½ miles from D. 

5. Mark off 2½ minutes with the dividers, a 
distance representing 2½ nautical miles .

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

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. 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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S. 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 Leaming Objective 9. 

0. . 
a POSITION 

1000 

10' 
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12. Position Using a Bearing & 
Sounding 

Learning Objective 

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 position 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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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. 

5. 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. 
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Fisheries oceans Aug 25, 1993 

• • • 
.. ... 

.... . . . . ___,,- ... 

Page 111 



Reference Manual 
Module 10-5 

Leaming 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. 

Key points Finding a position by using a line of soundings. 

Training aids Transparency 14, A Line of Soundings. 
A boat. 
All necessary charts and instruments. 
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You can plot your position on a chart by taking a 
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 bearing, 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. Mter 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. Mark the strip of paper with the times and 
results of the soundings as shown below . 

.......______ 

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

8. Place the strip of paper against the parallel 
ruler. 

9. 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 
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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 O 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. 

Aug 25, 1993 Page 116 



Reference Manual 
Module 10-5 

deviation card 

differences 

dividers 

duration 

equator 

fathom 

lateral buoy 

lightstation 

meridians of 
·longitude 

minutes 

nautical mile 

navigation aids 
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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 equalling 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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latitude 

parallel ruler 

range 

reference ports 

secondary 
ports 

sounding 

special buoy 

statute mile 

tide height 

variation 
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Useful Terms 

imaginary horizontal lines running 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 

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 CurrentTables. Published 
annually. Contains tide and current information. 
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Compass 
bearing 

38°

81° 

180° 

99° 

270° 

305° 

298° 

201° 
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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: 

Deviation Variation True bearing 

12°w 22°E 

10°E 16°E 

6°E 21°E 

6°W 6°E 
8°W 20°E 

12°E 16°E 

10°w 19°E 

4°E 7°E 
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True bearing 

300° 

164° 

78° 

241 ° 

87° 

283° 

355° 
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Exercises 

2. Find the compass bearings: 

Variation Deviation Compass 
bearing 

20°E 5°E 

16°E 8°W 

15°E 5°W 

19°E 6°W

15°E 11 °E 

11°E 7°W

10°E 5°E 
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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. 

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

Fisheries & oceans 

To know where you are in the manual, check the 
top and bottom of each page. Start from the upper 
left comer 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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Introduction 
to Nautical 

Rules of the 
Road 

Fisheries & oceans 

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. 
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Learning Objective 1 

1 . Identifying 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. 

Fisheries & oceans 

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 

Fisheries & oceans 

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. 
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Learning Objective 1 

Keep in mind the pilot of a large container ship 
can't see what's directly in front of the ship: 

View from the Bridge 
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Learning Objective 2 

2. Identifying 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. 

Fisheries & oceans 

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. 
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Rights-of-Way 

Overtaking 

Crowded 
waters 

Ocean-going 
ships

Fisheries & oceans 

Learning Objective 2 

Here is a diagram of the correct rights-of-way in a 
crossing situation: 

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. 

If there is not enough room for proper turns: 
nobody has the right-of-way. Ignore the rules of 
the road for now and do whatever' s necessary to 
avoid collisions. 

If you meet a large ocean-going ship: the ship 
has the right-of-way. 
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Learning Objective 3 

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 

Learning Objective 3 

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

In a head on situation, each boat must tum 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. 

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

Crowded 
waters 

Ocean-going 
ships 

Fisheries & oceans 

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

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 
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Learning Objective 3 

your pos1t1on. 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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Learning Objective 4 

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. 

Fisheries & oceans 

Transparency 5, Fishing Vessel Lights. 
Transparency 6, Tugs. 
Examples of common visual signals. 
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Running 
Lights and 

Day Signals 
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Learning Objective 4 

The law requires that each boat show certain 
colored lights. The lights must be visible in 
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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Learning Objective 4 

Power Driven Vessels 

PowerDriven Vessel.

Port Side End on View Starboard Side

End on View
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PORT SIOE 

Length or Tow
UNDER600 Feet:

Length of Tow
Over 600 Feet

Learning Objective 4 

Tugs 

END ON

o,, SignalforTugwhenLength
or Tow Over 600 Feet.

0 

STARBOARD SIDE

* NOTE: The number of vessels towed 1s not specified The small white light
has no distance specified and it can be seen from abaft the beam to
right astern, as against a stern light, which 1s 2 points baft the
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Learning Objective 5 

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

Visibility 

Sound Meaning 

1 short blast. I am altering course to starboard. 

2 short blasts. I am altering course to port. 

3 short blasts. My engines are running astern: I 
am going forward. 

4 short blasts. Danger. 

5 or more short blasts. What are you doing? 

1 short blast, 1 long blast, and 2 Stop your vessel. 
short blasts. 

In fog Here are the basic sound signals in fog: 

Sound Meaning 

1 long blast every 2 minutes. Indicates a power-driven vessel is 
underway. 

1 long and 2 short blasts every 2 Indicates one of the following: 
minutes. 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. 
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Useful Terms 

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. 
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Exercises

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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Exercises 

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 
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Exercises 

c) tug with length of tow over 600 feet 

5. 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 Meanings 

4 short blasts 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; I am going forward. 

5 or more short blasts f) Stop your vessel. 

Fisheries & oceans 

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

Introduction 

The Aim of This module is designed to trairt you to respond to 
this Module emergencies 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 To get around in the manual, consult the table of 
this Manual contents. 

Fisheries & oceans 

To know where you are in the manual, check the 
top and bottom of each page. Start from the upper 
left comer 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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Learning Objective 1 

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 

Given 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. 

Fisheries & oceans 

If anything should happen to you, then the person 
can send help. The search and rescue team in tum 
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, m 

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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Learning Objective 2 

2. Weather and Water Information 
Sources 

Learning 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 

I Correctly list all sources. 

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

Training aids Transparency 1, Weather Warning Flags. 

Fisheries & oceans 

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 information: 

Fisheries & oceans 

• VHF channels 21B and WXl, WX2, WXJ 
• 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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Leaming Objective 2 

Strait of Georgia and Howe Sound 

Marine Weather Reporting Stations 

East Point Point Atkinson 
Active Pass Hood Point 
Tsawwassen 
Sand Heads 
Vancouver Int'! Airport 
Jericho 
Simard Bridge 

Pam Rocks 
Squamish 
Merry Island 
Ballenas Island 
Halibut Bank 

SS/VHF
Channels 

First Narrows
Cassidy Airport (Nanaimo) 
Sisters Island 
Entrance Island 
Thrasher Rock 

Continuous 
Marine Broadcast 

Coast Guard Radio Vancouver 
Bowen Island 
Mt. Parke 
Cape Lazo 
Watts Point 
KAPlOO 

2182/2054/ 16/22A/26 
16/22A/26 WX3: 162.475 MHz 

218: 161.65 MHz 
WXl: 162.55 MHz 

16/22A/26 
16/22A/26 
16/26 
84 

24 hour telephone access to Continuous Marine Broadcasts 
Vancouver 270-7411, Comox 339-0748 

Local Weather Office Vancouver 
Comox 

664-9032 
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 

Coast Guard Radio Victoria 

Victoria Int'! Airport 
Trial Island 
Sheringham Point 
Whidbey Island 

SS/VHF
Channels 

2182/2054 

Mt. Helmcken 16/22A 

Discovery Island 
Race Rocks 
Port Angeles 

Continuous 
Marine Broadcast 

2054 kHz at 0220 
0520,0820,1120, 
1420, 1720,2020, 
2320 PST 
WX3: 162.475 MHz 

24 hour telephone access to Continuous Marine Broadcasts 
Vancouver 270-7411, Comox 339-0748 

Local Weather Office Victoria 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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Learning Objective 2 

Johnstone Strait 

MarineWeather 
Reporting Stations

Coast Guard Radio

Local Radio

Local Weather 

Alert Bay 
Helmcken Island 
Campbell River 

• Alert Bay 

Discovery Mtn 

SS/VHF 
Channels

2182/2054 
4125 
2458(2340) 
16/22A/84 

Chatham Point 
Cape Mudge 

Continuous 
Marine Broadcast

WXl: 162.65 MHz 

218: 161.55 MHz 

24 hour telephone access to Continous Marine Boradcasts 
Comox 339-0748 

Campbell River 
Port Hardy 

Port Hardy 
Victoria 

CFWB AM
CFNI AM

1490 kHz
1240 kHz 

949-6559(0715-1715 local time) 
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

MarineWeather 
Reporting Stations

CoastGuard Radio

Cape Scott 

Pine Island 
Scarlett Point 
Pultney point 
Alert Bay 

Alert Bay 

Holberg 
Calvert 

SS/VHF 
Channels

2182/2054 
4125 
2458(2340) 
16/26 
16/22A/84 

VHF channel 69/10/78A 

Herbert Island 
Port Hardy 
Haddington Island 
Chatham Point 

Continuous 
Marine Broadast

WXl: 162.65 MHz 

218: 161.65 MHz 
WX2: 162.40 MHz 

24 hour telephone access to Continuous Marine Broadcast 
Comox 339-0748 

Local bdio 

Local Weather Offices 

l'ort Hardy 

Port Hardy 
Victoria 

CFNI AM 1240 kHz 

949-6559 (0715-1715 local time) 
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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Learning Objective 2 

West Coast Vancouver Island North 

MAREP Stations Cape Scott VHF Channel 69/10/78A 
Kyuquot VHF Channel 69/I0/78A 

Marine Weather Sartine Island Amphitrite Point 
Reporting Stations Selander Island Quatsino 

East De!wood Seamount buoy 

SS/VHF Continuous 
Channels Marine Broadcast 

Coast Guard Radio Tofino 2182/2054 2054 kHz at 0150 
4125 04500750 
2458(2840) 10501350 

16501950 
2250 PST 

Holberg 16/26 21B:161.65 MHz 
Eliza Dome 16/22A/26/84 WXl:162.55 MHz 
Nootka 16/22A/84 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. 

West Coast Vancouver Island South 

MAREP 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 2182/2054 2054kHz at 0150 
4125 04500750 
2458(2840) 10501350 

1650 1950 
2250 PST 

Eliza Dome 16/22A/26/84 WXl:162.55 MHz 
Nootka 16/22A/84 WX2:162.40 MHz 
Mt. Ozzard 16/22A/26/84 21 B:161.65 MHz 
Albemi 16/22A/26 WX2:162.40 MHz 

Local Weather Offices Port Hardy 949-6559 (0115-1715 local time) 
Victoria 363-6629

MAREP weather reports can also be passed to Tofino Coast Guard Radio on VHF 
channels 26 or 84. 
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Learning Objective 2 

Queen Charlotte Sound 

MAREP Station

Marine Weather 
Reporting Stations 

Coast Guard Radio 

Cape Scott 

Cape St. James 
Sartine Island 
Cape Scott 

Alert Bay 

Prince Rupert 

Calvert Island 
Klemtu 

VHF Channel 69/l0/78A 

East Dellwood Seamount Buoy 
West Sea Otter Group Buoy 
South Hecate Strait Buoy 

SS/VHF Continuous 
Channels Marine Broadcast

2182/2054 WXI: 162.65 MHz 
4125 
2458(2340) 
2182/2054 2054 kHz at 0205 

0505 0805 
110514051705 
2005 2305 PST 

16/22A/84 WX.2: 162.40 MHz 
16/22A/84 WXl: 162.55 MHz 

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

Local Weather Office Port Hardy 
Victoria 

949-6559(0715-1715 local time) 
363-6629 

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

Central Coast 

MAREP Station 

Marine Weather 
Reporting Stations 

Coast Guard Radio 

Cape Scott VHF Channel 69/10/78A 

Boal Bluff Cathedral Point 
Addenbroke McInnes Island 
Egg Island 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 

Alert Bay 2182/2054 WXl:162.65 MHz 
4125 
2458(2340) 

Calvert Island 16/22A/84 WX2:162.40 MHz 
Klemtu 16/22A/84 WXl: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 \/HF 
channels 83 or 22A. 
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Learning Objective 2 

Hecate Strait and Douglas Channel 

MAREP Station 

Marine Weather 
Reporting Stations 

Coast Guard Radio 

Local Radio 

Bonilla Island 

Rose Spit 
Bonilla Island 
Sandspit 
Ethelda Bay 
South Hecate Strait Buoy 

Prince Rupert 
Mt. Hays 
Cumshewa 
Mt. Gil 
Klemtu 
Barry Inlet 

SS/VHF 
Channels 

2182/2054 
16/22A/84 
16/22A/84 
16/22A/26 
16/22A/84 
16/22A/84 

VHF Channel 69/ 10178A 

Mclnnes Island 
Boat Bluff 
Cape St. James 
Nanakwa Shoal Buoy 

Continuous 
Marine Broadcast 

218:161.65 MHz 
WX3 162.475 MHz 
WX2:162.40 MHz 
WXl:162.55 MHz 
WX2:162.40 MHz 

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

Prince Rupert CFPR AM 860 kHz 
CJPW FM 101.9 MHz 

Sandspit FM 104.9 MHz 
FM92.9MHz 

Local Weather Offices Terrace 
Port Hardy 

635-3224 
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 

Marine Weather 
Reporting Stations 

Coast Guard Radio 

Bonilla Island 

Rose Spit 
Grey Islet 
Green Island 

Prince Rupert 

Dundas Island 
Mount Hays 
Naden Harbour 

SSNHF 
Channels 

2182/2054 

16/22A/84 
16/22A/84 
16/22A/84 

VHF channel 69/10/78A 

Prince Rupert 
Holland Rock 
Triple Island 

Continuous 
Marine Broadcast 

2054 kHz at 0205 
0505 0805 
1105 1405 1705 
2005 2305 PST 
WX2: 162.40 MHz 
21B: 161.65 MHz 
WX2: 162.40 MHz 

24 hour telephone access to Continuous Marine Broadcasts 
Prince Rupert 634-9009 

Local Radio 

Local Weather Office 

Prince Rupert CFPR AM 860kHz 

Masset 

Terrace 

CJPWFM 
FM 
FM 

101.9 MHz 
103.9MHz 
92.9 MHz 

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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Learning Objective 2 

Dixon Entrance West 

Marine Weather 
Reporting Stations 

Langara Island 
West Dixon Entrance Buoy 
Rose Spit 

Kindakun Rock 
Grey Islet 
Triple Island 

Coast Guard Radio 

Local Radio 

Green Island 

Prince Rupert 

Naden Harbour 
Van Inlet
Dundas Island 

SSNHF 
Channels 

2182/2054 

16/22A/84 
16/22A/84 
16/22A/84 

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

Prince Rupert CFP.R AM 
CJPW FM 

Masset FM 
FM 

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

Continuous 
Marine Broadcast

2054 kHz at 0205 
05050805 
1105 1405 1705 
2005 2305 PST 
WX2: 162.40 MHz 
WXl: 162.55 MHz 
WX2: 162.40 MHz 

860 kHz 
101.9 MHz 
103.9 MHz 
92.9 MHz 

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 

SSNHF 
Channels 

Coast Guard Radio Prince Rupert 2182/2054 
Van Inlet 16/22A/26 
Barry Inlet 16/22A/26 

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

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

Continuous 
Marine Broadcast

WXl: 162.55 MHz 
WX2: 162.40 MHz 

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

Look for these weather warning flags at Coast 
Guard stations, launching sites and marinas: 

Daytime Signals 

0 0 

Small Craft Gale

Warning Flags 

Fisheries & oceans Aug 20, 1993 
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Storm Hurricane 
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Learning Objective 2 

Small Craft 
Warning 

Day: a red triangular pennant. 
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. 

Gale Warning 

Winds 34-4 7 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 
Force Warning 

Day: 2 square red flags with black centers. 
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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Learning Objective 3 

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. 

Fisheries & oceans 

Transparency 5, Personal Flotation Device. 
Transparency 6, Throwable flotation devices. 
Transparency 7, Immersion Suit. 
Transparency 8, Life Raft. 
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Steps Take these steps when the weather threatens to 
take a tum for the worse: 

Fisheries & oceans 

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 harnesses, 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. 
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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. 

Fisheries & oceans 

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 

Fisheries & oceans 

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 ssure 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. 

• Inspect the jacket regularly for tears. Fix a tom 
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. 
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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 
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Throwab/e 
devices 

Learning Objective 3 

Flotation devices that you can throw to someone in 
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 
suits 

Immersion suit 

Fisheries & oceans 

Learning Objective 3 

Immersion suits are full-body wetsuits designed to 
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. 

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 

BUNG 

DOUBLE FtOOR 

FOR 

Life raft 

Fisheries & oceans 

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. 

LIGHT 

I 

When storing a life raft: 

ON ARCH 

UP 

SEA LIGHT 

ST 

• Install the raft where it can be launched easily, 
but will float dear 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. 
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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, tum it right side 
up before boarding. 
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4. Man Overboard Procedures 

Learning Objective 

After this section, you should be able to 
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 correctly to each incident. 

Key points Steps to take when somebody goes overboard. 
Recovery maneuvers in different situations. 
Helping the victim on board. 

Training aids Transparency 9, Anderson Turn. 

Fisheries & oceans 

Transparency 10, Race Track Turn. 
Transparency 11, Y-Backing. 
Transparency 12, Williamson Turn. 
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Steps Here are the steps to take if somebody goes 
overboard: 

Recovery 
Maneuvers 

Fisheries & oceans 

Make sure the stern of the boat is clear of the 
victim. Swing the stem 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. 

Here are the basic recovery maneuvers. Choose 
the maneuver most appropriate to the situation. 
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Learning Objective 4 

For a quick 
turnaround 

In cold water where fast recovery is critical, use 
the Anderson turn or the race track turn. 

Explanallon: 
I) rudder over 

111 11,e same as the 
(II 

,1 a person lhe 
pul rud· 

lull to 
11,e 

clear ol Ihe 
 11111 

3) 
way 

or 
eng,nes when ,s 

15 al 
11,e 

a a 

IO 

Anderson Turn 

ancl the 
as to 

as 

are d,f. 
ler 1he ol 
one or on 1w1n 
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Explanallon: 
1) 

a 
10 

pie. ,I person over 11,e 
rud­

Stop 

2) 11 full 
as 

away For exa1n· 

J) ol 
11111 and 

you 
rec,procal ot 

USE 

Used in Stra,ghl final than 
hnal one-turn 

approach ,s 
10 a11a1n the pro-
per 

Ship return le 
man 

losl lrom 

when 

on 

Racetrack Turn 

,r 
090 

degrees. s1eacJy up on 270 

I lolrJ I1,e rec,procat 
course so 
ca11 a 

10 rna11 on 11,e 
or se. 

(6) 
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5) Use lull rudder lo !urn 
10 man 

6) Use 11,e ancJ 
10 get 11 ,e 

as 
lor otl,er 1ecove1y 
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Larger ships For larger ships with lots of backing power, use the 
Y-backing maneuver. 

Explanation: 
I lull 

111 as lhe 
man (lh1s sw111gs )he s1ern 
away ham For 

pie. ,1 a person 1he 
pul rud­

111II to 
Slop eng111e. 

2. When al lhe 

PRIMARY use 

10 
1he man. 

10 

Y-Backing 

The 

10 
man. 

lhe 

man. back lhe w11h 
full oppos11e 

J. Go ahead. 1he 
and rudder 10 a1-
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Poor visibility At night or in low visibility, use the Williamson 
turn. 

Explanallon: 
1) Pul 11 .. , ruuder over lul 

111 11,e ,am" u11ec11011 a, 111<1 

111an (llus ,wu")s 1111:1 :;1em 
away 110111 l11111) Rx o:.-.am­
µid, ,I ii µ.,,,a,, led OVo:lf Ille 
:.tarl.Jo,iru :;1uo:1. pu1 11le rul.l· 
uer ov..,. luU 10 s1arOoa1cJ. 
Slop 1111;1 ern,Jme. __ 

PRIMARY USE 

usea ., re<Jucea 
v,..i..o,iy l>ocauw 

2) wnen clear al 1he 
man. go alleacJ with the 
e, o,;:,,ne. Cornn 1ue u>H'ICJ 
lud rucJl.let. 

3) When Ine neaoing ,s 
60 ucg,ees lleyond ine 
OflCJlf\al COUISd, :.(ull Ille rud· 
oer to tuu ave, in tne op­
posrte Ou ecu011 wIU1ou1 hav-

ANALYSIS 

1119 stead,eu on a cou1se. 
60 Ut.:<.Jfc:f.:S IS µroµ<:1 IOI 

r llully Vt:S$cl~. l.Jul 1J 1e eA.ael 
a11,olu11 u,ust l.Jd Ue1e,n11ned 
II uuu<Jh 111<:J anu euo,. 

~) Cume 10 11,e rec,procal 
ol 111e oru111dl cou1se. u:wng 
luU fllUWl:f. For e...irnple. d 
y0u1 Ofl<.J111al cousse was 

090 Oe<_J1ees. steady on 270 
dt:grees ,111e1 1u11ung. 

5) Use Ille eng111o:1s and 
rucJc.!er 10 get 11110 p10f)er 
hnal pos,uon: ves5el upwind 
ol the rnan ancJ dead 111 1he 
waler w,lh Ille man 
aIongsrue. wen f01wa1d of 
Illa p1op;,Ue1 S 

(5) 

• llli£Nnl g,J0<l UMI 
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Oll\jrwl Uadl r<lt.b"81y gtllal 
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Williamson Turn 

Helping the 
Victim Aboard 
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To bring the victim on board, you can: 

• 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 
stem, where they can slip and injure themselves 
on the propeller. 

• use a winch to pull in the line if the victim 1s 
too heavy. 
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Learning Objective 4 

• 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 

Learriing- Objective· 

After this section, you should be able to
carry out procedures to reduce or prevent 
fire hazards at sea.

Testing Conditions 

Given a boat with a potential or
developing fire hazard, in typical marine 

conditions and with no advance warning.

Passing Criteria 

Identify and correct the potential or 
developing fire 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. 

Fisheries & oceans 

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 
• too ~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. · 
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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 

Take the correct measures to fight the 
fire.

Key points Fire fighting tactics. 

Fisheries & Oceans 

When to retreat. 
Fires on outboards. 
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Fire Fighting Attack the fire immediately. 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: 
• unrestricted access to the fire 
• an immediate escape 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 lb, dry 
chemical fire extinguisher (Class BI). 

Retreat 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. 

Outboards In an outboard boat, disconnect the portable gas 
tank and toss it overboard. 
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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 ofsurvival in cold water, 

Testing Conditions 

Given a simulated incident involving 
exposure to cold water. 

Passing Criteria 

Correctly 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. 
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What is 
hypothermia? 

Surviving cold 
water 

Learning Objective 7 

Hypothermia is the loss of body heat. As the 
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. 

If you're alone in the water, get into the following 
position; 

HELP - Heat Escape Lessening Position 

Fisheries & oceans 

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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Huddle Position 

Fisheries & oceans 

Learning Objective 7 

If you're in the water with other people, huddle 
together like this: 
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Treating Here's how to treat hypothermia victims: 
hypothermia 

Fisheries & oceans 

• 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 Res_cue 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 o_r 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. 

Aug 20, 1993 Page 40 



Reference Manual 
Module 10-7 

Fisheries & Oceans 

Learning Objective 7 

• 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 to 
describe how to _store and use flares 
correctly.

Testing Conditions 

. Given at 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 Store flares in a watertight container in a cool, dry 
place. 

When to use 
flares 

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 flares 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. 

Using flares The following table lists the different types of 
flares, how to use them and what precautions to 
take while using them. 
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Type of 
Flare 

Launched 

Hand-held 

Buoyant or 
hand-held 
smoke 

How to Use 

Aim downward at an 
angle of roughly 60 
degrees above the 
horizon. 
Aim higher in strong 
winds. 

Hold the flare in your 
hand downwind and 
well clear of the boat. 

Follow the 
manufacturer's 
instructions. 

CAUTION 

Learning Objective 8 

Precautions 

Never aim directly upwards; 
never aim so that the flare 
falls on your boat or another 
boat. Flares are very hot 
and will damage or start a 
fire on the boat. 

Never aim directly at planes 
or other vessels searching 
for you. 

Don't look directly at the 
flare while it's burning. 

Hold the flare away from the 
boat. Flares are very hot 
and may damage or start a 
fire on the boat. 

Use only on clear days with 
light wind. Heavy winds will 
disperse the smoke, making 
the flare useless. 

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 

Given at least 5 short-answer questions 
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. 

Fisheries & oceans 

5 short-answer questions, orally or in writing, on 
using the radiotelephone to get help. 
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Emergency 
channels 

VHF Channel 
16 

Calling for help 
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Learning Objective 9 

You must qualify for a VHF radio licence. This 
teaches you how to use a radio in emergencies. 

The Canadian Coast Guard monitors two radio 
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 16 is the calling channel used to: 

• 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. 

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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Less serious 
problems 
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Learning Objective 9 

• 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. 

If there is no immediate danger to life or property 
but you still need assistance, repeat "pan pan" 3 
times instead of "Mayday." 
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Learning Objective 10 

10. Responding to Distress Calls 

. 
Learning Objective 

After this section, you should be able to 
respond appropriately to distress calls. 

Testing Conditions 

Given a surprise simulated distress call in 
typical marine conditionst 

Passing Criteria 
.. . 

Take the.steps required· 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. 
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Responding to 
distress calls 

Towing a 
Disabled Boat 
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Learning Objective 10 

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. 

If you hear a distress call: 

1. Listen -- do not transmit yet. 

2. Determine if you are you the closest, best 
equipped boat available to come to the 
rescue.

3. 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. 

4. 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." 

5. When the other boat acknowledges your call, 
give them your position, your estimated time 
of arrival, and speed towards the scene. 

6. 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. 

2. Approach the disabled boat so your boat is 
facing the wind to avoid drifting into the boat 
or overshooting it. 
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Learning Objective 10 

3. When you cross the disabled boat's bow, pass 
or accept the towing line. 

4. 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. 

5. Once the tow line is attached, make sure 
everyone is off the bow of the disabled boat. 

6. 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. 

7. Once in tow, make sure someone is steering the 
disabled boat. 

8. Maintain communication with the disabled boat 
while under tow. 

9. Position one person at the stem 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 

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. 

the 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 
engme. 

life jacket a u-shaped flotation device that has ties at the neck 
and waist. 

life raft a small, inflatable, rubber raft. 

Mayday a distress call. Life or property in immediate 
danger. 

painter the line on a life raft that you pull to inflate it. 

pan pan a distress call. Life or property in no immediate 
danger. 
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Personal 
Flotation 

Device (PFD) 

sailing plan 

towing bridle 
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Useful Terms 

a vest or jacket that has a thin, buoyant lining. 
Designed for constant wear while on a boat. 

a log filled out giving details of a planned boat 
trip. Left with a responsible person on shore in 
case of an emergency. 

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; published 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 Guard. 

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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Further Reading 

Vessel Safety Manual, published by the North 
Pacific Fishing Vessel Owner's Association. 

Illustration Credits. 

From David Richey: W aming 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 89. 
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Exercise 1 

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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Exercise 1 

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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Exercise 1 

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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Exercise 1 

10. What procedure is required if your outboard 
boat is on fire at sea? 

11. Why iis it important to fight a fire from a 
crouching position? 

12. What can you do to improve your chances of 
survival if you are adrift in cold water? 
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Exercise 2 

Exercise 2 

Complete this exercise by yoursel£ 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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Exercise 2 

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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Exercise 2 

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 

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. 

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

Fisheries & oceans 

To know where you are in the manual, check the 
top and bottom of each page. Start from the upper 
left comer 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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Learning Objective 1 

1. Nylon and Polypropylene Ropes 

Learning Objective 
.· .. · .... · .. . 

After this section, you should be able to
compare nylon with polypropylene rope in 
terms of the advantages, uses and 
limitations of each.

Testing Conditions 
.· -:· . 

Given at least 5 short-answer questions 
orally or in writing. 

Passing Criteria 

Correctly 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 

Learning Objective 1 

Advantages • strong 
• lightweight 
• recovers when stretched 
• resistant to fuel and oil 
• doesn't float; can be used for an anchor line. 

Disadvantages • expensive. 

Polypropylene 
Rope 

Advantages • strong 
• lighter than other synthetic fibers 
• easy to work with 
• easy to store . . 
• mexpens1ve. 

Disadvantages • doesn't recover as well as nylon when stretched 

Fisheries & oceans 

• floats; should not be used as an anchor because 
it tends to counteract the anchor. 

Aug 10, 1993 Page 4 



Reference Manual 
Module 10-8 

Learning Objective 2 

2. Rope Care 

Learning Objective 

After this section, you should be ablet o
describe how to take good care of ropes.

Testing Conditions 

Given a typical dock. 

Passing Criteria 

Identify the lines that were not cared for
properly.

Key points Rope care guidelines. 

Training aids Transparency 1, Parts of a Block. 
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Rope Care Here are guidelines to follow in caring for ropes: 

Guidelines 

Fisheries & oceans 

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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Learning Objective 2 

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. 
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3. Common Rope Splices and 
Knots 

Learning Objective 

1 
After this section, you should be able to
make and use common splices and knots.

Testing Conditions 

Given ropes and tools in typical marine 
conditions. 

Passing Criteria 

Correctly make and use at least 5 
common knots and splices selected at 
random by the trainer. 

Key points Common knots. 
Common splices. 

Training aids Transparency 2, Common Knots. 
Transparency 3, Splices. 
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Knots and 
Splices 

Knots 
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Learning Objective 3 

A knot is used to: 
• 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. 

Here is a diagram of common knots: 

FIGURE CF EIGHT a knot 

CLOVE HIT°CH for securing
TEMPORARY)

REEF or SQUARE KNOT !or joining lines

si ngle sheet bend

SHEET BEND /or joining linesof unequal size

double sheet Otnd 

BOWLINE lar secure noose... readily untied

SECURING TO A CLEAT a round tum, I low 
figure I half hitch
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Splices Here is a diagram of 3 common splices: 
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A 

tJ1, 

C 
SHORT SPLICE. B. EYE SPLlCE. 

C. THlMBLE EYE 
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4. Docking 

Learning Objective 

After this section, you should be able to 
moor a boat to a dock under varying wind
and current conditions. 

Testing· Conditions 

Given a boat in at least 3 different 
docking situations. 

Passing Criteria 
. 

Correctly moor the boat to the dock ineach situation. 

Key points Docking guidelines. 
Docking procedures. 
2 kinds of moorings. 
Undocking procedures. 

Training aids Transparency 4, Docking. 
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Transparency 5, Mooring. 
Transparency 6, Undocking. 
Transparency 7, Cleating a Line. 
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Learning Objective 4 

Docking 
guidelines 

Get the mooring lines ready. Secure the lines to 
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. 
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Undocking 
procedures 

Wind on-shore

Ahead
Slowly 

Wind Astern

Wind
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Learning Objective 4 

Here is how to undock a boat in 4 wind situations. 

Note: The same procedures apply to currents if 
the current has a greater effect on the boat than the 
wind. 

I 

D 
0 
C 
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Learning Objective 5 

5. Using Cleats, Rings, Rails, 
Pilings and Fenders 

Learning Objective 

After this section, you should be able to 
correctly use cleats, rings, rails, pilings 
and fenders. 

Testing Conditions 

Given a typical fishing dock. 

Passing Criteria 

Correctly identify the items that fishermen 
used incorrectly. 

Key points How to tie up to cleats. 
How to tie up to pilings. 
How to tie up to bollard and rings. 
How to tie fenders. 

Training aids Transparency 7, Cleating a Line. 
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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 tum around the base of 
the cleat with the rope before going over the 
horns. 

2. Criss-cross the rope over the horns in a figure­
eight. 

3. Finish with a half-hitch over one horn. 

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. 

Fisheries & oceans 

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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Learning Objective 5 

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 
tum around the piling with the eye of your line, 
like this: 
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Bollards and A bollard is a post on the dock around which a 
rings rope can be secured. 

2 
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Here are 5 ways to tie up to bollards and ring 
bolts: 
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Fenders 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. 

Fisheries & oceans 

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. 
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Learning Objective 6 

6. Ground Tackle 

Learning Objective 

After this section, you should be able to 
use different forms of ground tackle.

Testing Conditions 

Given at least 5 short-answer questions. 

Passing Criteria 

Correctly answer 4 of the 5 questions. 

Key points Ground tackle: rode and anchor. 
Gear to secure the rode: bow roller, riding chocks, 
wildcat, capstan, chain locker. 

Training aids 5 short-answer questions on ground tackle. 
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Transparency 11, Scope and Lights. 
Transparency 12, Types of Anchors. 
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Ground Tackle Ground tackle is all the gear necessary to anchor 
a boat. It consists mainly of: 

• a rode 
• 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. 

Fisheries & oceans 

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 1 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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Scope and Lights 

•TEMPORARY ANCHORING 

eoVERNIGHTANCHORING 
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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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Learning Objective 6 

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: 

Fisheries & oceans 

• Bruce anchor - all purpose. 

• Grapnel - for rock, coral, matted weed. 

• Plough anchor or 'burying' anchor - for sand, 
soft mud, gravel. 

• Fisherman's anchor or 'Yachtsman's' anchor 
- for any kind of bottom. 

• Danforth anchor - for sand or mud. 
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Learning Objective 6 

Types of Anchors 

0 

BRUCE ANCHOR 

PLOUGH ANCHOR 
CQR 

DANFORTH ANCHOR 

Fluke 
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GRAPNEL 
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Learning Objective 7 

7. Where to Drop Anchor 

Learning Objective 

After thissection, you should be able to 
select an anchorage.

Testing Conditions 

Given actual marine conditions and noadvance warning. 

Passing Criteria 

Key points Finding a suitable anchorage. 
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Finding a good 
anchorage site 
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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' 11 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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8. Setting and Retrieving Anchors 

Learning Objective· 

Afterythis section, you should be able to 
correctly set and retrieve anchors. 

Testing Conditions 

Given control of a boat with the< 
appropriate ground tackle on a least 2 
occasions in different circumstances.

Passing Criteria 

Correctly follow the procedures to setand
retrieve anchors.

Key points Setting an anchor. 
Retrieving an anchor. 

Training aids Transparency 13, Setting an Anchor. · 
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Setting an Here is how to set an anchor: 
anchor 

Fisheries & oceans 

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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Retrieving an 
anchor 
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Learning Objective 8 

I 
\ 

\ 
- -

Setting an Anchor 

Retrieving an anchor is also known as weighing 
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 this section, you should be able to
beach and unbeach a boat. 

Testing Conditions 

Given controfof a boat in typical near-
shore conditions. 

Passing Criteria 

Correctly follow the recommended
procedures to beach and unbeach a boat.

Key points Beaching procedure. 
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procedure 

Beaching at 
high tide 

Beaching at 
low tide 
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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, Leaming 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, stem shoreward, in 
chest- or hip-deep water before leaving it. See 
Module 10-4, Leaming 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, Leaming Objective 2. 
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Shore 

Learning Objective 9 

Here are the steps to follow to approach shore in 
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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Useful Terms 

bitt a metal or wooden post fixed on the deck of a boat 
for securing lines. 

bollard a post on the dock around which a rope can be 
secured. 

bow roller 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. 

bulwarks the sides of a ship above the upper deck. 

capstan the vertical or horizontal drum fitted to a winch to 
take the anchor line or chain. Also known as a 
gypsy head. 

chain locker a container that accepts the anchor line or chain 
after it passes over the capstan. 

cleat a horn-shaped fitting around which a rope can be 
secured. 

dog see riding chock. 

fender a protective device placed between a boat and a 
dock or between 2 boats to prevent bumps and 
scrapmg. 

ground tackle all the gear necessary to anchor a boat. 

gypsy head see capstan. 

hawse the pipe or hole in the bulwarks through which the 
anchor line or chain passes. 
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knot 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. 

riding chock 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. 

rode all the gear between the boat and the anchor. It 
includes the rope line or chain and connecting 
swivels or shackles. 

scope 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. 

splice a method used to join 2 ropes together, or to form 
a loop. 

stopper see riding chock. 

weighing to retrieve an anchor. 
anchor 

wildcat the sprocket wheel that engages the anchor chain 
or line as it is being hauled in. 
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Further Reading 

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) Nylon rope is cheaper than polypropylene 
rope. 

T F 

b) Nylon rope can be used for an anchor. 

T F 

c) Nylon rope recovers better than 
polypropylene rope after stretching. 

T F 

d) Nylon rope is less resistant to fuel and oil 
than polypropylene rope. 

T F 

e) Ropes should be stored in any convenient 
place. 

T F 
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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 

i) You can use either a knot or a splice to 
form a loop at the end of a line. 

T F 

2. 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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Exercise 1 

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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Exercise 2 

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 concerned 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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Exercise 2 

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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