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Responsibilities
The marine environment poses many hazards. After success-

fully completing this course, you can be the captain of a small

commercial boat and this role bringsmany responsibilities. As

a Small Vessel Operator you are responsible for the safety of

your passengers and any crew. We owe it to everyone on the

water to operate our boats in a safe and professional manner.

Whether this means filling out a logbook, replacing the bulbs

on your navigation lights, keeping your flares up to date or

deciding not to go out because of bad weather, running a boat

safely can mean making tough decisions that others may not

agree with.

The rules and regulations for small commercial vessels are

there to protect everyone on the water. Complying with the

regulations may seem intimidating and like too much of a

burden, but it can easily become second nature with the help of

simple regular procedures and checklists.
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Introduction to SmallVessel Operator Proficiency -
This course will provide you with the basic theoretical knowledge to command a small commercial vessel:

● commercial passenger or work boat of less than 5 gross ton

● commercial fishing vessel up to 15 gross ton

● carrying up to 12 passengers

● not more than 25 nautical miles from shore

Obtaining practical on-the-water experience is up to the company or operator (unlike other professional

marine certifications there is no sea-time required). This certification does not have an expiry date.

1 Nautical mile = 1.852km = 1 minute of latitude (more to follow in Chart Work chapter)

Why 25 nautical miles (nm)? Because 25 nm is considered the reliable range of a marine VHF

radio

Gross tonnage is the internal volume measurement of a boat. Vessels less than 5 gross tons are

generally less than about 30 feet long. The vessel size permitted for holders of the SVOP may

be changing in the future. Contact admin@marinetrainingbc.com to receive small vessel

regulation updates from Datum Marine.
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SmallVessel Compliance Program (SVCP)
Getting a “Blue Decal” or “Orange Decal” (for fishing vessels)

The Small Vessel Compliance Program provides vessel owners with an easy-to-use tool to help

them ensure that their small commercial vessel meets the requirements of the Canada Shipping

Act, 2001 (CSA 2001).

The SVCP is for commercial vessels including fishing vessels:

● up to 15 tons gross

● that carry up to 12 passengers

● includes work-boats and government vessels

Larger vessels are inspected by Transport Canada.

The SVCP looks at the following areas of your vessel:

● Hull construction

● Machinery

● Stability

● Fire Safety

● Navigation and communications equipment

● Crew training and certification

● Lifesaving equipment (see box on next page)

How do I enrol in the SVCP ? (Getting a Blue or Orange
Decal)

1. Fill out the SVCP form – online http://www.tc.gc.ca/eng/marinesafety/svcp-menu-3633.htm or from

your local Transport Canada Marine Safety office

2. Submit your form and the following documents:

● Stability information documentation

● Copy of certificates of training /competency (e.g. SVOP, MEDA3, ROCM and MBFA certificates)

● Copy of registration documents

● Four photographs of vessel (bow, side, stern and top)

● If applicable copy of Compliance Notice

3. Get and display your Decal
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What safety equipment is required?

●Life jackets (Transport Canada approved, 1 for each person)

●Buoyant heaving line and/or Life-buoy

●Flares

●Paddles and/or anchor

●Sound signalling device

●Manual bilge pump

●First aid kit

●Life-raft (on passenger vessels more than 8.5m and work-boats more than 12m)

●Waterproof flashlight

●Navigation lights - dusk to dawn

●Magnetic compass

●Re-boarding device (if freeboard more than 0.5m)

A comprehensive list of safety equipment can be found in the Small Commercial Vessel Safety Guide

https://www.tc.gc.ca/Publications/en/TP14070/PDF/HR/TP14070E.pdf

Vessel Registration or License?

‘K’ Number or ‘C’ Number?

Registration:-

Commercial Vessels (including government vessels) must be registered with Transport Canada.

There are two ways to register a small commercial vessel:

1. Register with the Small Vessel Register (and receive a ‘C’ number) or

2. Register with the Canadian Register of Vessels (vessel will display just the vessel name, no registration

number).

The Small Vessel Registration process is a simpler and less expensive than the Canadian Register of Vessels.

More information is available online here: http://www.tc.gc.ca/eng/marinesafety/oep-vesselreg-smallcomm-

menu-542.htm

Licensing:-

Vessel Licensing is for pleasure crafts only, it is mandatory on all recreational boats with an engine of more
than 10HP (ten horsepower).

A ‘K’ number or a ‘BC’ number indicates a vessel is licensed as a pleasure craft.
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Passenger Boats
Passenger boats include crew-boats, water-taxis, sport-fishing (passengers do NOT necessarily

have to buy a ticket).

Report your passenger/ crew numbers to a responsible person on shore with your trip plan and

emergency contact information.

Personal trips, Rentals and travelling to work
If you and some friends go out on a voyage and share all expenses - this falls under the pleasure

craft regulations.

If you rent a boat and share expenses - this is still just a pleasure craft.

If you use a vessel to get to and from work - this falls under the pleasure craft regulations.

Captain’s Responsibilities
● Overall safety of crew, passengers and vessel

● Leave a trip plan (including details of passengers and crew) with a responsible person on

shore

● Assess crew skill level and passengers physical or mental capabilities

● Ensure vessel is seaworthy, well maintained and has required safety gear

● Crew training and familiarization; work safe and drills

● Vessel stability (correct placement of cargo and passengers)

● Route planning and weather considerations

● Record keeping (to prove that you are a responsible captain, in case of an incident)

● Assist persons/ vessels in distress

● Report all accidents and help with investigations

● Protect environment and report any pollution

● Unsafe situations are corrected immediately

● Restocking First Aid kits

● Material Safety Data Sheets (cargo)

● Effective communication between bridge and deck, engine, tenders, etc.

● Pre-departure Safety Briefings which must include:

1. Location of safety equipment

2. Location and use of life-jackets

3. Effects of movement on vessel stability and passenger safety
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Safety Briefings
A captain should do a brief safety briefing before every trip on passenger vessels and whenever

there is new crew on any boat. Safety briefings should include:

● The location of important safety equipment (such as life-rafts, EPIRB, flares)

● The location and use of life-jackets

● The effects of movement on vessel stability and passenger safety

Quick Reference Checklists
Although you may know all the things you need to check before leaving the dock, it is important

that you document these checks so that you do not miss anything and to prove you are a

responsible captain (in case of an incident or accident). Examples of Quick Reference Checklists

include:

● Daily maintenance schedule

● Weekly maintenance schedule

● Safety equipment list

● Start-up procedure

● Pre-departure checklist

● Re-fuelling procedure

● Heavy weather procedure

● Crew and passenger familiarization checklist

Muster Lists
Muster lists created by the captain are:

A list of duties assigned to a specific crew member in the event of an emergency

Crew members are responsible for:
● Carrying out the duties and safety guidelines as set-out by the captain

● Letting the master know if they become aware of any hazard or anything else that might

affect safe operations

● Following the master’s lawful orders except where the master is putting the vessel or

people on board at risk.

Everyone on board has a responsibility to make sure that pollutants do not enter the water.
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Belugas in the St. Lawrence Estuary

Certain whales, like killer whales in B.C. and the St. Lawrence Estuary Beluga 
in Quebec, need more distance because of threats they already face. There 
are also other approach distances which are tailored to particular 
circumstances. For more information visit: 
h�ps://dfo-mpo.gc.ca/campaign-campagne/protec�ngwhales-protegerbaleines/index-eng.html

Keeping 200 metres away from killer whales in 
BC and the Pacific Ocean and keeping 400 

metres away from all killer whales in southern 
BC coastal waters between Campbell River and 

just north of Ucluelet* (June 1 – May 31)
*Under the Canada Shipping Act. Some excep�ons may 

apply.Keeping a minimum of 
100 metres away from 
most whales, porpoises 

and dolphins, and keeping 
200 metres away if they 
are in res�ng posi�on or 

with their calf.

If you see tail, fin or spray – Stay far enough away

Marine Mammal Regulations
All marine mammals are subject to the provisions of the Marine Mammal Regulations under the
Fisheries Act. The Marine Mammal Regulations were updated in 2021 to provide greater protection for
marine mammals including Canada’s at-risk whales.

Keeping a minimum distance is the law
Marine mammals are wild animals that people may inadvertently come across while enjoying our
oceans. In those cases we ask that you keep your distance, not only for their well-being, but for yours as
well.
Disturbing marine mammals, including approaching or attempting to approach them, includes:

• feeding, swimming or interacting with a marine mammal;
• moving a marine mammal (or enticing/causing it to move);
• separating a marine mammal from its group or going between it and a calf;
• trapping a marine mammal or a group either between a vessel and the shore, or between a vessel

and other vessels; or
• tagging or marking a marine mammal.
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Report Marine Occurrences
All marine occurrences must be reported as soon as possible. Marine occurrences include

injuries, collisions, groundings, fires, explosions, missing and abandoned vessels, person-

over-board, close-calls/ near misses, pipeline or cable fouling, loss of cargo or dangerous

substances overboard and total engine failure.

1. When a marine occurrence takes place, the captainor a crew member must report

immediately by radio or telephone:

● Marine Channel 16 VHF

● Cell phone dial *16

● Prince Rupert MCTS (Marine Communications and Traffic Services): 250-

627-3070 or 250-627-3077 (NorthCoast and West Coast of Vancouver Island

areas)

● Victoria MCTS: 250-363-6333 or 250-363-6818 (South Coast and East Coast

of Vancouver Island)

● The Transportation Safety Board (TSB) by telephone 1-800-387-3557 (24

hours)

2. Submit a report of a marine occurrence / hazardous occurrence to the TSB within

30-days of the oocurrance http://www.tsb.gc.ca/eng/incidents-

occurrence/marine/1808E-20140926.pdf
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Pollution Prevention
It is illegal to accidentally or wilfully discharge oil, garbage, sewage or other pollutants into

Canadian waters. Vessel operators found polluting will receive large fines. It is your

responsibility to make sure you know and obey the laws:

Vessel Pollution and Dangerous Chemicals Regulations

http://laws-lois.justice.gc.ca/eng/regulations/sor-2012-69/index.html

Pollution Reporting
All pollution or threats of pollution in the marine environment must be reported by calling

● The B.C., Alberta, Saskatchewan, Manitoba, Yukon, NWT spill response line 1-

800-889-8852 (24 hours)

● Marine Channel 16 VHF

● Cell phone dial *16

● Prince Rupert MCTS (Marine Communications and Traffic Services): 250-627-

3070 or 250-627-3077 (North Coast and West Coast of Vancouver Island areas)

● Victoria MCTS: 250-363-6333 or 250-363-6818 (South Coast and East Coast of

Vancouver Island)

Company Policy
Make sure your marine insurance covers spills and pollution - The Coast Guard will sue

companies / individuals responsible for a spill or other pollution for the costs of clean-up.

Best Practices for Refuelling a Small Vessel
To avoid accidental spills and pollution the following precautions should be taken during

fuelling:

1. Moor your boat securely to prevent spillage.

2. Shut off all engines.

3. Send guests ashore.

4. Extinguish all open flames.

5. Do not smoke while refuelling.

6. Turn off electrical switches, power supplies and avoid using electrical devices such

as portable radios.
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7. Close all windows, portholes, hatches and cabin doors.

8. Remove portable tanks from the vessel before refuelling.

9. Ground the nozzle against the filler pipe.

10. Know the capacity of the fuel tank and do not overfill it - you have a duty to prevent

leakage or spillage of fuel into the hull or water.

11. Wipe up spillage and properly dispose of the cloth or towel used.

12. Operate the engine compartment blower for at least four minutes immediately

before starting the gasoline engine.

13. Check for vapours from the engine compartment before starting up the engine.

Salvage and Abandoned Vessels
What to do if you want to take possession of and remove an abandoned boat or salvage a

wreck.?

1. Contact the owner

2. If you can not find / contact the owner, contact Transport Canada for more informa-

tion and assistance. Program officers will respond on a case-by-case basis, within the

limits of Transport Canada's authority.

For example, under the Canada Shipping Act, 2001, when someone finds and takes posses-

sion of a wreck, the "Receiver of Wreck" will try to locate the owner. The Act gives authority

to the Receiver of Wreck to dispose of or destroy a wreck (e.g. sell, give away or destroy) or

to authorize its disposal or destruction by a salvor when the owner is unknown.

The Receiver of Wreck may do so in 90 days after a wreck has been reported. The Receiver

of Wreck may take action sooner if:

● its value is less than $5,000

● storage costs will likely be greater than the value of the wreck

● it poses a threat to public health or safety

See Transport Canada’s guide on next page for more information.
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Other Sources of Information for Mariners
Canadian Coast Guard Notice to Mariners (NOTMAR)

https://www.notmar.gc.ca/go.php?doc=eng/index

Notice to Mariners (NOTMAR) provides the necessary information to update charts and

nautical publications.

Notices to Shipping (NOTSHIP)

http://www.ccg-gcc.gc.ca/eng/CCG/Notship

Notices to Shipping (NOTSHIP) inform mariners about hazards to navigation and share

other important information.
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Chapter Review

The SVOP certificate is a Transport Canada Captain’s license good for non-pleasure craft up
to _______Gross Tons and a maximum of _______ passengers or less.

However, the MED A3 certificate is appropriate for non-pleasure craft up to ______ Gross Tons.

Both certificates are valid until ______ Miles offshore. Why? 25 Miles is considered the
_________ _________ of VHF radio transmission.

A commercial passenger boat could include ___________ or ___________ owned by an
organization, government body or company.

Is the purchase of an admission ticket necessary for a passenger vessel status? ________ If a
vessel goes out on a voyage, who should the captain leave a trip plan and number of
passengers/crew with? A __________ ___________ on _____________.

Passengers and all commercial craft are required to have the captain give a safety briefing

including:

1. Demonstrating the use and location of _____________________________________

2. Location of important __________________________________________________

3. Effects of movement on_________________________________________________
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MarineWeather

"Should I stay, or should I go?"

Weather and its effects on the water is one of the most important factors that mariners must consider

before heading out on the water. Experienced mariners pay close attention to the weather and sea-

state. Making the wrongdecision and deciding to go out in bad weather can lead toa terrifying day.Most

experienced mariners have had a bad experience in heavy weather, they have learned the hard way how

dangerous and terrifying heavy weather can be, especially on a small boat.

'A few times I've been caught out in rough seas and weather because

I made a decision to just "poke my nose out" to "see how bad it

really is". But this still means I need to do my checks, call in with

the office on the radio, and secure the boat for rough conditions.

It also means that I allowmyself the option to turn back if it gets too rough!

Watching the weather on the Internet is fast and easy; it takes

about 3 minutes at the beginning of the day to check various

weather forecasts. Combine this with your own personal obser-

vations over time of how weather effects your local area so you

can make the best decision whether to stay or go!
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Where to find MarineWeather Forecasts
The most important source for marine weather is the Marine Forecast from Environment Canada.

Environment Canada marine forecasts are the best place to check the weather, they should be the first

place you check.

Environment Canada forecasts are often perceived to over-predict. This is because Environment

Canada marine weather is set up for the most exposed weather places in the forecast area. For instance,

a gale warning may be issued for the "West Coast Vancouver Island North" area. This will be for the most

exposed area, Solander Island at Cape Cook on the Brooks Peninsula but meanwhile the weather in the

village of Tahsis, tucked way inside Nootka Sound maybe calm with only a gentle breeze blowing!

Check the Environment Canada Marine Weather forecasts for the most intense weather places.

Marine Weather can be found on a VHF radioby holding the "Wx" button down until a set of alternate

channels come up. The continuous marine weather loop is set up to read out:

1) Notices to mariners or important local safety announcements

2) Any marine weather statements informing mariners of hazardous conditions

3) 2 day forecast for a number of geographically arranged marine weather areas

4) The technical marine synopsis

5) The wind/wave swell heights for unprotected areas

6) The extended marine forecast 3-5 days for the same forecast areas

7) A sequential lighthouse and weather buoys report in the area

8) America NOAA reports for areas that are close to Washington or Alaska.

Practice checking the weather from day to day over the duration of your

Small Vessel Operator marine class. That way you'll notice how the weather

is communicated, and how the weather changes over time.
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Local phone numbers to listen to Environment Canada marine weather forecast:

● Vancouver 604-664-9010

● Victoria 250-363-6717

● Nanaimo 250-245-8899

● Port Hardy 250-949-7147

● Prince Rupert 250-627-1155

● Tofino/Ucluelet 250-726-4648

● Campbell River 250-286-3575

Program the numbers that are relevant to the areas you operate into your phone
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Environment Canada Marine Weather on the Internet:

For an easier (and more relaxing!) Environment Canada weather forecast, do an Internet search for

"Environment Canada Marine Weather" and follow the links to click on your specific area. Bookmark the

page when you get to the forecast you find most useful. (By the way, airport and lighthouse reports can

be found when you click the "Weather Conditions" tab and follow the "light-stations reports" link)

”The full broadcast on the VHF weather channel can take a frustratingly long time

(approximately 5-15 minutes!), especially if you only want the weather for one

specific place. There always seems to be a burst of static or an interruption just

as you're coming up to the place you wanted to hear about! If you can't get the weather on the

Internet in your area, it is a good idea to just have the weather in the background while you're doing

a boat check or other task. Sometimes the information sinks in better if you're not focusing so hard

on what you have to hear. Good Luck!”
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Weather Analysis Charts - for the weather Geek!

Understanding current conditions is the starting point, and the most critical part, of any weather forecast.

Hundreds of weather stations, ships, and aircraft across Canada, the US, and the rest of the world report

readings of temperature, pressure, wind, moisture and precipitation. The analyses made are available

four times daily online https://www.weather.gc.ca/analysis/index_e.html and provide the latest snap-

shots of the state of the atmosphere over Canada and the Northern Hemisphere.

Other Sources for Marine Weather Forecasts

We also check the "Weather Network" (https://www.theweathernetwork.com/marine/list) in class, but

of course this forecast is only designed to give you the "land lubber" conditions in the harbour. They will

not tell you about how strong it actually is, out in open waters.

For mariners that are running offshore and need to know accurate information about wave predictions,

a surfer's website called "Magic Seaweed" (http://magicseaweed.com/) can be extremely helpful as

well.

Finally, an excellent way to understand the whole weather pattern for the coast while having an ability

to zoom in to your local area, check https://www.windy.com. You can toggle for swell height, swell

period and water temperature as well. On windy.com you will notice the wind arrows as they compress

over points of land at certain wind directions. These effects are called "deflection". This is why

Environment Canada marine weather forecasts are predicted for the areas where the wind will be

deflected, or funnelled into the greatest strength. Land topography has a significant effect on weather as

it flows in and around the features on our coast.
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MarineWeather Terms:
Marine weather forecasts focus on wind direction and wind speed in knots. This is because mariners

must know enough about weather theory to make the best decision… "Should I stay or should I go?" On

the coast of BC a typical strong South-East wind with a falling barometer indicates bad weather ap-

proaching, whereas a North-West wind with a rising barometer often indicates fair weather (although a

strong NW wind should be approachedwith caution).Atmospheric pressure is the measureof theweight

of the air above a particular point on the earth's surface, many vessels have a barometer installed which

measure atmospheric pressure.

Falling atmospheric pressure may indicate an approaching storm; rising pressure often indicates im-

proving weather conditions.

Marine Weather Warnings
Environment Canada may issue the following Marine Weather Classifications/Warnings:

● Light winds - wind speeds of 0-11 knots

● Moderate winds - wind speeds of 12-19 knots

● Strong Wind Warning - wind speeds of 20-33 knots

● Gale Warning - wind speeds of 34-47 knots

● Storm Warning - wind speeds of 48-63 knots

● Hurricane Warning - wind speeds of 64+ knots (does not mean there is going to be a hurricane, but

there may be hurricane force winds)

A barometer measures
atmospheric pressure

One Knot = 1.85 km per hour

Wind direction = the direction the wind is

coming from e.g. a North West wind blows

from the North West
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Wind versus Tide

Sometimes even in warm, sunny weather, conditions on the water the can be different from expected,

especially when the current (tide) is going in the opposite direction from the wind. This can create very

choppy steep "wind waves" that will cause a boat to pound and smash against the waves. This can be

exhausting if you have to go against this for hours, and sometimes it can be downright scary and

dangerous. Watch the tides, and understand what the tide arrows look like on a marine chart. In the

class, we will study how to read the tides and current tables. Often if you wait for the tide to go along with

the wind, you may have a much easier journey ahead of you.

Waves
There are several forces which create waves at sea, the most significant of which is wind. The factors

which determine the characteristics of wind waves are: wind speed, wind duration, and fetch (the

distance over open water which the wind has blown). As the wind begins to blow, it creates seas, which

are typically steep, choppy, and have little pattern. As the wind continues, the seas begin to become

more defined. In heavy weather, observing and measuring waves is important; if you can get a general

sense of the waves in which you are operating, it will allow you and your crew to operate accordingly.

Vessel operations in heavy seas
Vessel operators should not head out if a storm is forecast. However all vessel operators must be aware of

the procedures to follow in case of a storm because weather can change quickly and with little warning:

1. Navigation lights should be turned on.

2. All overboard drains that are designed to be open at sea and freeing ports (scuppers) should be open

and clear.

3. Crew and passengers should put on life-jackets. On small boats, passengers should be seated as low

as possible and near the centre line.

4. All doors, hatches and other openings should be closed and secured.
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5. Cargo and equipment should be secured

6. Operators should consider heading for the nearest port of refuge or shore that is safe to approach.

7. The bow of the vessel should be directed into the waves at about a 45-degree angle, if possible.

8. Bilges should be kept free of water.

9. Empty tanks should, if possible, be filled to minimize the free surface effect. Heavy weather will

magnify the free surface effect.

10. If a vessel engine fails, a sea anchor should be deployed on a line from the bow to keep the boat

headed into the waves

A heavily loaded or poorly loaded vessel will be less stable in heavy seas and winds -vessels should be

properly loaded and loads should be secured.

The Canadian Coast Guard Marine Communications and Traffic Services (CCG MCTS) radio station

should be contacted by radio as early as possible if the operator has any concerns about the safety of the

vessel, passengers or crew.
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Weather Cells

Now that you know how to check the weather and

understand basic weather terms, as a mariner you

are expected to havea basicknowledge ofweather

theory.

The picture above is an illustration of general

bands of air movement around the earth. We talk

about “high” and “low” pressure areas as they are

measured on the earth’s surface.

Have a look at middle of the globe. Along the

equator, humid, moisture-laden air will rise as it

gets warmed, on the surface here, the rising air

will actually weigh less (air pressure as measured

by a barometer). Notice how the rising air at the

equator spreads out along the upper atmosphere,

and begins to fall back to earth at the “sub tropical

high” zone. Next in the bands above and below

the equator in an area of high pressure on the

earth, a barometer will read more pressure, which

means that there is more air stacked on top of that

location, flowing down towards the earth’s sur-

face. Usually air in a high pressure area means

clearer, dryer air. More sunshine can heat up

the surface of the earth as there isn’t as much

cloud to create shade.

Think about a bucket pouring water over a piece

of hard floor. As you can imagine, the fluid will

flow outwards from where it hits the floor. Air (at

this scale) will behave quite a bit like water. So

take a moment to look back at the diagram and

notice how the air flows horizontally (in other

words: wind) from areas of high pressure back to

areas of low pressure where it rises up again into

the upper atmosphere. And so a cycle happens.

We have four main cycles or bands of pressure…

have a look on the weather cell diagram and no-

tice how they interact. Most of the weather on

Coastal British Columbia is a tug-of-war between

the Subpolar Low and the Subtropical High.

The Jet Stream: a conveyor belt of movement

Many times when a plane flies west from Toronto

to Vancouver, the flight time is longer than when

the same plane flies east from Vancouver to To-

ronto. The reason for this is the Jet Stream, which

is like a powerful river of air that flows from the

BasicWeather Theory
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Pacific east across the continent of N. America

towards the Atlantic.

Most of our weather comes from the ocean, be-

cause the jet stream acts like a conveyor belt of

movement, taking the low pressure andhigh pres-

sure systems and spinning them like a Frisbee

onto our coast.

North Pacific High: The air radiates out and

clockwise

So back to the subtropical high area, where air

pours down from the upper atmosphere onto the

earth’s surface, like a bucket of water. The skies

are clear (which can mean although the air is cool,

the sun warms the surface of the earth), and the

barometer reads “high pressure”. In the northern

hemisphere, the air will radiate away from the

centre of the high and take on a clockwise spin

due to the rotation of the earth (you may have

heard the term the “Coriolis effect”).

When the jet stream pulls the North Pacific high

onto British Columbia’s coast, the high will some-

times move up farther north and sit there for

weeks in the summertime, while the air spins

down along the edge, sweeping from the direction

of Alaska, heading down along the coast towards

California. These winds are termed a “northwest-

erly wind” in marine forecasts, because they come

from the north west. Northwesters can really

strengthen asa summer day gets hotter, especially

at entrances to large hot valleys. At night when the

ocean waters are cold, advection fog will form

regularly in exposed coastal locations.

When a high pressure reading is observed on a

barometer, the skies are clear and the winds are

from the west or north west. This can indicate a

stable weather pattern that can last for days, if not

weeks (in the summer). Mariners should expect

fog in exposed coastal locations, and a thermal

consistent westerly wind that would normally

come up in the afternoon. These winds can reach

gale force or even stronger at specific locations.

Aleutian Low: The air pulls in, around and up

A low pressure system is quite opposite as you

might expect, the air starts to swirl around the

centre of the low, and then keeps swirling around

and up. Very well developed low pressure systems

will have a funnel or an eye, like a tornado (small

but intense low) or a hurricane (a storm with very

intense winds and an eye in the centre). In the
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north pacific, a low pressure system will begin to

dominate as the high heads back down in the

winter towards Hawaii. This low pressure system

is termed by meteorologists as the “Aleutian

Low”.

The Aleutian Low can create a chain of low pres-

sure systems, which can generate counter clock-

wise, swirling systems that hit the coast, system

after system with strong winds. As a low pressure

system vortex moves inland (its course will be

determined in large part by the jet stream, that

conveyor belt of movement), also try to visualize

that the wind will first come from the southeast,

then veer to a southwest, then veer around to a

northwest wind. This is why it is expected that

captains on boats understand what type of weath-

er is happening around them as they listen to the

marine weather forecast. A predicted “storm

force” southeast with a rapidly falling barometer,

then winds forecast to veer southwest, then north-

west can be a danger sign that maybe it’s better to

stay instead of go!

If you see the barometer dropping quickly, this

can mean an intense system is approaching.

Watch out for squally unstable air, and an ap-

proaching storm, with lots of rain or snow and

even lightning.

Basic Weather Theory - Moisture and Frontal

Systems

What does the weather do when air is forced to

rise?

Air carries cargo. The type of cargo it carries is

moisture. Warmer air carries more cargo than

colder air. As air moves over water the process of

evaporation will add more moisture— more cargo

into that air. But as air cools off, it has to drop its

cargo. Think about dew forming as the tempera-

ture drops at night. Dew condenses on colder sur-

faces such as glass and metal first. It’s the colder

bits of air that will show moisture (cloud) or con-

dense moisture (rain, snow or hail).

So when air is forced to rise, it also must drop its

cargo, and loose some of its moisture. Air could be

forced to rise as a low pressure system draws in

wind over a mountain range. Air can also be

forced to rise if colder air behind it or in front of it

acts like a bulldozer, pushing the warmer air up.

For this reason, we can have a rain shadow or dry

side of an island and a wet side of an island. Have

a look at the Hawaiian chain including the big

island, Maui and Molokai. In this area the trade

winds blow from the east. The moisture laden air

must get forced up the slopes on these islands,

and you can clearly see how the east-facing slopes

are greener than the west.
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Low Pressure Systems and Fronts

Storms

A low pressure system as it develops will have a

warm front (a front is the boundary between

warm and cold air) of warm moisture-laden air

along its leading eastern edge. That air is travel-

ling from the south east as the wind wants to move

towards the centre of the low pressure system.

As the low develops over the next few days, the

cold front will move more quickly and catch up to

the warm front. As that cold air sweeps along be-

hind the warm front, it can catch up the warm air

and force this warm air to rise. The warm air then

gets more unstable and must drop some of its

cargo so it canascend. This isa dangerousplace to

be for mariners.

This is when a stormy intense low pressure system

can develop an occluded front as it matures. The

air will be very squally, very windy, and have very

intense moisture. It is not a calm or predictable

place to be.

Please notice how the wind movesaround the

“L” in both diagrams. A typical low begins as a

southeast wind strengthens while the barometer

drops, and the cloud cover goes from high to

thickening to finally heavy dark rain clouds. The

winds will veer around to the south, southwest

and usually continue raining. Normally as the

winds veer around to the west or even northwest,

the cold front has passed and the skies clear up.

Yet the westerly winds associated with the passage

of a storm can be just as strong — from the other

direction.

Mariners are expected to make informed deci-

sions for route planning. Captains are responsible

for the safety of themselves, their ship and for 12

additional lives on board as they travel with a

Small Vessel Operator license. A huge part of this

is deciding when the risks are acceptable, based

on an experienced and professional assessment of

the weather.

Thunderstorms

Thunderstorms are dangerous not only because

of lightning, but also because of the strong winds

and the rough, confused seas that accompany

them. A warning sign that a thunderstorm may be

approaching is a growing cumulus cloud, with its

top blown off (anvil shaped).

Icing

Freezing spray is the most common and the most

hazardous form of icing. Spray blown by winds

can cause heavy icing on a vessel which can ad-

versely affect vessel stability. Freezing spray usu-

ally occurs when the air temperature is less than
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-2 degrees Celsius, and the water is less than 5

degrees Celsius. Freezing spray warnings are in-

cluded in marine weather forecasts.

A similar glaze of ice forms over the decks, railings

and is caused by steam (sea) fog.

Steam fog forms when very cold air moves over

warmer water: It can freeze on contact with the

vessel. If the sea fog is very dense, substantial ice

may accumulate. The easiest and most effective

way to minimize icing is to slow down and clear

ice as soon as it accumulates.

“The best boat captains are those who

observe the natural world, they try to see

patterns and ask questions about their

local areas. Sometimes over years, peo-

ple will notice very clear strong wind

signs. When a lens cloud forms over

mountains on a clear day, this can indi-

cate a very strong westerly wind in a

local area. At the time when this cloud

formed over Lone Cone near Tofino the

wind was blowing about 40 knots, north-

westerly and this was after a night of fog.

Time to think about dealing with a strong

wind in your neighbourhood! What are

the tides doing? When will the fog roll

back in?”
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Chapter Review

Chapter Review

A barometer is a device that measures air pressure. What sort of weather should a mariner

expect with a rapidly falling barometer? ___________________________________

What type of weather should mariners expect with a high, steady (even slowly rising)

barometer?________________________________________________________

Wind speed is measured on the water with knots. How many knots of wind are associated

with a Strong Wind Warning __________? Gale Warning __________?

Storm Warning __________?

What direction of wind should mariners typically expect if a warm front in a low pressure sys-

tem comes over a location? ______________ What direction wind is associated with a cold

front? _______________

What type of air holds a relatively large amount of water vapour?___________

What kind of weather will this type of air bring if it is forced to rise?

____________________________________
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Ship Design &
Construction

At first all the terms used in the marine world may seem intimidating and confusing, but mariners use

these terms so that everyone working on, or with a vessel can understand each other. In an emergency it

is vital that everyone understands each other as quickly as possible. You may be the only crewmember

on your vessel but in an emergency you may need to communicate with other vessels and the coast guard

who can assist you. In the marine industry there is a lot of jargon and terms that are industry specific but

this is true in many other industries . Whether you are new to the industry or if you have new crew on

board the vessel it is important that everyone is able to effectively communicate when working on or

around boats.

In this chapter we will also be looking at different boat construction and

propulsion types. Some boat types are better suited for some purposes than

Others. As a captain it is important you know the basic capabilities of the boat

you will be operating. If you’re lucky enough to get to buy a boat, you want

to choose the best boat for your purpose.

We will also be looking at some basic maintenance issues and trouble

shooting tips. Checking over your boat and engine before you leave the

dock is vital and being able to troubleshoot and fix engine problems

underway could save you, your boat and everyone onboard. Since as captains

on small boats we don’t have onboard engineers, the more you can

learn about your boat the safer you will be.
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Basic Boat Terminology
Here are some basic boat terms that you should understand:

Abaft - Toward the stern.

Abeam - A direction at right angles, 90o to the side of the boat.

Aft - A directional term, towards the stern of the boat

Ahead - A directional term when the boat is moving forward

Aloft - Up in the vessels rigging or mast

Amidships - The central or middle area of a boat

Astern - In the direction of the back of the boat; also, the movement of the boat going backwards.

Athwartships - A line or anything else running from side to side across the boat

Ballast - Added weight in the boat's bottom to provide stability.

Beam - A measure of a boat's widest part of the hull, the width of the boat.

Below - Moving from an upper deck to a lower deck.

Bilge - The deepest area inside the hull of a boat

Bow - The front end of a boat

Chine - The angles on the boat's hull below the water line. It is "soft" if it is rounded and "hard" if it

has sharp angles and is squared off. Chine affects the boat's speed and turning characteristics.
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Displacement - The amount of water a boats hull and load pushes aside equal to the weight of its hull

and load.

Draft - Is the depth of the boat from the waterline to the bottom of its keel. The draft is the depth of wa-

ter necessary to float the boat. Watch out for your outboard skeg, it protrudes lower than the draft of the

boat!

Fenders - A cushion-type object between a boat and the dock/ or another boat to minimize damage

and absorb shock

Forward or Fore- A directional term meaning towards the bow of the boat.

Freeboard - The distance between the waterline and the gunwales or deck openings

Gross tonnage - A volume measurement of the total enclosed space within a boat

Gunwales - Top edge of the side of a boat (pronounced gun 'al)

Hatch - An opening in the deck or top side of a cabin which usually has a watertight closure.

Heel - The temporary leaning of a vessel to port or starboard caused by wind, seas or turning forces

Hull - The part of the vessel excluding any super structure and determines the performance of a boat

and keeps it floating.

Inboard - From either side toward the centreline.

Keel - The central longitudinal beam which the hull is built up from.

Lazarette - A compartment on a boat at the stern end of a boat usually used for storage.

Leeward - The opposite side or direction from where the wind is blowing; away from the wind.

Length Over All (LOA) -The length of the boat from its forward most part to its after most part in a

straight line including outboard engines, davits and bow sprits. This does not change according to the

way the boat sits in the water.

Lifelines - Lines or railings, erected around the edge of decks.

List - The leaning of a vessel to port or starboard due to uneven weight distribution or bad design

Outboard - From the centreline of the boat toward either port or starboard side.

Pitching - When a boat rocks in a fore and aft movement.

Planing - When a vessels hull is 'skimming' along the water's surface.

Port - The left side of a boat facing forward with a red side light

Quarter - If you are standing at the stern looking forward, you call the right rear section the starboard

quarter and the left rear section the port quarter.

Rigid Hull Inflatable Boat (RHIB) - A vessel with additional 'soft' floatation tubes attached to a solid

hull.

Roll Period - The amount of time it takes for a vessel to roll from one side to the other and back again.

Scupper - An opening in the sides of a boat at deck level to allow water to flow overboard
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Semi Displacement - This type of hull uses the characteristics of both a planning and a displacement

hull to move through the water.

Starboard - The entire right side of a boat, from bow to stern and has a green sidelight.

Stern - The rear of a boat is the stern. When you move toward the stern, you are going aft. When the

boat moves backwards, it is going astern.

Stiff Roll - Is when a vessel has a 'quick' roll period and indicates a stable boat

Tender Roll - Is when a vessel has a 'slow' or lengthened roll period, it may be quick to roll to one side

but slow to come back up right. This type of roll may indicate danger and that the vessels stability is

compromised.

Thwart - Is a bench or pole in a row boat which runs from side to side and gives structural support.

Transom - The transom at the stern of the boat is wide, flat, or curved. The shape of the stern affects

the speed, hull resistance, and performance of the boat.

Trim - The relationship between a ship's draft forward and aft.

Underway - When a vessel is not made fast to the dock, not at anchor and not aground

Waterline Length (LWL) - Is the distance from the bow to the stern, measured at the water line when

the boat is stationary. Note that this length changes as the boat rides high or low in the water.

Windward - In the direction from which the wind is blowing; toward the wind.

Vessel Weights and Measurements
Displacement is the weight of the amount of water that is being pushed aside by a vessels hull when it

is floating in the water. This term is expressed in long tons (2240 lbs) and is also equal to the vessels ac-

tual weight

Gross Tonnage is the internal volume measurement that was derived from how much wine could be

moved by a merchant ship. One tun was equal to 954 litres of wine. This measurement is used to regu-

late the marine boating world. It determines training, ticketing, licensing and crew requirements on a
vessel.

Net Tonnage is the volume measurement of the areas on a boat that can be used for cargo purposes,

the Gross tonnage minus all the unusable space such as the engine room and fuel and water tanks.
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Vessel Hull Types
The hull of a boat is the main body of the boat.
It

comes in many shapes and sizes and determines

its performance. The hull of a boat can be made

out of many different materials or a combination

such as aluminum, fibreglass, wood and steel.

The vessel can have a single hull and is known as

a mono-hull vessel or could have multiple hulls

and is known as a multi-hull vessel such as a cata-

maran or trimaran.

Catamaran

Trimaran

There are three basic hull types: Displacement,
Planing and Semi-Displacement.

Displacement hull vessels are designed to push

the water aside as they move through the water.

This type of hull takes relatively less energy to

move the vessel than a planing hull. The speed

of a displacement hull vessel is determined by its

water line length. The longer the waterline length,

the faster it will move through the water. Theoret-

ically a vessels displacement speed is determined

by 1.34 times the square root of the vessels water-

line length, this is known as the critical speed.

Going beyond a vessels hull speed takes a consid-

erable amount of power and can also be very dan-

gerous if towing another vessel. Refer to the

stability section for more about towing other ves-

sels. There are many advantages and disadvan-

tages to a displacement hull vessel. Some

advantages are stability of the vessel in rough

weather, storage capability is increased and more

fuel efficient. Some disadvantages could be less

manoeuvrability especially in current, deeper

draft therefore more water is required to float the

boat, generally they are in the water year round

and need moorage, more expensive and poten-

tially harder to do repairs below the waterline.

Displacement Vessels
There are many different type of displacement

vessel such as sailing vessels, tug boats, fishing

vessels, cruising vessels, cargo boats and cruise

ships. Recognizing these vessels will give you a

better understanding of their limitations when

operating near or around them.
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Ferries, Commercial fishing boats and Sail boats

are all examples of Displacement Hulls

Planing Hulls
Planing hulls are meant to rise up and skim along

the water's surface. At rest a planing hull is in

displacement mode and acts just as a displace-

ment hull would. When enough power is applied

the hull of the boat rises to the surface of the water

to get up on 'step'. Once on step the amount of

power required to change speeds is minimal be-

cause there is a minimal amount of hull touching

the water's surface therefore less friction. When

operating a planing hull vessel it is important to

apply power gradually to get a smooth transition

between displacement and planing modes to

minimize wear and tear on the vessels engine.

Applying power too quickly when moving from

displacement into planing can cause strain on

the engine and cause cavitation. Reducing power
too

quickly and moving from planing to displacement

can create a similar affect as applying the brakes

too quickly in a car. It also may cause water to flood

over the stern of the boat. Some of the advantages

to a planing hull could be speed, manoeuvrability,

current does not affect it as much, the ability to

operate in shallower water, trailerable to store the

boat and to make repairs below the water line.

Disadvantages to a planing hull could be that they

are affected by rough weather, the propulsion is

usually extending below the hull and can be sus-

ceptible to debris strikes, takes more fuel and

power to get up on to step and has less cargo ca-

pacity.

Some examples of planing hull vessels are open

hulled boats like small aluminum skiff or fibre-

glass sport fishing boat. Closed hulled boats are

used usually as a water taxi or a company crew

boat. Rigid Hull Inflatable's (RHIB) which have

additional floatation tubes running along a hard

planning hull and are usually used as fast rescue

craft because they have the additional stability

from the inflatable pontoons. When operating

any one of these types of boats the operator needs

to understand its limitations in regards to its load,

sea state and vessel seaworthiness.
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The above vessels are all Planing Hulls

The above vessels are all Semi
Displacement hull vessels.

Semi Displacement Vessels
Semi Displacement hull vesselsare a combination

of hull types with characteristics of both. Up to a

certain power and speed the vessel is in displace-

ment mode and has similar characteristics to a

displacement hull vessel and is more efficient

with the power and energy applied. When more

power is applied beyond this point the vessel

moves into a semi-displacement mode where it

does not completely rise up onto the water's sur-

face like a planing hull, but remains partially in

displacement mode. To do this it takes a lot of

power and energy, the bow rises up but the stern

remains lower in the water. The semi displace-

ment hull type has the advantageof the stability of

a displacement hull vessel in rougher weather as

well as speed and space. The disadvantages of

this type of boat is cost, a much larger engine is

required which in turn takes much more fuel es-

pecially at higher speeds and costs for moorage or

work below the waterline.

Some examples of a semi displacement hull boat

would be seen more in larger cruisers and yachts

as well as vessels that require an 'all weather' con-

struction such as the Canadian Coast Guards life-

boats.
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Manoeuvrability and Vessel Type
When identifying vessels on the water it is impor-

tant to understand their manoeuvrability, but it is

also important to understand what those vessels

are doing. They may have navigational haz-

ards around them, leading off the boat from the

bow, sides or stern. They may also be restricted
in

their manoeuvrability. Some examples are fishing

vessels:

Seine Boats could have gear running off the stern

or side of the vessel. If the net is running out off

the stern there will be a small skiff at the end of the

net and it may be potentially running to secure

the end of the net on shore or hold it in place in

the water. When the larger vessel is ready to re-

trieve the net it is hauled in at the side of the
vessel.

Seine boats are generally displacement hulled

vessels.

Gill-netters could have nets running off the stern

of their boat and are identified by a large drum at

the stern of the vessel and nets marked by small

floats or yellow lights at night. These types of

boats can come in all the different hull types
and

sizes but are generally smaller vessels.

Trawlers or draggers are generally larger vessels

and when they have their gear out the nets are

below the surface of the water dragging along or

near the sea floor. Generally these types of fishing

vessels are a large displacement type vessel.

Trap boats generally are working a set area, they

may have individual traps down or have them set

on a long line. If you see a number or buoys in the

water that are of the same colour pattern in a row,

this generally means the pots are linked together

on a long-line. Trap boats come in a wide variety

of shapes and sizes from small planing hulls to

larger displacement hulls.
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Mechanical Basics
When it comes to boat mechanics there can be a

lot of moving parts and different types of machin-

ery to understand and be aware of. Having a good

understanding of your vessels mechanics and sys-

tems will help you to maintain your boat and to

understand the warning signs. Even if it is a slight

vibration or slightly different sound this could
indicate

that there may be a problem building and

that it needs to be dealt with before you get caught

out.

Sacrificial Anodes - Zincs
One simple yet sometimes overlooked piece of

maintenance that can save a lot of headaches

down the road is taking care of your vessels sacri-

ficial anodes - zincs. When two different types of

metals are placed in water there is an automatic

charge between them. This charge is increased by

salt water, your vessels electronics, other boats

electronics and even potentially the docks electri-

cal lines if they are not maintained properly. What

this charge does is cause corrosion of metals. This

is known as galvanic corrosion. Different types of

metals corrode at different rates. What the zincs

do is 'attract' that electrical charge to corrode first

before the more important metals corrode such as

your propeller, shaft or thru hull fittings. There

can be many locations for zincs on a boat, outside

on the hull as well as internally in the engine and

the engine cooling systems. Knowing where these

are and what to look for can save you a lot of time

and money in repair costs.

When zincs start to corrode they start to get a

white 'powdery' film over them, they may have

'bubbles' of corrosion and are reduced in size.

When maintaining the zincs on the vessel they

cannot be painted over, this blocks the galvanic

attraction between the zinc and other metals.
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The white film over the anodes can also reduce

the effectiveness of the zincs, cleaning them with

a wire brush periodically will keep them perform-

ing their job effectively. The size of the anode also

has to be monitored. If the zinc corrodes to about

40-50% there is going to be a reduced draw and it

is time to replace the zincs so that the more ex-

pensive parts don't start to corrode.

Propulsion Types
There are four main types of propulsion for small

Vessels. They are outboard engines,

inboard/outboard also known as stern drive en-

gines, jet drive and straight shaft. Each type of

engine has its advantages and disadvantages.

Outboard engines are very common and popular

on planing hull vessels as well as some small

displacement vessels. These engines allow the

shaft to be lifted out of the water to prevent

growth as well as ease of maintenance. They are

removable, they don't take up hull space, are gen-

erally easy to maintain and offer directional thrust

or propulsion for easier manoeuvrability. Some

disadvantages to these types of engines may be

that they are susceptible to debris strikes because

the shaft is below the hull. They also don't have
the

longevity of diesel engines and the newer engines

are like new car engines and may need to be

plugged into a computer to diagnose problems.

We need more power!!!

Inboard/Outboard engines also known as stern

drives are used on a wide variety of boats. They are

more fuel efficient, have more power and come
in

diesel or gas. The lower skeg moves to give direc-

tional thrust and easier manoeuvrability and as-

sists to lower the centre of gravity by having the

engine low in the hull. Disadvantages to the stern

drive are; the cost of repair and maintenance can

be high, lower skegs cannot be lifted out of the

water to prevent growth, they can have frequent

mechanical issues impart due to the 90o change

in the gearbox to the shaft as it leaves the engine

and is directed to the lowerskeg and propeller. The

lower leg is below the hull therefore is susceptible

to debris strikes, and if this happens the seal be-
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pump) to suck water up and shoot it out the back

giving directional force to move and steer the

boat. Jet drives can be on an inboard or outboard

engine. Once the operator has practised using a

jet drive vessel they can be quite fun to drive and

are very manoeuvrable. Advantages to a jet

drive may be the ability to operate in shallow wa-

ter and more efficient for boats operating at high-

er speeds. Disadvantages could be the impeller

being susceptible to damage due to debris being

sucked in, loss of suction in heavier seas means a

loss in power and control, no manoeuvrability if
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tween the hull and the skeg may be compromised

which may allow water to get into the boat.

Jet drive engines are generally used for areas

where there is shallow water or for high speed

vessels. The engines use a large impeller (water

the engine is not in gear and a loss of efficiency

requiring higher horsepower to get the same

amount of thrust as a prop.

Inboard straight shaft engines are generally used

on displacement hull vessels. These engines are

generally more fuel efficient, they are generally

more 'simple' to repair and work on, they general-

ly aren't as compact as the other types of engines

which makes them a little easier to work on. The

thrust from these engines only comes out in a

straight direction off the stern so they rely on a

rudder and prop walk for manoeuvrability. Dis-

advantages to this type may be that they require

more water to operate in, they are less manoeu-

vrable, they are more expensive to do work below

the waterline and they are generally slower.
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Propellers
Propellers, props, screws are one of the most

important components of your engine. If the

wrong prop is on your engine it could decrease

engine and boat performance as well as cause

excessive engine wear. The pitch of your prop is

what makes an engine perform. If you imagine the

propeller travelling through jell-o, the pitch is

equal to the distance that the propeller moves

through that jell-o in one full revolution. Example:

an 18 pitch prop in one full revolution will move 18

inches. Higher pitch props are used for higher

speeds and lower pitched props are used for more

torque. Having the right pitched prop on a boat for

the type of work it is doing, and engine size is very

important and may take a skilled professional to

help determine. Minor damage to a prop can look

and seem like nothing, but in the long run can

cause a lot of

damage to an engines gear case do to the vibra-

tions. If the prop strikes an object and is dam-

Aged, it's important to get it fixed a soon as

possible to minimize the time and costs associat-

ed with having to fix a whole gear case. Another

problem associated with hitting debris or the

ground with the prop may be a 'spun' prop.

There is a rubber bushing between the blades

and the metal ring that attaches to the shaft. It is

designed to absorb a certain amount of shock but

if there is too much, the rubber bushing can sepa-

rate from the metal and the blades won't spin

with the shaft as the RPMs are increased. Cavita-

tion is an issue that can cause damage to an en-

gine or propeller. Cavitation is when a propeller

isn't meeting enough resistance in the water

caused by either aeration of the water, wave

jumping and the prop leaving the water, having

the prop too close to the water's surface or even

having the wrong pitched prop. This causes the

engine to rev too high and causes faster wear and

tear internally on the engine. Cavitation and cor-

rosion can also cause prop pitting, which are little

pock marks on in the metal which in turn may

cause unwanted vibrations and reduced perfor-

mance. Generally boats with one engine have a

clock-wise rotating prop, the prop 'bites' into

clean non aerated water to the starboard and

shoots out aerated bubbly 'dirty' water to the

port. If there are two legs/engines on a boat it is

important to have the port side prop rotating in a

counter clockwise rotation so that the port prop

is biting into clean water to the port and not the

aerated water leaving the starboard prop.
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Engine Checks and Start Up Procedures
It is important to develop a formal checklist to list basic engine start-up procedures. This will ensure no

step is forgotten and ensure proper engine maintenance and function. The steps required will vary with

engine type; the following is a basic list which is a useful start to drawing up a formal engine start-up

checklist for your own vessel:

1. Engine coolant level check

1.1 Fresh water coolant levels if fitted

2. Engine fuel level check

2.1 Do you have enough for your trip - Note marine fuel gauges are notorious for being inaccurate

3. Empty the water from the fuel/water separator filter

4. Engine oil level check

4.1 Is it at the appropriate level and do you have spare oil on board for longer voyages

4.2 Does it look to be the right colour? Excessively black or cloudy are bad signs

5. Mechanical drive oil check

6. Transmission oil levels on an inboard

7. Gear oil on the lower leg on an outboard.

7.1 Is it the right colour? Milky means there is water getting in

7.2 Are there any metal chunks on the lower magnetic screw?

8. Hydraulic and/or steering fluid level checks

9. Ensure pressure caps are securely tightened

10. Check for any disconnected or damaged hoses and belts

11. Look for any additional signs of fluid leakage around the engine
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Engine surveillance and monitoring
When initially starting an engine ensure the throttle(s) are in neutral and the kill switch is attached or

depressed. Look and listen for squealing belts, cracks or leaks in pressurized hoses, adequate voltage,

rising engine temperature to optimal operating temp and any odd ticking or new noises. Check that

cooling system is flowing and there is no black smoke. Before leaving the dock ensure the steering is free

to move hard over to port and starboard and that the engine engages into forward back to neutral and

then into reverse and then back into neutral.

During the voyage, continually monitor the engine(s) to ensure that there are no new noises or leaks. If

there is a new noise, smell, or change in response from the engine STOP and assess. Many engine related

problems if caught early enough can be minimized and rectified early, saving money and time lost due

to large repairs. If an engine problem is encountered while out on a voyage, don't get tunnel vision

with your head down in the bilge while your boat drifts towards the rocks or into a busy channel. Secure

the vessel, post a look out to monitor where the boat is in relation to hazards, have someone with a

paddle or set the anchor. If you are in an area with a lot of other boat traffic, let other mariners know that

you may be a hazard to their navigation with a ‘securite’ message over the VHF radio.

● If an engine is overheating the temperature on the engine temperature gauge will rise and there may

be an alarm that sounds.

● Throttle back, secure the vessel and investigate. Be aware that if an engine is shut off right away

when it is overheating the temperature may still rise and cause damage. If it is necessary to shut the

engine off ensure there is adequate ventilation for the engine to dispel the heat. Some causes of

overheating may be a clogged intake or sea strainer, broken belt, disconnected or cracked hose, loss

of coolant, broken impeller or water pump and may be an engine that has been running too hard.

● With loss of oil pressure the alarm will sound and the oil pressure gauge will drop.

● Preceding this there may be strange engine related knocking noises and visual oil leaking from

the engine. This is very serious and the engine needs to be shut down right away, secure your vessel,

investigate and call for a tow, your trip is now over

● If there is a problem with the propeller, you may have trouble steering, increased engine RPMs and

decreased performance.

If you hear an alarm or notice changes in the engine do not ignore it.

If you are at the dock, do not leave the dock until it is rectified. If you are out on a voyage you may need
to

head back to the dock. If the situation is ata pointat which you cannotfix it with what you have on board

and urgent assistance is required, you may need to make a PAN PAN call to get assistance from other

vessels or a tow back to the harbour. A good mariner is constantly listening and paying attention to their

boats noises, gauges and performance so that they can trouble shoot any problems early and keep the

boat in optimal performing condition. Ensuring you have a few tools and a repair kit on board to do some
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minor repairs at sea could save you a lot of headaches if it's just a loose hose clamp or fuse that needs to

be replaced! Note also that with today's technology many engines have a 'safe mode' where it will only

run at low RPMs or maybe not at all and it will need to be plugged into a computer to get the right

diagnosis. These diagnostic computers can also give the mechanic an idea of how the engine was

operated, if it was kept within an appropriate RPM range (cavitation report), what temperatures it was

operating at and numerous other reports on engine operation to give the owner an idea of how it was

being used.

Another alarm that may sound while you are underway is the high water alarm. Bilge pumps in boats

need constant monitoring and maintenance. They can tell you if there is water coming into the boat

without seeing the leak. A bilge pump that starts to cycle more often or continuously indicates that there

is water breaching the hull. A float switch is what activates the pump automatically, when the water

raises the switch it turns the pump on. These float switches often get broken or caught on objects

stopping the bilge pump from being turned on, this will allow the water to continue to rise until it gets to

the next switch which is the high water alarm. In this case you can turn the pump on manually to pump

out the water. Another cause for the high water alarm in relation to the bilge pump is that it has stopped

working due to debris being drawn into the pump or a blown fuse.

A typical marine float switch A typical marine bilge pump

Wiring for a bilge pump
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Chapter Review

Why bother learning boat names and jargon?

_____________________________________________________________.

The ________ is the forward part of a boat, the _________ is the back of the boat.

__________ is the left side when facing forward, and is a permanent, fixed term regardless of
visual orientation, just as __________ is the right side.

Red is the colour of the _______ sidelight and________ is the colour of the __________ sidelight.

The _________ is the lowest inside area and where to expect leaking water to accumulate.

The distance from the Keel to the waterline is her _________.

The_____________ is built up from the waterline to the top of the ______________. What part
of the boat normally has the highest freeboard? ___________.

_______ ________ is a volume measurement for the enclosed space within a hull and is
specified as a limit for SVOP and MED A3 certification. A vessel is ____________ when she is
not tied to a dock, at anchor or aground.

The width of a vessel is called her ___________ and an object 90° off the side is ____________.

___________________ is an old word that describes anything running from side to side across
the boat.

A broken belt could be indicated by the following signs: ___________ noise, a slow but sure rise
in engine _____________, and a drop in ___________. Loss of oil pressure is very serious.

What would an operator do upon hearing strange engine related noise and no reading on the
oil pressure gauge? ___________________________________________________________________.

Sometimes an engine can overheat and start spewing grey or white _________ over the cabin.
What should an operator do then? _____________________________________________.

How can an operator tell the difference between steam and smoke? __________ dissipates
faster.
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Rope work
This chapter contains information about the

types, characteristics, use, and care of line. You

will finddefinitions and safety practices, as well as

directions for tying knots. However the only way to

learn how to tie a knot is a lot of practice and

repetition. A good knot is appropriate for its use

and is also easy to untie in an emergency. A good

resource for practicing knots is Grog's Animated

Knots at http://www.animatedknots.com/
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Ropes and Lines Basic Care
Before working, always inspect the rope you will

be using - whether it is a lifeline, dock line or other

working line. Check for damage, and make sure it

is right for the job, your life may depend on it.

Abrasion will weaken a rope. Wrap or tie chafing

gear aroundthe rope where rubbingoccurs. Avoid

sudden strains or jerks, which can snap a rope.

Folding or bending a line can damage or weaken a

rope by up to 50%, always take out unused knots

to maintain the strength of the line. Do not expose

rope to oil, gasoline, paint or other chemicals,

these can cause severe damage, especially to nat-

ural fibre rope. Do not let ropes become exces-

sively soiled or dirty, wash in clean water.

Line Characteristics
There are a number of different types of ropes

available to mariners. Synthetic ropes are stron-

ger and last longer than natural fibre ropes, how-

ever, they are not suitable for some jobs such as

on crab or prawn traps escape doors. Synthetic

line slips much easier than natural line. Because

of this, it will slip through deck fittings and not

hold knots as well. Be careful when tying a syn-

thetic line to an object or to another line to en-

sure the knot will not slip out. One way to help

prevent this is to leave a longer tail after the knot.

When using synthetic lines consider the follow-

ing:

● Synthetic line will slip more easily than nat-

ural fibre line. You must use caution when

paying it or surging it from deck fittings or

around winches.

● Beware of slippage when bending synthetic

line together or securing it.

● Never stand directly in line with its direc-

tion of pull or any position exposing you to

the dangers of snap back if the line breaks.

● Keep working surfaces of bitts and cleats

free of paint and rust to minimize the wear

and tear to a line

● Do not stand in the bight of a line.

Natural ropes degrade faster and are less strong

than synthetic ropes. Since the advent of syn-

thetic rope, natural ropes are usually only used

where a more traditional 'look' is required. A pe-

riodic inspection of all lines used should be

made, paying special attention to the following

items: Aging, fibre wear, fibre damage, chafing

and kinks. Aging affects natural fibres more se-

verely than synthetic. Cellulose, the main com-

ponent in natural fibres will deteriorate with age,

getting more brittle and turning yellow or brown-

ish. When bent over bitts or cleats, the fibres easi-

ly rupture and break. During bending, line
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strength may decrease up to five times. To check

for aging, open the lay of the line and note the

colour of the interior fibres. In an old line they

will be grey or dark brown. You can also check

for internal wear in natural fibres by opening the

lay of the line and looking for the presence of a

white powdery substance. This residue is small

particles of line worn off by friction.

Types of Lines

There are many different types of synthetic rope.

● Nylon ropes are very strong and elastic

stretching up to 20%. They can withstand

shock loads that would break other fibres,

but if they do break, the "snapback" can be

dangerous. They resist weather, abrasion

and sink in water.

● Dacron is second to nylon in elasticity, and

it withstands abrasion very well. It will

stretch only half as much as nylon under

heavy loads.

● Polyester ropes are slightly less strong than

nylon or Dacron, but they resist sunlight

better.

● Polypropylene ropes are the lightest kind of

synthetic rope. They are reasonably strong,

but deteriorate with sunlight. It floats and

comes in bright colours and is used for for

some lifesaving equipment such as buoyant

heaving lines. Because it does not stretch

as much as other types of polypropylene is

good for light towing applications.

● Blends of nylon, Dacron, polypropylene

and new fibres such as Kevlar, Mylar, poly-

steel and spectra offer a wide variety of

strengths and uses in the marine industry.

The most common types of synthetic line used

on most vessels are: nylon and polypropylene.

Because of its strength and elasticity, nylon is

used where the line must bear a load such as
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dock lines and anchor lines. The main disadvan-

tages of polypropylene line are the lack of strength

compared to nylon line of equal size and the

quick deterioration when exposed to sunlight. Its

loose course weave makes it easy to splice but

susceptible to chafing. It can in fact, lose up to

40% of its strength over three months of expo-

sure. For this reason the line is best kept covered

when not in use, and should be inspected and
replaced on a regular basis.

Line Characteristics
There are three basic line characteristics; They are

three strand, braided and cored line.

Three strand line is a twisted line and is generally

used for painter lines on a dinghy and anchor lines.

When these types of lines are put under strain they

tend to untwist, thus they are not generally used for

heavy lifting. Typically because they are twisted a

certain way in production, three strand line

normally coils better in a clockwise rotation.

Braided lines have a variety of uses, because of the

braided characteristic they do not untwist with

heavy lifting, have less stretch and they don't tend

to kink or unlay as three strand lines do. They stay

flexible and can be coiled in either direction.

Cored line is generally used for halyards, sheets,

dock lines and other heavy lifting. This type of

line runs smoothly through deck fittings, winches

and pulleys and it can be coiled in either direc-

tion. The two parts of the line; the outer sheath

and the inner core each account for 50% of the

lines strength.
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Seamanship
Always make sure that you are watching where

you or your fellow crew member's bodies, hands

and feet are around lines so they do not get

caught in a pinch point or in a loop of line called

the bight. Getting caught in a bight of line when

working around lines going over the side of the

vessel or when they are under load can cause se-

rious injury or death. Always remember to have a

well maintained knife close at hand for emergen-

cies.

A line under strain is very dangerous. If it breaks,

it will do so with a lot of force, depending on the

size, type of line, and how much strain it is under

when it breaks. As a general rule, when a line is

under stress, always keep an eye on it. Avoid

standing in line with the strain as you might be

seriously injured if the line breaks and snaps

back at you.

The following are some of the things that can be

done to extend the life of lines. Keep lines free

from grit or dirt. Gritty material can work down

into the fibres and while under tension the move-

ment of the grit will act as an abrasive and will

cause serious damage to the fibres. Keep deck

fittings clean and smooth. Bitts, cleats, and chock

surfaces should be kept smooth to reduce line

abrasion. Do not walk on, place loads on; drag

loads over, or crush or pinch a line.

Chafing gear can be made of old hoses, leather,

or heavy canvas. It is used to protect short pieces

of line where they run thru chocks or fairleads

and over other surfaces such as railings or other

ropes. Make sure your boat stays where you put

it!

Keeping a line in good repair also means keeping

them neat and organized as well as clean. By doing
so it

helps to minimize damage to the line.

Coiling lines after they have been used or coiling

the tail end will help to minimize kinks and un-

wanted knots, as well as assist in keeping the ves-

sels deck shipshape so that when you need a line

you have one that is useful.

Heaving a line is also an import technique to

learn how to do even on small boats. If you are

attempting to pass a tow line to another vessel in
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rough weather, retrieving a person from the wa-

ter or getting a line to a dock in adverse condi-

tions it is good to know how to heave a line.

Ensure the diameter of the line is not too large, if

it is, attach a smaller line which will be easier to

throw. Coil the line and separate into two, throw

the first coil in your dominant hand and follow

with the other as you release the first. Practice!

DeckWork -
Dock Lines
Mooring lines are used to secure a vessel to a

dock or wharf (floating and non-floating).

Bow, breast and stern lines hold the boat closer

to the dock. Spring lines stop forward and aft

movement. Use longer lines for non-floating

wharves to allow for tidal movement as well as

increase the line length if heavy weather or cur-

rent is expected. This will give the lines some

room to absorb the shock load that may be en-

countered to relieve the strain on dock and deck

fittings.

1. BOW LINE

2 and 3. SPRING LINES

4. STERN LINE

5. BREST LINES (OPTIONAL LINES)

Deck and Dock Fittings

There are many different fittings to secure a line

to a dock or deck of a boat. Remember when us-

ing these fittings to make sure they are in good

repair and they are the right size for the job.

Some of the different fittings that you may see are

bitts, cleats, chocks and bull rails.

Winches

Winches can be very powerful and when working

around them on a boat there are a few things to

keep in mind. Ensure that the line you are using

is right for the job and that the winch is in good re-

pair. Make sure that the rotation of the line is go-

ing in the appropriate direction as well as the

number of wraps around the winch. More wraps

around the winch drum will give the line more
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friction and gives the operator potentially more

control. Make sure you keep all clothing, loose

objects and hands away from the drum to avoid

them being caught up in the line wrapping

around the drum. Hydraulic winches have a lot

of power and need to be used with respect and

awareness of all parts of the system when they

are in operation. Always use good communica-

tion when working with others around winches.

Block andTackle

Block and tackle is another area on some vessels

that mariners need to be aware of the dangers as-

sociated with it before it is used. Block and tackle

is used to get a mechanical advantage for lifting

or moving objects. Always remember to inspect

the system first and make sure the line and

blocks are in good repair. Ensure the object be-

ing lifted is controlled by a tag line or other

means. When a heavy load is being lifted use a

cleat, a pin or rail to take a turn of line around as

you are hauling, this will help to maintain control

of the load, if the load is heavy get help! Remem-

ber the blocks offer mechanical advantage and if

fingers, hands or clothing get caught in the sys-

tem it can cause serious injury to those involved.

Don't get caught in a bight!

Fenders

Fenders protect a vessel tied to a dock or another

vessel from damage caused by movement.

"Scotchmen" are round ball shaped fenders

which are particularly suitable in a choppy dock

situation as their round shape prevents them

from slipping when under pressure. Other fend-

ers like tires or cylindrical shaped fenders will

protect boats against bull-rails and docks in less

choppy areas.

“Scotchman” fenders are the best fenders to use in

choppy conditions.
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If you Don't Know Knots . . . .Tie Lots!
Basic Line terminology:

Bitter End or Working End: The end of the line that is being

worked with to make fast to an object or tie a knot.

Bight: A loop of line used to tie various knots but also can be

very dangerous if finger, hands or feet get caught in it when

working with lines under load or over the side of the boat.

Standing End: The end of the line not being worked with that

may be either in a coil, attached to the boat, the dock or

another object.

Tail End: This is remaining line after a knot is tied at the bitter

end. Remember to always have enough of a tail end so the knot is unable to slip free.

Turn: A single wind of bight of line around a rail, cleat, pin or post to achieve friction and control of the

line.

Half Hitch or Safety Knot: This is a simple over hand knot to add after a

line hasbeen secured to control the tail end of the line. Either asingle half

hitch or a double.

Bowline: This knot is used to create a temporary loop at the end of a line. It is a useful knot because

when under load they do not slip and they can be easy to

undo afterwards by breaking its 'back'. It can be used in

many different applications such as around a piling, secur-

ing a load and even tying up a tarp!

1. Create an overhand loop with the bitter end over top of

the running end (make a b)

2. Pass the bitter end in through the loop from behind

3. Bring the bitter end around the running line and back in

through the eye where it came from

4. Pull the Bitter end and the running end away from each other to tighten
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Clove Hitch: This is a very common and useful knot. A couple of the uses are to secure a dock line to

a bull rail or fenders to a railing. When using this knot it is important to always follow it with a half hitch

because this knot can come undone as it is weighted and unweighted.

1. Take a turn of line around the rail leading from the vessel or object over the rail first than back

towards you on either side of the running line.

2. Cross over the running line and take another turn around the rail

3. Lead the bitter end of the line under the cross over and pull tight.

4. Follow up with a half hitch on the running end

5. Coil the end of the line

Cleat Hitch: It is important to understand how to tie a line to a cleat so that

it is effective in holding the line as well as to undo the line when needed.

1. Lead the linearound the baseof the cleatfirst to get control and friction

and to minimize the line seizing on the cleat if there is too much tension

applied

2. Pass the line over the cleat in a figure '8' pattern 2-3 times

3. This can be finished with a twist in the line to make a locking hitch on

the last turn around the cleat.

4. Coil the tail end of the line
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Chapter Review

There are two types of lines that hold boats to the dock. ___________ lines hold a boat

close to a dock.

A ______________ line is very handy for maneuvering and is rigged to prevent

___________ and ________ movement.

The best line for dock lines (very __ __ resistant) is ____________, which is also excellent

for ____________ because it sinks.

A different type of rope is used for light towing or MOB applications and is called

__________________. This rope floats and comes in _________ colours. Mariners should

beware because it ______________ quickly in UV/Sunlight.
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Aids to Navigation
The aids to navigation in the Canadian Buoyage

system and are like road signs on the water. In

areas where there is more marine traffic there are

more aids to navigation. There are manydifferent

types of buoys and beacons which direct marine

traffic away from hazards and into safe channels

and waters. Understanding the buoy systems and

the strengths and weaknesses of the systems will

enable you to navigate safely on the water.
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Aids to Navigation - Canadian Buoyage System
The aids to navigation in the Canadian Buoyage system are like road signs on the water. In areas

where there is more populated, higher traffic volumes there are more aids to navigation. There are

many different types of buoys and beacons directing marine traffic into safe channels and water. Un-

derstanding these systems and the strengths and weaknesses of them will assist to keep mariners safe

on the water.

There are a few different types of buoys to identify out on the water. They are:

1. Pillar - large, for high traffic areas or areas where there are larger vessels and rougher seas

2. Can - smaller, for high traffic areas where there are few large vessels

3. Spar - smallest buoy, for lower traffic areas, usually for smaller vessels and calm water.

Lateral buoys
The lateral buoyage system used in Canadian waters is the International Maritime Buoyage System B

and may be in the form of either buoys or fixed beacons. These aids indicate a safe channel by marking

the location of hazards and of the safest or deepest water. The lateral aids to navigation, do this by in-

dicating which side you should keep the buoy on, port or starboard going in the upstream direction.

Because there are many channels and islands on the coast mariners should always use this system in

conjunction with a chart; It can be very confusing. To use the lateral system you must understand the

"upstream direction". In general, the upstream direction is in a northerly direction along the Pacific

coast, in an easterly direction along the Arctic coast and in a southerly direction along the Atlantic

coast. The upstream direction is also the direction taken by a vessel when proceeding from seaward,

toward the headwaters of a river, into a harbour or with the flood tide. When a vessel is proceeding in

the upstream direction (direction of the flood tide), starboard red aids must be kept to starboard (right)

side of the boat and port green aids must be kept to port (left) side of the boat. It is helpful to remember

the 3 Rs - “Red Right Rising”.
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Port Hand Buoys can be identified by:

● Green colour

● Green light if it has one

● If no green light then a flat or square top shape

● A letter and an odd number

Starboard Hand Buoys can be identified by:

● Red colour

● Red light if there is one

● If no red light then pointed or conical top shape

● A letter and an even number
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Beacons

There are two types of beacons, lit beacons and day beacons, both are affixed to land. Beacons are like

buoys but they are not floating and are positioned on land (rocks or sand banks). They use the same

colour scheme as lateral buoys to mark the safe channel. Day beacons do not have lights and use

colour and shape to identify the safe channel. Port day beacons are green in colour and square in

shape. Starboard day beacons are red in colour and a triangle shape. Lit beacons will be red and white

in colour or green and white in colour with the matching coloured light.

Bifurcation buoys

A Bifurcation buoy is red and green and indicates that a vessel may pass on either side, but the pre-

ferred channel is indicated by it’s main colour, the colour of it’s light and the shape of the top.

If the bifurcation aid is a day beacon then the colour and shape of the preferred channel is in the centre

of the red diamond. Bifurcation buoys or beacons mark the point where the channel divides. Remem-

ber to always refer to your chart to confirm navigational obstacles. Bifurcation day beacons on a chart

are too small to show the preferred channel in the diamond, it only tells you that you have options.

Look on the chart for the best route. When out on the water you will see the preferred channel shape

and colour in the red diamond.
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Fairway Buoys

A Fairway buoy is a red and white buoy, used to mark the

start/end of open water or the end/start of a channel or ship-

ping lane. It indicates safe water and should pass it off to the

port side when entering a channel or shipping lane.

Cardinal buoys
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A cardinal buoy indicates the position of a hazard and points to the direction of safest and deepest wa-

ter. A cardinal buoy indicates one of the four compass points; North, South, East and West. Each cardi-

nal marker has its own unique top shape, colour pattern and if affixed with a light, a unique white

flashing light pattern.

North Cardinal Buoy

Safe water to the North

The top shape is two black cones pointing up stacked on top of each other

Coloured black over yellow

And if affixed with a light, a quick flashing characteristic.

East Cardinal Buoy

Safe Water to the East

The top mark is two black cones pointing away from each other

Coloured black yellow black

If affixed with a light, it will flash in groups of three

West Cardinal Buoy

Safe water to the West

The top mark is two black cones pointing in towards each other

Coloured yellow, black, yellow

If affixed with a light, it will flash in groups of nine

South Cardinal Buoy

Safe water to the South

The top shape is two cones pointing down on top of each other

Coloured yellow over black

If affixed with a light, a flashing light of 6 flashes, a pause, plus one more long flash. This is done to mini-

mize the confusion between the south and west cardinal buoys.
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Other Buoys
Isolated Danger

Isolated Danger Buoy is red and black with two black balls on top;

it marks an isolated navigation hazard such as a submerged wreck

or small reef in a narrow channel.

Cautionary

Yellow buoys or beacons mark areas of danger, such as military exercise areas, un-

derwater structures, race courses, seaplane bases, ferry docks or areas where there is

no through or safe channel. Consult your charts for details of the marked boundary

or danger. If fitted, these markers will have a yellow light.

Mooring Buoys

These may or may not be marked on your chart. There are many public and private buoys on the coast,

only use those that you have permission to use. You may be in someone's way and it may only be se-

cured with a cinder block. If you would like to set up a personal use mooring buoy or any other type of

buoy you must consult Transport Canada's regulations regarding the placement and markings of pri-

vate buoys.



62

DatumMarine Services Ltd - SVOP

marinetrainingbc.com - 1-855-655-2628

Special Purpose Buoys
Special purpose buoys convey a variety of information which is not primarily for the safe navigation of

vessels. Generally these buoys are to guide mariners in and out of bays and harbours and areas to

avoid. The colours of these buoys are generally orange and white in colour and if there is a light it will

be yellow.

Keep Out

This buoy indicates where boaters should not enter, it may be a

sensitive habitat or contain other hazards.

Hazard

This buoy indicates an area that boaters should use caution around, such as a

rock shoal, reef or other navigational hazard.

Control

This buoy indicates the speed limit for the area within the circle.

Information

This buoy gives boaters information on the area you may be entering such as

the marina's name and VHF channel, marine park information etc. within

the orange square.

Dive Flag and Buoy

These buoys and flags may be floating in the water as well as on the accompanying vessel. If

you see these flags on the water or a vessel make sure you keep well clear and proceed with

caution, the divers may be not be in the immediate vicinity of the flag or buoy.

Lights in Aids to Navigation
There are 4 different coloured lights associated with aids to navigation, red, green, yellow and white.

These lights are indicated on the chart with a magenta coloured tear drop symbol, the pointed end be-

ing the actual location of the light. The colour of the light will be written with the light information
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next to the tear drop with a capital R for red, G for green, Y for yellow. If there is no colour indicated, the

light is white. The flashing characteristic will be given beside the magenta light symbol with the colour of

light. If only Fl is written it means that the light has a four second time cycle. The abbreviation Q indicates

a one second time cycle. If there are many of the same type of buoy or beacons in an area and can be seen

from each other, the characteristics of those lights may be changed so that mariners may differentiate

between them at night. One way that the characteristic is changed is by the altering time pattern from 4

seconds to a longer duration such as 10 seconds. This is done by adding the change in time pattern after the

Fl in the light information.. For example:

● FL10s means that you will see a white light flashing light every 10 seconds.

● FlR means you will see a red flashing light every 4 seconds.

● The lights may also have different flashing characteristics such as a different number of flashes within a

time cycle. This is known as a group flashing light.

● Fl (3) means you will see 3 white flashes within the four second time cycle.

● Fl (2) 10s means you will see 2 white flashes within a 10 second time cycle.

Lighthouses also have additional information in regards to height and visibility distance of the light.

The height is indicated with a number and a lower case m for metres and visibility distance is indicated

with a number and an upper case M for nautical miles.

● Fl 7m 10M means you will see a white flashing light every 4 seconds and the light has a height of 7 me-

tres and can be seen for a distance of 10 nautical miles.

Chart One - Symbols and Abbreviations
This is a publication that is published by the Canadian Hydrographic Services with all the Canadian

chart symbols and abbreviations. You can get this publication online or at your local chart shop. The

Index of all the symbols and abbreviations is on the back cover and is a great tool to have if you do not

understand what the light information means or what a particular chart symbol is. One thing to re-

member when using the Chart One is to use the far right hand column to find the Canadian chart sym-

bol. The far left column beside the line number is the international equivalent and will not be seen on

Canadian charts.
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You can find this useful publication
online:

http://www.ccg-
gcc.gc.ca/folios/00020/docs/CAN
S-Map-2011-eng.pdf
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Pair the chart and navigation symbols by matching them with the letters
listed below:

!!!!!!!!!!!!!!!!!!!!!!!!!!!!
A) Rock awash at Chart Datum B) Flood Tide Arrow (with

speed in knots)
C) Ebb Tide Arrow (with speed
in knots)

D)Whirlpools, Eddies

E) Kelp orWeeds F) Submarine Cable G) Triangulation Point H) Port Bi-furcation Buoy

I) Port Buoy (unlit) J) Stbd Buoy (unlit) K) Port Buoy (lit) L) Stbd Buoy (lit)

M) Stbd Bi-furcation buoy N) Fish farm or Aquaculture O) North Cardinal Buoy P) South Cardinal Buoy

Q) East Cardinal Buoy R)West Cardinal Buoy S) Bi-furcation Beacon T) Sea Snakes

U)Wreck V) Tide station W) Stbd Beacon X) Port Beacon

Y) Radio Tower Z) Flashing Light (Flashes every
4 seconds)

AA) Lighthouse BB) Nature of the Seabed

1)

5)

16)

9)

20)

24) Bonus:

10)

3)

14)

18)

4)

8)

19)

12)

23)

2)

13)

6)

17)

21)

7)

11)

22)

15)

Chapter Review (page 1 of 2) - Navigation Symbols
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Chapter Review (page 2 of 2)

Lateral aids: colour and shape associated with a Starboard buoy/beacon

__________________ colour and shape associated with a Port buoy/beacon

_______________________.

As a mnemonic, vessels keep the _________ on their _________ with the___________ tide. Therefore
mariners must understand tide direction symbols on nautical charts.

Draw a flood tide arrow _________ and an ebb tide arrow _________. A Red/Green/Red buoy is called a
______________________ with a ___________ shape on top. A Green/Red/Green buoy is called
a______________________ with a ______________ shape on top. What does the shape of the equivalent
beacon look like: _____________________________________________________________

Cardinal buoys: Two arrows pointing up: ____________ with colours: __________________

Two arrows pointing down: _____________ with colours: _________________________

Two arrows pointing in: _____________ with colours: _________________________

Two arrows pointing out: ____________ with colours: _________________________

Lights: Draw the symbol and abbreviation for a flashing light: __________. Time pattern?

__________.

Next draw the symbol and abbreviation for a quick flashing light: ___________. Time pattern?

___________ Draw the symbol and abbreviation for a group flashing light: __________. Time

pattern?

___________ per flash. How is the time pattern designated for group flashing lights of longer time

designations? ____________ How is visibility distance for a light shown behind lighthouse information?

_______

Draw a kelp bed ___________, a rock awash at chart datum _____________, and a fish farm ____________.
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Chartwork
“Don't hit the Rocky bits or the Sandy bits!”

Whilst many of us will rely on GPS Chart-plotters for navi-

gating on the water, it is vital for a captain to know how to

navigate without electronics in case their electronics break

down. Make it a habit to not rely too much on electronics,

look around and not just down at your GPS chart-plotter

screen, your chart-plotter will not tell you everything you

need to know to navigate safely. As a captain you must have

a good overall awareness of your surroundings; always have

an idea of where you are, where you're heading, and where

the surrounding dangers are because unlike driving a car,

many hazards in the marine environment may be hidden

under water!
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Navigation
Navigation on boats is essentially split into 3 different methods:

1) Pilotage - the most relevant for those of us running speed boats in lots of different places, using

landmarks and staying out of trouble

2) Chart-work - important for mariners on larger, slower, bigger ships who follow exact courses to

stay in deep water

3) Electronic Navigation - which has become dominant in today's industry (see later chapter)

Pilotage

Pilotage is all about developing skills to observe where you are, and how to stay in safe water. Pilotage

uses observational skills and relies heavily on the local knowledge of a captain. Local knowledge and

experience is absolutely important, and as mariners gain this understanding, their confidence will

increase. If you find yourself feeling nervous on a boat because it's your first time in an area--that's a

really good sign! It means you have a sense of "survival instinct"! When you travel in an area for your first

time, you need to listen to that feeling of nervousness, slow down, and make sure you know where you

are. breaking down your overall trip into smaller segments can help you feel like you have more certainty,

bit by bit, so you can deal with other boat traffic, weather and other issues on the job that may arise while

you're running. Creating a route in a new area can take a bit of time. Before you head out, sit down with a

chart or the chart plotter and get a sense of the safety bearings and objects you will use to avoid those

rocky bits and sandy bits!

Use and develop pilotage skills:

- Do you see any buoys or aids to navigation that could be placed so boats don't run into trouble?

- Are there any landmarks or tall islands, cliffs or sharp peninsulas around that you can use to

head towards (rather than just staring at your chart-plotter!)

- Can you align objects (islands, buoys, peninsulas, radio towers... anything) to make imaginary

boundaries to tell you if you are either in safety or in danger?

-Can you break your trip down into legs where you run towards an object, arrive there, then find

the next compass bearing or object to head towards on your next leg?

-At night, many of the most common routes and trips in an area can be lit, so boats head from

one light to the next in a "bread crumb trail".
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Chart work
Chart work is concerned with finding your position and calculating distances measured on the surface

of the earth which is an almost perfect sphere. Distance is figured from certain reference lines. Your

position at any given time, while underway, may be determined by your location relative to these lines

as well as visual landmarks in your local area. You must know what these lines are, how to use them, to

relate this information to the real world and how to communicate that information with other mariners.

Geometry of Navigation
The earth rotates around an axis; this axis may be defined as a straight line drawn through the centre of

the earth and starts and finishes at the North and South Poles. To determine your location, a system of

reference lines is placed on the surface of the earth. This figure reveals the difficulty a boat navigator

faces - the earth is curved as a sphere but navigation is typically done on a flat chart with straight

reference lines running top to bottom and left to right. These artificial lines have been labelled as

Meridians or lines of Longitude and Parallels or lines of Latitude. The Earth has also been artificially

divided into two equal parts moving each in a north south orientation as well as an east west orientation.
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Longitude

The lines of Longitude also known as Meridians or Great Circles are the artificial lines that divide the

earth up vertically. Longitude lines start and finish at the poles and the distance between them is always

changing as they converge and diverge from each other. There are 360 lines of longitude going around

the earth which are divided into two hemispheres east and west of the Prime Meridian which runs

through Greenwich England. These lines are also called degrees because of their angle in relation to the

Prime Meridian; therefore there are 180° of longitude east of Greenwich and 180° of longitude west of

Greenwich. The longitude lines are vertical lines normally found at the tops and bottoms of charts.

Lines of Latitude

The lines of latitude or also known as Parallels are the artificial lines that divide the earth up horizontally.

Latitude lines run at equal or parallel distances to each other as the lines move north or south. These

artificial parallel lines are divided into two hemispheres, the Northern and Southern hemispheres.

There are 90 lines of latitude north of the equator and 90 lines of latitude south of the equator. These

lines dividing the hemispheres are called degrees because of their angle to the equator. An example

would be; the North pole is at the 90th line of latitude because it is 90° to the equator or the Canadian and

USA border, which runs along the 49th parallel and has an angle of 49° to the equator. Latitude lines are

the horizontal lines normally found at the sides of charts.
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Degrees, Minutes and Seconds

Each degree is divided into 60 minutes and each minute is divided into 60 seconds to be able to give a

navigator precise measurement. Degrees are expressed with three digits followed by the (°) symbol ex:

098°. Minutes are expressed with two digits followed by the (') symbol ex: 29'. Seconds are also

expressed with two digits then followed by the (") symbol ex: 09" Seconds are also expressed in tenths of

a minute. An example would be 6" is equal to 0.10'. Decimal minutes are used more often than seconds

by mariners. When using tenths of a minute

mariners should always express it to two

digits behind the decimal ex: 23.25'.

When using the latitude at the sides of the

chart each minute is equal to one nautical

mile, therefore there are 60 miles in every

degree of latitude. This does not work for

longitude at the top and bottom of the chart

because the distance between the lines is

constantly changing from north or south.

Finding a Position

By using both the lines of longitude and

lines of latitude a mariner can find and com-

municate a precise location. When express-

ing this position, latitude followed by North

or South depending on which hemisphere it

is in is first, then longitude followed by East

or West depending on which hemisphere it

is in.
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Chart-work Tools

There are a few different types of tools that can be used when finding positions and courses on a chart.

Dividers and parallel rulers are two of the most common. Dividers help to measure distance and parallel

rulers help to transfer lines parallel to it.

Chart Projections

For the purpose of coastal navigation, the earth is considered to be a perfect sphere. To represent the

features of the earth's spherical surface on the flat surface of a chart, a process termed 'projection' is

used. Two basic types of projection used in making piloting charts are Mercator and Gnomonic.

Mercator

Mercator charts are the primary charts used aboard boats.

A Mercator projection is made by transferring the surface of

the globe (representing the earth) onto the cylinder. The

equator is the reference point for accomplishing the 'pro-

jection' from one geometric shape to another. The distin-

guishing feature of the Mercator projection is that the

meridians (longitude lines) are projected so they appear to

be equal distance from each other and parallel. Only the

latitude scale is used for measuring distance. Therefore on

a Mercator projection chart, the earth's surface is distorted

the closer you get to the poles due to the straightening of

the longitude lines. The straightening of the lines gives

mariners a vertical and horizontal grid to assist in precise

navigation in localized areas. Vertical lines are orientated

towards True North and horizontal lines are orientated East

and West.
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Chart 3603 Exercise

1. What's the chart title for Chart 3603? _

________________________________________________

2. What are the depths measured in?

___________________________________________________

4. What is the latitude at the top inside edge of the chart?

___________________________________

5. What is the latitude at the bottom inside edge of the chart?

________________________________

6. What is the longitude for the left inside edge of the chart?

_________________________________

7. What is the longitude for the far right inside edge of the chart?

_____________________________

8. What is at 49° 00'N by 125° 40' W

____________________________________________________

9. What is at 49° 26'N by 126° 26.50'W

____________________________________________________
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Bearings

The earth has a Magnetic field due to large molten deposits below its crust and these magnetic deposits

are constantly moving. This magnetism has been used for direction finding and navigation for thou-

sands of years. Unlike our charts which are orientated to the geographical north pole also known as

True North and is unchanging, compasses are orientated towards the magnetic north pole which is

constantly changing. Currently our magnetic compasses are drawn towards a point in the eastern Ca-

nadian Arctic, but that point is moving towards Russia over time. The difference between these two

points, True North and Magnetic North is known as Variation. Because the magnetic north pole is con-

stantly changing we need to be able to understand how to calculate variation for the area we are oper-

ating in as well as from year to year as it moves towards Russia. This is also important to understand so

that we can calculate and communicate a magnetic course bearing versus a true course bearing.

Compass Rose

Nautical charts usually have one or more compass roses printed on them. These are similar in appear-

ance to the compass card and, like the compass card, are oriented with True North at the top and are

divided into 360o . Directions on a chart are measured by using the outer ring on a compass rose.

When using it, measure the direction as a straight line from the centre point of the circle to a number

on the outer ring of the compass rose, this gives you the True course bearing in degrees. When working

on charts mariners should always use the outer ring which is orientated to true north, the inner ring is

orientated to magnetic north and is used to find magnetic bearings when navigating by a compass.

Magnetic North and Variation

When working on a nautical chart, work is always done in true course bearings. When we want to use

these bearings on our vessels with a compass, we need to take into account the variation for the current

year to adjust our true bearings into magnetic bearings. The inner ring on a compass rose is orientated

to magnetic north for a certain year indicated on its magnetic north bearing line. Because this inner

magnetic ring is not updated every year it gives the annual rate of change so that current year variation

can be calculated. When calculating courses and bearings for small vessels, round to a whole number

as it is impractical to navigate to a fraction of a degree.
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Bonus Variation Calculation

In 1995 magnetic north was 21˚ east of true

north (variation in 1995). Every year since

1995 magnetic north has moved 7 minutes in

a westerly direction. If the current year was

2010 this is how we would calculate it:

2010-1995 = 15 years

15 years X 7'annual change = 105'W

There are 60' in every degree therefore 105' is

divided by 60 to get the degrees of change.

105' / 60 = 1.75˚ W round to 2˚ W

In 15 years since the magnetic north was cal-

culated, it has moved 2˚ to the West which

will decrease the 1995 Easterly variation.

021˚ E - 2˚ W = 19˚ E variation for 2010

To apply this new variation there is a saying that can be used;

True to Magnetic East is Least, West is Best.

Take a True course bearing from a chart minus easterly variations from the true course or add westerly

variations to the true course to get the Magnetic course bearing to use in real life.

Ex: On a chart the course would be followed between two points is 230˚T, it now needs to change

into a magnetic bearing to follow that course by boat. Using the previous examples current variation:

230˚ T - 19˚ E = 211˚ M

When transiting between those two points in real time the vessel would steer a course on the magnetic

compass of 211˚ M.

Remember always to indicate what course is being used, either expressed in True or Magnetic to pre-

vent confusion. Ex: 230˚ T for True or 210˚ M for Magnetic.
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Deviation

Deviation is a boat specific phenomenon due to the localized magnetic fields generated by ferrous

metals, large magnets and/or electronic fields on a vessel. The deflection of the compass needle is la-

belled as east or west from magnetic north, this deflection or deviation changes depending on the ves-

sels heading. A magnetic compass can be 'swung' or 'adjusted' by a qualified person to minimize the

amount of deviation by placing magnets around the compass to counteract the deflection. Once this

has been completed a deviation card (see example on the right) is created to account for the remaining

deviation that has not been eliminated by placing magnets.

Just as variation is added or subtracted from true course bear-

ings to find magnetic bearings, deviation is applied to magnetic

course bearings to create a compass course to be followed by the

ships compass. Taking deviation into consideration, use caution

when adding, removing or changing the location of electronic

equipment or sound systems around the vessel as it may play in-

terference with the ships compass.

Calculate the variation for the current year for the following examples:

1. 019˚E 1998 (8'W) answer: 16.6˚ E in 2016

2. 024˚E 2001 (6'W) answer: 22.5˚E in 2016

3. 021˚E 2003 (7'W) answer: 19.5˚ E in 2016

Convert the following True bearings into magnetic using the variation from question one in the

previous calculations:

1. 327˚T = ___310___ ˚M

2. 008˚T = ____351___˚M

3. 120˚T = ____103____˚M
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Chart Construction

The Charts and Nautical Publications Regulations 1995, require small vessels to carry the most recent

editions of charts, publications and documents published for the area of operation unless the person in

charge of navigation has enough knowledge of shipping routes, lights, buoys and marks, navigational

hazards as well as normal navigational conditions and weather patterns to ensure safe navigation.

(Taken from the Small Commercial Vessel Safety Guide). Having an understanding about how charts

are assembled and what information is displayed to mariners is an important part of keeping a vessel

and crew safe. Hydrographic charts allow mariners to see channels, depth of water, buoys, lights, light-

houses, prominent landmarks, rocks, reefs, sandbars, and much more useful information for the safe

piloting of a boat. The chart is the most essential part of all piloting equipment. Some basic facts you

should know about charts:

● Charts are oriented with True North at the top.

● The frame of reference for all chart construction is the system of latitude and longitude. Any loca-

tion on a chart can be expressed in terms of latitude or longitude. The latitude scale runs along

both sides of the chart. The longitude scale runs across the top and bottom of the chart.

● Latitude lines are reference points in a North and South direction with the equator as their zero

reference point.

● Longitude lines are the East and West reference points with the prime meridian as their zero refer-

ence point.

Canadian Hydrographic charts and marine publications may be purchased at most marine supply

shops and some outdoor equipment shops. You can find the closest dealer on the DFO web site under

the Nautical Charts tab. When ordering charts it is done by the reference number which is located on

the top left and bottom right corners of a chart. Refer to the chart catalogue for a breakdown and loca-

tion of the available charts in your area by reference number. The purchased chart will be printed and

updated to the most recent edition and Notices to Mariners which will be indicated on the lower left

hand corner of the chart.
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Title Block

The title block contains information that cannot be expressed

graphically such as:

● Scale

● Datum

● Special notes of Caution - these will be indicated in the title

block and may refer to a specific area indicated on the

chart.

● Tidal information - gives normal higher high water levels as

well as lower low water levels for the area covered by the

chart.

● Military exercise areas - More information about what may

be occurring in the exercise area and how to get more infor-

mation about when it is active or not.

● Chart projection

Chart Datum

Chart Datum is the plane of vertical reference to which all charted depths and drying heights are relat-

ed. On Canadian charts, chart datum is set at the lowest normal tide of the area also known as a '0' tide.

It is chosen to show the least depth of water found in any place under "normal" meteorological condi-

tions; it shall be a plane so low that the water level will seldom fall below it.

Chart Colour Code

The colour code on a nautical chart changes depending on what it is identifying as well as what scale

the chart is. Generally speaking the following colours are used:

● Yellow is referring to land

● Green is referring to inter-tidal areas, land which covers and uncovers with water depending on

tidal height and is land at a '0' tide.

● Dark blue is very shallow water up to the edge of inter-tidal land,

● Light blue is water that is shallow

● White refers to deeper water.
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Soundings and Heights

Depth soundings are located within the white and blue sections of a chart and are measured from chart

datum and give the actual depth at those specific locations. Depending on the edition of the chart

depths may be measured in fathoms, feet or metres and tenths of metres (decimetres). Always check

the title block for the unit of measurement as in Canada we still have charts that have not been updated

to the metric system and remain in feet or fathoms. Areas which may cover and uncover with water

give a 'drying height'. This 'drying height' number is indicated with a line under that number which

indicates how much is exposed at chart datum or a '0' tide. Heights of islands have a number with a

line on top which is the height of the island to the tops of the trees. If there are brackets around a num-

ber it is indicating that the number is offset from its actual location.

Contour Lines

Contour lines on a chart give lines of equal elevation. These lines give a mariner an understanding of

the shape of the sea floor. Understanding the shape of the sea floor assists mariners to predict

what sea state will be in reference to the approach of waves, swell and the movement of current. As well
as sea

state, the contour lines help to determine appropriate anchorages, safe channels and good fishing spots
;-)
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Scale

The scale of a nautical chart is the ratio comparing a unit of distance on the chart to the actual distance

on the surface of the earth. Try to navigate with the largest scale chart available. The scale of

1:5,000,000 means that one unit of measurement on the chart is equal to 5,000,000 of the same kind of

measurement on the earth's surface. One inch on the chart would equal 5,000,000 inches on the earth's

surface. This would be a small scale, chart, since the ratio 1/5,000,000 is a very small number. Small

scale charts are generally used for passage planning and getting a general lay of the land but give a small

amount of detail in regards to navigational hazards, lights, buoys, beacons and depths. Depths are

more general on small scale charts. These charts should not be used for piloting through islands,

inlets and bays. Navigators should change to a chart with a larger scale.

Large scale charts such as 1:40,000 or 1:20,000 have more detail or a large amount of detail. It's like

pushing the plus or zoom-in button on a chart plotter, the chart zooms in and gives you more detail

about rocks, depths, lights, buoys and other navigational hazards. Depths on large scale charts which

have been updated into metres are measured more accurately and are in metres and decimetres (a

tenth of a metre).

Insets, Continuations and Adjoining Charts

Some charts may have additional information located in an inset or continuation. These areas will be

indicated with magenta lettering at the side of the chart for a continuation or by a magenta box around

an area indicating an inset.

Continuations are just as it sounds; it is a continuation of a small bay or inlet that does not need anoth-

er chart produced for that information. If indicated at the side of the chart at the end of a bay or inlet

with 'see continuation A' it will be located on the chart in an area that does not obstruct important nav-

igational information and be labelled as such. The scale for a continuation is usually the same as the

main chart.

Insets are indicated on the chart with a magenta box around an area and the words 'See Inset'. What

this is telling you is that there is another box on the chart of that area that has a larger scale, therefore

more detail than what the main chart scale can identify. Insets are like pushing the zoom-in button on

your chart plotter and are great to use in narrow passages or bays. The scale of the inset will be indicat-

ed in the Title Block of the inset.. Adjoining charts will be indicated by their reference number at the

sides of the chart written in magenta.
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Distances and Dead Reckoning

Dead reckoning uses the vessels speed and heading to estimate your approximate location over time.

It can be used by mariners to assist when navigating in restricted visibility, at night, to estimate fuel re-

quirements and to predict a schedule. Below are a few basic formulas for speed, time and distance to

assist you in dead reckoning. Understanding these basic calculations will assist mariners in predicting

voyage durations, fuel requirements and ETA's for schedules or for communicating time when working

with other vessels or assisting vessels in need.

Using the above diagram we can pull the formulas out of it that are required to calculate speed, dis-

tance and time by covering the variable that we want to determine.

Speed (S) = D (Distance divided by Time)
T

Time (T) = D (Distance divided by Speed)
S

Distance (D) = S x T (Speed multiplied by Time)

● Speed (S) is speed in nautical miles per hour. (Knots)

● Time (T) equals time in minutes and hours.

● Distance (D) equals nautical miles. (Nautical mile(NM): 2000 yards; Length of one minute of lati-

tude; 6,076 feet compared to 5,280 feet per a statute (land) mile)

When working with these formulas time needs to be in decimal form when entering it into the equation

to determine speed or distance. To convert time into decimal form we divide minutes by 60.

Ex: 30 min / 60 = 0.5 of an hour

When determining time from distance and speed and decimal is produced, multiplying the decimal by

60 will give us our minutes.

Ex: 0.5 X 60 = 30 minutes

When converting for time only work with the minutes or decimals, whole numbers do not need to be

converted because they are whole hours not fractions of time such as minutes or decimals.
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Marine Publications
The following publications are produced by the Federal Govern-

ment and are used to order and update nautical charts, naviga-

tional publications and inform mariners of navigational hazards.

They are also used to keep mariners up to date in marine vessel

regulations and crew certifications.

Chart Catalogue: This is produced by the Canadian Hydrograph-

ic Services, the department that produces Canadian charts. The

chart catalogue gives you a list of all the charts and related publi-

cations for your area.

http://www.charts.gc.ca/charts-cartes/paper-papier/index-

eng.asp?step=1&by=CatalogueList

Chart 1 (Symbols and Abbreviations): This is a book that lists all

the uniform and standardized symbols you may find on a chart.

This publication is available online and may be purchased in

print where nautical charts are sold.

http://www.charts.gc.ca/publications/chart1-carte1/index-

eng.asp

Tide and Current Tables: This is a publication that is divided into different volumes along the Canadi-

an coast and gives tidal information for various areas which is used to predict water levels in your area

of operation. Also within this publication is information about tidal currents in specific areas. This

publication is available online and in print at most marine supply stores and marinas.

http://www.tides.gc.ca/eng

Sailing Directions: This is a produced by the Canadian Hydrographic Service and is a book of 'Local

Knowledge'. It gives mariners information on tide and current considerations, various ports and small

craft harbours, cautionary information, military zones, anchorages, lights, buoys, fog signals and ap-

proaches into and out of ports and harbours. This is available in print where charts are sold.

The best captains I've met
are the mariners who can
navigate confidently and
safely, even if they've never
been to a place before. The
difference between a captain
and boat driver is that
captains know how to
access information and find
what they need to make
good decisions even in
unfamiliar waters. Anyone
can learn local knowledge of
an area... it’s just time and
experience. Making good
decisions when you feel
anxious, unfamiliar and are
new to an area... that's a
proper captain.
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List of Lights, Buoys and Fog Signals: This document gives specific data on all lights, buoys and fog

signals on the Canadian coast, giving specifics on location and characteristics of the aids. This is avail-

able online.

https://www.notmar.gc.ca/list-livre-en.php

Radio Aids to Navigation: This publication gives mariners information in relation to services provided

over a radio signal such as vessel traffic services, radio and radar beacons, weather broadcasting and

Canadian Coast Guard information. This is available online.

http://www.ccg-gcc.gc.ca/Marine-Communications/Home

Notices to Mariners: Is a monthly publication that is produced by the Canadian Coast Guard that gives

updated information and important safety information for specific locations, chart corrections, Radio

Aids to Marine Navigation, Sailing Directions and the List of Lights, Buoys and Fog Signals. Mariners

can sign up for the monthly emailed updates. Mariners must ensure their nautical publications such

as charts and sailing directions are corrected to the most recent Notices to Mariners. If new to an area

there are archived annual reports. These are available online. https://www.notmar.gc.ca/index-

en.php

Notices to Shipping: Notices to shipping (NOTSHIPs) are notices concerning Navigational Aid chang-

es or defects, fishing zones, military exercises, dredging, or other marine hazards. They contain
information

for all boaters and are intended to inform the marine community of hazards, current activities and other

pertinent information. (copied from NOTSHIPs website) These notices are initially broadcast over the

VHF radio, then if occurring for an extended duration are put into print. These notices are often

broadcast over the local weather stations and are available online. http://www.ccg-gcc.gc.ca/Marine-

Communications/Home

Ships Safety Bulletins: These bulletins are issued by Transport Canada and pertain to important safety

information in regards to the safe operation of a vessel. These bulletins may refer to changes in marine

personal regulations and vessel safety requirements. These are published online and you may sign up

for an automatic email when new bulletins are issued.

http://www.tc.gc.ca/eng/marinesafety/bulletins-menu.htm
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Chapter Review (please also complete as instructed Navigation and Chart-

work exercises on the following pages)

________________ is the global difference between ______________ and

_______________North. However, _____________ is what happens to the boat's compass and is

boat specific.

Metric charts show depth soundings in _________ and ____________ and are taken from the

lowest normal _______ (chart datum). On Mercator projection charts, mariners may measure

distance from the _____________ scale on the _______ of the chart. Note that one __________ of

__________ is equal to one _________ mile. The scale for a chart is found in the __________

_________.

Insets have their scale in their own ________ _________.

Where does a mariner find the scale for a continuation?________ __________ of the main

___________.

Please turn page for Chart-work exercises!
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Chart-work Exercise ONE

Refer to Chart 3673 - Clayoquot Sound South

1) What is the Latitude and Longitude where the following symbols are located?

A) Buoy M57 in Matilda Inlet ____° ___.___ N by ____° ____.___ W

B) Morfee Island Q (Quick) light ____° ___.___ N by ____° ____.___ W

C) Fish Farm at Saranac Is (the "eye" of the fish) ____° ___.___ N by ____° ____.___W

D) Shipwreck in Kennedy Cove ____° ___.___ N by ____° ____.___ W

(as contour line goes through bottom of the symbol)

2) Identify the Aid to Navigation at the following locations:

A) 49°13.15'N by 126°01.19'W____________________________________________

B) 49°08.48'N by 125°56.00'W____________________________________________

C) 49°09.09'N by 125°.53.33'W____________________________________________

D) 49°09.59'N by 125 °55.46'W____________________________________________

3) Between McKay Island [Fl(3)] and Monks Island [FlR], a vessel steers 140°M. What is the distance

from when the vessel is directly abeam the McKay light to when she is directly abeam the flashing

light off Monks? _________________________
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It takes the vessel 15 minutes to travel this distance, what speed is the vessel travelling at ?

____________________

Use the formula

Refer to Chart 3674 - Clayoquot Sound North

4) Draw & Identify the symbols at the following Lat/Long:

A) 49°22.70'N x 126°32.40'W __________________________________________

B) 49°25.90'N x 126°24.60'W __________________________________________

C) 49°25.10'N x 126°03.90'W __________________________________________

D) 49°20.15'N x 125°57.50'W __________________________________________

E) 49°15.67'N x 126°10.10'W __________________________________________

5) What is the Latitude and Longitude where the following symbols are located?

A) Buoy M57 at Mathilda Inlet (SE Flores Is) ____° ___.___ N by ___° ____.___ W

B) Clio Island (in Shelter Inlet) ____° ___.___ N by ____°____.___ W

C) Estevan Lighthouse (look far west) ____°___.___ N by ____° ____.___ W

D) Sharp Point Light (entrance to Sidney Inlet ____° ___.___ N by ____° ____.___ W

E) Hot Spring Cove Public dock (east side) ____° ___.___ N by ____° ____.___ W
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6) Plot and neatly label the following way-points on your chart:

WP1 49° 13.95'N 126°01.50'W (tricky for latitude!!!)

WP2 49° 17.24'N 126°02.45'W

WP3 49° 18.65'N 126°03.78'W

WP 4 49° 23.00'N 126° 05.10'W

WP 5 49° 23.49'N 126° 06.08'W

WP 6 49° 23.76'N 126° 06.65'W

WP 7 49° 24.30'N 126° 09.02'W

7) Now connect the dots between each way-point, starting at Monks Rock.

What is the distance, course and time (Speed 8 knots) for each leg?
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8) Create a list of landmarks, safety bearings and other objects to look for on each leg to assist you

on your course.
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Chart-work Exercise TWO

Refer to Chart 3673 - Clayoquot Sound South

1) What is the Latitude and Longitude where the following symbols are located?

A) Buoy M57 in Matilda Inlet ____° ___.___ N by ____° ____.___ W

B) Morfee Island Q (Quick) light ____° ___.___ N by ____° ____.___ W

C) Fish Farm at Knocker It (the "eye" of the fish) ____° ___.___ N by ____° ____.___W

D) Shipwreck in Lemmens Inlet ____° ___.___ N by ____° ____.___ W

(West Side, Monas Island)

2) Identify the Aid to Navigation at the following locations:

A) 49°12.91'N by 125°57.38'W____________________________________________

B) 49°12.23'N by 125°55.84'W____________________________________________

C) 49°09.09'N by 125°.53.33'W____________________________________________

D) 49°09.88'N by 125 °54.53'W____________________________________________

3) Between Monks Island [Fl(3)] and McKay Island [FlR], a vessel steers 140°M. What is the distance

from when the vessel is directly abeam the light at McKay to when she is directly abeam the flashing

light off Monks? _________________________
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It takes the vessel 15 minutes to travel this distance, using the formula on 8477, calculate the speed

the vessel is travelling at ____________

Refer to Chart 3674 - Clayoquot Sound North

4) Draw & Identify the symbols at the following Lat/Long:

A) 49°24.66'N x 126°24.20'W __________________________________________

B) 49°16.06'N x 126°08.19'W __________________________________________

C) 49°25.10'N x 126°03.90'W __________________________________________

D) 49°21.66'N x 126°18.32'W __________________________________________

E) 49°23.90'N x 126°07.70'W __________________________________________

5) What is the Latitude and Longitude where the following symbols are located?

A) Buoy M57 at Mathilda Inlet (SE Flores Is) ____° ___.___ N by ____° ____.___ W

B) Clio Island (in Shelter Inlet) ____° ___.___ N by ____° ____.___ W

C) Estevan Lighthouse (look far west) ____° ___.___ N by ____° ____.___ W

D) Sharp Point Light (entrance to Sidney Inlet ____° ___.___ N by ____° ____.___ W

E) Hot Spring Cove Public dock (east side) ____° ___.___ N by ____° ____.___ W
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6) Plot and neatly label the following way-points on your chart:

WP1 49° 13.90'N 126°05.48'W (tricky for latitude!!!)

WP2 49° 14.94'N 126°15.58'W

WP3 49°18.73'N 126°15.98'W

WP 4 49° 21.53'N 126° 14.28'W

WP 5 49° 23.93'N 126° 14.44'W

WP 6 49° 23.40'N 126° 10.23'W

WP 7 49° 24.19'N 126° 08.08'W

7) Now connect the dots between each way-point, starting at Way-point 1.

What is the distance, course and time (Speed 8 knots) for each leg?
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8)Create a list of landmarks, safety bearings and other objects to look for on each leg to assist
you on your course.

9) Bonus: Calculate the new variation for the current year.
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Tides & Currents
A basic understanding of the tides and currents in

your area is vital to help you navigate safely, find the

best times to depart, to assist you in docking and

anchoring and even to help you find the best places

and times to go fishing!
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Introduction
Tides are the cyclical rise and fall of the water

along the earth's coasts. This pattern is caused by

the earth's rotation in coordination with the

Moon and the sun’s gravitational pull. Under-

standing the moon’s position and its effect on the

tide heights will allow mariners to predict what to

expect while out on the water in regards to water

levels and current speeds. The Canadian Hydro-

graphic Services (CHS) have developed the Tide

and Current tables to assist mariners in these pre-

dictions and indicated on your local chart which

volume to refer too. There are also numerous

other ways to get the tides and currents for the

area that you are operating in such as maybe your

chart plotter, local marina guides and various

website resources.

Phases of the Moon

Tide is the vertical rise and fall of water and is

primarily caused by the sun and moon's

gravitational pull. The phaseof themoon

determines what the range will be. A full or new

moon will cause larger Spring tides because the

moon and the sun are in alignment and has a

greater combined pull on the earth's water. When

the moon is at right angle to the sun (known as a

quarter moon), the gravitational pull is reduced due

to the split between the two gravities. These are

called Neap tides. The CHS Tide and Current

publication gives a moon phase chart in the back to

assist us in predicting spring or neap tides.
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Tides
On the Pacific Coast of Canada we have what are

called mixed tides. This means that we have two

high tides, one being higher than the other and

two low tides, one being lower than the other all

within approximately a 24 hour period. The tim-

ing between the tides is approximately 6-6.5 hours

depending on the phase of the moon and other

atmospheric forces. The tide tables list the times

of slack tide. Slack tide is when the vertical move-

ment of water has stopped and is about to change

direction also referred to as High Slack and Low

Slack.

The heights provided on the table are then added

to the depths on your local chart, which are at

chart datum or '0' tide. When the water is rising it

is referred to as a flood tide and when the water is

falling it is referred to as an ebb tide. The heights

and times from the Tide and Current books are

predictions, there are a number of atmospheric

forces that can change these predictions such as

wind speed and direction, weather pressure sys-

tems, rain/storm events and snow melt.
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Currents
Current is the horizontal movement of water due

to the rise and fall of the tide and the constriction

of water through islands, channels and inlets.
The

Canadian Tide and Current tables give the cur-

rents for specific channels. Along the coast be-

cause of the numerous narrow channels and

inlets, there can be a large difference in those cur-

rents from one side of an island to the next. In

some areas along the coast it is a good practise to

do some research and look at the sailing direc-

tions before operating in areas with high tidal flow.

Some examples are around the Discovery Islands
near

Campbell River, or narrow entrances to large inlets
such

as Sechelt Inlet. The current tables give you infor-

mation on the time of turn, the maximum flow

rates and the direction of flow. Direction of flow

is indicated with a '+' for flood currents and a' -' for

ebb currents, refer to your chart for the arrows

which indicate the direction of flow.

Again the information given in the current tables

are predictions and can change due to the

weather. The Time of Turn column in your cur-

rent tables gives you the predicted time of the

least amount of movement of water through a

passage or channel (slack tide). Maximum flow rate
is

generally mid way between the time of turns at
approx-

imately the 3 hour mark. The time of turn is

generally the best time to go through a narrow

passage or channel if you are new to an area or the

vessel you are operating is affected by the
maximum

current of that area. A good example would be if
you

are on a displacement hull vessel or towing an
object.

When planning a route through a tidal passage it
is

always a good idea to arrive early so that

you are not caught by a fast rise in current speed.

The following is an example of a current table.
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The following graph shows you how flow rates
increase

and decrease over the duration of a tide cycle. This
is just

an approximate break down and can change
depending

on the local topography, moon phases and tide
heights. If

there is a current station close to your area always
use that

to calculate and predict your currents.

Daylight Savings

When the time zone that you are operating in is in

Daylight Savings, mariners must add an hour to

the tide and current tables published by the Cana-

dian Hydrographic Services. Wherever you access

your tide and current information make sure you

identify which time zone they are written in. Ex-

ample: For the Pacific Coast, if the tables are in

PST you need to add an hour in the spring, sum-

mer and fall months of the year when we spring

our clocks forward. When we fall back an hour in

the winter months we do not need to adjust the

times. If you see PDT at the top of a tide or current

table it means that the table has already been

adjusted for daylight savings.

Secondary Ports

Along the coast the timing and height of the tides

and currents can change even within a few miles

of the tide reference station or current station.

Because there are many of these areas, printing

them all would create a novel of tide and current

tables. Therefore there is an additional section at

the back of the Tide and Current Tables that will

give you the information to calculate the tides or

currents for these alternate areas. Generally

speaking, the differences are less than an hour

from the printed tables. When accessing the tides

online from the CHS they already complete these

calculations for you for the secondary tide sta-

tions.

Tides and Currents - glossary (useful

terms!)

● TIDAL CURRENT - the horizontal

movement of tides

● FLOOD – the incoming tide, culmi-

nating in a "high" tide

● EBB – the outgoing tide, culminating

in a "low" tide

● SLACK – the time between the

high/low or low/high tide
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Chapter Review

___________ is the vertical rise and fall of water. ___________ is the horizontal

movement of water. When towing or otherwise restricted, when is the best time to go

through a pass or narrow tidal channel? ___________________. When should mariners

add an hour to the tide or current tables? _______________ What kind of typeface would

the time of turn column in the current tables have? _______________. A flood tide is

shown as a positive or negative (circle one) in the current tables.



101
marinetrainingbc.com - 1-855-655-2628

DatumMarine Services Ltd - SVOP

Collision Regulations

The Collision Regulations (usually referred to as Col Regs)

are an international set of rules and regulations outlining

'the rules of the road' for vessels everywhere to prevent

collisions between vessels. These regulations are like the'

Bible' for mariners. They tell us what we should and

shouldn't dowhen we see or encounter another vessel whilst

on the water.
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Collision Regulations
The Collision Regulations are divided into 4 parts:

1. Part A is General Information and Definitions

2. Part B is Steering and Sailing Rules

● Section One: Vessels in Any Visibility

● Section Two: Vessels Within Sight of each other

● Section Three: Vessels in Restricted Visibility

3. Part C is Lights and Shapes on vessels

4. Part D is Sound and Light Signals

The following is a basic presentation of the International Regulations for Preventing Collisions

which is appropriate for the SVOP. It is not necessary to learn the full Collision Regulations at

this level. The complete edition has Canadian modifications and Annexes referring to addition-

al lights and signalling and can be found at the back of this book and online:

http://laws-lois.justice.gc.ca/eng/regulations/C.R.C.,_c._1416/

Basic "Rules of the Road"
The marine "rules of the road" determine what a vessel must do on approach of another vessel.

The best defence against collision is keeping a proper lookout at all times using sight, hearing
and

all available means such as radar, VHF radio and AIS (marine traffic system) if equipped.

- the relative bearing of the other vessel to

you does not appreciably change and may lead to a collision. To determine

if you are on a constant bearing, maintain your course and speed, line up the other

vessel with an object like an antenna or light on land or a railing on your boat. If the

other boat stays lined up with that object, this means they are on a constant

bearing and there is a risk of collision.
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Responsibilities for collision avoidance:

● Assess the risk of collision as soon as possible

● Vessels approaching on a constant bearing present a risk of collision.

The need to keep a proper lookout:

● A proper lookout will identify collision risks early and allow for better decision making

● Maintain a proper lookout by sight, sound and all available means (radar, VHF, GPS etc)

● If you can't hear anything because your windows and doors are closed, open something up.

If you can't hear because you are going too fast, slow down.

● LOOK OUTside the boat (don't just rely on electronics and play the video game on the chart

plotter!)

● Do not rely on radar alone, use sight and hearing as well

● Ifunable tomaintainaproper lookoutbysight, soundandall availablemeans,SLOWDOWN.

● If you are confused by anything that you see on the water, slow down or stop your boat and

reassess the situation.

Definitions:

● Underway - any vessel not at anchor, aground or made fast to the shore

● Making way - vessel is moving under its own power

● Risk of collision - when a vessel is approaching on a constant bearing

● Stand on vessel - Vessel required to maintain course and speed unless a close quarters

situation occurs.

● Give way vessel - Vessel required to alter course and speed

● Safe speed - a vessel speed which is appropriate for its manoeuvrability, traffic density,
weather

conditions and proximity of navigational hazards

● Vessel - Used for a means of transport on the water

● Power Driven - Any vessel propelled by machinery

● Sailing vessel- Any vessel under sail provided that propelling machinery, if fitted, is not
being used

● Vessel Engaged in fishing - Vessels engaged in fishing with nets, lines and trawls. This does

not include Trolling.
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● Restricted in her Ability to Manoeuvre - Due to the nature of her work, the vessel is restrict-

ed in her ability to keep out of the way of other vessels. Such as diving, dredging, cable
laying

and some towing.

● Vessel Not Under Command - Due to unforeseen circumstances the vessel is unable to

move out of the way. Such as engine or steering malfunction.

Narrow Channels

Big boats get the middle of the channel, little boats stay to the outer edge, and don't forget to look

both ways before crossing! Treat them like roads on land, don't impede the traffic of vessels that

can only safely navigate in the centre of the channel where the deep water is.

Traffic Separation Schemes

These are like the highways of the ocean. They are indicated on your chart in magenta. Know

where the traffic lanes are in your area and do not impede vessels in the traffic lanes. Look both

ways before crossing and make your intentions clear and direct when crossing.
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Meeting another Vessel Head-on

If two power-driven vessels meet head-on, both must give way by

altering their course to starboard. At night you will see both the port

and starboard sidelights of the other vessel.

Crossing the path of another Vessel

If you have a vessel of the same responsibility approaching you on

your starboard side, you are the give way vessel and should avoid

crossing ahead of the other vessel. The other vessel is in your "dan-

ger zone" which is from dead ahead to 112.5° on the starboard side

is an easy way to determine if you are the give way or stand on. The give

way vessel will see the red side light of the other vessel and the stand

on vessel will see the green side light on the other.

Overtaking another Vessel

A vessel is overtaking another when it is coming upon another vessel and can only see its

stern-light. The overtaking vessel must keep clear of the stand on vessel until well and clear so

that it does not create a crossing situation with the other vessel. The stand on vessel must

maintain its course and speed until the overtaking vessel is fully past and clear.
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Restricted Visibility

If you cannot see other vessels because

of fog, heavy rain or snow, slow down,

sound your fog signal, proceed with

extreme caution and be prepared to

stop. All vessels must be prepared to

give way in restricted visibility. If you

hear the foghorn of another vessel ap-

parently forward of your beam, reduce your speed to the minimum needed to keep on course,

be prepared to stop and navigate with extreme caution. For a vessel detected forward of the

beam alter course to starboard. If you detect a vessel abeam or behind the beam by sound or

radar avoid turning toward the vessel if at all possible.

If you detect a vessel forward of the beam by radar alone, avoid

altering course to port, except in cases of overtaking another

vessel.

Radar reflectors

Some vessels may not show up on radar because the materials

they are constructed from do not reflect radar. All vessels under

20 meters or made of wood or fibreglass are required to have installed a radar reflector, which

enables them to be seen on radar.
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Navigation Lights - Part C of the Collision Regulations

Navigation lights are an important safety feature on all vessels to be seen at night or in
reduced

visibility. Ensure that they are all working and that you have spare fuses and bulbs on hand. A

vessels navigation lights have to be on from sunset to sunrise and in areas of restricted visibility.

A "masthead light" also known as a steaming light, means a

white light placed over the centreline of a vessel showing an

unbroken light over an arc of the horizon of 225 degrees to

show the light from right ahead to 22.5 degrees abaft the

beam on either side of a vessel .

"Sidelights" means a green light on the starboard side and a

red light on the port side each showing an unbroken light

over an arc of the horizon from dead ahead to 112.5 degrees

on either side.

A "stern light" means a white light placed as nearly as practical at the stern showing an unbro-

ken light over an arc of the horizon of 135 degrees seen from the stern of the vessel.

An "all-round light" means a light showing an unbroken light that can been seen for 360 degrees

around the vessel.
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Vessel Light Configurations

The operator of a power driven vessel underway shall exhibit a masthead light, sidelights, and a

stern light.

The operator of a power-driven craft of less than 12 metres in length underway, may exhibit, in

lieu of a masthead light and a stern light may combine them into an all-round white light in

addition to the side lights.

The operator of a power driven vessel of more than 50 metres in length must exhibit a second

masthead light behind and higher than the forward one.

The operator of a sailing vessel underway shall exhibit sidelights and a stern light.

The operator of a sailing vessel of less than 7 metres in length or vessel under oars underway

shall exhibit, if practical, sidelights and a stern light, but if the operator cannot, they shall have

ready a white flashlight which shall be exhibited in sufficient time to prevent collision.

The operator of a vessel of less than 50 metres in length at anchor shall exhibit, from sunset to

sunrise, in the fore part an all-round white light.



109

DatumMarine Services Ltd - SVOP

marinetrainingbc.com - 1-855-655-2628

The operator of a vessel of less than 50 metres in length engaged in towing of less than 200m

shall exhibit two masthead lights in a vertical line, sidelights, a stern light and a yellow towing

light in a vertical line above the stern light.

The operator of a vessel of less than 50 metres in length engaged in towing of more than 200m

shall exhibit three masthead lights in a vertical line, sidelights, a stern light and a yellow towing

light in a vertical line above the stern light.

A vessel or barge being towed must exhibit sidelights and a stern light or one all-round white

light at each end of the barge. Log booms or partially submerged objects must have and

all-round white light at each end of the boom and if over 25m additional lights in the middle.

A vessel engaged in trawling while underway must exhibit two all-round lights in a vertical line

the top being green and lower being white. When making way they must also exhibit sidelights

and a stern light.
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A vessel engaged in fishing, other than trawling (seine, gill net, long line etc) while underway

must exhibit two all-round lights in a vertical line the top being red and the lower being white.

When making way they must also exhibit sidelights and a stern-light.

A vessel restricted in her ability to manoeuvre while underway must exhibit three all-round

lights in a vertical line being the pattern red, white, red.

A vessel not under command while underway must exhibit two all-round red lights in a vertical

line.

If you see something that looks like a Christmas tree on the water or another vessel with lights

you do not understand keep well clear, use caution for obstacles in the water or being towed and

call the vessel on the VHF for passing arrangements. STAY AWAY FROM CHRISTMAS TREES!!!!
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Sound Signals

All vessels are required to carry some kind of sound signalling device; this can be a whistle, a

compressedgas or electric horn or other soundsignal appliance depending on your size of vessel.

● short blast = 1-3 seconds

● long blast = 4-6 seconds

● 1 short = starboard

● 2 short = port

● 3 short = astern

● 5 short = I fail to understand your intentions or am in doubt as to whether or not you are

taking sufficient action to avoid collision (WTF?!)

Vessels in or near fog or restricted visibility are required to sound one of the following signals

every two minutes:

1. Power driven: one long,

2. Less manoeuvrable: one long, two short

Distress Signals

The following is a list of international and Canadian distress signals. When a vessel or person is

in 'Grave and Imminent' danger the following signals may be used to get another vessels

attention.

● Red distress flares

● VHF radio distress calls (Mayday 3X) on channel 16

● Smoke or flames on deck

● EPIRB distress signal (will only notify the JRCC)

● VHF DSC distress signal

● Waving Arms

● Gun fired at intervals of 1 minute

● Continuous sounding of sound making device

● SOS ... - - - ... by sound or light signal

● Orange distress flag

● White Strobe light

● Orange smoke flare

● *16 on a cell phone
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Chapter Review

Sight, sound and all available means (radar, GPS etc.) are a way of keeping a proper

_______________. A safe speed takes into account _____________________,

___________________of the vessel, and other boat ________. A captain understands they are a

give way vessel. How should vessels give way? Take _______ and ___________ action to avoid

_____________. This involves making a ______ course alteration or ________ speed alteration.

Finding out if someone is in your danger zone is a very quick way to understand if you are the

give way vessel or not. What is the danger zone on a vessel? _______° off the stbd side. Other

vessels would view the _______ coloured starboard sidelight in this case.

Lights are important at night to decide the course and nature of other vessels. What does a

steaming/masthead light indicate? That a vessel is under ___________. Vessels less than _____

metres may combine their steaming and stern light. Power driven vessels over _____ metres

must have ___ steaming lights along different parts of their length. Tow boats carry ____

steaming lights for a tow shorter than _____ metres, and ___ steaming lights (all in a row) for a

tow longer. Which two types of vessels carry no steaming lights at all? ___________ And

____________. What’s the “danger” sound signal? ___________________________
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Electronic Navigation
GPS, Radar, Depth Sounders and other electronic aids have revo-

lutionized the marine industry. All of these aids have helped our

situational awareness and location fixing confidence. Many cap-

tains feelmore reassured in heavyweather and reduced visibility,

but this doesn’t mean they still don’t have to slow downand

use caution. There is still skill and time involved withprofessional

navigation, don’t expect to just hop on board, fire up the GPS

and go…without preparation.



114
marinetrainingbc.com - 1-855-655-2628

DatumMarine Services Ltd - SVOP

Introduction
There are many different types of electronic

navigation systems and different systems

have different weaknesses and strengths. One

commonality is that these systems need some

time to learn and operate. Nobletec used to be

very popular in the late 1990's, it involved

having a laptop showing scanned Canadian

Hydrographic Services charts with the boat

position laid over it. It was more common on

30-60 foot larger fishing boats, tug boats and

other displacement hulled vessels at that

time.

Nowadays, instead of scanned versions of the

paper charts, most GPS chart plotter units use

electronically layered and embedded infor-

mation that the user can modify according to

personal preference and boat characteristics.

A very popular type of electronic information

for Canadian charts is "Navionics". They are

the company that program many of the chart

cartridges we see in GPS chart plotters today.

It's extremely unlikely that if we are operating

on a smaller speed boat, we will have the

room and the ability to do the classroom style

table top chart-work that we have to practice

for class and the SVOP captain's exam. We rec-

ommend a synthesis type of approach here.

There's an app for that! - Smart

phones and tablets
Navionics, of course has an app as well, which

means that with internal GPS built into smart

phones, many iPhones, iPads, tablet comput-

ers and android phones provide good base-

line navigation systems-as long as the internal

GPS is reliable, and they can stand up to the

rigours of the ocean environment.

The "Navionics" app on an iPad is relatively

expensive, but can provide a cheaper alterna-

tive to buying a stand-alone chart plotter

unit. Many iPads have internal GPS receivers,

but many do not. Typically, an iPad that is

"When working on a water

taxi job once, I pulled out

my paper chart to verify

something on the water, beside my GPS. Amus-

ingly, a hush fell over the cabin… it was a group

of loggers I was transporting. "Don't you know

your way around here??" one of them asked me,

anxiously.

Sometimes captains can be questioned for pull-

ing out the paper charts even when they have a

GPS chart-plotter. A paper chart can show you a

long view route while a chart plotter can be

really helpful in showing the details immediately

around the boat. Allow yourself to have room for

both in your day…"
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"cellular data enabled" has an internal GPS. If

not, you may need to purchase a separate GPS

antenna. Be sure to check this with sales staff

thoroughly before purchasing an expensive

tablet or iPad with this function in mind.

The advantage of having an iPad with the

Navionics app is that many people will have

an intuitive grasp of how this works, and the

pinch-to-zoom functions are quick and easy.

Building routes and checking tides are also

quite easy with Navionics, although we have

noticed the currents and tides are not always

perfectly correct. As will all electronics, take

these with a grain of salt.

The disadvantage is that you cannot toggle

the app between magnetic and true (as of this

writing in 2021) -more on that later. You

also cannot easily add radar overlay, or real

time data collection, although Raymarine has

an app that is coming up with Bluetooth iPad

data feeds.

Another very handy app that only works when

cellular data is available is a "ship finder" app

that allows users to click on ships on an inter-

active map to see the name, call sign and pic-

tures of the boats around them. This is very

handy for calling other vessels on the VHF in

order to make passing arrangements.

Marinetraffic.com is the website, and there

are a number of ship finder apps that are

available. As you might imagine, you "get

what you pay for". The free apps are not quite

as accurate as the paid apps. This uses the

"AIS" (Automated Identification System) func-

tions where commercial and larger vessels

transmit their information and location to

help with collision avoidance. AIS functions

are also enabled with the right equipment on

chart plotters as well.

Multi-function GPS Radar. So many

options.
Many GPS and radar units have integrated

functions that allow a radar screen to be over-

laid on the chart screen. This offers a fairly

intuitive and easy display, and is particularly

clear for newer boat captains to understand

the situation. Raymarine, Garmin, Northstar,

Lowrance, Simrad and Furuno are just some
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of the many reputable companies that offer

"Multi-function" displays which will show so-

nar, GPS chart plotter, radar, video camera

feed and even night vision (FLIR) functions on

a single screen.

Each company has strengths and weaknesses.

Boat owners and captains are encouraged to

try out several different brands to see what

your personal preference is. Touch screens

are also available on the market, but these

screens should be tried "in the field" with wet

fingers in rough conditions to make sure

they function to the best of their designed

abilities.

With all of the gadgets and sensors that can be

added to these displays, as you can imagine

the complexity and price will really start to

add up. Just because an electronics install can

cost upwards of $5000 CDN, doesn't neces-

sarily mean these electronics won't have any

"bugs" to work out, or any needed prepara-

tion or skill for the operator.

Additionally, there are sonar units. Depth

sounder and sonar will provide "fish finder"

capability which can help captains involved

with fishing operation search for their intend-

ed quarry. Again, many different users have

different capabilities and asking around on

the dock for a real-world field tested opinion,

and even seeing some fish finders in action

may help you with a better decision. FLIR

Forward looking infrared"night vision" has

been added to some multifunction display

units. Although the FLIR takes some getting

used to and requires some skill in operating, it

can help mariners see logs at night, or even

people or other objects in the dark water at

night.

All boats and boaters must have paper

charts aboard so they can navigate

home if the electronics fail.

Chart Plotters
As mentioned, some skills are necessary to

run a chart plotter successfully. With a solid

grounding in a few concepts, Small Vessel Op-

erators can avoid confusion and help

themselves by maximizing on powerful func-

tions that most chart plotters have.

Is this Raymarine chart plotter run-

ning in magnetic or true? Is this in

Head up or North up display mode? The

answers are revealed easily if you know

where to look.



117
marinetrainingbc.com - 1-855-655-2628

DatumMarine Services Ltd - SVOP

Magnetic versus True?

In the navigation component of SVOP class, we

discuss the differences between true north

and magnetic north. In the small commercial
boat-

ing world in western Canada, we find that

most vessel operators seem to prefer running

their chart plotters in magnetic. This is so that

the chart plotter will match up bearings and

course over ground (COG) predictions with

the boat's compass.

However, because thereis a large enough
exception

to this trend we argue that all competent cap-

tains must know how to toggle the function

on their chart plotter between "true" and

"magnetic" mode. We don't advocate that one
is

right and the other is wrong… it simply seems
to

be the trend on small vessels to match their
GPS

bearing to their magnetic compass bearings.

If someone communicates their position as

"180 degrees, 5 Miles south of the Sharp Point

Light" (see chart 3674) we know that the dif-

ference over 5 nautical miles (which is a mere

15 minutes of running at 20 knots) can be 1.85

miles… out of sight or over the horizon in

some cases. Are you running in magnetic or

true? Are you constantly about 20 degrees off

when communicating your vessel position?

What is everyone else you work with running

their chart plotters in?

Head up versus North up

Chart plotters will also have a function that

allows users to see the vessel always heading

to the top of the screen, as the underlying

chart slides past the boat, and tilts around as

the vessel changes course. This is often

known as a "head up" or "track up" display

mode. In this mode it appears to be more

intuitive and easier for operators in speed

boats to match up the rocks, islands and other

visual cues with the chart plotter display.

We recommend that boaters running a speed
boat

through tricky narrow areas, operate

their chart plotters in a "head up" mode. It is

not appropriate to try and learn this function

as you are entering a narrow pass at speed

with rocks and sand bars whizzing by. A good

captain will figure out these functions before

leaving the dock.

However, if you would like to build a route or

just really dislike having the screen jiggle

around, confusing the shapes of the island

and the text on the plotter, then "North up" is

the mode for you. "North up" always leaves

the screen with north at the top, and shows

the boat going up, down or across the screen

either way.

Either way you run, it's also important to ob-

serve how long a GPS can lag behind the boat.

If you're travelling at 30 knots, the GPS can be

5-10 seconds behind your actual position.
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This is dangerous for narrow, tricky passages,

especially when making turns. Always have an

eye on landmarks in the real world, because

your eyes tell you faster than the GPS when

you are on the right or wrong course.

Building a route

As we did on paper charts in class, we can

build routes on the chart plotter to help you

figure out where you're going, even when

you're zoomed way in to see the dangers close

by around you. On some chart plotters "fol-

low route" will be quite annoying as the plot-

ter sounds an alarm every time it arrives at the

end of another leg to the next way-point.

Routes can have 50 way-points in them on

some chart-plotters… that's a lot of annoying

alarms! In that sense, you may prefer to sim-

ply "show" a route on the screen instead of

"following" a route.

Either way, the route building function is very

Convenient. It’s easy to set up and can offer
the

confidence you really need in heavy weather

or fog or simply when you're new to an area.

Routes can easily be edited, and it is also very

easy to find out your estimated time of arrival

and whether or not you are on course.

Take the time to build and name a few key

routes that you run frequently. You will thank

yourself if you ever have to use this in chal-

lenging conditions.

Tides and Currents

Tides and currents are on chart plotter units

with the added benefit that if you are on the

right time, you don't need to make the tide

table correction for daylight savings. There is

a slight trick to reading the current guide on

this illustration of a Navionics current guide-

note that the slack current is the middle line

representing "0" current.

Radar
When in fog or during night time operations,

our eyes give us very little depth perception.

Obviously, this is disorienting and can make

for an anxious time running the boat. It can be

difficult to see that the faint light in your danger

"In practical training, I'm becoming more

and more convinced that captains on speed

boats should run in a "head up" style mode

when doing a planing cruising speed of 15

knots or more. I want people to use their

electronics to be intuitive and easy, other-

wise electronics can become more of a

distraction than an aid. Being able to quickly

glance at a chart plotter-then getting back

to keeping a good watch for logs, crab

traps, boats, and any other dangers is the

best way to properly use electronic naviga-

tion equipment."
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zone on a constant bearing is a big boat, far

away or a small boat, very close! Radar is an

important tool to help us gain that depth per-

ception back in those challenging conditions.

Radar start up takes a while. When firing up a

radar unit, be sure to allow yourself the time

for the radar to complete the self diagnostic

checks for a couple of minutes. With more

modern multi-function display units, you can

choose to have a split screen showing radar

and chart plotter screens, or you can simply

use a "radar overlay" which shows radar tar-

gets over the chart background, around the

boat.

Radar overlay is simple and intuitive, and typ-

ically works very well for new users. However,

more experienced "old school" captains may

prefer to have separate radar screens. Run-

ning with a multi-function display on radar

alone, or having a separate radar screen can

add a few tricks to the navigator's toolbox.

Variable Range Marker and Electronic Bear-

ing Line (VRM & EBL)

Variable Range Marker is a circle that expands

and contracts from the radar centre (your

boat) as the user toggles it to be larger or

smaller. The distance to other targets can be

precisely measured so we can see if that other

target on the constant bearing in our danger

zone is indeed a small boat, close by or just a

big boat, farther away. The VRM can also be

set up to make sure a captain doesn't stray too

close into land, if there are rocks offshore or if

the vessel needs to keep certain distances

away from the shore or other boats.

Electronic Bearing Line is a convenient way to

assess risk of collision.

As we know, a risk of collision exists if other

vessels are on a constant bearing. If there is

very little background (like in fog or at night)

or on heavy seas, sometimes it can be difficult

to identify a constant bearing. Setting up the

EBL on a target to watch this over a few min-

utes can help a captain assess the situation.

Keep in mind that in periods of restricted vis-

ibility, there isno "crossing situation" as these

rules only apply in Part BII of the Col Regs,

"rules that apply within sight". In fog, the tar-

get off the starboard bow in this diagram AND

the vessel in the centre of the diagram would

BOTH be give way vessels. However, in sight
of

one another the vessel on the starboard would
be

the stand on vessel as she is in our danger
zone.
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These days GPS and radar technology is considered a baseline for profes-

sional boat operations. The reliability of electronics has improved dramati-

cally, and these days a smart phone can accomplish so many more functions than a GPS

from even 10 years ago. Marine electronics instill some professional competence to answer

questions like "how do you build a route?" "how far away is that target?" "am I running in

magnetic or true?" or "should I run in north up or course up mode?"

Even with attractive, expensive and robust electronics onboard, professional captains must

always remember that it's their eyes that are reality. Watching someone running a boat with

their nose in the GPS screen can be scary. The electronics don't pick up the logs, smaller

boats, crab traps, sea conditions and even course changes as quickly as the human eye.

After becoming comfortable with your local area, try covering your chart plotter with the

sunscreen while you run, just for a minute. If you begin to feel uncomfortable, you may need

to practice developing your other navigation skills. You never know when the day comes

that you'll need to get home on your paper charts.
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Vessel Manoeuvring
Unfortunately, docking a boat does not come easily to

many people. It requires hours and hours of practice.

New boaters sometimes get so intimidated that

they may secretly dread coming up to the dock, espe-

cially with an audience nearby. In this case, recogniz-

ing your own emotions can be a good guide to your

level of competence. If you are nervous, scared, an-

noyed or just downright negative about docking your

boat, your emotions are telling you to practice more. If

you feel confident, unconcerned, and fine about dock-

ing, you probably have gained enough skill (or need to

develop a better sense of your weaknesses!).
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Introduction
The best way to practice manoeuvring is to find an isolated dock, somewhere quiet without much

current. Cover your boat with fenders and practice docking port side to the dock, 3 times. Then

practice docking starboard side to the dock, 3 times. Then practice a few "side to side" drills (this

is explained later).

When we instruct practical training, we don't practice docking for more than 30 minutes at a

time. If you're new and know you need to spend more time training, it's much better to practice

docking frequently in short, small sessions before you get too frustrated and can't think clearly.

Thinking clearly is really the key to manoeuvring your boat like a pro. If you watch experienced

captains, they pause to observe wind and current conditions before docking. Look for flags or

ripples in the water, to give you an indication of the wind direction. Watch current swirling

around pilings or other boats. Observation skills are a huge factor for successful docking. Docking

a boat into the current and wind will always be easier because these natural forces act as a brake

for the boat.

Manoeuvring a boat is so unlike a car because there are no brakes. You must understand your

Momentum. Even though a boat could be pointed one way, her momentum may still be carrying

her in the other direction. The steering mechanism (the outboard engine or stern drive or rudder)

is at the stern of the vessel (unlike the wheels of a

car which steer at the front) so this means that

boats usually pivot just forward of midships. The

boat will end up steering more like a forklift, (which

also steers from the rear wheels). Developing the

spatial awareness of your boat is another factor that

only comes through experience and practice.

A common mistake is to turn away from the dock

too soon, because an inexperienced captain may

overestimate vessel size. Yet the other common

mistake is to hit the dock, because the captain

turned too late. Good luck!

One of my personal
mentors told me a couple

of things about docking that still stick in
my mind:
"The measure of a good captain is how
little power they need to use, not how
much" which to me means that coming
to the dock quietly, without fuss and hard
impact shows a skill far better than really
aggressive work on the throttle.”

the other was

"Every one you can walk away from, is a
winner" which means that sometimes
things go wrong, but if you can just get to
the dock and tied up and no one is hurt,
it's enough for today. Live to do a better
job, tomorrow! “
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ManoeuvringTips
Visualizing the Wash and Putting Your Awareness in the Stern

An excellent way to get better at predicting how your boat will manoeuvre is to watch, and

think about how the water moves off the blades of the propeller (or jet) in forward and in reverse.

This is represented by the spiral in the diagrams.

Outboards, stern drives and jets, will angle the wash to port or starboard according to how you
steer.

If you practice docking somewhere calm and isolated, you can learn by noticing how the boat
reacts (always

at the stern first) as you steer. If you would like to steer in reverse, remind yourself: "Where you
point your

engine is the direction it'll pull you in reverse". Think of an engine in forward "pushing" the boat,
and an

engine in reverse as "pulling" the boat.

Prop wash (the spiral)
in forward
The "X" represents the
pivot point

Prop wash (the spiral)
in reverse

Turning the engine
to starboard. The
"X" represents the
pivot point

Prop wash in
reverse
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Turning radius, Momentum and Stern Scrapes

Unlike cars, boats have a turning radius that changes! This can be

due to engine speed, current and wind. Sometimes not using

enough throttle will increase your turning radius, so knowing when

you need to use more throttle is another skill to develop. However,

using more throttle will increase momentum and force you to use

more reverse to slow you down!

Turning a boat is like carrying a long object (like a long 2x4) on your

shoulder. When people pivot or turn, it's usually the back of the

object that hits obstructions. As captains try to turn away from the

dock in forward, they will commonly scrape the stern against the

dock or another boat that could be tied up ahead of them.

To help you prevent stern scrapes we suggest you practice a series

of "S" turns. Counter-intuitively, you may need to steer slightly into

the dock or obstruction you're trying to clear, to push your stern off

the dock, then quickly steer away again. Steering quickly is the key to this manoeuvre. If wind or

current is pushing you onto the dock, this can be very tricky. Experience will show you how much

throttle power you need. In this situation, you might need a bit more power. Another way to

approach this challenge is to use a spring line, which we will cover later.

Approaching the dock

- Shallow Angle Approach

The shallow angle docking approach is the best method to use. Captains may end up doing this
ma-

noeuvre a thousand times during a busy summer season. You may need to do this 100 times to

really start feeling confident. There is one way to get yourself confident to dock your boat:

Practice. We break this method down into three steps on the following page. This will work for

either port or starboard side docks.

Ouch! Weirdly, some�mes a
captain has to turn a boat
slightly into an obstruc�on,
then away in order to clear
the stern off a dock



125
marinetrainingbc.com - 1-855-655-2628

DatumMarine Services Ltd - SVOP

1) Approach the dock at a shallow angle. 30°-45° is best,

but this depends on wind, current and your speed. If a strong

wind or current is blowing you off the dock, you'll need to

use a steeper approach. If a strong wind or current is blowing

you on the dock, you'll find a shallow, slower approach to be

very effective. Setting up this approach carefully (from 100

feet out), and observing the environmental conditions will

help you be successful.

2) As you approach, turn away from the dock so your boat

turns parallel with the dock. This must happen at just the

right time. Prepare yourself mentally by anticipating which

way you'll steer. If you turn too soon, you won't get to the

dock. If you turn too late, you will crunch into the dock. You

will get better at this with experience as you develop muscle

memory and boat-eye co-ordination. To help the boat steer

you may need to use a quick burst of forward throttle.

3) Steer into the dock and reverse. As you gain more skill, you

will get the feel of how much you need to steer for step 3. You

must also use practice to get a feel for how quickly the boat

stops in reverse, and how much you need to pull the throttle

in order to get more response from the engine. The slower

you approach, the smaller the mistakes will be. However as

you gain experience, you will be more controlled and confi-

dent with a slight amount more throttle. Practice somewhere

quiet without an audience. Easy, right? Now try this one hun-

dred more times on a port side docking (as shown in the

diagram) and try this one hundred more times on the star-

board side docking. By then your nerves will feel calmer and

your confidence will be solid.
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The "forward third" approach can be a helpful visualiza-

tion. Line up a distinctive place (like a stanchion or cleat)

on your boat's forward third (abeam of the pivot point)

and steer it to a place on target on the dock. This will set the

boat up in the correct place to be docked.

Side - to -Sides

This is a drill that will remind a captain of the vessel's pivot point, reverse and forward steering,

throttle reaction, and turning radius.

Side to sides can be modified to challenge yourself. Try to do them within a certain allotted

docking space, or even between two other boats as your skills are advanced. Also try to set yourself

a distance limit between the bow of the boat and the dock. The intention is never to hit the dock.

These drills can also be done with stern drive vessels, and very successfully with twin outboards.
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Prop Walk

Understanding and using “Prop Walk” will help a captain turn and

dock their boat (don’t confuse this term with “prop wash”). Propellers

are designed to be very efficient in forward gear but are a less effi-

cient shape in reverse gear. When you shift to reverse, the stern of

the boat will “walk” over to starboard or port, depending on the

design of the propeller. The clockwise propeller (see diagram to the

right and the “propulsion” chapter in this book) runs clockwise

while in forward. Because of the spin, the prop will have a tendency to walk the entire engine over

to the starboard in forward, and the opposite—port—in reverse. This means that with normal

clockwise rotating outboards and stern drives, it’s easier to dock with your port side to the dock as

this is the direction the stern will want to pull as you shift to reverse. For this reason, many
captains

will only dock on one side of their boat and so leave their dock lines and fenders on the preferred

side of their boat.

Using Dock Lines for Manoeuvring

Lines on a boat can play a wonderful role in getting the boat to do just what you want her to do.

There are two main types of dock lines; breast and spring lines. Breast lines simply hold the
boat

closer to the dock, while spring lines are set up to prevent a boat moving forward or aft in relation

to the dock.

Prop walk for a clockwise
turning engine.

Stern swings to port
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If conditions are difficult (strong wind or current) - if you can get a spring line on the dock, you will

be able dockyour boat. Sometimes in very rough conditions, a captain’s only option is to carefully

land a crew on the dock, then toss a spring line, or if a helpful passerby happens to be around—

then toss a spring line to that person, then cleat or make the line fast (with at least two turns)

around a bull-rail.

Springing off

Leaving the dock can offer a possibility of springing ahead or aft, and forcing either the bow or

stern into clear deep water. Run a bowline aft to the dock and back onto the boat (so it can be

released easily from the boat), steer into the dock and use a forward shift to push the stern away.

When the stern moves out into the right direction, then simply steer so the engine is pointing

toward the desired direction, and reverse

Twin Engine Manoeuvring
Once you get the trick, manoeuvring a twin engine is even easier than manoeuvring a single

engine boat. The best way to learn how to manoeuvre is to imagine the boat is operating with a

"skid steer" principle, like a bobcat in a construction yard.

Rig a spring line from the bow
to the dock back to the bow
so the crew can let go easily

Steer into the dock slightly
and shi� the engine into for-
ward, then point your engine
out towards clear water and
reverse
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Bobcats don't have steering wheels, they rely on joysticks to push either the right or left side of the

vehicle further along to initiate a turn. Try squaring your steering straight on a twin engine boat,

then use the throttles as though they are skid steers. It works surprisingly well. As you get more

advanced, you can even do side-to-side drills and slowly introduce steering..

Skid Steering with Twin Outboards

Port Forward, Stbd Reverse initiates a port turn

which will eventually allow a vessel to turn in

her own boat length.

And of course, the opposite… Stbd forward

and port reverse will kick the boat into a port

spin…

Caution: NEVER use too much rpm while doing

this. The strength of the engines can shear the

outboard mount bolts, fatigue the engine pod

materials and eventually tear the stern apart.

Only use up to a 1/3 of the available throttle.

Skid steer relies on joys�cks to push
the desired side of the vehicle faster
to ini�ate a turn. These machines
can be turned "on a dime"
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Anchoring
Anchoring is a regular activity for mariners who stay out on boats overnight. For those of us who

tie up at the dock when we're not underway, we may not be very familiar with setting and

weighing an anchor. Anchors are considered mandatory safety equipment on vessels over 9

metres. If you are one of those mariners that does not anchor very often, consider the one time

you might need to anchor… if your engine breaks down and strong winds and surf are about to

throw you onto a shore! This is not the most ideal time to learn anchoring, or to find out if your

equipment is adequate and prepared with the rode coiled down so it won't tangle.

Anchors have two main functions:

1. The obvious first is to hold a boat steady in one spot, attached to the bottom.

2. Yet the second function is to break free and let go when it's time to get underway again.

This is what separates an anchor from a mooring (which is permanent). Due to the second,

equally important function of an anchor, a captain must realize that the angle of the anchor

dragging along the bottom is what holds a boat fast, or what can jerk the anchor out of the bottom.

On the right is an illustration of some anchor designs that are com-

mon. There are a few more common designs including the Rocna, the

fisherman and river anchors.

Different anchors will be stronger with different bottoms… the Bruce

is designed for rocks, mud, sand-an "all round" anchor, the plow

excels in rocks and mud, and the Danforth has good holding power in

sand. All of these shapes are designed to dig into the ocean bottom

when pulled parallel to the bottom, as horizontal as possible. This is

the reason why a captain must let out much more anchor line than the

direct depth under the boat. The ratio of depth to amount of line to let

out is called "scope". As a rule of thumb when using a rope anchor

rode, the depth plus the height of the boat are calculated together, and

captains should let out a ratio of 5:1 to 7:1 or more as the wind increas-

es. As the anchor line sags down under water, the pull on the anchor

will be more horizontal.
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Adding weight along the anchor rode can help to emphasize this horizontal pull. This is why many

vessels have chain on for the first length attached to the anchor (the chain will also help the

protect the rode from sharp rocks and chafing). As a rule of thumb, there should be at least the

length of the boat in chain attached to the anchor, on an anchor rode. It may seem counter-

intuitive, but that's why letting out more anchor rode will help an anchor hold better in heavier

conditions.

Setting an Anchor

To set an anchor, drift over your anchorage, and make sure there's enough room to swing-so you

won't hit the shore, other boats or any shallow spots. Lower down the anchor until it rests in the

patch you want to place it, and continue paying out the rode as the vessel is slowly and carefully

reversed, oriented to the anticipated conditions. Let out the amount of rode you have calculated

and reverse gently on the anchor while it digs in and until the boat is no longer making stern-way.
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A captain may watch two objects of different relative distances apart (a tree top close by and an

island or mountain farther away works well) on the beam. If those two objects stop moving in

relation to one another (in other words, they're on a constant bearing), the vessel is no longer

making stern-way, and the anchor is set. If this does not happen, you may have to let out more
rode,

or try again and re-set the anchor until you are satisfied.

It is good sense and professional practice to always an-

chor over the bow in heavy or offshore conditions.

In rough waters, never present your stern to the wind and

Waves. If water boards over your boat (especially as there

is less freeboard on your stern, or your cabin

may be open from the stern) and into your bilge, you

could downflood and sink. For more information, see the

"Stability" chapter of this textbook.

When anchoring overnight, the best place to anchor is in

a bay that will be calm and afford shelter. Anchoring

overnight in coastal salt water means that you will have to

give the boat enough room to swing for tide and current

changes. Furthermore, (especially in BC's north coast

with 20 feet or more of tide height difference) account for

rocks and shallow spots that may become a problem if the

tide goes out, or let out extra anchor rode for the increas-

ing height of the tide. Remember that not all vessels swing

at the same rate.

Some sport fisherman I know will

anchor out offshore in 6 foot

ocean swell and 200 feet of water

over the stern so they sit on a

halibut spot consistently to fish. I

have no problem with anchoring

out in heavy seas over a hot spot,

but your bow should be facing

into the weather, not your stern. I

realize it's easier to play a fish on

the bow or use a scotchman buoy

on a ring to come ahead and pull

the anchor up, but sometimes

safety is slightly inconvenient. You

may have been doing this practice

for years and years… That's a long

time to be lucky. Ensure the bow

rides into the sea, like the boat is

designed to do.
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Weighing Anchor

Getting underway again, the anchor is designed to pop out of the bottom and let go at a diagonal

level. Slowly come ahead and take up the slack to a diagonal or vertical angle from the bottom. If

needed, the crew can snub the rode on the bow cleat and gently come ahead on the anchor to tug

it more aggressively from the bottom.

Sometimes anchors can get fouled on chain, cable or other obstructions on the bottom, especially

beside industrial shore side operations. If an anchor is badly fouled NEVER attach it to the the

stern and come ahead to try to jerk it free over the stern. Boats have sunk because the fouled

anchor wouldn't let go and the strength of the engines in forward pushed the stern below the

water-and the vessel down flooded.

A fouled anchor is not worth sinking your boat over. If this happens, buoy the anchor, leave the

rode with it and come back later with a diver.

As the anchor comes up the best practice is to rinse, then carefully coil the rode-especially if the

anchor doesn't get used very often. A tangled anchor rode can present an avoidable delay if a

captain ever needed to set the anchor in an emergency. One way to overcome this is to coil a rode

into a plastic milk crate or plastic tote. Tie off the coiled rode with many weak wool yarns so

the rode will remain untangled as the boat bounces over the waves for weeks and months.

Big Wave Manoeuvring
Big wave manoeuvring will be covered

more in the "Emergency Situations"

chapter and in class, but there are some

tricks to running small vessels over big

seas. For many operations this is not

emergency, but routine. After hours and

hours of pounding on a heavy sea, a cap-

tain will naturally develop the best way to

steer around the seas and land in the

troughs because this can become so ex-

hausting after a long day of boat opera-

tion.
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Ocean swells in exposed coastal locations will arrive in sets, and different sets will arrive from

slightly different directions. As these sets coincide, they will stack up and form a "rogue wave",

which is a doubled wave. Yet given tide and several different swell directions this can get much

larger, much steeper and very choppy and confusing, especially for captains new to the
environment.

It's best to steer around the bigger, sharper waves to avoid exhaustion after hours and hours of

pounding. In the heaviest seas, these are also the dangers of becoming capsized. This is covered

more extensively in video and lecture during "Emergency Situations".

With some practice, the fine skill of manoeuvring

can be developed. New captains naturally will feel

overwhelmed as each of these activities comes with multiple factors to

consider, steps to do in precisely timed sequence, and tricks to

remember.

But with enough practice, all these skills will develop into muscle

memory. Muscle memory is learned through repetition. Go slow and

observe the conditions. Make time to practice in low stress situations

with less distractions, and forgive yourself when you make mistakes.

Every single mariner out there has made mistakes, and it's important

to take a lighter view, to stay calm in the face of pressure, and use

the full extent of your mental capacities. And remember; "Any one you

can walk away from, is a winner!"…

Good luck out there!
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SafeWorking Practices
& Safety Culture

Captains are reminded that safe working practice not

only involves performing your duties as a captain, in

a safemanner, but also recording your activities in the

vessel log book and on vessel checklists. If you ever

have the misfortune of getting in a serious accident,

your insurance, Transport Canada, the police and

other interested partieswill want to see you prove that

you are running a professional vessel. Showing your

dedication to safety doesn't have to cost you a lot of

time or money. An excellent way to start doing this is to

maintain safety and other important equipment, do

regular drills and to record all these activities in your

log book and on your vessel checklists.



136

DatumMarine Services Ltd - SVOP

marinetrainingbc.com - 1-855-655-2628

Introduction
As mariners, we should conduct fire, POB and abandon ship drills monthly and when you have

new crew. None of these drills have to take more than 10 minutes, but the repetition helps you

train yourself and remain calm if one of these emergencies were ever to occur.

Fires can occur in wiring, at fuel filters and beside batteries. Not only are you fighting a fire then,

but you are taking apart the boat to access the fire, and shutting down electrical circuits to stop

the fire. Fires can occur in many places.

POBs can and do happen and involve two main challenges; Firstly, finding the person in the

water (especially difficult if there are waves or if they get caught in the wake of the boat) and

secondly getting them back on board. Have you thought about how difficult it could be to pull a

200lb soaking wet person back over the sides of your boat?

Abandon Ship on small vessels is a bit like trying to escape a seaplane or helicopter wreck. Some

of us are travelling at 20 knots or more, and if we hit a log or a boat, or even the wrong wave, we

could find ourselves upside down, under water, in the dark, fighting to get out of a boat. An
abandon

ship drill might involve closing your eyes, spinning around three times, grabbing a piece of safe-

ty equipment and seeing if you could hold your breath while you exit the boat.

And then of course safe working practices involve recognizing when risky situations arise, mini-

mizing this risk and then recording your actions in your vessel log book:.

"0800 fog-reduced visibility, slowed down to a safe speed" or

"0915 took three kayaks on board, unloaded all the equipment, and secured to the roof and

made sure no water could get into them" or

"1015 had 12 passengers on board, full capacity, gave a safety briefing"

When sitting for a captain's exam in Transport Canada, a safety
examiner once told me something I never forgot.
He said "We know accidents can happen out

there--it's a wild ocean and things can go wrong. But if
there's an accident and we need to do an investigation,
we're looking to see if you as a captain are negligent and
therefore liable, or if you did as much as you could--and
this was just an unfortunate accident."
He told me that there's a pretty easy, common sense
way to approach safe working practices:



137

DatumMarine Services Ltd - SVOP

marinetrainingbc.com - 1-855-655-2628

House-keeping
A safe vessel is one that is well maintained, clean and tidy. Maintenance should

include performing regular checks, following manufacturer's recommendations for

maintenance of equipment and fixing any problems found accordingly. It’s important

that you write down when you perform checks, maintenance and drills.

● An untidy deck can cause accidents. Decks should be kept clear, ropes should

be coiled and stowed. Deck gear should be tied down so it will not come loose

● Proper safeguards should be used in the galley; utensils should be kept secure in

racks or drawers and a guard rail should be used on the stove. A hot stove should

not be left unattended

● Because of self-ignition, flammable materials and flammable waste should be

stored in a proper container

● Cabins should be well ventilated since exhaust gases from engines can be deadly

if allowed to build up

● Garbage should not be allowed to accumulate

● Hatches and scuppers should be properly covered when not in use

● Ladders should be well maintained and secured

● Mariners should never stand in the bight of a rope or wire

Planned Maintenance
● Servicing your vessel according to a schedule will keep your vessel at peak performance,

economy, and safety. It will also safeguard the environment, extend the life of your vessel

and increase its resale value.

● A routine maintenance schedule and frequent checks of fluid levels, high-wear items, the

engine, hull, electrical system and accessories will help your vessel function at top level.

Emergency repairs may still be required, but not as often.

● Check that your navigation lights are working and meet collision regulation requirements

(see the Collision Regulation chapter). The navigation lights you show are intended to help

other boaters understand which direction you are travelling in and what type of vessel you
are.

If you find other vessels are coming too close at night, you need to install better, brighter

navigation lights.
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● Take care of faulty gear or equipment right away: repair it, replace it or take it out of service.

Quick action can save the cost of a large repair later and it will help keep your vessel safe for

passengers and crew.

● It is a good idea to keep a log of repairs and parts replacements. Include the part numbers for

filters, belts and other frequently replaced items. This will help you keep track of equipment

that needs regular servicing and parts that must be replaced often. For example, by noting

the time between zinc anode replacements, you will get an idea of how quickly they are used

(which is mostly related to time and not engine hours) so you can schedule future replace-

ments.

● Maintenance intervals should be set by the number of hours of service or number of months,

whichever comes first. Follow the manufacturer's recommended maintenance schedule. All

engines require service and inspection at specified intervals.

● Take time to read your engine maintenance manuals and prepare your own maintenance

plan

Fire Prevention
Fires on board vessels can be much more serious than those on land since vessels at sea are a long

way from the firefighting authorities. Most fires can be prevented by avoiding the common causes

of fire on vessels such as:

● exposed light bulbs

● faulty electrical wiring and fuses

● ruptured fuel lines

● overloaded electrical outlets

● smoking

● improperly stored flammable materials (fuel, paint, solvents, oily rags)

Regular maintenance is required to ensure the proper functioning of fire detection and
extinguish-

ing equipment:

● All extinguishers should be visually inspected each month, and serviced once a year.

● All carbon dioxide extinguishers should be weighed annually.

● Dry chemical extinguishers should occasionally be turned upside down and shaken.
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● A hydrostatic test should be performed:

�every 12 years for pressure type extinguishers 5 years for carbon dioxide and water
extinguishers

�after discharge for any extinguisher 5 years old or older

● Fire detection equipment should be tested regularly and the batteries changed as necessary.

● Propane sniffers should be fitted as low as practicable if propane is used on the vessel.

Working aloft
To prevent accidents when working aloft, a boson's chair and a safety line should

be used and all tools and parts should be tied so they will not drop and injure

those below. To prevent the ill-effects of radiation, Radars should be turned off

and a sign placed on the radar to prevent it being turned on again

Confined spaces
All confined spaces must be identified as such with a sign. No one should enter a confined space

unless they have received approved training. Refer to local workers safety regulator (e.g. Work Safe

BC) for regulations concerning confined spaces. Examples of confined spaces in the marine

environment are inside barges, fuel or other storage tanks and some compartments on larger
vessels.

One of the major hazards of confined spaces is the lack of oxygen caused by oxidation (rust).

A confined space means an enclosed or partially enclosed space that:

1. Is not designed or intended for human occupancy except for the purpose of performing work

2. Has restricted means of access and egress

3. May become hazardous to any person entering it owing to:

• its design, construction, location or atmosphere (no ventilation)

• the materials or substances in it

• any other conditions relating to it

Definition of confined space from Canada Occupational Health and Safety Regulations (SOR/
86-304) - http://laws-lois.justice.gc.ca/eng/regulations/SOR-86-304/page-28.html#h-147
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A 342-foot barge was undergoing maintenance in New Westminster. Workers were carrying out a variety

of repairs on the barge, including repairs to manhole covers that access void compartments in the hull.

The compartments are considered "confined spaces." A supervisor went missing and another worker lo-

cated him in the bo�om of a compartment within the hull. Three other workers, one by one, entered the

compartment to rescue their colleagues and lost consciousness. Ul�mately four workers died from oxy-

gen depriva�on and one suffered injuries. A firefighter was also injured in a rescue a�empt.

A marine service worker entered a confined space in the hull of a barge. Other workers entered in a res-

cue a�empt. Four workers died of oxygen-deficiency, and another worker and a firefighter were injured.

● Westminster Marine Services did not have a confined space program. Workers entered a confined

space without pre-entry air tes�ng being conducted, without mechanical ven�la�on of the void

space, without a standby person being designated, and without a rescue plan in place. When the

manhole covers were removed, access to the barge compartments was not restricted or controlled.

● There was no wri�en procedure for checking the well-being of workers working alone or in isola�on.

● The occupa�onal health and safety program did not contain specific procedures for workers to follow

in situa�ons likely to be encountered, including confined spaces.

● During a rescue a�empt, the marine service workers and the first firefighter entered the confined

space before a hazard assessment or air tes�ng could be conducted and before back-up and rescue

were in place.
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Winch and crane operations
Cranes and winches must only be operated by qualified and trained professionals. Refer to local

workers safety regulator (Work Safe BC) for regulations regarding winch and crane operations. All

winch or crane operators must use standard hand signals as laid down by local workers safety

regulator. Do not stand under a load or in areas where overhead equipment may swing and cause

serious injury

Distress assistance
On occasion your vessel may be required to tow a distressed vessel or may be towed itself.

If a vessel is towed at speeds greater than its hull speed, the towline must be attached to a strong

towing bridle. The towline should be attached as low as possible to the vessel being towed and on

the towing vessel. The towline should not be taken across the vessel beam (to avoid girding)

Occupational Health and Safety
Every vessel owner and operator must provide all information, instruction, training, and supervi-

sion needed to protect the health and safety of crew members. This includes training related to

the vessel's safety policy and procedures. Employees must be made aware of foreseeable hazards

and the steps they should take to avoid accidents and injury.
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The Safe Working Practices Regulations set out common sense requirements for preventing

injuries and illness that apply to all small commercial vessels. These include making sure crew

members:

● receive proper training in the dangers of their job

● are aware of common hazards as well as ways to avoid accidents and injury

● wear protective clothing and use equipment where there is a risk of injury

● have competent supervision

● are not allowed to work if they are not in a fit state

● use tools and other items only for their intended purpose

● follow established procedures for potentially hazardous activities, such as refuelling (see

next page)

Vessel owners must also make sure that:

● only competent and qualified people carry out installation and repairs

● equipment and machinery is safe to operate

● guards are placed on moving parts and protection is in place on hot objects where people

could come into contact with them

● any unsafe conditions are made safe once again

Provincial and territorial workplace safety legislation may also apply to your operation (Work Safe

BC).

Here's a link to Occupational Health and Safety and Workers Compensation Act Guidelines:

http://www2.worksafebc.com/Publications/OHSRegulation/Guidelines.asp

Many of these Guidelines will be applicable to marine operations including:

Part 7 - Noise, vibration, radiation and temperature

Part 8 - Personal protective clothing and equipment

Part 9 - Confined spaces

Part 11 - Fall protection

Part 12 - Tools, machinery and equipment

Part 13 - Ladders, scaffolds and temporary work platforms

Part 14 - Cranes and hoists

Part 19 - Electrical safety

Part 24 - Diving, fishing and other marine operations
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1. The vessel must be moored securely
2. Engines must be shut down
3. Guests should be sent ashore
4. Any open flames and pilot lights must be extinguished
5. There should be no smoking during fuelling
6. Electrical switches and power supplies should be turned off and the use of electrical

devices such as portable radios should be avoided.
7. Windows, portholes, hatches and cabin doors should be closed.
8. Portable tanks should be removed from the vessel before refuelling.
9. The fuel nozzle should be grounded against the filler pipe.
10. Know the capacity of the fuel tank and do not overfill it — a mariner is responsible

for preventing leakage or spillage of fuel into the hull or water.
11. Any spills should be cleaned up and the cloth/towel used should be properly disposed

of.
12. On gasoline engines, the engine compartment blower should be run for at least four

minutes immediately before starting the engine.
13. The engine compartment should be checked for vapours before starting up the engine

Safe refuelling
The following are industry standard procedures for refuelling which ensure the safety of crew and

passengers and avoids pollution whilst refuelling:
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Stability
Stability is quite straightforward on small boats, since

changes in vessel stability are often immediately

noticeable such as when passengers move to one side of

the boat. Yet for somemarine activities (like towing,

loading and fishing) the danger signs can be subtle and

harder to notice, especiallywhen there areother

distractions. Although youmay

not work on a tug boat, the concepts for towing are the

same if you want to salvage a log or take another dis-

abled boat under tow, or get rescued yourself. As a

small vessel captain you must have a basic under-

standing of vessel stability and the factors affecting it.

Factors affecting stability can be internal (such as boat

design, passenger movement, cargo load) or external

factors (such aswind,waves orwash) fromother vessels.
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Displacement
Boats can be built from many different materials. Boats can be made of wood, inflatable tubes,

steel, plastic, aluminium, fibreglass and even concrete! Yet the reality that works to keep all these

vessels afloat is displacement. Boats will float as long as they can displace more water than their

equivalent weight. In other words… a boat will float as long as she can protect and enclose a

precious pocket of air and push aside more water than she weighs.

You can think about displacement if you imagine a large bucket filled to the brim with water, and

what would happen to some of the water if you gently slipped in a large stone. Some of the water

would spill over. The stone would displace some of the water in the bucket.

A boat will obviously experience major problems if the windows or doors are left open in a cabin

and a wave washes in. A boat will have problems floating if the precious air pocket that creates

floatation is compromised in any way. This is why bilge pumps play such an important role in

safety… if water somehow gets in, a pump must remove that water as soon as possible so a boat

can continue to displace and float.

Buoyancy and righting moment - forces that keep a boat above water
In this stability chapter, we will be mostly discussing

the basic hull shape for power vessels… Essentially a

rectangle with a triangle stuck on the bow. We will

ignore sailboats with weighted keels and multi-hulls

for the time being.

Mono-hull power vessels must have enough width to

create a buoyancy that forces the boat back to a nor-

mal upright position. This is known as "positive stability", and must exist for a boat to function.

The buoyancy of the hull forces the boatback upright if she leans over to port or starboard, or even

if she dips her bow into a big wave.
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Freeboard
The more freeboard a vessel has, the more likely she is to

protect that precious air pocket of floatation from rough seas

and spray. Boats generally have pointy, flared bows so that as

a boat heads into a rough sea, she will dip her bow but the

increased freeboard, and buoyancy forces on the

bow act more strongly to force that boat back upright and

over the wave. She should be able to part the waves, then ride over the dangerous ones.

Freeboard on the boat sides will act as a wall to keep water out, but if water does get in, it must be

able to escape quickly so it doesn't slosh around in a "free surface effect" that compromises

stability.

Tugboats generally have very low freeboard over the stern.

This is for another safety reason to do with towing stability

which will be covered later in this chapter. "Sidewinders" and

"Dozer" tugs that put together log booms generally have

relatively deep hulls but very little freeboard so they rely on

operating in sheltered waters as they need stability for towing

and pushing around logs.

Anchoring
Anchoring is covered in greater detail in the "Manoeuvring" chapter of this textbook. Because

boats generally have higher freeboard and are designed to cut through and ride over waves from

the bow, we know that anchoring over the bow is safer, especially in heavy seas. It is dangerous

and unprofessional to ever allow a boarding wave to sweep over your stern, especially if your

doors and hatches are open.

Freeing a fouled anchor or crab trap from the stern or over the side can be just as dangerous.

Sometimes mariners can experience "tunnel vision" when trying to overcome a challenge and

they may not realize that gunning an engine ahead on a fouled anchor over the stern to try to

break it free could easily result in down flooding and sinking.
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List versus Heel versus Loll
Boats lean over to one side or the other for different reasons, and all boats must be able to recover

from this. The reasons for leaning over are list, heel and loll.

List:

Boat list happens asa boat is unequally loaded so she leans over to port or starboard (a "transverse

list") because she has too much weight on one side. The dangerous thing about list is that a boat

cannot self-correct against list, and when external forces heel a boat over this will be additional

(or compounding) on the list.

A boat will remain listing over until her weight imbalance is corrected.

Heel:

Heeling happens because of external forces such as wind, wave or

even a sharp turn is applied to a boat. With positive stability she

will right herself up.

Loll:

A term especially applicable to cargo ships but this is

an extremely dangerous state for small vessels as

well… where far too much weight has been added to

raise a vessel's centre of gravity. The slightest puff of

wind or wave could heel the boat over. This would

very dangerously create momentum which

could capsize the vessel.

Trim
Trim is a term to describe if a vessel is sitting down farther at the bow, or lower at the stern, or in

a neutral state. Trim will greatly affect vessel speed and performance… from a speed boat to a slow

moving barge. Speed boats normally have "trim" switches located on their throttles which have a

huge impact on how they ride the seas and their speed. When riding over sharp choppy waves, a

speedboat should be trimmed "down" so the bow stays down and doesn't lift off the waves and

pound. When a speedboat runs over smooth water, trim up until the propeller almost cavitates for

best speed. Some boat owners go as far as to move trim ballast forward or aft to get the desired

performance.
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Centre of Gravity, Roll Period and Loading
Vessels have a Centre of Gravity and Centre of Buoy-

ancy that change as the boat rides over the waters.

Centre of Gravity will change as a captain adds more

or less weight to their boat with equipment, people

(passengers are a very dense, moveable, changeable

cargo) and weights.

A boat with a lower centre of gravity (depending on

the her beam) will roll in a more quick, snappy,

springy motion. This is because the lower centre of

gravity force will snap the boat up to recover more

quickly… roll period is affected more by how a boat

recovers and less by how a boat first heels over. This

is called a "stiff roll" and can be more uncomfortable

for crew and passengers… People generally get more

seasick with a lively stiff roll although the boat is in a safer state of stability.

A higher centre of gravity can generally create a more tender roll, where the boat may heel over

and then take a few seconds longer to roll back up to normal. Although people onboard may feel

comfortable, this may mean the vessel is having stability problems.

Experienced captains who know their boats and boat motion may feel a change in roll period, but

it can take months and different conditions to get a feel for it. A change in the centre of gravity

may mean that water is sloshing around in a compartment that can be overlooked (such as the

lazarette).

Loading a vessel can have important stability implications from water taxis loading kayaks on the

roof (this can still be safe when designed properly) to crab boats taking extra traps on deck, to how

barges and landing craft are loaded, to boats with too many

passengers on the upper deck. The stability must not be al-

lowed to change-for example: kayaks on the roof of a crew boat

must not be loaded down heavily, and must not be allowed to

accumulate water through spray and rain over the course of a

voyage.

A change in roll period can sometimes
just result in a "bad feeling" in the mind
of the captain. Have you ever thought to
yourself: "Hmm I'm not sure what's
wrong, but I have a bad feeling".
This can be an emotional trigger where
your subconscious is noticing some-
thing wrong, but the trouble with those
feelings is that they are rarely specific
about the nature of the problem.
It's for reasons like this that we have
thorough pre-departure checklists that
assist us to check things that can be
overlooked.
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When vessels have a crane on board, they must recognize subtle

stability dangers. The concentration of force (moment) that

changes the centre of gravity of a boat or barge is the weight being

lifted, multiplied by the distance away from the vessel's CG. That

can be within an acceptable range of stability when the weight is

lifted along the centreline of this vessel. But as a weight is swung

outboard and away from the centreline, this can have a multiply-

ing effect until a barge or cargo vessel may capsize very suddenly and unpredictably.

Icing
Icing is extremely hazardous and icing warnings are in Environment Canada Marine Weather

forecasts. As ice accumulates slowly on the top of a boat cabin from rain, snow or spray, imagine

how the roll period would slowly begin to get longer. This is dangerous because the boat can

get into a state of loll with too much weight up high, raising the centre of gravity. As a captain

changes course, if a boat is in a state of loll, the added effects of heeling over could capsize the

vessel into the cold waters. We experience icing at the heads of our inlets on the Pacific Coast, and

occasionally in the cold front stages after heavy winter rains (rainwater will float on top of salt

water).

Differences of Buoyancy in Salt and Fresh Water
Boats will float slightly differently in either salt or fresh water. Freeboard on small vessels will be

greater in salt water as a vessel floats slightly higher over the denser liquid. This can
degrade

stability enough to experience difficulty as cargo or fishing vessels enter river mouths and they are

fully loaded and an afternoon wind comes up. The Fraser River is a prime example of this.

Towing
Mariners on professional towboats have to deal with lines coming onto extreme strains regularly,

which poses a safety threat to deckhands, especially in regards to crushing injuries. This is

discussed in the "Ropework" and "Safe Working Practices" sections of the the textbook.

As a small vessel captain you must understand the basics of towing even if you are not operating

on a tow boat. As a mariner you may be required to tow another vessel or be towed by another
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vessel. Towing can be very dangerous if not done correctly but the danger signs can be very

difficult to spot.

If you find yourself needing to tow another vessel and haven't had much experience with this, BE

CAREFUL. There are subtle dangers associated with towing that are not always obvious.

Follow these towing guidelines:

1) Set up a bridle at the stern of the towboat… this will help keep the load from the towline

aligned with the vessel's centre of gravity.

2) Keep the towline as low as possible and aft on the stern of the towboat. Set up a towing bridle

for better stability to align the towline with the tugboat's centre of gravity.

3) The vessel being towed must be trimmed by the stern and have her bow able to rise. This

means that she will drag and tow in a more controlled way behind the towboat. If the towed vessel
buries her

bow (especially if she is half full of water) she will veer off uncontrollably and can easily endanger

the towboat by girding her. Set up a towline in the secure stem eye (the part you would attach a

trailering hook to), this is preferable to a less secure (and higher) bow cleat on the deck of a boat.

4) When turning at fast speeds, use EXTREME CAUTION. If you turn too sharply you can flip the

towboat over if the boat being towed hits an obstruction, wave or anything else causes the towed
vessel

to behave uncontrollably.

5) When bringing a towed vessel to the dock you must shorten the towline for more control. For

best control of all, stop and bring the towboat alongside the towed vessel and secure the boats
along-

side each other with breast and spring lines. This allows the captain on the towboat to use
reverse

when docking.

towline is hooked up to the stem fit-
�ng low on the bow of the boat being
towed (not the bow cleat)

towline is secured back a� and as
low as possible on the towboat
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Free Surface Effect
Water, fish or other flexible cargo (sometimes

even passengers!) can slosh around in heavy

weather or even quick turns as a vessel heels.

If water has been trapped on deck or even

sloshed down into that precious pocket of air

that gives the boat floatation, it will quickly

run to the low side of the boat. This will in-

crease the list and heeling effects and de-

crease the stability of the boat further.

Water must be allowed to egress (escape) the

deck of the boat through freeing ports or

scuppers. Some passenger or fish boat crews

will block the scuppers because when they

are fishing or drifting on a larger sea, water

will slosh back and forth along the deck.

When water accumulates, these scuppers

must be cleared so the boat has the greatest

possible chance to right herself.

Free surface effect can happen with fish se-

cured improperly. Slippery tuna, halibut,

salmon… all kinds of slippery fish can slosh

around and settle in the lowest part of the

deck, creating a moment that disrupts vessel

stability. On commercial fishing vessels, fish

is compartmentalized and secured with

wooden or Styrofoam "pen" boards, however

both commercial and sport fishing vessels

have capsized and fatalities have occurred

due to overloading fish.

As waters offshore from Vancouver Is-

land and the Haida Gwaii are beginning

to warm up to 59-61°, sports fisherman

are starting to go out 25-40 miles on

day trips offshore for tuna. Some of

these captains are running on SVOP cap-

tains licenses (which are only valid for

boats 25 Miles from shore) and don't

carry life rafts or EPIRBS on their small

sport fishing passenger vessels. The limit

for tuna is currently 20 fish per recre-

ational license holder-and each fish can

weigh 15-20 lbs). On good days, up-

wards of 40 to 50 and even more fish

have been caught.

Fighting tuna is exhilarating and exciting,

and a wild experience not to be

missed. However, these captains are

exposing themselves to extremely fool-

ish risks if they have 600 pounds of fish

loose on their deck, slippery tuna blood

everywhere, and are operating far, far

beyond the limitations of their captain's

license, communication equipment and

gear. Beware of these risks! WCPGW…

What could possibly go wrong?
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Free surface effect is not just felt with fish and water, but other improperly secured cargo can

bounce around and settle on one side of a boat, creating a vessel list. On a particularly violent roll,

even passengers can get thrown onto one side of the boat, and the accumulated weight of
12

passengers plus a captain can be over a tonne.

Fuel tanks and bilges below the deck can add to free surface degradation of stability. When a tank

or other space designed to hold a fluid is only half full, the liquid inside will slosh around and

affect the roll period of the boat. As this slosh happens from side to side (athwartships) the free

surface force degrades vessel stability and is increased exponentially.

Dealing with free surface effect should be considered in vessel design. If a captain or boat owner

ever adds fuel or water tanks to their boat, these tanks must have baffles to break the waves inside

a tank sloshing around, especially from side to side.

Either filling or draining a tank completely can eliminate this free surface effect (on many boats,

captains will choose which tanks to draw fuel from before heavy weather). Baffles running fore

and aft will also significantly reduce the free surface sloshing.

Watertight Integrity
Attending to Watertight integrity is attending to a series of interlocking concepts that try to

preserve the precious, life preserving space inside the hull of your boat. That keeps you and your

crew above the waves.

Doors, Windows and Hatches

Cabin doors must sometimes be left open when running at planing or cruising speed to increase

cabin ventilation and cross breeze. Sometimes crew and passengers need to pass between the

cabin and the outside deck.

half full - worst free surface
effect

full tank-sloshing is elimi-
nated

adding baffles to break up
the free surface



154
marinetrainingbc.com - 1-855-655-2628

DatumMarine Services Ltd - SVOP

But if a door is left open and a green wave comes over the side of the boat in rough conditions,

water sloshing into the cabin and thus down into the bilge is unsafe. If captains are expected to

drift (sometimes broadside to the waves) or tow slowly, troll, watch wildlife, or generally run in an

angle to the seas that would allow boarding waves to enter the cabin, they must keep their doors

and windows closed. They must protect this precious pocket of enclosed air that keeps the boat

floating.

Likewise, windows that have long cracks through them are another liability. If there's ever a time

when that spider-web cracked window is likely to get blown out… it's the time when you are likely

to need it the most-in heavy weather! If the windshield of a car gets blown out, this is a problem,

but it will not ultimately destroy the car. If the windshield of a boat gets blown out, she can sink.

A boat might have a cracked window for a year and never have a problem, but it's those pounding

waves and driving spray in heavy weather that can bring water smashing into your cabin and

sloshing down into your bilge.

There are many hatches on the market these days that are excel-

lent in quality and are billed as "water proof". Hatches come in

all sorts of different materials-from watertight steel doors with

big locking dogs that are sealed with big weatherproof gaskets,

to cheap small plastic access ports. Hatches come in many levels

of quality, but try to recognize what keeps those hatches waterproof.

How is a hatch bedded into the deck or bulwarks of a boat? Is the

sealant (sometimes sikaflex, sometimes silicon, sometimes nothing) still forming a waterproof

barrier between the hatch and the boat? Are all the bolts (or screws or rivets?) bedded down and

holding fast? What is actually making the lid waterproof around the base of the hatch… is it one of

those $0.40 black rubber gaskets that can degrade and need replacing as the years go by? And

what is that hatch protecting?

Bilge pumps

If the hatch leads to a bilge compartment or lazarette that rarely gets serviced or checked, a slow

leak can end up filling the entire space over time. Steering compartments might go

months without anyone looking inside… but they have an automatic bilge pump, right? Those

bilge pumps and float switches are also "waterproof" but in the end, they too need replacing over

time and this is something that can be overlooked in annual maintenance or even daily checks.
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Conclusion
So many interlocking factors can influence the ability of a boat to keep herself above the waves.

From hull shape and design, to loading, to weather conditions to equipment maintenance and

Function. All of these factors play into the final goal: to maintain that preciousair pocket that keeps

your boat afloat.

Some of the dangers can be reduced through thorough pre-departure checks and good regular

maintenance practices. Some dangers can be reduced by how a captain loads the boat or the

course a captain chooses over a voyage. As a captain you must have the ability to recognize these

subtle risks and react professionally. You are the common thread that ties navigation, manoeuvr-

ing, safety and enjoyment together. As a captain you are the one protecting that precious air

pocket, keeping your boat afloat and protecting the lives of your crew and passengers.
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Chapter Review

Stability is improved by stowing cargo _______ and keeping it

__________ _____________.

Boats lean over for different reasons; a vessel with a ______ leans or tilts due to uneven

weight distribution whereas a vessel with a ______ leans or tilts due to changing forces

such as winds, seas or turning forces. A ________ boat snaps upright quickly and jerks the

cargo and crew around. But a more _________ vessel rolls sluggishly and can indicate

danger. _____ __________ effect is cause by water in tanks or on _____ sloshing around.

_________ those tanks up will reduce this, and ensuring the vessel’s __________ are clear.

Why use a towing bridle over the stern of a vessel?

_________________________________________________________________

Why should mariners never take the tow line over the beam of a vessel?

________________________________________________________________________.

When this occurs, it’s known as ______________ and can happen in an instant.
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Marine Emergency
Duties - Small
DomesticVessel Basic
Safety - Introduction

The marine environment can be extremely hazardous

and on a boat you are mostly out of the range of the

regular emergency services. As a captain on a small vessel

you are also often the only crew member on board and

you are responsible for the safety of any passengers and

the vessel. This course looks at what to do in case of an

Emergency. Regular drills and safety briefings will help if

an emergency happens, but safe navigation, paying at-

tention to the weather and tides, regular maintenance,

checklists/ procedures and good housekeeping will help

prevent many emergencies from arising. The best emer-

gency preparedness is preventing emergencies from hap-

pening in the first place.
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This Marine Emergency Duties course is about emergencies on small boats; what to do in the

event of an emergency and the importance of practicing emergency drills and having clear

emergency procedures.

"Fight Panic. Find Solutions"

This class is about so much more than just being safe on the water. We study some brain

psychology so that you may understand why in a stressful situation such as in an emergency on

a boat, you might miss solutions that, from the comfort of your chair at home or here in the

classroom, you would think would be easy to think of. We want to underline the importance of

keeping your mind sharp and preparing yourself with very, very simple and basic exercises and

habits, that take less than 10 minutes, every month. Take your (and your boat's) safety seriously,

and give yourself the humility to understand that if you're on the verge of panic, you can make a

lot of dumb mistakes that could hurt you or others. This is why we show some of the situations

and videos where people actually get hurt. Not to judge, but so we can learn from their mistakes.

Fight Panic. Find Solutions.

When you are in a stressful or dangerous situation such as in an emergency on a boat, your

body will react and will go through a number of changes:

● Your heart rate may increase.

● Your vision may narrow (sometimes called 'tunnel vision'). This can effect your eyes

and your mind!

● You may notice that your muscles become tense

● Youmay begin to sweat and drop objects (clumsiness) because your hands are sweaty

● Your hearing may become more sensitive or the opposite - you may have “auditory

exclusion”

● Your thinking may become distorted

● Your mouth may become dry

● You may become too focused on a single task when other important problems must

be solved.

Introduction
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The "fight-or-flight" response is also known as the acute stress response. Essentially, this

response prepares the body to either fight or flee the threat and refers to the two choices our

ancestors had when facing a dangerous animal or enemy. In that moment of stress (fear), the

body's resources are automatically diverted to areas which will better ensure survival. The body

will prepare itself to expend energy in the large muscle groups of the arms, legs and shoulders

that we use to either fight or run (flight). Our senses (hearing and sight) are heightened to better

detect threats and even the immune system is activated in preparation for potential injury. As a

result, less vital body functions will be shut down, fingers and toes may become numb, you may

feel nauseous as the digestive system shuts down, your ability to think clearly and to problem

solve will diminish, but so will your perception of pain.

In response to acute stress, the body's sympathetic nervous system is activated due to the

sudden release of hormones. The sympathetic nervous systems stimulate the adrenal glands

triggering the release of catecholamines, which include adrenaline and noradrenaline. This

results in an increase in heart rate, blood pressure and breathing rate.

After the threat is gone, it takes between 20 to 60 minutes for the body to return to its pre-arousal

levels.

All of these are adaptive bodily responses essentially designed to keep us alive, and because

these responses are important to our survival, they occur quickly and without thought. They are

automatic.

This is why it is so important to practice emergency drills on your boat, so that you can react

quickly and effectively, without having to think. Regular practice creates "muscle memory"

so that even if you are in a "fight or flight" state and you are not thinking clearly, you will act

automatically, without having to think and keep you, your crew, any passengers and your

boat safe.
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This is also why your participation in class exercises is an important part of your passing

grade. If you cannot grab a fire extinguisher, get into a survival suit or simulate finding

solutions to the emergencies in a warm, dry, lit classroom, how can you expect to take

care of your own survival in an emergency on a boat?

It is also possible to lessen the impact of this stress reaction, by controlling your

breathing.Take a few slow deep breathes and notice how much calmer you are. If you can do

this in an emergency (it only takes a few seconds), you are likely to make better decisions as

to how to react to the emergency.

Soldiers and Police use a technique called "Combat Breathing" which simply slows the breath

down. If you are feeling stressed out, try this: Inhale for a slow count of 4. Hold for 4. Exhale for a

slow count of 8.

It is important that you record your practice emergency drills in your vessel log-book, just a simple

entry with the date, what drills you did and who took part.
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Limits to Certifications -
Please see the table on the following page for more information
The SDV-BS certification provides basic safety training for crew members of small commercial

vessels. Transport Canada requires all commercial mariners to hold a Marine Emergency Duties

(MED) qualification (except those operating on Sheltered Waters, on vessels less than 8m in

length, carrying 6 passengers or less). SDV-BS is the most basic MED certification.

Objectives of the SDV-BS Certification
The SDV-BS certification aims to provide participants with:

1. A basic understanding of the hazards associated with the marine environment and their own

vessel, and of how to prevent shipboard incidents including fire

2. The knowledge necessary to raise and react to alarms and deal with emergencies

3. The ability to provide assistance in fire and abandonment situations

4. Help in their own survival and the survival of others

Equivalency between old and new Marine Emergency Duties (MED) Certifications:

● MEDA3 = MED - SDV-BS (Small Domestic Vessel Basic Safety)

● MEDA1 = MED - DVS (Domestic Vessel Safety)

● MEDA2 = MED - DVS (Domestic Vessel Safety)

MEDA1 and MEDA2 are being replaced by just one certification - DVS (Domestic Vessel Safety)

EXISTING MEDA1, MEDA2 and MEDA3 certifications WILL CONTINUE TO BE VALID
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*In addition to the above certifications:

1. At least one crew member must hold a valid certificate in marine basic first aid (MBFA) (minimum

requirement) See Transport Canada Ships Safety Bulletin 03/2009 for more information about other

accepted first aid courses (https://www.tc.gc.ca/eng/marinesafety/bulletins-2009-03-eng.htm)

2. Anyone using a marine VHF radio must hold a valid certification (ROCM - minimum)

**For full definitions of Voyage Classifications see the Canada Shipping Act 2001 (http://laws-

lois.justice.gc.ca/eng/regulations/SOR-2007-31/page-1.html)

For a list of designated Sheltered Waters: http://laws-lois.justice.gc.ca/eng/regulations/SOR-2007-31/page-

3.html#docCont

Also the definition of Sheltered Waters was changed in 2015 see Transport Canada Ships Safety Bulletin
03/2015 (http://www.tc.gc.ca/eng/marinesafety/bulletins-2015-03-eng.htm)

more than 5 GT
less than 150GT

5 GT or less +
more than 8m or
more than 6
passengers

more than 6
passengers, 8m or
less

6 passengers or
less, 8m or less

PCOC

more than 5 GT
less than 150GT

5T or less, more
than 8m (except
tugs)

8m or less (except
tugs)

SVOP + DVS or
SDV-BS

tugs

more than 15 GT,
less than 150GT

15 GT or less
SVOP + + DVS or

SDV-BS

Fishing vessels

FM4 or Certificate of Service <60GT + DVS or SDV-BS

PCOC

Passenger

vessel (less

than 12 pax)

Limited Master < 60GT + DVS or SDV-BS

SVOP + DVS or SDV-BS

SVOP + DVS or SDV-BS

SVOP + DVS or SDV-BS

Workboats

Limited Master < 60GT + DVS or SDV-BS

SVOP + DVS or SDV-BS

PCOC

Limited Master < 60GT + DVS or SDV-BS

Training requirements - small

commercial vessels

Near Coastal 2 (within 25 nm of

shore)

**Sheltered

waters - lake or

river (above

tidal waters),

within 2.5nm of

shore (see

below**)

More than 2
nautical miles
from shore

Less than
nautical miles
from shore

Vessel



Chapter Review

Two of the best things to remember when in any kind of emergency: Fight

________________. Find _____________________.

A coping strategy to mitigate an amygdala hijack is to use ________________

____________________. Another strategy to fight panic involves conducting common

emergency _________ every month. This helps people in emergencies from reacting in a

panicked way, of which ______________, ______________ or ___________________ are

common primitive behaviours. Doing these drills help people to avoid panic and think

clearly.

Captains can also demonstrate professionalism by writing down what drills they did in

the ship’s ____________________.

DatumMarine Services Ltd - SDV-BS
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Cold-Water &
Hypothermia

If you fall overboard, you will be much more likely

to survive if you are wearinga life jacketor PFD. The

waters off our coast are very cold even in the sum-

mer. Even if you are a a strong swimmer, the cold

water can make it very difficult to swim.
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Cold Water Immersion
Most water in Canada is cold year-round. People who

fall into cold water drown more often from their body's

initial reaction to the change in temperature (cold shock

and incapacitation) than from low body temperature

(hypothermia). Understanding the four phases of cold

water immersion will help you react in case you or

someone on board your vessel falls overboard.

Phase: 1 Cold Shock
An initial deep and sudden gasp followed by hyperventi-

lation that can be as much as 600-1000% greater than

normal breathing. Death due to drowning is not uncom-

mon during this phase because victims are unable to

focus attention on keeping their airway above water.

Cold Shock will pass in about 1 minute. During that time

concentrate on avoiding panic and getting control of

your breathing. It may also cause small muscle spasms.

Wearing a life-jacket during this phase is critically im-

portant to keep you afloat and breathing. Don't panic.

Don't try to swim during this phase. It will pass and you

can then attempt self - rescue.

Making your crew and passengers aware of the symp-

toms so that they can try to control breathing while their bodies adjust is the best preparation you

can give

Phase 2: Swimming failure (Cold Incapacitation)
During this phase (approximately 10 minutes) you will gradually lose the use of your fingers, arms

and legs for any meaningful movement. Swim failure will occur within these critical minutes and

if you are in the water without a life-jacket, drowning will likely occur. A common symptom is that

the fingers curl up and will not open. As time passes, the victim, even if healthy and a good

swimmer, is no longer able to make swimming movements. Wearing a life-jacket is the best

In the introduction to this course

about the “fight or flight” response we

mentioned how if you take a few slow,

deep breaths to bring your breathing

under control, you will better manage

your reaction to an emergency. This is

especially relevant if you ever fall into

cold water as it will also help prevent

Cold Shock.

- this is

the bodies response to immersion

in cold-water. It results in the body

diverting blood away from our

limbs, to our more vital organs

such as the heart and brain, to

conserve oxygen.



defence. Do anything that needs finger movement, like putting on life-jackets and opening flare

packages, as soon as you can. If possible, climb partly out

of the water on the vessel or any floating debris. Getting

your body out of the water will reduce the speed at which

it loses heat. To help reduce heat loss you should also curl

up like a baby in the H.E.L.P. (heat escape lessoning posi-

tion) with your arms across your chest and your knees

pulled up in front of your arms, if there is more than one of

you, huddle together to reduce heat loss.

Phase 3: Hypothermia
Even in ice water it could take approximately 1 hour before becoming unconscious due to Hypo-

thermia. Hypothermia is the lowering of the body temperature until the victim loses conscious-

ness and drowns or the heart stops.

Phase 4: Post-rescue collapse
20 per cent of immersion deaths occur during or within hours of rescue. Knowing this, you should

keep a close eye on rescued victims and keep them as still and horizontal as possible. If you're
treating

someone with mild hypothermia, or waiting for medical treatment to arrive, the following advice
will help

to prevent further heat loss:

1. Move the person indoors or somewhere warm as soon as possible.

2. Once the person is in a warm environment, carefully remove any wet clothing and dry the

person.

3. Wrap them in blankets, towels, coats (whatever you have available), protecting their head

and torso first.

4. Your own body heat can help someone with hypothermia. Gently hugging them can help to

warm them up.

5. Encourage the person to shiver if they're capable of doing so.

6. If possible, give the person warm drinks (not alcohol) or high energy foods, such as choco-

late, to help warm them up. However, it's important to only do this if they can swallow

normally (ask them to give a cough to see if they can swallow).

7. Once the person's body temperature has increased, keep them warm and dry.
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8. It's important to handle anyone with hypothermia very gently and carefully.

There are certain things that you should NOT do when treating hypothermia because it may make

the condition worse. You should NOT:

● Do NOT put the cold person into a hot bath to warm them up - this will cause the blood

vessels in the arms and legs to dilate (open up) too quickly and cause a fall in blood pressure

to the vital organs such as the brain, heart, lungs and kidneys, possibly leading to cardiac

arrest .

● Do NOT give the person alcohol to drink because it will also cause the blood vessels in the

arms, legs and throughout the surface of the skin to dilate too quickly.

If someone has been exposed to the cold, they're distressed or confused, and they have slow,

shallow breathing ,or they're unconscious, they may have severe hypothermia. Their skin may

look healthy but feel cold. Babies may also be limp, unusually quiet and refuse to feed. Cases of

severe hypothermia require urgent medical treatment in hospital.

Wear a life-jacket or PFD
People often give excuses for not wearing a life jacket:

● They are close to shore

● They will put it on if they end up in the water

● They can swim

In cold water none of the above excuses are valid:

● Cold shock can kill before you even have a chance to swim to shore or put on a life jacket

● It is extremely difficult to put on a life jacket once in cold water

● Cold water makes swimming much more difficult

Any water less than 20 °C is considered cold, in that it will cause hypothermia. Cold shock can

occur in water less than 15 °C.

If you operate a passenger-carrying vessel or are responsible for a guided excursion, in water that

is less than 15°C, the Small Vessel Regulations require you to carry equipment or have procedures

for protecting people from the effects of cold shock or hypothermia unless you carry a life raft.

Work-boat operators should also address the risk of cold shock and hypothermia ; they may want

to consider requiring that workers wear flotation suits or other flotation devices.

There are many different types of life jackets / PFDs available, but the best one is

the one that you will actually wear
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Life-jackets and flotation devices
The law requires all small non-pleasure vessels and small commercial fishing vessels to carry

approved life-jackets.

Life-jackets are designed to keep a person’s head above water and to help a person remain in a

proper breathing position. To meet Transport Canada’s requirement, you must have a life jacket

of the appropriate size for each person aboard.

It is your responsibility to ensure that life jackets are adequate and provide satisfactory protection

to passengers. Ensure you have a properly fitted life-jacket for all crew and passengers (including

children). This will mean you will need life-jackets of various sizes.

Be aware that on vessels with a cabin or canopy, in the event of capsizing, occupants may become

trapped by the wearing of life jackets, which may prevent escape.

When buying a life jacket, always check the stamp or label to make sure it is Canadian approved

(by Transport Canada, Canadian Coast Guard or Fisheries & Oceans Canada).

Recent changes in technology and standards mean that the differences between life-jackets and

PFDs are not as pronounced when comparing inflatable and hybrid devices, meaning you can

now have devices that provide both high performance and wearability. Do your research or have

a knowledgeable salesperson explain the features of the devices you are considering:

Life-jackets are designed for wear when abandoning the

vessel in an emergency situation. They generally provide

more buoyancy than a PFD and give the wearer more free-

board (distance between the mouth and the water) by inclin-

ing the person onto their back to keep their face, mouth and

nose, further from the water. Life-jackets are designed to

help turn and keep the wearer face up even when uncon-

scious. Higher buoyancy life-jackets provide the most sup-

port in rough waters for extended periods of time. There are no approved life-jackets that provide

thermal protection on the market at this time.

Personal Flotation Devices (PFDs) are designed for comfort and constant wear. As a result,

most models provide less buoyancy than life-jackets and will not roll wearers face up or incline
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them onto their backs. The wearer must be able to move arms and legs to avoid

rolling forward. When worn, PFDs provide the wearer with a high degree of safety yet

allow easy movement whilst onboard the vessel. Some PFDs have added thermal

protection to delay the onset of hypothermia if in the water for an extended period

of time.

Thermal Protection -
If you operate in water colder than 15°C, consider wearing a device that offers

thermal protection to reduce the risks of cold shock and hypothermia.

Note: Operators of passenger-carrying vessels must have procedures or equip-

ment to address the risk of cold shock and hypothermia. This could be achieved

with flotation devices that offer thermal protection such as flotation or work suits

or flotation jackets and pants.

Things to Consider When Choosing a Flotation Device
Life-jacket or PFD?

When choosing a flotation device, there are four important things to consider:

approval, fit, performance, and wearability.

● Approval indicates that the device meets the criteria for the standard

shown on the label.

● Proper fit is needed for optimum performance. Every centimetre that the

device slides up brings your mouth a centimetre closer to the water.

● Performance refers to how well the device will keep your mouth out of the

water.

● Wearability, or how suitable the device is for regular wear, is important.

Remember, you don't always choose to go in the water. Putting a device on

when you get on the vessel and keeping it on at all times, except when below

deck, will give extra protection if you fall overboard unexpectedly.
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Life jacket maintenance and testing
For life jackets to work, they must be kept in good condition. You should inspect each device on a

regular basis for outer skin and stitching damage, mildew, leaks, insecure straps, or hardened

stuffing. Use only mild soapy solution when cleaning. The use of oil-based solvents, such as

gasoline, or strong detergents to remove stains can cause life jackets to deteriorate and lose

buoyancy. Sunlight (UV) can cause damage to life-jackets, so store and dry life-jackets away from

direct sunlight.

Immersion suits and work suits
Immersion suits provide the best protection from cold and exposure in the

water. Only Transport Canada approved suits should be used. Suits should be

regularly taken out of storage to air it and to lubricate the zipper.

Crew should try suits out so they know how they work:

1. Take the suit out of its container

2. Pull it on as you would coveralls.

3. Pull the hood over your head

4. Close the zipper with a slow, even pull

5. Close the face cover.

6. Inflate the life-ring (if applicable) after entering the water.

7. Cross arms and hold onto shoulders and enter the water feet first.

Vessels are required to carry life-jackets for everyone
onboard, but why not consider having everyone onboard
wear a PFD or even a flotation suit as well as carrying
life-jackets?
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Chapter Review

ColdWater & Hypothermia:

_________(and sputtering) can be symptoms of a cold-water shock reaction. 4 phases of
cold-water immersion include _____ ______, __________ _______, __________, and
____ ______ _______. If someone has a medical condition and is thrown into cold water
unexpectedly, they can also experience _____________, but this can be overcome by taking
_______ ________ to slow and deepen the breathing rhythm.

In freezing water, hypothermia takes an ______ or more to really set in, but _________
_______ occurs within ____ minutes when the body shuts down blood supply to the
extremities, and people simply cannot swim anymore. If rescuers found someone they
suspected was deeply hypothermic, the rescuers should handle that person _______ and keep
them as ___________ as possible to prevent the precious warm blood from draining away
from the heart, lungs, and brain.

This is why __________ and PFDs can be so effective at buying people extra time. When
worn, lifejackets can help someone survive to ___ _____ (or more!) before losing
consciousness. The most effective lifejacket or PFD is the one being _____. Type II
___________ are intended to _____ and maintain an unconscious person’s ________
above the surface of the water. _________ _______ or other types of ____ may be used in
place of lifejackets, as long as they are _____ _____.Clean all PFD’s or lifejackets with _____
_____ and dry them away from ________.

An __________ ____ is intended to be perfectly ____________ to keep warmth-stealing
water away from someone’s skin. Mariners should maintain immersion suits by
____________ and sealing the zipper and making sure the suit doesn’t leak by ______ ___
___ annually and _________ ___ the water.



Emergency Response
& Rescue
There is a lot to think about when heading out on the water, to

keep you, the vessel and crew/passengers safe. When practic-

ing your safety drills thinkabout howyouwill be communicat-

ing throughout the event. Will the coast guard know the local

name that you use for your operating area? Will passengers

understand the directions you give them when you are pan-

icked and under pressure in an emergency? Does the crew

understand their role in the emergency and how to assist in

other areaswhen needed? It is important to practice your safety

drills regularly so they become second nature and you can

count on your knowledge, communication skills and muscle

memory when you need it.
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Drills and training
Emergencies onboard vessels will be rare if your vessel is well maintained and operated. Emergen-

cy situations do not happen often, so crew may not react quickly, unless they have had regular

emergency training and drills. Emergency training is practicing safety drills on board the vessel

while it is at sea. This exercising, or practicing, develops familiarity. Familiarity saves time. The

most important drills to practice are :

1. Fire

2. Person Overboard (POB)

3. Abandon ship (vessel egress)

For skippers:

Things you must do on board:

● Practice all drills regularly and often - even the simple ones.

● Conduct basic Muster Stations and Man-Overboard drills at the earliest opportunity after

leaving port on each trip, especially if new crew members are on board.

● Record all training and drills (in the vessel log or designated training record log).

Other things you can do to increase your survival odds:

● Never assume everyone remembers or already knows.

● Conduct exercises for different emergency circumstances in different areas of the vessel each

time.

● Talk through the use of the emergency gear used during each exercise.

● Never let your crew talk you out of doing an exercise. Yes they have done them before, yes

they can be boring, but they must be done!

● Don't think that because you have only a very small crew (or no crew other than yourself!)

that you don't need to worry. If an emergency occurs you will have less people to rely on!

Drills should be performed regularly (at least monthly) and anytime there is new crew

onboard. Practice drills regularly and you will react quickly in a real emergency. Crew

drills are an important way of reducing panic and ensuring mental and physical pre-

paredness in the event of an emergency.

Drills will help you Fight Panic and Find Solutions.
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● Use the exercises to check your equipment. Operate hydrant valves to confirm they aren't

seized. Check hoses aren't perished, Check extinguishers are in date.

● Work through "What if" scenarios with the crew after an exercise.

Training in emergency procedures and regular drills ensure:

● All crew-members stay familiar with the use of safety equipment.

● All crew-members are better prepared for an emergency on their particular vessel.

● Equipment is in operational condition by detecting equipment defects in advance, and in

reducing the probability of fatal mistakes being made in an emergency.

Actions upon discovering and being called to an emergency
1. Upon discovery of an emergency situation you should make the general
emergency

signal, sound the fire alarm or use your voice to alert crew and passengers to the emergency

situation.

2. Crew should proceed to the muster station where they will be informed what type of

emergency it is.

3. Crew should then follow emergency duties (as per the muster list).

4. Crew should direct passengers to the muster station as appropriate.

5. Crew should think about bringing warm clothing, life-jackets/ immersion suits, ditch

kit and any other useful equipment to the Muster station, in case of the need to abandon ship.

Life-Saving and Safety Equipment

You must make sure that all required safety equipment is on board and that your crew members know

where it is stowed, how and when to use it.

Making sure that the vessel has the required safety equipment on board and that it is readily

accessible, in good working order and serviced according to the manufacturer's recommendations

can save lives, and protect your vessel and business. It is also the law. As the owner or operator of

a vessel, you must comply with safety regulations. All safety equipment must be stowed where it is

readily accessible. This means it can be reached easily and safely under emergency conditions

without the use of tools. If items are not stored where they can be easily seen, the storage

location should be clearly marked so that people know what is inside.
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Required Safety and Life-Saving Equipment
Accidents can happen - to even the best equipped vessels and crews. To help you manage an

emergency, Canada's Small Vessel Regulations require five types of safety equipment:

1. Life-saving appliances (such as life-jackets and life rafts).

2. Vessel safety equipment (such as bailers, paddles and anchors).

3. Distress alerting equipment (such as a flashlight, flares and a radio).

4. A first aid kit.

5. Fire safety equipment (such as portable extinguishers and fire detectors).

Life-buoys and buoyant heaving lines
Life-buoys and buoyant lines are designed to be thrown to a person overboard who can grasp it to

supplement his or her buoyancy until rescue. They are not designed to be worn in the water.

Life-buoys

When buying a life-buoy, check to make sure it is approved

by Transport Canada. It should bear an "Approved by the

Department of Transport" marking and an approval num-

ber like this: "T.C.xxx.xxx.xxx."

Life-buoys approved for use on small commercial vessels

must be at least 600 millimetres in diameter and be made of

inherently buoyant material. A life-buoy must have attached

to it a buoyant line of good quality that will not kink and is at least 9.5

millimetres in diameter and 15 metres long.

Approved life-buoys are made of highly visible coloured plastic (red, or-

ange or yellow) and should have high visibility reflective tape attached.

The vessel name should be marked on your life-buoys.

Life-buoys should not be dependent on cork shavings or granulated material,

any other loose granulated material, or any air compartment that depends on

inflation for buoyancy. Horseshoe life-buoys are not approved for use on com-

mercial vessels

Buoyant Heaving Lines

A fancy name for a floating rope, a buoyant heaving line has a soft buoyant mass

on one end. You throw the line toward a person in the water for them to hold on to while you pull

them alongside. It can be packed into a rescue throw bag to keep it from getting knotted and make

it easy to throw.
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The following table lists the required safety equipment for different types of small vessel.

1. May carry either heaving line or life-buoy.

2. Buoyant line not required if life-buoy is equipped with a self-igniting light.

3. Life rafts are required on:

Passenger-carrying vessels more than 8.5 metres long that operate:

● outside of sheltered waters on the Atlantic, Pacific or Arctic coast

● more than 2 nautical miles from the shore of lakes and rivers

● on the St. Lawrence River east of 70° 53' W

Work-boats more than 12 metres long (a buoyant apparatus may be used instead of a life raft if the water

temperature is more than 15°C) tugs more than 8.5 metres long that carry more than one person.

4. May carry either a manual propelling device or an anchor.

5. May carry a bailer instead.

6. A sound signalling device is a pea-less whistle or a compressed gas or electric horn. A sound signalling

appliance is a whistle that meets the requirements of the Collision Regulations. An appliance is required on vessels

less than 12 metres long that are ordinarily used for pushing or pulling floating objects outside warding or yarding

operations.

7. If operated after sunset or before sunrise or in periods of restricted visibility.

8. A compass is not required on vessels 8 metres or less if they are always within sight of navigation marks.
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Hazards in the Marine Environment
The marine environment is hazardous, as a mariner you must be aware of the various emergencies

that may occur on your vessel and what actions you need to take upon discovering such an

emergency.

Fire

● Where is the fire, what type of fire is it?

● Where are the fuel, ventilation and electrical shut-offs?

● Where are your fire extinguishers?

● If you have passengers onboard, keep them away from the fire (preferably upwind)

● Get ready to make a distress call if necessary

Collision

● What did you hit?

● Is anyone injured?

● What’s the damage to the vessel?

● Has it affected the operation of the vessel?

● Do you need to prepare passengers and crew to abandon ship?

● Are there any pollutants being released into the environment?

● Has vessel stability been affected?

● Get ready to make a distress call if necessary

Grounding

● Is anyone injured?

● Is the vessel stable?

● What’s happening with the tide, will the tide re-float the vessel in time?

● What’s the damage to the vessel?

● Do you need to prepare passengers and crew to abandon ship?

● Are there any pollutants being released into the environment?

● Do you need to radio for a tow?

● Get ready to make a distress call if necessary

Capsizing

● Where are you?

● Where are the crew/ passengers?

● Where is the ditch kit?

178marinetrainingbc.com - 1-855-655-2628

DatumMarine Services Ltd - SDV-BS



● Can you signal for help?

Flooding

● What are some signs that water may be coming into your vessel?

�Sluggish manoeuvrability

�Tender roll period

�Decreased engine performance

�Constant cycling of the bilge pump

�High Water alarm

● Check the vessel through-hulls (including for the marine head!)

● Check water-tight hatches

● Check the engine cooling system and isolate if necessary

Person Overboard

● Make sure someone is keeping an eye on them

● Throw buoyant objects into the water to create a “bread-crumb trail”

● Mark the spot on the GPS

● Turn the boat around

● Prepare for how you are going to approach the POB taking into account the wind, currents,

vessel motion and engines

● Get someone ready to throw a throw bag

● How are you going to get the POB back onboard?

Other Hazards

Explosion

Vessels often carry flammable fuels (such as gasoline and propane) and other combustible mate-

rials which when ignited, may cause devastating explosions.

Icing

The build-up of ice, from freezing spray or fog, can add weight above the vessel centre of gravity;

this can cause a vessel to heel over and greatly reduce stability. Sea swells, sharp turns, or quick

changes in speed can capsize a vessel that has accumulated ice on its topside surfaces.

Equipment failure

Equipment failures can be particularly hazardous on vessels at sea where outside assistance is not

easily available. For example an engine failure away from land in a big sea may lead to the vessel

DatumMarine Services Ltd - SDV-BS
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being swamped by a big wave and sinking. Vessel equipment must be well maintained and

serviced according to the manufacturer's guidelines.

Poor weather conditions

The weather can change quickly with little warning putting your vessel, crew and passengers in

danger. Big seas and high winds can affect how your vessel performs and can also create

stressful conditions for crew and passengers. Mariners should always check the weather forecast

and pay attention to any local weather indicators.

If a vessel does not have watertight integrity, water in the hull will adversely affect stability and

lead to capsizing. Flooding may also occur in big seas if the vessel operator does not pay attention.

Hazards on Fishing Vessels

Fishing vessels present additional hazards:

● Loose water or fish on the deck can adversely affect vessel stability (free surface effect)

● Loading and unloading operations can also affect vessel stability

● Heavy machinery such as cranes and winches often used on fishing vessels can be dangerous

if not used correctly or if not properly maintained.

● Crew will often be working heavy machinery such as cranes and winches in heavy seas; the

deck will be wet, slippery and continually moving.

DatumMarine Services Ltd - SDV-BS
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Rescue
The prime objective of all rescue operations is to ensure the safety of human life.

Rescue may be performed by a vessel or helicopter, the following equipment may be used to

evacuate passengers and/or crew:

Rescue basket - this will be lowered from the rescue helicopter. Some baskets are like a

stretcher and are used to evacuate injured persons from the deck of a vessel. Other baskets are

designed to hold one or more uninjured people and can be used to evacuate passengers or crew

from a vessel or from the ocean.

Rescue sling - may used by a rescue vessel to retrieve a person overboard, the sling is looped

under their arms and so is not suitable for moving injured or unconscious persons. A rescue

sling may also be used to lower a rescue specialist onto a vessel in distress or into the water to

aid in the evacuation/ rescue .

Rescue or Parbuckling net - SAR vessels may use a specially designed Parbuckling or Rescue

Net to roll (parbuckle) an unconscious person onto the rescue vessel. Rescue Nets can also be

used as a scramble-net or emergency ladder for an uninjured person overboard to climb onto a

vessel.

Parbuckling is covered in more detail in the Person Overboard chapter of this book.
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Helicopter Recue
Helicopters may be tasked out in a rescue for medical emergencies or if surface rescue is not

readily available for the rescue. It is important to remember that when working around or

during a rescue with helicopters that they produce an extreme downdraft. This downdraft can

cause loose objects to fly around with tremendous force. Rotor wash from the helicopter can

also cause your vessel to move unexpectedly, can throw people overboard and throw spray

around. Spray from rotor-wash will limit visibility and the helicopter will also make a lot of noise

and make communication difficult. It is therefore vital to prepare your vessel as much as

possible:

● All lines and loose equipment should be secured

● Ensure that scuppers are clear and all hatches, doors and windows are secure

● Put on rain gear and a PFD, remove any unsecured headgear

● Ensure anyone not involved in the rescue is in the cabin or in an out of the way position

● Do not shine floodlights or other light at the helicopter

● Injured or sick persons waiting for evacuation to the helicopter should be kept inside the

vessel (if possible) until instructed otherwise.

● If you have had to abandon ship and are in a liferaft, retrieve the sea anchor and any other

lines , in an inflatable life raft deflate the floor to avoid the danger of capsizing due to the

helicopter downdraft.

● Rescue helicopters may use their winch to lower rescue equipment (such as a rescue basket

or rescue sling as described above), they may also lower a rescue specialist. Do not touch

the hook, line, or cable lowered from the helicopter unless asked to do so as it can give you

a shock if it is not grounded first.

When relaying information about the incident it is important to give accurate weather condi-

tions on scene so that the rescue team has a better understanding of the situation they will be

presented with. This should include sea state, wind speed and direction and tidal current

information. Patient stats should be relayed. These should include: Patient age and sex, Vitals

including heart rate, breathing rate and level of consciousness, nature and location of

injury/illness, onset and timing, if there are any deformities, any treatment given and the

reaction to the treatment and any medications they may be on or taking. These patient stats
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should be relayed over the radio as well as written down to go with the patient as a base line for

the rescue techs to work from.

Depending on the size of vessel you may be asked to drive in a certain direction at a slow speed

to minimize the vessel drifting around or they may ask you to stay put and they will drop a tech

into the water near the vessel. Follow the directions given to you, remember they are there to

help you not you to help them.

Once onboard a rescue helicopter:

● Follow the instructions of the pilot and aircrew.

● Secure your seat belt and harness.

● Keep clear of the controls.

● Secure all loose gear.

● Note the position of emergency exits.

● Exit the helicopter only after the rotor blades have stopped or when instructed to do so by

the aircrew.

Vessel Rescue
If you are on a vessel in distress, another vessel may be tasked with your rescue. Vessel Rescue

may involve the following:

● Crew or passenger evacuation

● Retrieveing a person overboard

● Transfer of equipment (such as a pump)

● Towing

● Transfer of rescue specialist crew onto your vessel to assist

If the rescue vessel is going to pull up alongside your vessel, prepare your vessel (if possible):

● Ensure everyone on board your vessel is wearing a PFD or life-jacket

● Rig fenders along the side of your vessel

● Follow the instructions of the crew on the rescue vessel

Search and rescue resources
In Canada, as part of the Global Maritime Distress and Safety System (GMDSS) the primary

responsibility for SAR resources belongs to the Canadian Coast Guard (CCG). The CCG SAR

program consists of three elements:
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● The management and monitoring of SAR - ensures SAR resources are used in the

most effective and efficient manner

● The operation of SAR

● The volunteer organization - the Royal Canadian Marine Search and Rescue

(formerly the Coast Guard Auxiliary)

The Marine Communications and Traffic Services centre (MCTS) provides marine safety

communications co-ordination with the Joint Rescue Co-ordination Centre in Victoria.

MCTS centres provide vessel traffic services and waterway management, broadcast weath-

er and safety information; sail plan services in addition to support for other government

and marine agencies.

The Canadian Coast Guard, Western Region, operates three Vessel Traffic Services Zones:

Vancouver, Tofino and Prince Rupert. The Vancouver zone includes waters from the north-

ern tip of Vancouver Island, down the inside passage and the Gulf of Georgia to Victoria.

The Vancouver zone is divided up into four sectors, managed by Victoria MCTS, while the

west coast of Vancouver Island and the central and north coast is managed by Prince

Rupert.

Search and Rescue coordination
SAR resources are coordinated by three Joint Rescue Coordination Centres (JRCC):

● Victoria, British Columbia

● Trenton, Ontario

● Halifax, Nova Scotia.

In British Columbia and the Yukon, SAR is coordinated by JRCC in Victoria. Each JRCC is

staffed 24 hours a day, seven days a week, 365 days a year and is responsible for the

planning, coordination, control and conduct of SAR operations.

When a JRCC receives notification of a marine distress call directly, via the CCG or other

authority, a SAR coordinator will gather and record information about the distress call,

identify the possible assisting resources, evaluate the situation and then send the most

effective SAR resource to the location of the distress call.
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Chapter Review

Three common types of drills on small vessels are ________, ____________

_____________________ and ___________ _________. Drills should be short, effective

and done on a _____________ basis or whenever ______ ________ ____ ___________

on the boat. While safety equipment is legally required and critical to have on a commercial

vessel, it is of limited value if ________________________________________________

____________________.

For the Pacific Coast, the ________ _________ _________________ ____________ is the office on

the VHF radio that can task commercial marine, coast guard, volunteer coast guard,

government and even foreign flagged vessels to come and assist with a distress situation. If

the JRCC and Coast Gaurd task a helicopter to help out with a downed vessel, a helicopter

crew may hover their craft over a vessel in distress in order to hoist the crew to safety.

Because of the ___________ ____________ from wind swirling below the helicopter rotors, the

crew must be careful to ________ ______ ______________ _____________ so nothing can swirl

around and back into the rotors of the helicopter.
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Fire
A fire on a small vessel can be especially cat-

astrophic because the size of the vessel may

mean that it is difficult or even impossible to

isolate the fire from the people onboard. A

captain on a small vessel must react quickly

and extinguish the firebefore it overtakes

the whole vessel leaving the only option to be

to abandon ship.
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The nature of fire and the Principles of Extinguishment
For a fire to occur four elements must be present:

1. Fuel

2. Heat

3. Air (oxygen)

4. A chain reaction (chemical reaction between Fuel / Heat / Air)

The image below is the fire pyramid, remove one of the four elements on the pyramid to

extinguish a fire:

1. Removal of heat - for example by using a water hose on a fire. Removing heat from a fire

using water is the most common way to extinguish a fire, since water is extremely effective

at removing heat from a fire, is readily available and cost effective

2. Removal of the fuel source - for example cutting off the fuel supply during an engine room

fire

3. Removal of oxygen - for example using a Carbon Dioxide extinguisher on an electrical fire

or smothering flames with a heavy blanket

4. Removal of the chain reaction (the centre of the fire pyramid) - for example with the use of

a Halon or Dry Chemical extinguisher on a petroleum fire.



Fire Classifications (and how to extinguish each type of fire)
Type A Fires - Solid Material Fire - Water
Type A fires are when solid materials burn such as wood, upholstery and bedding. Water, always

in plentiful supply on a boat, is good for fighting Type A fires. Water is most likely going to be

applied from pumps / hoses or buckets. Water is most effective when used under pressure in the

form of fog. Water applied by hose or bucket can be used effectively to extinguish burning wood,

upholstery, bedding and other combustible solids, but NOT fibreglass. When using water to

extinguish a fire keep the following in mind:

● Sporadic dousing by bucket will not be effective against a major fire

● Water will turn into steam further hampering visibility already obscured by smoke

● When flames are extinguished, examine burnt combustibles for hot spots.

● NOTE: Large quantities of water used in firefighting may affect the stability of the vessel.

Consider how much time it takes to start pumps and ready hoses, versus a rapid response

with extinguishers.

Type B Fires - Flammable Liquid Fire - Fire Extinguisher (CO2, Foam spray or

ABC Powder)
Type B fires are when combustible liquids burn such as gasoline, diesel and oil. On a small boat,

Portable fire extinguishers (CO2, Foam spray or ABC Powder) are the usual methods to extinguish

this type of fire (more information later in this chapter).

Type C Fires - Electrical Fire - CO2 Fire Extinguisher or ABC Powder)
Type C fires are Electrical fires and are best extinguished with a CO2 fire extinguisher. A CO2

extinguisher is preferable for engine room fires to minimize damage to the engine.

Other types of fires (less common on small boats)

Type D Fires - Combustible metal (or metal alloy) Fires - Fire Extinguisher (CO2 or ABC Powder)

Type K Fires - Cooking oil fires - Fire Extinguisher (Wet Chemical)
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Fire Fighting on small vessels
The firefighting equipment that is carried aboard small vessels is usually limited. If the vessel is

fitted with fire pump(s) and hose it must be useable over the entire vessel.

Firefighting equipment may be limited to fire extinguishers, buckets and fire axes. This equip-

ment is designed for rapid reaction to and control of relatively small fires at the time of ignition.

Vessels are constructed using many readily flammable materials (fibreglass, wood, plastic) and

utilize highly flammable fuels (gasoline, diesel, propane, compressed natural gas) so the response

time is critical.

Never risk your life to save property.
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Portable fire extinguishers
Portable fire extinguishers must have labels that indicate the

size and type of fire (A, B, C, D or K) that they can be expect-

ed to handle:

● The higher the number, the larger the fire the extin-

guisher can handle.

● A fire extinguisher on a small vessel must have all the

letters and the same number or higher for the extin-

guisher as set out in the Small Vessel Requirements

(see table on pg. 195).

● These requirements are the minimum- installing a 2: A

10: BC instead of a 1: A 10: BC will increase your ability

to fight a Class A fire.

The letter indicates the type of fire they will be effective on:

● The number designates the volume of "A" class material or the area of "B" class flammable

liquid fire that may be extinguished.

● An extinguisher rated 2A should extinguish 2 cubic feet of class "A" material

● An extinguisher rated 10 "BC" should extinguish 10 cubic feet of flammable liquid and be

safe to use on electrical fires.

● There is no numerical designator for class "C" fires. The area / volume that can be extin-

guished depend on the proper use of the extinguisher as well.

Dry chemical extinguishers are either:

● A "BC" rating for use on combustible liquids (gas, oils) and on energized electrical fires,

● An "ABC" rating for use on the above and combustible solids.

Fire extinguishers should be mounted using an appropriate bracket from the extinguisher

manufacturer; this will help prevent the extinguisher from becoming misplaced or dam-

aged and allows it to be put into action quickly.
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Fire extinguishers should be inspected every month:

● Seals and tamper indicators should be not broken

or missing.

● Pressure gauges should be monitored to ensure

the correct tank pressure.

● Dry chemical extinguishers should be turned over

and shaken or tap the bottom so that their con-

tents do not become compacted by the motion of

the vessel.

● Cracked or broken hoses should be replaced

● Extinguishers with signs of damage such as corro-

sion, leaks or clogging should be replaced

Fire extinguishers have tags to to show when it is next due to be inspected by a certified technician.

The PASS acronym is a useful reminder of how to use a

portable fire extinguisher:

● Pull the safety pin on the extinguisher.

● Aim the hose of the extinguisher at the base of the fire.

● Squeeze the handle to discharge the extinguishing ma-

terial.

● Sweep the hose across the base of the fire from side to

side.

Carbon Dioxide extinguishers are rated "BC" for use on com-

bustible liquids (gas, oils) and on electrical fires:

● Carbon dioxide suppresses fire by displacing oxygen.

● When deployed in an enclosed space carbon dioxide

may cause suffocation.

● Do not remain in any area where carbon dioxide has been deployed.

● Never hold directly onto the nozzle of a carbon dioxide CO2 extinguisher, as severe frost burn

will result.
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● Carbon dioxide gas is preferable for use in enclosed spaces where it can be concentrated. It

is not effective in exposed situations, particularly if there is a wind blowing.

● Carbon dioxide can be used to cool surfaces that have exceeded the flash point of combusti-

ble liquids, such as in the case of manifolds, turbochargers and stoves.

What to do in the event of a fire on a small vessel
● Sound the alarm and notify other vessels

● Never risk your life to save property

● Do NOT pass by a fire to get an extinguisher

● Reacting quickly will be your best chance to contain the fire (practice Fire Drills)

● Always have an evacuation plan

● Prevent fresh air getting to the fire (close off hatches, doors, engine compartments)

● Shut off fuel (if you think it might be the cause)

● Test the extinguisher before getting closer to the fire

● Stay low and approach fire from upwind

● Do not let the fire block your exit

● Be generous with your use of an extinguisher (keep using the extinguisher until it

is empty)

● Never turn your back on a fire

● Watch out for hotspots after a fire has been extinguished

Retreat from fire if:

● If it is dangerous to continue

● If your escape route may be cut off

● If the fire continues to grow despite your efforts

● If gas cylinders or explosives are in the vicinity.

● Prepare to abandonship and call for help - Beprepared to leave the vessel andget

far away.
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Fire causes and prevention
Fires in Engine Spaces are generally the result of fuel or lubrication oil leaks, ignited by

a backfire, exposed electrical connection, or overheated engine compartment.

Before attempting to extinguish a fire in an engine compartment:

1. Close the fuel supply valves, close fresh air dampers

1. Turn off engine

2. Shut off the electrical supply at the battery switch (if accessible)

3. Seal off air intakes (if possible)

Once the fuel and/or ignition source is isolated, attempt to introduce an extinguishing

agent into the compartment. If the compartment must be opened, it is a dangerous

operation requiring extreme care. Any attempt to open the compartment will introduce

more oxygen, which in turn may cause a back flash or explosion.

All of the "BC" rated extinguishers can be used effectively on engine space fires. Gas type

(Carbon dioxide /Halon) are preferable, as they leave no residue.

Fires inGalleys are generally the result of improper appliance ignition, overheated foods,

or insufficient heat shielding. Before attempting to extinguish a galley fire:

1. Isolate the fuel source (if possible)

2. Shut off the fuel source for the cooking appliance (if possible)

Once the fuel source is isolated, use a "BC" rated extinguisher to fight the fire. Where

burning cooking oils are involved, Halon application should be avoided. The high

pressure application may spatter burning oils.

Fires in Accommodation Spaces are generally the result of insufficient heat shielding

around heaters or careless smoking. They usually involve burning upholstery or bedding.

Seawater is an effective extinguishing agent for most fires in accommodation spaces.

Whether delivered by hose or bucket, thoroughly soak any burning or smouldering

materials. Remove any adjacent loose material from the fire area.

Once the fire is extinguished, the remainder of the burnt materials should be removed

from the vessel.

Fire Extinguisher and equipment requirements on small vessels -
Please see table on following page
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Chapter Review

Fire needs four things to burn: ____________, ___________, ___________________ and a chemical

___________ ________________. Type A fires involve __________ fuel and can be doused using

_____________, which _____________ the hot surfaces down and removes ____________ from the

situation. Type B fires involve ________________ as a fuel source. An effective way to prevent fuel

from gushing further is to know how to _________ ______ the ________ ___________ leading from a

tank. Type C fires involve __________________ as an ignition source.

Dry chemical extinguishers are effective for all three types of fires because they disrupt the

chemical ___________ ________________ that is necessary for fire to burn. Dry Chem powder can

____________ or ___________ under vibration and moisture over the years. If the dial still shows

the extinguisher is _____________________ but nothing comes out, a mariner can ___________ or

__________ the ___________ with a _____________ ______________ to dislodge the powder. These

extinguishers have a paper or plastic __________ on them to show mariners when the

extinguisher is ______ ______ _____________________.

Shutting off the fresh air _______________ to an engine space and discharging a _____

______________ can be an effective strategy to displace _____________ from a fire. However, a

mariner must shut off the _________ _________________ and _______________ in order to starve

heat and fuel from a fire.
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Person Overboard

419731
97

Do you know how you would get someone back onto

your boat after they fell overboard? What if they were

injured or unconscious, would you be able to get them

back on the boat?
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.Someone falling off the boat is like a nightmare for mariners. It’s an emergency that will hopefully

never happen to you. Sometimes people think if they fell overboard perhaps they could yell and

wave and attract attention just before they fell in the water - Hopefully, that would be the case!

Sometimes people think they’ll get a burst of adrenaline and swim extra high, extra fast, and wave

to make themselves a taller, bigger, more obvious target for the boat to turn around, and the crew to

find them - Again… hopefully that would be the case! However, a professional mariner should stop

to consider the possibility that, if they or another crew fell overboard, it would be unexpected and

likely in rough conditions. People are more likely to fall in the water when the boat is rocking and

rolling around in rougher weather, than in the best, brightest and most calm conditions. Yet, it is

often only in good conditions that crews try their Person Over Board drills.

The Reality of Falling in the Water
During practical boat training a couple of summers ago, I participated in a live person over
board drill. I put on a water-skiing style pfd, and jumped off a boat going 22 knots into
warm, summer temperature water in flat calm conditions. I was completely unprepared for
what happened next….

Although I spend a lot of time doing fast water sports in big waves in the cold ocean, when I
jumped off that boat, the water smacked me in the chest through my pfd. Hard. My ribs were
shoved, and I was shocked. The force of my impact knocked the wind out of me.

Next, the wake of the boat going 22 knots washed over my head, even with my pfd on. I
was completely washed by the water. As I mentioned, I do big wave sports… surfing and
windsurfing in cold water, and I regularly hit the water when I wipe out on a windsurfer going
much faster than 22 knots. But somehow falling into the wake of the boat (and mind you… I
was prepared, because I jumped off with my breath held as part of this exercise) was a
greater impact than I was ready for.

By the time I caught my breath from all the coughing and spluttering, the boat was turning
around and heading for me. I could tell they couldn’t see me. They were headed the wrong
way. I tried to wave. It felt like a long time before they saw me. It was nerve wracking to
watch them search around for me, then come almost right on top of me before they
stopped.
The conditions at the time were about 25 degrees Celsius outside, and 22 degrees Celsius
water temperature. The weather was flat calm on a bright, sunny day. You couldn’t ask for
more perfect conditions.

I’ll never forget how disoriented, confused, small and helpless I felt on that calm and sunny
day. ….And people usually don’t fall overboard on calm and sunny days.



POB Drill
Even with a PFD on, most of the time the only part of someone that floats above the waves, is their
head.

That's why it’s an appropriate POB drill to practice finding a hat. Obviously, a hat is a piece of cloth-
ing that fits on a head. If you’ve ever lost a hat overboard after seeing it fly accidentally off some-
one’s head, that’s how fast you’ll lose sight of someone swimming in the water. And you may be
the only crew member on the boat. So try this as a POB drill: If you ever lose your hat overboard…
do a quick-recovery turn, spot it, and bring the boat back around for recovery.

Such a drill is very valuable for practice for this type of emergency. Even if it only took a couple of
minutes to recover that lost hat, make sure you give yourself credit by noting the drill in your vessel
logbook.

Person Over Board!

First Critical Task:

KEEP AN EYE ON THEM

If you have crew, someone in the crew should be the spotter. The boat operator often has many
things to do, to give orders, work the throttle, hold the “POB” button down on the chart plotter, if
they take their eyes off the person in the water, it is extremely easy to lose track of where that per-
son is.
The spotter must keep pointing the entire time, and remain completely focused on keeping track of
the person in the water. It’s the first and most important task. .

If there are additional crew, they should toss other helpful items that will assist in floating; life rings,
life jackets, a POB pole (if there is one aboard), and any other brightly coloured buoyant objects.

Height of eye:

If the waves are choppier than about 6” (15 cm), they will likely wash over the head of the person in
the water, and/or block the head from view of the boat. If someone falls overboard in ocean swell, of
waves 2 metres or more, it’s likely the crew will only see the person in the water about 5-10% of the
time they are watching for them, until they get closer to the person (inside the same wave pattern as
the person in the water).

Raising the height of eye of the spotter can help with this. If it’s safe (also remember to turn off the
radar!), your spotter could try to climb onto the side or roof of the boat to get more height. ONLY
DO THIS IF IT IS SAFE DO DO SO - YOU DON’T WANT TO LOSE ANOTHER PERSON OVER-
BOARD!

Raising your height of eye, standing on a bench and looking, then running the boat again, standing
up, slowing down, climbing on the roof then finding a sense of direction… all those techniques can
assist in that first critical task.
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Next Critical Task…

TURNING AROUND

A quick recovery turn is designed to bring a vessel
back on her reciprocal course. This means the ves-
sel is travelling 180 degrees opposite her original
course:

Step 1: Turn in the direction that someone fell over-
board. If they fell over the starboard side, turn to
starboard. Continue cruising at a normal speed and
count to three. The purpose of this is to pull over to
allow the vessel distance and time to continue
cruising around, pulling a “U” turn to the reciprocal
course.

Step 2: Continue at a cruising speed, but carve a
turn (avoid cavitation of the propellers) and put the
vessel around to the direction she came from. If
possible, you can use your original bubble trail.
That is a clue as to [hopefully] where the person
should be.

Step 3: Slow the vessel down and search with laser
sharp concentration for the person in the water. It's
critical not to run that person over. Additional crew
should prepare a throw-bag, or lifering with life
line, and prepare some basic plan to try to get the
person back on board with a minimum of fuss.

The Last Critical Task:

GETTING THEM BACK ON BOARD

Hauling someone back on board, especially if the
vessel's freeboard is more than a metre above the
water, can be a surprisingly difficult task. Remem-
ber how someone who fell overboard may be
coughing, sputtering and gasping? Remember how
cold water drains people's strength? Even if the per-
son over board is normally a strong swimmer, the
crew could take a few basic preparations to really
facilitate the process.

Step 1: Kick stern away from
the POB to start the turn

“Person OverBoard!
Starboard Side!”

Step 2: Crew throws ring
or other other buoyant
object, whilst driver turns
boat 180 degrees onto
the reciprocal course

Step 3: Decide and com-
municate which side to
approach POB. Approach
with caution and think
about how to get them

back on board
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Engine trim:

If your boat has bigger outboard engines (90 HP or greater) you can use the trim switch to lift the
person out of the water (this is especially useful if you are alone on a vessel). With the engines off,
the person in the water could stand on the cavitation plate of the outboard and use the trim switch
on the side of the outboard to tilt the engine [and therefore the person] back out of the water where
they could flop back onto the boat.

Loops of rope:
Some additional rescue techniques involve using lines from the boat. The crew could take the dock-
lines off the bow and stern, and form loops around cleats on the stern of the boat. The person over
board, if still strong and capable, could step into the rope lope like a ladder.

Alternately, if the person in the water was weakened, the crew could pass a line under the armpits
and around the chest of the person in need of rescue, and use the extra leverage of the rope to pull
someone up and onto the boat. This works with or without a lifejacket. The crew will get better
strength and momentum if they "bounce" the person in the water a couple of times before hauling
them up.

Parbuckling:
Finally if someone is unconscious or un-
able to move, the crew can use docklines
on the vessel to parbuckle the body. Again,
remove the bow and stern lines, and attach
the lines to the vessel so that they go from
the boat, into the water and under the
body, and around both the upper arms
and legs. Then the crew will use the lines
as levers and can counterbalance the
weight of the person in the water. This res-
cue technique is especially useful with a
hypothermic person when it's best to keep
victims horizontal and treat them gently, as
this technique prevents too much bounc-
ing around as the crew struggles to get all that
weight on board.
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I had a friend conducting field research on a small RHIB. She was
very fit, and strong. Her research partner accidentally fell over-
board while they were stopped. It was moderate weather… rain and
25 knots of SE wind. The person overboard was a male, skinny,
but tall.

The RHIB had only about 2' of freeboard. But because the person in the
water was slippery, cold and wet, and because the RHIB had wet rubber
sides, and also because they were drifting so fast in the wind, it took them
a horrifying 45 minutes to get the man in the water back on board. They
never lost sight of one another.



Chapter Review

I

If someone fell overboard, the only part of their body visible above the water is likely to be their

_____. So, if anyone lost a ____ overboard, conduct a ______ __________ ______.This helps

mariners realize the difficulty of finding such a small object. Someone falling overboard presents a

couple of different challenges:

1)The first challenge is simply _______ __ _______ overboard; in which case the rescuers could

raise their _______ ___ ____ to see over the waves better.Themariners operating the vessel could

use a ______ _____ recovery to bring the vessel back along her _________ _______. In water

without a lot of wind or current, the rescuers could initiate an __________ _______ pattern. If

the crew threw several _______ _________ objects in after someone overboard, it could help the

crew realize if they were ________ closer ___ ____ _____ where the person went overboard.

Someone who fell in the water off a vessel going 15 knots or more may end up impacting heavily on

the water, getting winded and having a _____-______ reaction while the wake of the vessel

______ _____ their _____. Someone in the water, even with a PFD on, would then have a very

difficult time simply _________ ____ _________.

2)The second challenge would be to get _________ ______ _________. It may be dangerous to

approach too closely with a propellor near someone in the water. The crew could throw a

_________ near the person overboard. They could also use a very effective, brightly coloured

______-_____ especially designed for the purpose of tossing to a person in the water. The crew

could use a rope around someone’s shoulders to hoist them aboard or a pair of dock lines to roll or

_____________ an unconscious victim back aboard in a horizontal way.

DatumMarine Services Ltd - SDV-BS
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Abandon ship &
Vessel Egress

Abandoning ship should be your very last

option in an emergency. You will be much

more likely to survive and be rescued if you

stay on your vessel. Only abandon ship if

there are no other options.
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Muster stations and muster lists
Muster Station and Muster List are terms typically associated with larger vessels however they are

still relevant to smaller vessels in a basic form. Muster Station simply refers to an assembly point

that every crew member knows to go to on hearing the vessel's emergency alarm. It is at this point

that people are given details of what type of emergency exists and are directed to carry out the

action required of them. The Muster Station on a small vessel would usually be by the main

entrance/ companionway to the cabin, on very small vessels with no cabin the Muster Station

would be by the main area for embarkation or disembarkation. A Muster List is simply an emer-

gency duties list and is displayed in a prominent position on a vessel detailing what duties each

crew member has in the event of an emergency. On the following page there is an example of a

muster list for a small vessel.

An effective muster list and emergency procedure provides crew members with:

● A plan to manage emergency situations.

● Instructions to be followed in the event of an emergency for every person on board

● A plan to ensure that all vital duties are assigned.

● Directions so that on the sounding of the emergency signal, crew-members and passengers

know where to muster so that everyone on board can be readily accounted for at the outset

of an emergency.

Muster list entries must take into consideration:

● The number of crew and passengers on board

● Ship specifics

● Emergency equipment on board.

● Crew responsibilities for the use of the communications equipment in an emergency.

● Crew responsibilities for the carrying to the survival craft and essential safety equipment

(i.e., EPIRB, portable VHF radio)

Think about the duties you would assign to each person, even with a 2-person
crew in the event of Person Overboard, Fire and Abandon ship.
On small vessels you may be the only crew member, so use the muster list as an
outline for what you will do in an emergency.
Think about how you are going to instruct passengers, are they going to understand
the “boat jargon” you use?!
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Life rafts, emergency boats and equipment
No operator wants to abandon ship, but it is best to be prepared. A life raft can be launched in

almost all weather and is designed to keep you out of the water while you wait for rescue, in the

event that you have to abandon ship.

You are required to have a life raft on your vessel if:

● If your vessel is more than 8.5 metres long and carries passengers on voyages that are not

Sheltered Waters Voyages

● On work-boats more than 12 metres. On work-boats, a buoyant apparatus may be used

instead of a life raft if the water temperature is more than 15°C.

The combined capacity of the rafts or buoyant apparatus must be enough to carry everyone

onboard. Inflatable life rafts must be marked with the maximum capacity of the raft and the date

it was last serviced. Coastal life rafts are designed for near shore waters. A vessel operating beyond

a Near Coastal Voyage, Class 2 must carry a SOLAS life raft.

Crews must be trained and ready to launch life rafts and other lifesaving equipment on a mo-

ment's notice. Carry out regular drills with the crew up to the point where the life raft would be

inflated. If your life raft is due for servicing, consider carrying out a drill that includes inflating the

raft before it goes in for service, so that you and your crew know what it's like when inflated.
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This may increase the cost of servicing, so check with your service depot and then decide. Con-

duct regular inspections to make sure that each survival craft holds all required equipment, is in

place and is properly stowed.

Life rafts are required to be serviced annually by an approved service technician. Inspection and

repair identifies defects or deterioration caused by physical damage from the pitching and rolling

movement of your vessel and prolonged environmental exposures, such as from humidity and

water spray.

Life rafts must be stowed on your vessel in the

cradle that is specially designed for it, so that it

can be launched without getting caught on your

boat or other equipment.

Abandoning ship is your last resort, only

launch a life raft when there is no other option

(for example, just before your vessel is about to

go down, or a fire has spread throughout the

boat).

Inflatable Life Rafts
Inflatable life rafts are the most commonly found life raft on small vessels.

Launching an inflatable life raft

1. Check to ensure that the launching area is clear of people and obstructions.

2. Two people should grasp the container at the ends, and toss it over the lee side of the vessel.

3. After launching, pull the painter until it is fully withdrawn and the raft inflates.

4. If the raft over inflates, you will hear the sound of air escaping.

5. If the raft inflates upside down, it must be made upright before boarding.

It is important to have a Ditch-kit onboard
your vessel to take with in case you have to
abandon ship. A ditch kit is a water proof
container or bag containing the following
items:
● Hand-held VHF radio

● EPIRB

● Flashlight

● Flares

● Reflective heat blanket

● Sound signalling device

● Signal mirror

Customize your kit according to your area
of operation and how long it could be until
you are rescued
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What to do if you end up in a Life raft:

1. Bring your Ditch-Kit

2. Cut the painter (a knife should be just inside the door of the life raft)

3. Have someone keep watch for any vessels or planes

4. Attend to any injuries and take sea-sickness medications

5. Deploy the sea-anchor

6. Keep a positive attitude!

Hydrostatic Release Mechanisms
● A Hydrostatic Release Mechanism will activate at a depth of about 4m and

release the life raft

● The Life raft and the Hydrostatic Release Mechanism must be stowed and

lashedproperly in thecradlebutalsomustbeable tofloat freeof thevessel

● Make sure you know how to launch your life raft even, without activating the Hydrostatic

Release Mechanism in case your vessel is not fully submerged

Hydrostatic release mechanisms should be serviced as recommended by the manufacturer at the

same time as the life raft. Disposable release mechanisms should be replaced before the expira-

tion date.

How a Hydrostatic Release Works

A hydrostatic release unit (HRU) is made up of a pressure activated release mechanism, a loop to

which the life raft lashing is attached and a weak link to which the life raft painter (the rope

attached to the life raft) is attached. Follow the manufacturer's instructions carefully when install-

ing the release. When the device is submerged to a depth of about 4 metres, the water pressure

causes the mechanism to release the loop holding the lashing. This allows the raft to float to the

surface if there are no obstacles to stop it . As

the vessel sinks, the painter is stretched, caus-

ing the life raft to inflate. As the vessel sinks

further, the weak link will break, freeing the

life raft from the vessel .
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As a small vessel operator you may not have a life raft, however small vessels are more
likely to capsize and you should know how to escape from an over-turned vessel. Think
about how you might escape from your boat if it capsized. It would likely be dark, cold,
there will debris and other floating hazards and you may become disoriented.

Fight Panic - Find Solutions

Other Lifeboat categories:
1. Open lifeboat

2. Partially enclosed lifeboat (PELB)

3. Totally enclosed lifeboat (TELB)

Some partially enclosed lifeboats and all totally enclosed lifeboats are capable of self-righting.

Dangerous cargo vessels (eg oil tankers) are fitted with totally enclosed lifeboats which, in addition to

their self-righting capabilities, are also equipped with an air support system and a spray system for

fire protection.

Rigid-Hull Life rafts
Rigid-hull life rafts are more commonly found on large vessels

Launching Systems for Rigid Hull Life rafts
● These may be free-fall or davit (either single or double arm)

● The free fall system is generally mounted at the stern of the ship and is not found on passenger

carrying vessels. The totally enclosed lifeboat is secured at an angle on a skid.

● Davits may be either gravity or pivot. The pivot type, when released, allows the boat to swing

outboard from its stowed position to one from which it may be lowered. The gravity davit has

two arms, each mounted on a track, and allows the boat, on release, to travel from its stowed

position to one alongside the ship at the embarkation level. Davits for life rafts are single arm.

● Some launching systems require a crew member to remain on board to operate the brake whilst

the lifeboat is being lowered to the water. Once waterborne, the lifeboat has to remain alongside

to take the brake operator aboard. Many modern launch systems allow launching to be con-

trolled from inside the lifeboat.

● Some coasting vessels still use open lifeboats launched by luffing davits, but these are seldom

seen on deep-sea ships today.

Whatever the type, the launching device or system must be capable of launching the survival craft

only by gravity or by stored mechanical power independent of the ships power supply.
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Emergency Contacts

COAST GUARD RADIO VHF CHANNEL 16

Coast Guard emergency cell phone *16 (star sixteen)

Joint Rescue Co-ordination Centre Victoria - Emergency Numbers (24 hrs/day)
Telephone: 1-800-567-5111
Cellular: #727
Satellite, local, or out of area: 250-413-8933

Report Marine Pollution - 1-800-889-8852 (24 hours) (may also be reported on VHF Channel
16)



Chapter Review

If a larger ship started sinking, hopefully the crew would have enough time to make an

organized effort to _______ the ____ ____, muster all _________ and bring useful

_______ _________. To lessen any confusion or panic, practicing ________ ____

______ will help crew know what to do.On a small vessel, the captain would normally write

and update a _______ _____ which is a list of _______ ________ to _____ ________

in the event of an ____________.

____ _____ are carried on larger commercial vessels and some small commercial vessels.

They can be deployed either _________ or ____________ with a __________ _______

____________. ____________ release mechanisms are designed to cut the line holding

the life raft to the ship at a water depth of _____ ______. If a life raft floats to the surface

from a sinking vessel, the remaining line tethering the life raft to the ship can either be ____

___ ____ _____ or will automatically break at a _____ _____. If a life raft is deployed in

very stormy conditions, it is generally the ________ of the crew holding the life raft down in

the waves and wind. In that case, it’s better to _________ __________ a life raft in heavy

weather to keep it weighed down. Crew can deploy a ____-_______ to slow the drift of the

life raft. Furthermore, crew should try to do a few tasks in the life raft such as __________

to ______ ____, bailing _______ out of the raft, and keeping a __________ for rescue

craft. Giving people these tasks can help crew to prevent _____________, stay

__________, keep ___________ and stay ________ until rescuers arrive.

DatumMarine Services Ltd - SDV-BS
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Accounts of accidents on the Pacific coast have shown us that small vessels can capsize

unexpectedly. Smaller vessels can capsize because of an accident during a _______

________, unexpected ______, or even passengers _________ to one side of the boat. If a

vessel capsized suddenly, the crew could find themselves upside down, find themselves

underwater and ___________, and find that their PFD automatically _________, forcing

them _________. It would be critical for crew to fight ______ and find __________ so

they could undo _______, help other ________ _______, and locate and find critical

______ ___________ that would help with survival.

DatumMarine Services Ltd - SDV-BS
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Signalling for Help
Hopefully you will never have to make a distress signal,

but this chapter will explain how to signal for help if you

get in trouble or have an accident whilst out on the water.

On small vessels, in particular, you may have very little

time to act in case of an emergency, so make sure you

know how to make a distress signal. Regularly check your

signalling devices to ensure they are properly functioning

and are easily accessible .
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Internationally Recognized Distress Signals
When to make a Distress Signal - only when you are in GRAVE and IMMINENT DANGER

There are many ways to make a Distress Call, however some will be more effective for a small

vessel captain than others.
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Two-Way Communication - VHF Radios
Radio is the best distress alerting equipment in terms of range and the ability to provide detailed

information about the kind of problem you are facing. Equipment that you carry must be in good

working order, even if it is not required by regulation.

A vessel must be equipped with a non-portable VHF radiotelephone if it:

● Is more than 8 metres long and of closed construction

● Carries passengers more than 5 nautical miles from shore or on a voyage that is even partly

in a Canadian Coast Guard VHF coverage area

● Is a towboat.

There are two types of emergency radio signals:

MAYDAY - for distress, indicates a person or vessel is threatened by grave and imminent

danger

PAN PAN - for urgent messages, indicates a safety problem that does not require immediate

assistance

More information about VHF radio is covered in the ROCM course

If you haven’t done so already, PLEASE register your VHF radio with Industry Canada

(link below) they will issue you a MMSI number which should be programmed into the radio to

activate the red button. Next the radio should be hooked up to the GPS to send out an accurate

location if the distress button is pushed. In an emergency you may only have time to press the red

button - make sure it works!

Apply for a MMSI number online here://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf08138.html
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EPIRBs - Emergency Position Indicating Radio Beacon
When an EPIRB is activated, it transmits a signal that is recognized as a

positive indication of distress by Search and Rescue forces throughout

Canada and the world

Your vessel must be equipped with an Emergency Position Indicating

Radio Beacon (EPIRB) if:

● It makes voyages more than 20 nautical miles from shore

● Is more than 8m in length

(See SSB 09-2001: http://www.tc.gc.ca/eng/marinesafety/bulletins-

2001-09-eng.htm)

You may want to consider getting an EPIRB for your boat even if it is not required. In an

abandon ship situation, EPIRBs are especially useful as you can take them with you so that

rescuers can find you after you have abandoned ship.

Choosing an EPIRB - make sure it is Category I – this means it is a Float-free, automatically

activated EPIRB operating on 406/121.5 MHz. . Detectable by satellite anywhere in the world (It is

recognized by GMDSS)

You must register your emergency contact details in the Canadian Beacon Registry database and

keep them current. You can register or update your emergency contact details online at

www.canadianbeaconregistry.forces.gc.ca or by phone (1-877-406-SOS1 (7671)). There is no

charge. Emergency contacts are the people who will be called to get more information on your

vessel and its likely location if an alert is received. EPIRB registration is not the same as getting an

MMSI for your VHF radio from Industry Canada and must be done separately.

SART - Search & Rescue Transponder
A SART is a device which transmits a signal for RADAR to pick up to help potential

rescuers narrow down your exact location. SARTs are usually activated by removing

a pin, once activated place the SART in as high as position as possible to increase its

range. Please note that large vessels and radar reflectors can block the SART trans-

mission. SARTs should be kept clean and dry and should be tested monthly.
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Pyrotechnic signals (distress flares)
In an emergency, distress flares are vital to alerting others that you need immediate assistance.

There are 4 types of flares:

TYPE A FLARES - Rocket Parachute
● Ignition and the rocket are contained in a waterproof casing.

● Launching rocket ignites flare and projects parachute with flare.

● Reaches maximum height of 300 metres.

● Flare burns bright red for at least 40 seconds.

● Parachute deploys between 200 and 300 metres.

● Visibility up to 20 nautical miles.

● Used to alert rescuers who may be a long distance away - possibly over the

horizon

● Visible at night

TYPE B FLARES - Multi-Star
● Produces two or more bright red stars in rapid succession (maximum

15 seconds).

● Reaches maximum height of 100 metres.

● Each star burns for at least 4 seconds.

● Automatic or cartridge firing device.

● Firing device and the cartridges, if any, should be waterproof and

packed in a waterproof container.

● Visibility up to 12 nautical miles.

● Used to alert rescuers who may be a long distance away.

● Visible at night

All flares EXPIRE 4 years after date of manufacturing.
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Pyrotechnic signals (distress flares) (continued)

TYPE C FLARES - Hand Held
● Hand-held red flare.

● Burns for at least 1 minute.

● Sheathed to prevent drips of burning material.

● Limited surface visibility - used to alert rescuers who are within a

few nautical miles.

● Contained in a waterproof case.

● Visible at night

TYPE D FLARES - Smoke Signal
● Can be either hand-held or buoyant.

● Buoyant signal gives off a dense orange-coloured smoke for at least 3

minutes when floating in calm water.

● Hand-held gives off a dense orange-coloured smoke for a period of at

least 1 minute.

● Mechanically ignited.

● The buoyant type is effective when afloat in moderate seas.

● Used as a day signal only.

● Contained in a waterproof case.

All flares EXPIRE 4 years after date of manufacturing.
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Distress Flares - Safety Awareness
These devices pose a potential hazard and should be handled with care. Pyrotechnics are used to

make distress signals. Read the instructions on the devices regularly. Allow sufficient time be-

tween the firing of each pyrotechnic signal this will increase your chances of being seen.

If you see a distress signal, you are responsible for determining whether you can assist the person

in distress without running an undue risk. If you can, remember that it is your duty to do so. Where

possible, you must also contact, by phone or VHF radio, the nearest Rescue Co-ordination Centre,

via the Canadian Coast Guard radio and inform them of the type and location of the pyrotechnic

signal.

It is forbidden (under the Canada Shipping Act, its regulations and SOLAS) to give false distress

signals or use pyrotechnics as fireworks. Pyrotechnic signals should have the following features:

● Must be approved by Transport Canada.

● They are approved for a period of four years from the date of manufacture.

● Each type has specific characteristics and purposes.

The following are unacceptable items to use as flares:

● Any military ordinance such as bombs, grenades, rockets, ammunition.

● Any blasting materials such as blasting caps, dynamite, etc.

● Flares and similar devices not approved by Transport Canada.

Safety measures for proper use:

● Store your distress signals in a watertight container to protect them from

humidity.

● Store them in a cool and dry location, easy to get if needed, and out of

reach of children.

● Always treat them as an explosive device

● Never point a flare at another person

● Check the expiry date on your distress signals regularly.

● Show a responsible person the proper way of using distress signals.

● Never use pyrotechnic signals too close to a fire hazard (propane gas, gas,

oil).

● Should a flare not work when fired, dispose of it immediately.

● To dispose of outdated flares: seek advice from the nearest police station,

fire department or the Canadian Coast Guard.
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Emergency Contacts

COAST GUARD RADIO VHF CHANNEL 16

Coast Guard emergency cell phone *16 (star sixteen)

Joint Rescue Co-ordination Centre Victoria - Emergency Numbers (24 hrs/day)
Telephone: 1-800-567-5111
Cellular: #727
Satellite, local, or out of area: 250-413-8933

Report Marine Pollution - 1-800-889-8852 (24 hours) (may also be reported on VHF Channel
16)

Other Ways to signal for Help

There are other low tech ways to signal for help using commonly found objects:

Signalling mirror - signal mirrors are often found inside a liferaft as part of the survival kit. A

signal mirror’s reflection can be seen a very long way away on a clear, sunny day. Signal mirrors

can also work on overcast days and with moonlight, although with less range. Signal mirrors are

used to reflect sunlight onto a airplane or another vessel (target).

True signal mirrors come with an aiming hole in the middle, but any mirror or reflective

material (a square of tinfoil) can be fairly easily aimed at its target. Face the target and stretch

your hand so that it is just beneath it. Hold the mirror by your head and aim the reflected light

directly onto your hand. Tilt the mirror up and down rapidly.

Flashlights can also be used, they don’t have the same range as signal mirrors, but work in the

same way, and are particularly useful at night.



Chapter Review

The best way to signal for help so that all other nearby boats should hear is by broadcasting
a _______ on ____ ______ ________ __.After saying the word“Mayday” three times and
the vessel name three times, someone in trouble should communicate their _____
________ (in case their radio malfunctions). A couple of back-up ways to transmit a
“Mayday” with location is by holding down the ____ _______ on the VHF or by activating
an ________ if it is onboard. An ________ is an acronym for _________ ________
___________ _______ _______. EPIRBs are even more useful if they have a GPS built
in. Mariners can even wear a _________ _________ ________ which can be worn on a
lifejacket or PFD.

Other common electronic devices that signal for help include a _____ (_______ ____
________ __________) or a consumer device that uses satellite to send phone text
messages, which is called a Garmin _________.

Distress Flares are also used when in sight of rescuers, the colour for distress is specifically
____ or _______. Flares are valid for _____ ______ from the date of manufacture. Type
A flares are known as “_________ _______” which hang in the air for a longer time and
attract attention easily. Commercial vessels often carryType B“______-_____”flares, which
are not extremely bright or attention-grabbing. Type C flares are called “_____-_____” and
Type D flares are “________” smoke signals.

_______ ______ coming off a vessel is also considered to be a distress signal. In Canada, it
is a ________ ________ to observe a distress signal on another boat and not to come by to
check it out or verify that crew is okay.

DatumMarine Services Ltd - SDV-BS
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Useful Contact
information and links
Marine Communication and Traffic Services (MCTS)

Prince Rupert MCTS (North Coast and West Coast Vancouver Island)

MCTS Operations Supervisor: 250-627-3070

Marine Emergencies on Cellular: *16

Officer-in-Charge: 250-627-3077

Continuous Marine Broadcast (CMB) South: 250-726-3415

Continuous Marine Broadcast (CMB) North: 250-624-9009

Victoria MCTS (Southern inside waters)

MCTS Operations Supervisor: 250-363-6333

Marine Emergencies on Cellular: *16

Officer-in-Charge: 250-363-6818

Continuous Marine Broadcast (CMB) Mount Helmcken: 250-363-6880

Continuous Marine Broadcast (CMB) Bowen Island/Mount Parke: 250-363-6492

Continuous Marine Broadcast (CMB) Bowen Island/Mount Parke: 604-666-3655

Continuous Marine Broadcast (CMB) Mid Island Area: 250-339-0748

Continuous Marine Broadcast (CMB) North Island Area: 250-974-5305

Transport Canada offices

Victoria 250-363-0394

Vancouver 604-666-0834

Nanaimo 250-754-0244

Prince Rupert 250-627-3045

Environment Canada Marine Weather Recordings

Vancouver 604-664-9010

Victoria 250-363-6717

Nanaimo 250-245-8899

Port Hardy 250-949-7147

Prince Rupert 250-627-1155

Tofino/Ucluelet 250-726-4648

Campbell River 250-286-3575
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DFO Report a Fisheries Violation (Observe, Record, Report (ORR)) 1-800-465-4336

BC Report All Poachers and Polluters (RAPP) 1-877-952-7277

Shellfish Information (including red tide updates) 1-866-431-3474

To report Marine Mammal activities 1-866-472-9663

RCMP Coastal Watch BC 24-hour hotline 1-800-803-7267

Canada Customs General Information 1-800-461-9999

Canadian Power and Sail Squadron (ROC-M and PCOC) 1-888-277-2628

Industry Canada- Radio Operator Certificate Service Centre 1-877-604-7493

EPIRB Registration 1-877-406-7671

Links to useful websites

To get an MMSI number for your VHF radio (so you can use the RED BUTTON as a dis-

tress call!):

http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf08138.html

Canadian Beacon Registry (for EPIRBS):

https://www.cbr-rcb.ca/cbr/presentation/other_autre/index.php

Small Vessel Compliance Program: http://www.tc.gc.ca/eng/marinesafety/svcp-menu-

3633.htm

Transport Canada’s Small Commercial Vessel Safety Guide (TP14070E) (a very useful

guide):

http://www.tc.gc.ca/eng/marinesafety/tp-tp14070-menu-1648.htm

Register / license your boat:

http://www.tc.gc.ca/eng/marinesafety/oep-vesselreg-registration-menu-2311.htm

Online Weather Resources

Environment Canada Marine Weather (as used in class)

http://weather.gc.ca/marine/region_e.html?mapID=02

Environment Canada - Weather Analysis maps

http://weather.gc.ca/analysis/index_e.html

Jet Stream Analysis

https://flightplanning.navcanada.ca/Latest/anglais/LatestPrev-anal500-e.html
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Big Wave Dave

http://www.bigwavedave.ca/

Global weather patterns (very pretty!)

http://earth.nullschool.net/

Magic Seaweed (surfers website - information about waves, swell and wind):

http://magicseaweed.com/

Other useful web-pages

Cold water boot camp: http://www.coldwaterbootcamp.com/

WorkSafe BC: http://www.worksafebc.com/

DFO Fishing openings and closures (commercial, recreational and First Nations):

http://www.dfo-mpo.gc.ca/fm-gp/peches-fisheries/comm/oc-of-eng.htm

Transportation Safety Bulletin in regards to PFDs

http://www.tc.gc.ca/eng/marinesafety/bulletins-2012-06-eng.htm

CDN number application to download and print - to create a “file’ with Transport Can-

ada:

http://www.tc.gc.ca/wwwdocs/forms/82-0701_1005-03_bo.pdf

Transport Canada - Statement of Sea Service for a Certificate (EXN 2 – Sea Time Re-

cord) (not required at SVOP level, required for higher marine certificates):

http://www.tc.gc.ca/wwwdocs/Forms/82-0532_1101-04_BO.pdf

Transport Canada Marine Safety: http://www.tc.gc.ca/eng/marinesafety/menu.htm

To subscribe to Transport Canada Ships Safety Bulletins and other publications:

http://wwwapps.tc.gc.ca/Comm/5/ListServ/Lg.aspx?lang=eng

Transport Canada Marine Personnel Training, Examination and Certification:

http://www.tc.gc.ca/eng/marinesafety/ptec-menu.htm

Transport Canada Small Vessels: http://www.tc.gc.ca/eng/marinesafety/debs-small-

vessels-menu-2258.htm

Marine Liability Act (2001): www.tc.gc.ca/acts-regulations/acts/2001c6/menu.htm

Canadian Coast Guard: http://www.ccg-gcc.gc.ca/eng/ccg/home

Fisheries and Oceans Pacific Region (DFO): http://www.pac.dfo-mpo.gc.ca/
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Full Collision Regulations
The following are the Collision Regulations in full, although detailed knowledge of the collision regulations is
not required at the SVOP level, the regulations provide a useful reference.

PART A – GENERAL
Rule 1
Application—International
(a) These Rules shall apply to all vessels upon the high seas and in all waters connected therewith navigable

by seagoing vessels.
(b)Nothing in these Rules shall interfere with the operation of special rules made by an appropriate authori-

ty for roadsteads, harbour’s, rivers, lakes or inland waterways connected with the high seas and navigable
by sea-going vessels if such special rules conform as closely as practicable to these Rules.

(c) Nothing in these Rules shall interfere with the operation of any special rules made by the government of
any state with respect to additional station or signal lights, shapes or whistle signals for ships of war and
vessels proceeding under convoy, or with respect to additional station or signal lights or shapes for fish-
ing vessels engaged in fishing as a fleet. These additional station or signal lights, shapes or whistle signals
shall, so far as practicable, be such that they cannot be mistaken for any light, shape or signal authorized
elsewhere under these Rules.

(d)Traffic separation schemes may be adopted by the Organization for the purpose of these Rules.
(e) Where the Government concerned determines that a vessel of special construction or purpose cannot

comply fully with the provisions of any of these Rules with respect to the number, position, range or arc
of visibility of lights or shapes, as well as to the disposition and characteristics of sound-signalling appli-
ances, the vessel shall comply with such other provisions in regard to the number, position, range or arc
of visibility of lights or shapes, as well as to the disposition and characteristics of sound-signalling appli-
ances as the Government determines to be the closest practicable compliance with these Rules in respect
of that vessel.

Application--Canadian Modification
(f) Where it is necessary to make any determination referred to in paragraph (e) in respect of a Canadian

vessel, the determination shall be made by the Chairman.
(g) Each determination referred to in paragraph (e) shall be evaluated to ensure that there will be no reduc-

tion in safety taking into account such factors as the following:
(i) In the case of lights,

(A) Any impairment of the visibility or distinctive character of the lights,
(B) Glare or back-scatter in the navigation or working areas,
(C) Vulnerability of the lights to damage, or
(D) Difficult or dangerous access to the lights for maintenance purposes, and

(ii) In the case of sound-signalling appliances,
(A) Any impairment of audibility or other characteristics of the sound-signalling appliances,
(B)Excessive sound pressure levels at listening posts or in navigation or working areas,
(C) Vulnerability of the sound-signalling appliances to damage, or
(D) Difficult or dangerous access to the sound-signalling appliances for maintenance purposes.

Rule 2
Responsibility
(a) Nothing in these Rules shall exonerate any vessel, or the owner, master or crew thereof, from the conse-

quences of any neglect to comply with these Rules or of the neglect of any precaution which may be re-
quired by the ordinary practice of seamen, or by the special circumstances of the case.

(b) In construing and complying with these Rules due regard shall be had to all dangers of navigation and
collision and to any special circumstances, including the limitations of the vessels involved, which may
make a departure from these Rules necessary to avoid immediate danger.

Rule 3
General Definitions

For the purpose of these Rules, except where the context otherwise requires:
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(a) The word "vessel" includes every description of water craft, including non-displacement craft and sea-
planes, used or capable of being used as a means of transportation on water.

(b) The term "power-driven vessel" means any vessel propelled by machinery.

(c) The term "sailing vessel" means any vessel under sail provided that propelling machinery, if fitted, is
not being used.

(d) The term "vessel engaged in fishing" means any vessel fishing with nets, lines, trawls or other fishing
apparatus which restrict manoeuvrability, but does not include a vessel fishing with trolling lines or
other fishing apparatus which do not restrict manoeuvrability.

(e) The word "seaplane" includes any aircraft designed to manoeuvre on the water.

(f) The term "vessel not under command" means a vessel which through some exceptional circumstance is
unable to manoeuvre as required by these Rules and is therefore unable to keep out of the way of another
vessel.

(g) The term "vessel restricted in her ability to manoeuvre" means a vessel which from the nature of her
work is restricted in her ability to manoeuvre as required by these Rules and is therefore unable to keep
out of the way of another vessel.

The term "vessels restricted in their ability to manoeuvre" shall include but not be limited to:
(i) A vessel engaged in laying, servicing or picking up a navigation mark, submarine cable or pipeline,
(ii) A vessel engaged in dredging, surveying or underwater operations,
(iii)A vessel engaged in replenishment or transferring persons, provisions or cargo while underway,
(iv) A vessel engaged in the launching or recovery of aircraft,
(v) A vessel engaged in mine clearance operations,
(vi) A vessel engaged in a towing operation such as severely restricts the towing vessel and her tow in their

ability to deviate from their course.

(h) The term "vessel constrained by her draught" means a power-driven vessel that, because of the vessel's
draught in relation to the available depth and width of navigable water, is severely restricted in the ves-
sel's ability to deviate from the course the vessel is following.

(i) The word "underway" means that a vessel is not at anchor, or made fast to the shore, or aground.

(j) The words "length" and "breadth" of a vessel mean her length overall and greatest breadth.

(k) Vessels shall be deemed to be in sight of one another only when one can be observed visually from the
other.

(l) The term "restricted visibility" means any condition in which visibility is restricted by fog, mist, falling
snow, heavy rainstorms, sandstorms or any other similar causes.

PART B--STEERING AND SAILING RULES
SECTION I--CONDUCT OF VESSELS IN ANY CONDITION OF VISIBILITY
Rule 4
Application
Rules in this Section apply in any condition of visibility.
Rule 5
Look-out
Every vessel shall at all times maintain a proper look-out by sight and hearing as well as by all available
means appropriate in the prevailing circumstances and conditions so as to make a full appraisal of the sit-
uation and of the risk of collision.
Rule 6
Safe Speed--International
Every vessel shall at all times proceed at a safe speed so that she can take proper and effective action to
avoid collision and be stopped within a distance appropriate to the prevailing circumstances and condi-
tions.
In determining a safe speed the following factors shall be among those taken into account:
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(a) By all vessels:
(i) The state of visibility,
(ii) The traffic density including concentrations of fishing vessels or any other vessels,
(iii)The manoeuvrability of the vessel with special reference to stopping distance and turning ability in

the prevailing conditions,
(iv) At night the presence of background light such as from shore lights or from back scatter of her own

lights,
(v) The state of wind, sea and current, and the proximity of navigational hazards,
(vi) The draught in relation to the available depth of water.

(b)Additionally, by vessels with operational radar:
(i) The characteristics, efficiency and limitations of the radar equipment,
(ii) Any constraints imposed by the radar range scale in use,
(iii)The effect on radar detection of the sea state, weather and other sources of interference,
(iv) The possibility that small vessels, ice and other floating objects may not be detected by radar at an

adequate range,
(v) The number, location and movement of vessels detected by radar,
(vi) The more exact assessment of the visibility that may be practicable when radar is used to determine

the range of vessels or other objects in the vicinity.
Safe Speed--Canadian Modifications
(c) In the Canadian waters of a roadstead, harbour, river, lake or inland waterway, every vessel passing an-

other vessel or work that includes a dredge, tow, grounded vessel or wreck shall proceed with caution at a
speed that will not adversely affect the vessel or work being passed, and shall comply with any relevant
instruction or direction contained in any Notice to Mariners or Notice to Shipping.

(d) For the purpose of paragraph (c), where it cannot be determined with certainty that a passing vessel will
not adversely affect another vessel or work described in that paragraph, the passing vessel shall proceed
with caution at the minimum speed at which she can be kept on her course.

(e) In the Canadian waters of a roadstead, harbour, river, lake or inland waterway, every vessel shall navigate
with caution and shall comply with any relevant instruction or direction contained in any Notice to Mari-
ners or Notice to Shipping where abnormal water levels, ice conditions or a casualty to a vessel or aid to
navigation may;

(i) Make navigation difficult or hazardous,
(ii) Cause damage to property, or
(iii) Block the navigational channel.

Rule 7
Risk of Collision

(a) Every vessel shall use all available means appropriate to the prevailing circumstances and conditions to
determine if risk of collision exists. If there is any doubt such risk shall be deemed to exist.

(b) Proper use shall be made of radar equipment if fitted and operational, including long-range scanning to
obtain early warning of risk of collision and radar plotting or equivalent systematic observation of detect-
ed objects.

(c) Assumptions shall not be made on the basis of scanty information, especially scanty radar information.

(d) In determining if risk of collision exists the following considerations shall be among those taken into ac-
count:
(i) Such risk shall be deemed to exist if the compass bearing of an approaching vessel does not apprecia-

bly change,
(ii) Such risk may sometimes exist even when an appreciable bearing change is evident, particularly

when approaching a very large vessel or a tow or when approaching a vessel at close range.
Rule 8
Action to avoid Collision

(a) Any action taken to avoid collision shall, if the circumstances of the case admit, be positive, made in am-
ple time and with due regard to the observance of good seamanship.
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(b) Any alteration of course and/or speed to avoid collision shall, if the circumstances of the case admit, be
large enough to be readily apparent to another vessel observing visually or by radar; a succession of
small alterations of course and/or speed should be avoided.

(c) If there is sufficient sea room, alteration of course alone may be the most effective action to avoid a
close-quarters situation provided that it is made in good time, is substantial and does not result in an-
other close-quarters situation.

(d) Action taken to avoid collision with another vessel shall be such as to result in passing at a safe dis-
tance. The effectiveness of the action shall be carefully checked until the other vessel is finally past and
clear.

(e) If necessary to avoid collision or allow more time to assess the situation, a vessel shall slacken her
speed or take all way off by stopping or reversing her means of propulsion.

(i) A vessel which, by any of these Rules, is required not to impede the passage or safe passage of another
vessel shall, when required by the circumstances of the case, take early action to allow sufficient sea
room for the safe passage of the other vessel.

(ii) A vessel required not to impede the passage or the safe passage of another vessel is not relieved of this
latter obligation if approaching the other vessel so as to involve risk of collision and shall, when taking
action, have full regard to the action which may be required by the rules of this Part.

(iii)A vessel the passage of which is not to be impeded remains fully obliged to comply with the rules of
this Part when the two vessels are approaching one another so as to involve risk of collision.

Rule 9
Narrow Channels—International

(a) A vessel proceeding along the course of a narrow channel or fairway shall keep as near to the outer limit
of the channel or fairway which lies on her starboard side as is safe and practicable.

(b) A vessel of less than 20 metres in length or a sailing vessel shall not impede the passage of a vessel which
can safely navigate only within a narrow channel or fairway.

(c) A vessel engaged in fishing shall not impede the passage of any other vessel navigating within a narrow
channel or fairway.

(d) A vessel shall not cross a narrow channel or fairway if such crossing impedes the passage of a vessel
which can safely navigate only within such channel or fairway. The latter vessel may use the sound signal
prescribed in Rule 34(d) if in doubt as to the intention of the crossing vessel.

(e) (i) In a narrow channel or fairway when overtaking can take place only if the vessel to be overtaken has
to take action to permit safe passing, the vessel intending to overtake shall indicate her intention by
sounding the appropriate signal prescribed in Rule 34(c)

(ii) The vessel to be overtaken shall, if in agreement, sound the appropriate signal prescribed in Rule
34(c)(ii) and take steps to permit safe passing. If in doubt she may sound the signals prescribed in
Rule 34(d).

(iii)This Rule does not relieve the overtaking vessel of her obligation under Rule 13.

(f) A vessel nearing a bend or an area of a narrow channel or fairway where other vessels may be obscured
by an intervening obstruction shall navigate with particular alertness and caution and shall sound the ap-
propriate signal prescribed in Rule 34(e).

(g) Any vessel shall, if the circumstances of the case admit, avoid anchoring in a narrow channel.
Narrow Channels--Canadian Modifications

(h) Notwithstanding paragraph (d), in the waters of the Great Lakes Basin, a vessel that can safely navigate
only within a narrow channel or fairway shall, if a crossing vessel impedes her passage, use the sound sig-
nal prescribed in Rule 34(d) if in doubt as to the intention of the crossing vessel.
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(i) Notwithstanding paragraph (e), in a narrow channel or fairway in the waters of the Great Lakes Basin, a
vessel shall indicate its intention to overtake, or its agreement to being overtaken, as the case may be, by
sounding the whistle signals prescribed in Rule 34(j).

(j) In the Canadian waters of a narrow channel or fairway a barge or an inconspicuous, partly submerged
vessel or object shall not be navigated, moored or anchored so as to impede the safe passage of any other
vessel or object using those waters.

(k) Notwithstanding paragraph (a) and Rule 14(a), in the Canadian waters of a narrow channel or fairway
where there is a current or tidal stream and two power-driven vessels are meeting each other from oppo-
site directions so as to involve risk of collision,

(i) the vessel proceeding with the current or tidal stream shall be the stand-on vessel and shall propose
the place of passage and shall indicate the side on which she intends to pass by sounding the appro-
priate signal prescribed in Rule 34(a) or (g),

(ii) the vessel proceeding against the current or tidal stream shall keep out of the way of the vessel pro-
ceeding with the current or tidal stream and shall hold as necessary to permit safe passing,

(iii)The vessel proceeding against the current or tidal stream shall promptly reply to the signal referred to
in subparagraph (i) with the same signal, if she is in agreement, and with the sound signal prescribed
in Rule 34(d), if she is in doubt.

Rule 10
Traffic Separation Schemes—International

(a) This rule applies to traffic separation schemes adopted by the Organization and does not relieve any ves-
sel of her obligation under any other rule.

(b) A vessel using a traffic separation scheme shall:
(i) Proceed in the appropriate traffic lane in the general direction of traffic flow for that lane,
(ii) So far as practicable keep clear of a traffic separation line or separation zone,
(iii)Normally join or leave a traffic lane at the termination of the lane, but when joining or leaving from

either side shall do so at as small an angle to the general direction of traffic flow as practicable.

(c) A vessel shall, so far as practicable, avoid crossing traffic lanes but, if obliged to do so, shall cross on a
heading as nearly as practicable at right angles to the general direction of traffic flow.

(d) (i) A vessel shall not use an inshore traffic zone when it can safely use the appropriate traffic lane within
the adjacent traffic separation scheme. However, vessels of less than 20 metres in length, sailing vessels
and vessels engaged in fishing may use the inshore traffic zone.
(ii) Notwithstanding subparagraph (i), a vessel may use an inshore traffic zone when en route to or from

a port, an offshore installation or structure, a pilot station or any other place situated within the in-
shore traffic zone or to avoid immediate danger.

(e) A vessel other than a crossing vessel or a vessel joining or leaving a lane shall not normally enter a separa-
tion zone or cross a separation line except
(i) in cases of emergency to avoid immediate danger, or
(ii) to engage in fishing within a separation zone.

(f) A vessel navigating in areas near the terminations of traffic separation schemes shall do so with particular
caution.

(g) A vessel shall so far as practicable avoid anchoring in a traffic separation scheme or in areas near its ter-
minations.

(h) A vessel not using a traffic separation scheme shall avoid it by as wide a margin as is practicable.

(i) A vessel engaged in fishing shall not impede the passage of any vessel following a traffic lane.

(j) A vessel of less than 20 metres in length or a sailing vessel shall not impede the safe passage of a power-
driven vessel following a traffic lane.
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(k) A vessel restricted in her ability to manoeuvre when engaged in an operation for the maintenance of safe-
ty of navigation in a traffic separation scheme is exempted from complying with this Rule to the extent
necessary to carry out the operation.

(l) A vessel restricted in her ability to manoeuvre when engaged in an operation for the laying, servicing or
picking up of a submarine cable, within a traffic separation scheme, is exempted from complying with
this Rule to the extent necessary to carry out the operation.

Traffic Separation Schemes--Canadian Modifications

(m)Traffic separation schemes adopted by the Organization shall be described in Notices to Mariners or No-
tices to Shipping.

(m.1) Subject to paragraphs (o) and (p), paragraphs (a) to (l) apply to any routing system described in Notices
to Mariners or Notices to Shipping.

(n) Every power-driven vessel of more than 20 metres in length shall use the route within a traffic separation
scheme or a routing system by which it can safely proceed to its destination.

(o) Paragraphs (b), (c) and (h) do not apply to a vessel engaged in fishing with nets, lines, trawls, trolling lines
or other fishing apparatus in or near a routing system located in Canadian waters or fishing zones.

(p) Paragraphs (b), (c), (e) and (h) do not apply to a vessel engaged in laying, servicing or picking up a naviga-
tion mark, submarine cable or pipeline, dredging, surveying, underwater operations or launching or re-
covering aircraft in or near a routing system located in Canadian waters or fishing zones, where that
vessel
(i) does not prevent other vessels that use the route from navigating safely,
(ii) identifies herself to approaching vessels and informs them of the location and nature of the operation

and of her intentions, and
(iii)informs the Department of Fisheries and Oceans, as soon as practicable before the commencement

of the operation, of

(A) the nature, location and duration of the operation, and

(B) any cautionary advice necessary concerning the operation.

(q) A vessel making a transatlantic voyage shall, as far as practicable, avoid crossing the Grand Banks of New-
foundland north of latitude 43° north.

PART B--STEERING AND SAILING RULES
SECTION II--CONDUCT OF VESSELS IN SIGHT OF ONE ANOTHER
Rule 11
Application
Rules in this Section apply to vessels in sight of one another.
Rule 12
Sailing Vessels

(a) When two sailing vessels are approaching one another, so as to involve risk of collision, one of them shall
keep out of the way of the other as follows:
(i) when each has the wind on a different side, the vessel which has the wind on the port side shall keep

out of the way of the other,
(ii) when both have the wind on the same side, the vessel which is to windward shall keep out of the way

of the vessel which is to leeward,
(iii)if a vessel with the wind on the port side sees a vessel to windward and cannot determine with cer-

tainty whether the other vessel has the wind on the port or on the starboard side, she shall keep out of
the way of the other.

(b)For the purposes of this Rule, the windward side shall be deemed to be the side opposite to that on which
the mainsail is carried or, in the case of a square-rigged vessel, the side opposite to that on which the
largest fore-and-aft sail is carried.
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Rule 13
Overtaking—International

(a) Notwithstanding anything contained in the Rules of Part B, Sections I and II, any vessel overtaking any
other vessel shall keep out of the way of the vessel being overtaken.

(b) A vessel shall be deemed to be overtaking when coming up with another vessel from a direction more
than 22.5 degrees abaft her beam, that is, in such a position with reference to the vessel she is overtaking,
that at night she would be able to see only the stern light of that vessel but neither of her sidelights.

(c) When a vessel is in any doubt as to whether she is overtaking another, she shall assume that this is the
case and act accordingly.

(d) Any subsequent alteration of the bearing between the two vessels shall not make the overtaking vessel a
crossing vessel within the meaning of these Rules or relieve her of the duty of keeping clear of the over-
taken vessel until she is finally past and clear.

Overtaking--Canadian Modification

(e) Notwithstanding paragraph (b), in the waters of the Great Lakes Basin, a vessel shall be deemed to be
overtaking another vessel when at night she would be able to see
(i) the stern light of the other vessel, or
(ii) in the case of a power-driven vessel lighted in accordance with Rule 23(c) or (e), the all-round white

light or lights of the other vessel but not her sidelights.
Rule 14
Head-on Situation

(a) When two power-driven vessels are meeting on reciprocal or nearly reciprocal courses so as to involve
risk of collision, each shall alter her course to starboard so that each shall pass on the port side of the oth-
er.

(b) Such a situation shall be deemed to exist when a vessel sees the other ahead or nearly ahead and by night
she could see the masthead lights of the other in a line or nearly in a line and/or both sidelights and by
day she observes the corresponding aspect of the other vessel.

(c) When a vessel is in any doubt as to whether such a situation exists she shall assume that it does exist and
act accordingly.

Rule 15
Crossing Situation—International

(a) When two power-driven vessels are crossing so as to involve risk of collision, the vessel which has the
other on her own starboard side shall keep out of the way and shall, if the circumstances of the case ad-
mit, avoid crossing ahead of the other vessel.

Crossing Situation--Canadian Modification

(b) Notwithstanding paragraph (a), in Canadian waters, a vessel crossing a river shall keep out of the way of a
power-driven vessel ascending or descending the river, except on the St. Lawrence River northeast of Île
Rouge.

Rule 16
Action by Give-way Vessel

Every vessel which is directed to keep out of the way of another vessel shall, so far as practicable, take early
and substantial action to keep well clear.

Rule 17
Action by Stand-on Vessel
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(a) (i) Where one of two vessels is to keep out of the way, the other shall keep her course and speed.

(ii) The latter vessel may however take action to avoid collision by her manoeuvre alone, as soon as it be-
comes apparent to her that the vessel required to keep out of the way is not taking appropriate action
in compliance with these Rules.

(b) When, from any cause, the vessel required to keep her course and speed finds herself so close that colli-
sion cannot be avoided by the action of the give-way vessel alone, she shall take such action as will best
aid to avoid collision.

(c) A power-driven vessel which takes action in a crossing situation in accordance with subparagraph (a)(ii)
of this Rule to avoid collision with another power-driven vessel shall, if the circumstances of the case ad-
mit, not alter course to port for a vessel on her own port side.

(d) This Rule does not relieve the give-way vessel of her obligation to keep out of the way.

Rule 18
Responsibilities between Vessels
Except where Rules 9, 10 and 13 otherwise require:

(a) A power-driven vessel underway shall keep out of the way of:
(i) a vessel not under command,
(ii) a vessel restricted in her ability to manoeuvre,
(iii)a vessel engaged in fishing,
(iv) a sailing vessel.

(b) A sailing vessel underway shall keep out of the way of:
(i) a vessel not under command,
(ii) a vessel restricted in her ability to manoeuvre,
(iii)a vessel engaged in fishing.

(c) A vessel engaged in fishing when underway shall, so far as practicable, keep out of the way of:
(i) a vessel not under command,
(ii) a vessel restricted in her ability to manoeuvre.

(d) (i) Any vessel other than a vessel not under command or a vessel restricted in her ability to manoeuvre
shall, if the circumstances of the case admit, avoid impeding the safe passage of a vessel constrained by
her draught, exhibiting the signals in Rule 28.
(ii) A vessel constrained by her draught shall navigate with particular caution having full regard to her

special condition.

(e) A seaplane on the water shall, in general, keep well clear of all vessels and avoid impeding their naviga-
tion. In circumstances, however, where risk of collision exists, she shall comply with the Rules of this
Part.

PART B--STEERING AND SAILING RULES
SECTION III--CONDUCT OF VESSELS IN RESTRICTED VISIBILITY
Rule 19
Conduct of Vessels in Restricted Visibility

(a) This Rule applies to vessels not in sight of one another when navigating in or near an area of restricted
visibility.

(b) Every vessel shall proceed at a safe speed adapted to the prevailing circumstances and conditions of re-
stricted visibility. A power-driven vessel shall have her engines ready for immediate manoeuvre.

(c) Every vessel shall have due regard to the prevailing circumstances and conditions of restricted visibility
when complying with the Rules of Section I of this Part.
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(d) A vessel which detects by radar alone the presence of another vessel shall determine if a close-quarters
situation is developing and/or risk of collision exists. If so, she shall take avoiding action in ample time,
provided that when such action consists of an alteration of course, so far as practicable the following
shall be avoided:

(i) an alteration of course to port for a vessel forward of the beam, other than for a vessel being overtak-
en,

(ii) an alteration of course towards a vessel abeam or abaft the beam.

(e) Except where it has been determined that a risk of collision does not exist, every vessel which hears ap-
parently forward of her beam the fog signal of another vessel, or which cannot avoid a close-quarters sit-
uation with another vessel forward of her beam, shall reduce her speed to the minimum at which she can
be kept on her course. She shall if necessary take all her way off and in any event navigate with extreme
caution until danger of collision is over.

PART C--LIGHTS AND SHAPES
Rule 20
Application

(a) Rules in this Part shall be complied with in all weathers.

(b) The Rules concerning lights shall be complied with from sunset to sunrise, and during such times no oth-
er lights shall be exhibited, except such lights as cannot be mistaken for the lights specified in these Rules
or do not impair their visibility or distinctive character, or interfere with the keeping of a proper look-out.

(c) The lights prescribed by these Rules shall, if carried, also be exhibited from sunrise to sunset in restricted
visibility and may be exhibited in all other circumstances when it is deemed necessary.

(d) The Rules concerning shapes shall be complied with by day.

(e) The lights and shapes specified in these Rules shall comply with the provisions of Annex I to these Regu-
lations.

Rule 21
Definitions—International

(a) "Masthead light" means a white light placed over the fore and aft centreline of the vessel showing an un-
broken light over an arc of the horizon of 225 degrees and so fixed as to show the light from right ahead to
22.5 degrees abaft the beam on either side of the vessel.

(b) "Sidelights" means a green light on the starboard side and a red light on the port side each showing an
unbroken light over an arc of the horizon of 112.5 degrees and so fixed as to show the light from right
ahead to 22.5 degrees abaft the beam on its respective side. In a vessel of less than 20 metres in length the
sidelights may be combined in one lantern carried on the fore and aft centreline of the vessel.

(c) "Stern light" means a white light placed as nearly as practicable at the stern showing an unbroken light
over an arc of the horizon of 135 degrees and so fixed as to show the light 67.5 degrees from right aft on
each side of the vessel.

(d) "Towing light" means a yellow light having the same characteristics as the "stern light" defined in para-
graph (c) of this Rule.

(e) "All-round light" means a light showing an unbroken light over an arc of the horizon of 360 degrees.

(f) "Flashing light" means a light flashing at regular intervals at a frequency of 120 flashes or more per min-
ute.

Definitions--Canadian Modification

(g) "Special flashing light" means a yellow light flashing at regular intervals at a frequency of 50 to 70 flashes
per minute, placed as far forward and as nearly as practicable on the fore and aft centreline of a vessel
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and showing an unbroken light over an arc of the horizon of not less than 180 degrees nor more than 225
degrees and so fixed as to show the light from right ahead to abeam and not more than 22.5 degrees abaft
the beam on either side of the vessel.

(h)"Blue flashing light" means a blue all-round light flashing at regular intervals at a frequency of 50 to 70
flashes per minute.

Rule 22
Visibility of Lights--International
The lights prescribed in these Rules shall have an intensity as specified in section 8 of Annex I to these Regu-
lations so as to be visible at the following minimum ranges:

(a) In vessels of 50 metres or more in length:
-- a masthead light, six miles,
-- a sidelight, three miles,
-- a stern light, three miles,
-- a towing light, three miles,
-- a white, red, green or yellow all-round light, three miles.

(b) In vessels of 12 metres or more in length but less than 50 metres in length:
-- a masthead light, five miles; except that where the length of the vessel is less than 20 metres, three

miles,
--a sidelight, two miles,
--a stern light, two miles,
--a towing light, two miles,
--a white, red, green or yellow all-round light, two miles.

(c) In vessels of less than 12 metres in length:
-- a masthead light, two miles,
-- a sidelight, one mile,
-- a stern light, two miles,
-- a towing light, two miles,
-- a white, red, green or yellow all-round light, two miles.

(d)In inconspicuous, partly submerged vessels or objects being towed:
-- a white all-round light, three miles.

Visibility of Lights--Canadian Modification

(e) In vessels being pushed ahead, irrespective of length:
-- a special flashing light, two miles.

(f) In any government or police vessel:
-- a blue flashing light, two miles.

Rule 23
Power-driven Vessels Underway—International

(a) A power-driven vessel underway shall exhibit:
(i) a masthead light forward,
(ii) a second masthead light abaft of and higher than the forward one; except that a vessel of less than 50
metres in length shall not be obliged to exhibit such light but may do so,
(iii)sidelights,
(iv) a stern light.

(b) An air cushion vessel when operating in the non-displacement mode shall, in addition to the lights pre-
scribed in paragraph (a) of this Rule, exhibit an all-round flashing yellow light.
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(c) Power Driven vessel
(i) A power-driven vessel of less than 12 metres in length may in lieu of the lights prescribed in para-
graph (a) of this Rule exhibit an all-round white light and sidelights.
(ii) A power-driven vessel of less than seven metres in length whose maximum speed does not exceed
seven knots may in lieu of the lights prescribed in paragraph (a) of this Rule exhibit an all-round white
light and shall, if practicable, also exhibit sidelights.
(iii)The masthead light or all-round white light on a power-driven vessel of less than 12 metres in length
may be displaced from the fore and aft centerline of the vessel if centreline fitting is not practicable, pro-
vided that the sidelights are combined in one lantern which shall be carried on the fore and aft centreline
of the vessel or located as nearly as practicable in the same fore and aft line as the masthead light or the
all-round white light.

Power-driven Vessels Underway--Canadian Modifications

(d) Rule 23(c) (ii) does not apply to a Canadian power-driven vessel in any waters or to a non-Canadian pow-
er-driven vessel in the Canadian waters of a roadstead, harbour, river, lake or inland waterway.

(e) In the waters of the Great Lakes Basin, a power-driven vessel when underway may, instead of the second
masthead light and stern light prescribed in paragraph (a), carry, in the position of the second masthead
light, a single all-round white light or two such lights placed not over 800 millimetres apart horizontally,
one on either side of the keel and so arranged that one or the other or both shall be visible from any angle
of approach and for the same minimum range as the masthead lights.

Rule 24
Towing and Pushing—International

(a) A power-driven vessel when towing shall exhibit:
(i) instead of the light prescribed in Rule 23(a)(i) or (a)(ii), two masthead lights in a vertical line. When

the length of the tow, measuring from the stern of the towing vessel to the after end of the tow ex-
ceeds 200 metres, three such lights in a vertical line,

(ii) sidelights,
(iii)a stern light,
(iv) a towing light in a vertical line above the stern light,
(v) when the length of the tow exceeds 200 metres, a diamond shape where it can best be seen.

(b) When a pushing vessel and a vessel being pushed ahead are rigidly connected in a composite unit they
shall be regarded as a power-driven vessel and exhibit the lights prescribed in Rule 23.

(c) A power-driven vessel when pushing ahead or towing alongside, except in the case of a composite unit,
shall exhibit:
(i) instead of the light prescribed in Rule 23(a)(i) or (a)(ii), two masthead lights in a vertical line,
(ii) sidelights,
(iii)a stern light.

(d) A power-driven vessel to which paragraph (a) or (c) of this Rule applies shall also comply with Rule
23(a)(ii).

(e) A vessel or object being towed, other than those mentioned in paragraph (g) or this Rule, shall exhibit:
(i) sidelights,
(ii) a stern light,
(iii)when the length of the tow exceeds 200 metres, a diamond shape where it can best be seen.

(f) Provided that any number of vessels being towed alongside or pushed in a group shall be lighted as one
vessel,
(i) a vessel being pushed ahead, not being part of a composite unit, shall exhibit at the forward end, side-

lights,
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(ii) a vessel being towed alongside shall exhibit a stern light and at the forward end, sidelights.

(g) An inconspicuous, partly submerged vessel or object, or combination of such vessels or objects being
towed, shall exhibit:
(i) if it is less than 25 metres in breadth, one all-round white light at or near the forward end and one at

or near the after end except that dracones need not exhibit a light at or near the forward end,
(ii) if it is 25 metres or more in breadth, two additional all-round white lights at or near the extremities of

its breadth,
(iii)if it exceeds 100 metres in length, additional all-round white lights between the lights prescribed in

subparagraphs (i) and (ii) so that the distance between the lights shall not exceed 100 metres,
(iv) a diamond shape at or near the aftermost extremity of the last vessel or object being towed and if the

length of the tow exceeds 200 metres an additional diamond shape where it can best be seen and lo-
cated as far forward as is practicable.

(h) Where from any sufficient cause it is impracticable for a vessel or object being towed to exhibit the lights
or shapes prescribed in paragraph (e) or (g) of this Rule, all practicable measures shall be taken to light
the vessel or object towed or at least to indicate the presence of such vessel or object.

(i) Where from any sufficient cause it is impracticable for a vessel not normally engaged in towing opera-
tions to display the lights prescribed in paragraph (a) or (c) of this Rule, such vessel shall not be required
to exhibit those lights when engaged in towing another vessel in distress or otherwise in need of assis-
tance. All practicable measures shall be taken to indicate the nature of the relationship between the tow-
ing vessel and the vessel being towed as authorized by Rule 36, in particular by illuminating the towline.

Towing and Pushing--Canadian Modifications

(j) Notwithstanding paragraphs (e) and (h), within Canadian waters or fishing zones, where it is impractica-
ble for a barge being towed to comply with paragraph (e) the barge shall exhibit the lights prescribed in
paragraphs (k) to (m).

(k) Subject to paragraphs (l) to (n), every barge shall carry one all-round white light at each end of the barge.

(l) Where two or more barges are grouped together, the group may be lighted as a single barge.

(m)Subject to paragraph (n), where two or more barges are grouped together, the total length of the group
exceeds 100 metres and the group is lighted as a single barge, the group shall carry an all-round white
light located as closely as practicable at the middle point of the group, in addition to the lights prescribed
in paragraph (k).

(n) A barge being pushed ahead shall carry, instead of the all-round white lights prescribed in paragraphs (k)
and (m), white lights that show an unbroken light over an arc of the horizon of 225 degrees and are fixed
so as to show the light from right ahead to 22.5 degrees abaft the beam on either side of the barge.

(o) Notwithstanding paragraph (c), in the waters of the Great Lakes Basin, a power-driven vessel when push-
ing ahead or towing alongside shall exhibit two towing lights in a vertical line instead of the stern light
prescribed in paragraph (c).

(p) In the waters of the Great Lake Basin, a special flashing light shall be exhibited at the forward end of a
vessel or vessels being pushed ahead, in addition to the lights prescribed in paragraphs (f) and (n).

Rule 25

Sailing Vessels Underway and Vessels Under Oars—International

(a) A sailing vessel underway shall exhibit:
(i) sidelights,
(ii) a stern light.



241
marinetrainingbc.com - 1-855-655-2628

DatumMarine Services Ltd - SVOP

(b) In a sailing vessel of less than 20 metres in length the lights prescribed in paragraph (a) of this Rule may
be combined in one lantern carried at or near the top of the mast where it can best be seen.

(c) A sailing vessel underway may, in addition to the lights prescribed in paragraph (a) of this Rule, exhibit at
or near the top of the mast, where they can best be seen, two all-round lights in a vertical line, the upper
being red and the lower green, but these lights shall not be exhibited in conjunction with the combined
lantern permitted by paragraph (b) of this Rule.

(d) (i) A sailing vessel of less than seven metres in length shall, if practicable, exhibit the lights prescribed in
paragraph (a) or (b) of this Rule, but if she does not, she shall have ready at hand an electric torch or
lighted lantern showing a white light which shall be exhibited in sufficient time to prevent collision.
(ii) A vessel under oars may exhibit the lights prescribed in this Rule for sailing vessels, but if she does

not, she shall have ready at hand an electric torch or lighted lantern showing a white light which shall
be exhibited in sufficient time to prevent collision.

(e) A vessel proceeding under sail when also being propelled by machinery shall exhibit forward where it can
best be seen a conical shape, apex downwards.

Sailing Vessels Underway and Vessels Under Oars--Canadian Modification

(f) Notwithstanding paragraph (e), in the Canadian waters of a roadstead, harbour, river, lake or inland wa-
terway, a vessel of less than 12 metres in length proceeding under sail when also being propelled by ma-
chinery is not required to exhibit a conical shape, apex downwards, but may do so.

Rule 26

Fishing Vessels—International

(a) A vessel engaged in fishing, whether underway or at anchor, shall exhibit only the lights and shapes pre-
scribed in this Rule.

(b) A vessel when engaged in trawling, by which is meant the dragging through the water of a dredge net or
other apparatus used as a fishing appliance, shall exhibit:
(i) two all-round lights in a vertical line, the upper being green and the lower white, or a shape consisting

of two cones with their apexes together in a vertical line one above the other,
(ii) a masthead light abaft of and higher than the all-round green light; a vessel of less than 50 metres in

length shall not be obliged to exhibit such a light but may do so,
(iii)when making way through the water, in addition to the lights prescribed in this paragraph, sidelights

and a stern light.

(c) A vessel engaged in fishing, other than trawling, shall exhibit:
(i) two all-round lights in a vertical line, the upper being red and the lower white, or a shape consisting

of two cones with their apexes together in a vertical line one above the other,
(ii) when there is outlying gear extending more than 150 metres horizontally from the vessel, an all-

round white light or a cone apex upwards in the direction of the gear,
(iii)when making way through the water, in addition to the lights prescribed in this paragraph, sidelights

and a stern light.

(d) The additional signals described in Annex II apply to a vessel engaged in fishing in close proximity to oth-
er vessels engaged in fishing.

(e) A vessel when not engaged in fishing shall not exhibit the lights or shapes prescribed in this Rule, but on-
ly those prescribed for a vessel of her length.

Fishing Vessels--Canadian Modification

(f) Notwithstanding paragraph (d), a vessel engaged in fishing in Canadian waters and fishing zones in close
proximity to another vessel or vessels engaged in fishing
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(i) may, if it is less than 20 metres in length or fishing with purse seine gear, and
(ii) shall, if it is 20 metres or more in length and fishing other than with purse seine gear, exhibit and

sound the appropriate signals prescribed in Annex II.

Rule 27

Vessels not under Command or Restricted in their Ability to Manoeuvre

(a) A vessel not under command shall exhibit:
(i) two all-round red lights in a vertical line where they can best be seen,
(ii) two balls or similar shapes in a vertical line where they can best be seen,
(iii)when making way through the water, in addition to the lights prescribed in this paragraph, sidelights

and a stern light.

(b) A vessel restricted in her ability to manoeuvre, except a vessel engaged in mine clearance operations,
shall exhibit:
(i) three all-round lights in a vertical line where they can best be seen. The highest and lowest of these

lights shall be red and the middle light shall be white,
(ii) three shapes in a vertical line where they can best be seen. The highest and lowest of these shapes

shall be balls and the middle one a diamond,
(iii)when making way through the water, a masthead light or lights, sidelights and a stern light, in addi-

tion to the lights prescribed in subparagraph (i),
(iv) when at anchor, in addition to the lights or shapes prescribed in subparagraphs (i) and (ii), the light,

lights or shape prescribed in Rule 30.

(c) A power-driven vessel engaged in a towing operation such as severely restricts the towing vessel and her
tow in their ability to deviate from their course shall, in addition to the lights or shapes prescribed in Rule
24(a), exhibit the lights or shapes prescribed in subparagraphs (b)(i) and (ii) of this Rule.

(d) A vessel engaged in dredging or underwater operations, when restricted in her ability to manoeuvre, shall
exhibit the lights and shapes prescribed in subparagraphs (b)(i), (ii) and (iii) of this Rule and shall in addi-
tion, when an obstruction exists, exhibit:
(i) two all-round red lights or two balls in a vertical line to indicate the side on which the obstruction ex-

ists,
(ii) two all-round green lights or two diamonds in a vertical line to indicate the side on which another

vessel may pass,
(iii)when at anchor the lights or shapes prescribed in this paragraph instead of the lights or shape pre-

scribed in Rule 30.

(e) Whenever the size of a vessel engaged in diving operations makes it impracticable to exhibit all lights and
shapes prescribed in paragraph (d) of this Rule, the following shall be exhibited:
(i) three all-round lights in a vertical line where they can best be seen. The highest and lowest of these

lights shall be red and the middle light shall be white,
(ii) a rigid replica of the International Code flag "A" not less than one metre in height. Measures shall be

taken to ensure its all-round visibility.

(f) A vessel engaged in mine clearance operations shall, in addition to the lights prescribed for a power-driv-
en vessel in Rule 23 or to the lights or shape prescribed for a vessel at anchor in Rule 30 as appropriate,
exhibit three all-round green lights or three balls. One of these lights or shapes shall be exhibited near the
foremast head and one at each end of the fore yard. These lights or shapes indicate that it is dangerous
for another vessel to approach within 1 000 metres of the mine clearance vessel.

(g) Vessels of less than 12 metres in length, except those engaged in diving operations, shall not be required
to exhibit the lights and shapes prescribed in this Rule.
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(h) The signals prescribed in this Rule are not signals of vessels in distress and requiring assistance. Such sig-
nals are contained in Annex IV.

Rule 28

Vessels Constrained by their Draught—International

(a) A vessel constrained by her draught may, in addition to the lights prescribed for power-driven vessels in
Rule 23, exhibit where they can best be seen three all-round red lights in a vertical line, or a cylinder.

Vessels Constrained by their Draught--Canadian Modification

(b) Notwithstanding paragraph (a), in the Canadian waters of a roadstead, harbour, river, lake or inland wa-
terway, no vessel shall exhibit three all-round red lights in a vertical line or a cylinder.

Rule 29

Pilot Vessels

(a) A vessel engaged on pilotage duty shall exhibit:
(i) at or near the masthead, two all-round lights in a vertical line, the upper being white and the lower

red,
(ii) when underway, in addition, sidelights and a stern light,
(iii)when at anchor, in addition to the lights prescribed in subparagraph (i), the light, lights or shape pre-

scribed in Rule 30 for vessels at anchor.

(b) A pilot vessel when not engaged on pilotage duty shall exhibit the lights or shapes prescribed for a similar
vessel of her length.

Rule 30

Anchored Vessels and Vessels Aground—International

(a) A vessel at anchor shall exhibit where it can best be seen:
(i) in the fore part, an all-round white light or one ball,
(ii) at or near the stern and at a lower level than the light prescribed in subparagraph (i), an all-round

white light.

(b) A vessel of less than 50 metres in length may exhibit an all-round white light where it can best be seen in-
stead of the lights prescribed in paragraph (a) of this Rule.

(c) A vessel at anchor may, and a vessel of 100 metres and more in length shall, also use the available work-
ing or equivalent lights to illuminate her decks.

(d) A vessel aground shall exhibit the lights prescribed in paragraph (a) or (b) of this Rule and in addition,
where they can best be seen:
(i) two all-round red lights in a vertical line,
(ii) three balls in a vertical line.

(e) A vessel of less than seven metres in length, when at anchor, not in or near a narrow channel, fairway or
anchorage, or where other vessels normally navigate, shall not be required to exhibit the lights or shape
prescribed in paragraphs (a) and (b) of this Rule.

(f) A vessel of less than 12 metres in length, when aground, shall not be required to exhibit the lights or
shapes prescribed in subparagraphs (d)(i) and (ii) of this Rule.

Anchored Vessels and Vessels Aground--Canadian Modifications

(g) In the Canadian waters of a roadstead, harbour, river, lake or inland waterway, a barge or an inconspicu-
ous, partly submerged vessel or object may, when at anchor, exhibit the appropriate all-round white
lights prescribed by paragraphs 24(g) and (k) to (m) instead of the lights prescribed by paragraphs (a) to
(c) of this Rule.
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(h) Notwithstanding this Rule, in the Canadian waters of a roadstead, harbour, river, lake or inland water-
way, a barge or an inconspicuous, partly submerged vessel or object, when at anchor, is not required to
exhibit any light while located within a recognized mooring, storage or booming area that is not an area
in or near a narrow channel or fairway or where other vessels normally navigate.

Rule 31

Seaplanes

Where it is impracticable for a seaplane to exhibit lights and shapes of the characteristics or in the positions
prescribed in the Rules of this Part she shall exhibit lights and shapes as closely similar in characteristics and
position as is possible.

PART D--SOUND AND LIGHT SIGNALS

Rule 32

Definitions

(a) The word "whistle" means any sound signalling appliance capable of producing the prescribed blasts
and which complies with the specifications in Annex III to these Regulations.

(b) The term "short blast" means a blast of about one second's duration.

(c) The term "prolonged blast" means a blast of from four to six seconds' duration.

Rule 33

Equipment for Sound Signals—International

(a) A vessel of 12 metres or more in length shall be provided with a whistle and a bell and a vessel of 100 me-
tres or more in length shall, in addition, be provided with a gong, the tone and sound of which cannot be
confused with that of the bell. The whistle, bell and gong shall comply with the specifications in Annex
III. The bell or gong or both may be replaced by other equipment having the same respective sound char-
acteristics, provided that manual sounding of the prescribed signals shall always be practicable.

(b) A vessel of less than 12 metres in length shall not be obliged to carry the sound signaling appliances pre-
scribed in paragraph (a) of this Rule but if she does not, she shall be provided with some other means of
making an efficient sound signal.

Equipment for Sound Signals--Canadian Modification
(c) Notwithstanding paragraph (b), in the Canadian waters of a roadstead, harbour, river, lake or inland wa-

terway, a vessel that is
(i) less than 12 metres in length,
(ii) built or converted for the purpose of pushing or pulling any floating object, and
(iii)not solely employed in yarding or warping operations, shall carry the sound signal appliances pre-

scribed in paragraph (a) for a vessel of 12 metres or more in length.

Rule 34
Maneuvering and Warning Signals—International

(a) When vessels are in sight of one another, a power-driven vessel underway, when maneuvering as autho-
rized or required by these Rules, shall indicate that maneuver by the following signals on her whistle:
--one short blast to mean "I am altering my course to starboard",
--two short blasts to mean "I am altering my course to port",
--three short blasts to mean "I am operating astern propulsion".

(b) Any vessel may supplement the whistle signals prescribed in paragraph (a) of this Rule by light signals,
repeated as appropriate, whilst the manoeuvre is being carried out:
(i) these light signals shall have the following significance:
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--one flash to mean "I am altering my course to starboard",
--two flashes to mean "I am altering my course to port",
--three flashes to mean "I am operating astern propulsion",

(ii) the duration of each flash shall be about one second, the interval between flashes shall be about one
second, and the interval between successive signals shall be not less than 10 seconds,

(iii)the light used for this signal shall, if fitted, be an all-round white light, visible at a minimum range of
five miles, and shall comply with the provisions of Annex I.

(c) When in sight of one another in a narrow channel or fairway:
(i) a vessel intending to overtake another shall in compliance with Rule 9(e)(i) indicate her intention by

the following signals on her whistle:
--two prolonged blasts followed by one short blast to mean "I intend to overtake you on your star-

board side",
--two prolonged blasts followed by two short blasts to mean "I intend to overtake you on your port

side",
(ii) the vessel about to be overtaken when acting in accordance with Rule 9(e)(i) shall indicate her agree-

ment by the following signal on her whistle;
--one prolonged blast, one short, one prolonged and one short blast, in that order.

(d) When vessels in sight of one another are approaching each other and from any cause either vessel fails to
understand the intentions or actions of the other, or is in doubt whether sufficient action is being taken by
the other to avoid collision, the vessel in doubt shall immediately indicate such doubt by giving at least five
short and rapid blasts on the whistle. Such signal may be supplemented by a light signal of at least five
short and rapid flashes.

(e) A vessel nearing a bend or an area of a channel or fairway where other vessels may be obscured by an in-
tervening obstruction shall sound one prolonged blast. Such signal shall be answered with a prolonged
blast by any approaching vessel that may be within hearing around the bend or behind the intervening
obstruction.

(f) If whistles are fitted on a vessel at a distance apart of more than 100 metres, one whistle only shall be
used for giving manoeuvring and warning signals.

Manoeuvring and Warning Signals--Canadian Modifications
(g) Notwithstanding paragraph (a), in the waters of the Great Lakes Basin, when power-driven vessels are in

sight of one another and meeting or crossing at a distance within half a mile of each other, each vessel
underway, when manoeuvring as authorized or required by these Rules
(i) Shall indicate that manoeuvre by the following signals on her whistle:

--one short blast to mean "I intend to leave you on my port side",
--two short blasts to mean "I intend to leave you on my starboard side", and
--three short blasts to mean "I am operating astern propulsion", and

(ii) shall, upon hearing the one or two blast signal, referred to in subparagraph (i), of the other vessel indi-
cate her agreement by sounding the same whistle signal and taking the steps necessary to effect a safe
passing. If, however, for any cause, a vessel on hearing a one or two blast signal referred to in subpara-
graph (i) doubts the safety of the proposed manoeuvre, she shall sound the signal specified in para-
graph (d) and each vessel shall take appropriate precautionary action until a safe passing agreement is
made.

(h) Notwithstanding paragraph (b), in the waters of the Great Lakes Basin, a vessel may supplement the
whistle signals prescribed in paragraph (g) by light signals
(i) that have the following significance:

--one flash to mean "I intend to leave you on my port side",
--two flashes to mean "I intend to leave you on my starboard side",
--three flashes to mean "I am operating astern propulsion", and

(ii) the duration of which shall be about one second for each flash.
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(i) The light used for a signal referred to in paragraph (h), shall, if fitted, be one all-round white light, visible
at a minimum range of two miles, synchronized with the whistle signal referred to in paragraph (g), and
shall comply with section 12 of Annex I.

(j) Notwithstanding paragraph (c), in the waters of the Great Lakes Basin, when power-driven vessels are in
sight of one another in a narrow channel or fairway,
(i) the vessel intending to overtake another shall, in compliance with Rule 9(i), indicate her intention by

the following signals on her whistle:
--one short blast to mean "I intend to overtake you on your starboard side",
--two short blasts to mean "I intend to overtake you on your port side",

(ii) the vessel about to be overtaken when acting in accordance with Rule 9(i) shall, if in agreement,
sound the same signal as given by the other vessel. If in doubt, she shall sound the signal prescribed
in paragraph (d).

(k) In the Canadian waters of a roadstead, harbour, river, lake or inland waterway, a power-driven vessel that
is leaving a dock or berth shall give a signal of one prolonged blast unless
(i) the vessel is a ferry making a scheduled departure from a dock or berth from which more than six dai-

ly scheduled departures are made,
(ii) the visibility is not less than 3 miles, and
(iii)the master of the ferry has used all available means appropriate to the prevailing circumstances and

conditions to determine if the signal is needed for a safe departure and has determined that it is not.

(l) Notwithstanding this Rule and Rule 9, in the Canadian waters of a roadstead, harbour, river, lake or in-
land waterway, a vessel may use a bridge-to-bridge radiotelephone instead of the prescribed whistle sig-
nals to reach agreement in a meeting, crossing or overtaking situation. If agreement is not reached, then
whistle signals shall be exchanged in a timely manner and shall prevail.

Rule 35

Sound Signals in Restricted Visibility--International

In or near an area of restricted visibility, whether by day or night, the signals prescribed in this Rule shall be
used as follows:

(a) A power-driven vessel making way through the water shall sound at intervals of not more than two min-
utes one prolonged blast.

(b) A power-driven vessel underway but stopped and making no way through the water shall sound at inter-
vals of not more than two minutes two prolonged blasts in succession with an interval of about two sec-
onds between them.

(c) A vessel not under command, a vessel restricted in her ability to manoeuvre, a vessel constrained by her
draught, a sailing vessel, a vessel engaged in fishing and a vessel engaged in towing or pushing another
vessel shall, instead of the signals prescribed in paragraph (a) or (b) of this Rule, sound at intervals of not
more than two minutes three blasts in succession, namely one prolonged followed by two short blasts.

(d) A vessel engaged in fishing, when at anchor, and a vessel restricted in her ability to manoeuvre when car-
rying out her work at anchor, shall instead of the signals prescribed in paragraph (g) of this Rule sound
the signal prescribed in paragraph (c) of this Rule.

(e) A vessel towed or if more than one vessel is towed the last vessel of the tow, if manned, shall at intervals
of not more than two minutes sound four blasts in succession, namely one prolonged followed by three
short blasts. When practicable, this signal shall be made immediately after the signal made by the towing
vessel.

(f) When a pushing vessel and a vessel being pushed ahead are rigidly connected in a composite unit they
shall be regarded as a power-driven vessel and shall give the signals prescribed in paragraph (a) or (b) of
this Rule.

(g) A vessel at anchor shall at intervals of not more than one minute ring the bell rapidly for about five sec-
onds. In a vessel of 100 metres or more in length the bell shall be sounded in the forepart of the vessel
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and immediately after the ringing of the bell the gong shall be sounded rapidly for about five seconds in
the after part of the vessel. A vessel at anchor may in addition sound three blasts in succession, namely
one short, one prolonged and one short blast, to give warning of her position and of the possibility of col-
lision to an approaching vessel.

(h) A vessel aground shall give the bell signal and if required the gong signal prescribed in paragraph (g) of
this Rule and shall, in addition, give three separate and distinct strokes on the bell immediately before
and after the rapid ringing of the bell. A vessel aground may in addition sound an appropriate whistle sig-
nal.

(i) A vessel of less than 12 metres in length shall not be obliged to give the above-mentioned signals but, if
she does not, shall make some other efficient sound signal at intervals of not more than two minutes.

(j) A pilot vessel when engaged on pilotage duty may in addition to the signals prescribed in paragraph (a),
(b) or (g) of this Rule sound an identity signal consisting of four short blasts.

Sound Signals in Restricted Visibility--Canadian Modification

(k) Notwithstanding paragraph (i), in the Canadian waters of a roadstead, harbour, river, lake or inland wa-
terway, a vessel that is
(i) less than 12 metres in length,
(ii) built or converted for the purpose of pushing or pulling any floating object, and
(iii)not located within a recognized mooring, storage or booming area shall sound the signals prescribed

for a vessel of 12 metres or more in length.

Rule 36

Signals to attract Attention

If necessary to attract the attention of another vessel any vessel may make light or sound signals that cannot
be mistaken for any signal authorized elsewhere in these Rules, or may direct the beam of her searchlight in
the direction of the danger, in such a way as not to embarrass any vessel. Any light to attract the attention of
another vessel shall be such that it cannot be mistaken for any aid to navigation. For the purpose of this Rule
the use of high intensity intermittent or revolving lights, such as strobe lights, shall be avoided.

Rule 37

Distress Signals

When a vessel is in distress and requires assistance she shall use or exhibit the signals described in Annex IV.

PART E--EXEMPTIONS
Rule 38
Exemptions--International
Any vessel (or class of vessels) provided that she complies with the requirements of the International Regula-
tions for Preventing Collisions at Sea, 1960, the keel of which is laid or which is at a corresponding stage of
construction before the entry into force of these Regulations is exempted from compliance therewith as fol-
lows:

(a) The installation of lights with ranges prescribed in Rule 22, until four years after the date of entry into
force of these Regulations.

(b) The installation of lights with colour specifications as prescribed in section 7 of Annex I to these Regula-
tions, until four years after the date of entry into force of these Regulations.

(c) The repositioning of lights as a result of conversion from Imperial to metric units and rounding off mea-
surement figures, permanent exemption.
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(d) (i) The repositioning of masthead lights on vessels of less than 150 metres in length, resulting from the
prescriptions of section 3(a) of Annex I, permanent exemption.

(ii) The repositioning of masthead lights on vessels of 150 metres or more in length, resulting from the
prescriptions of section 3(a) of Annex I, until nine years after the date of entry into force of these Reg-
ulations.

(e) The repositioning of masthead lights resulting from the prescriptions of section 2(b) of Annex I, until
nine years after the date of entry into force of these Regulations.

(f) The repositioning of sidelights resulting from the prescriptions of sections 2(g) and 3(b) of Annex I, until
nine years after the date of entry into force of these Regulations.

(g) The requirements for sound signal appliances prescribed in Annex III, until nine years after the date of
entry into force of these Regulations.

(h) The repositioning of all-round lights resulting from the prescription of section 9(b) of Annex I, perma-
nent exemption.

Exemptions--Canadian Modifications

(i) For the purposes of paragraphs (d), (e), (f) and (g), the nine years referred to therein shall be considered
to commence on July 15, 1977.

(j) Notwithstanding paragraph (i), the nine years referred to in paragraphs (d), (e), (f) and (g) shall be con-
sidered to commence on March 1, 1983 for vessels exclusively engaged in inland voyages.

(k) In the case of a vessel not required to be inspected under the Canada Shipping Act, the lights are exempt-
ed from compliance with these Regulations if they were,
(i) before July 15, 1981, where the vessel is 20 metres or more in length, or
(ii) before June 1, 1984, where the vessel is less than 20 metres in length, constructed and installed in ac-

cordance with the Collision Regulations, as those Regulations read on July 31, 1974, or the Small Ves-
sel Regulations, as those Regulations read on May 31, 1984.

PART F--ADDITIONAL CANADIAN PROVISIONS
Rule 39
Special Signals for Dangerous Goods
In the Canadian waters of a roadstead, harbour, river, lake or inland waterway, a vessel that is taking in, dis-
charging or carrying dangerous goods shall,

(a) when not underway, exhibit where it can best be seen, an all-round red light or the International Code
flag "B"; and

(b) when underway, exhibit where it can best be seen, the International Code flag "B" but not an all-round
red light.

Rule 40
Radar Reflectors

(a) Subject to paragraph (b), a vessel that is less than 20 metres in length or is constructed primarily of non-
metallic materials shall be equipped with a passive radar reflector.

(b) Paragraph (a) does not apply where
(i) a vessel operates in limited traffic conditions, daylight, and favourable environmental conditions and

where compliance is not essential for the safety of the vessel, or
(ii) the small size of the vessel or its operation away from radar navigation makes compliance impractica-

ble.

(c) The radar reflector prescribed in paragraph (a) shall,
(i) be capable of performance through 360 degrees of azimuth and responsive to a radar frequency of 9.3

GHz (corresponding wave length 3.2 centimetres),
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(ii) have an equivalent echoing area of 10 square metres measured perpendicularly to the main radar
lobes,

(iii)be mounted or suspended higher than the superstructures and, if practicable, at a height of not less
than four metres above the water,

(iv) be positioned and painted so as not to be visually prominent,
(v) be capable of maintaining its performance under the conditions of sea states, vibration, humidity and

change of temperature likely to be experienced in the marine environment, and
(vi) be clearly marked so as to indicate any preferred orientation of mounting.

(d) The azimuthal polar diagram of the radar reflector prescribed in paragraph (a) shall have a response not
less than minus 6 dB with reference to the maxima of the main radar lobes
(i) over a total angle of 240 degrees, and
(ii) within any arc of more than 10 degrees.

Rule 41
Transponders
(a) No vessel shall be fitted with a transponder that can transmit radar responder signals or radar beacon

signals in the 3 or 10 centimeters marine radar bands unless the use of the transponder is authorized in
writing by the Chairman.

(b) The Chairman may authorize the use of a transponder referred to in paragraph (a) if he is satisfied that
the transponder will be used in a manner that will not interfere with or degrade the use of radar in navi-
gation.

(c) An authorization referred to in paragraph (a) may contain such conditions as the Chairman considers
necessary to ensure that the transponder will be used as described in paragraph (b).

(d) No person shall operate a transponder on a vessel except in accordance with the conditions, if any, con-
tained in the authorization prescribed in paragraph (a).

Rule 42
Additional Requirements for Exploration or Exploitation Vessels
(a) An exploration or exploitation vessel shall display identification panels bearing the name, identification let-

ters or numerals of the vessel so that at least one panel is visible in any direction.
(b) The name, identification letters or numerals referred to in paragraph (a) shall be

(i) black,
(ii) not less than one metre in height,
(iii)displayed on a yellow background, and
(iv) easily visible in daylight and at night by the use of illumination or retro-reflecting material.

(c) Subject to paragraph (h), an exploration or exploitation vessel, when stationary and engaged in drilling or
production operations, shall, in lieu of the lights or shapes required by these Rules, exhibit where it can
best be seen from any direction a white light or a series of white lights located at an equal height above
the water and operating in unison, which light or lights shall
(i) flash the Morse letter "U" at intervals of not more than 15 seconds,
(ii) be installed at a height above the water of not less than six metres and not more than 30 metres so that

at least one light shall remain visible to within 15 metres of the vessel,
(iii)be visible all round the horizon at a nominal range of 15 miles,
(iv) be powered by a reliable power source,
(v) be equipped with an auxiliary power source, and
(vi) be exhibited from 15 minutes before sunset until sunrise and at all times when the visibility in any di-

rection is two miles or less.
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(d) The horizontal and vertical extremities of an exploration or exploitation vessel that is stationary and en-
gaged in drilling or production operations shall be adequately marked in compliance with the require-
ments set out in Transport Canada Standards Obstruction Markings (2nd ed.), 1987, TP 382, as amended
from time to time.

(e) An exploration or exploitation vessel, when stationary and engaged in drilling or production operations,
shall be equipped with a sound-signaling appliance that
(i) is powered by a reliable power source,
(ii) is provided with an auxiliary power source,
(iii)when operating, emits a rhythmic blast corresponding to the Morse letter "U" every 30 seconds,
(iv) has its maximum intensity at a frequency between 100 and 1 000 Hertz,
(v) has a usual range of at least two miles,
(vi) is installed at a height above the water of not less than six metres and not more than 30 metres, and
(vii) is so placed that the sound emitted is audible, when there is no wind, throughout the required range

in all directions in a horizontal plane from the vessel.

(f) An exploration or exploitation vessel, when stationary and engaged in drilling or production operations,
shall, whenever the visibility in any direction is two miles or less, operate the sound-signalling appliance
described in paragraph (e) in lieu of the sound signal described in Rule 35.

(g) Every exploration or exploitation vessel shall comply with the relevant technical requirements contained
in the Recommendations for the marking of offshore structures, November 1984, published by the Inter-
national Association of Lighthouse Authorities (IALA), as amended from time to time, and the nominal
range of lights shall be computed in accordance with Appendix II of Recommendation for the Notation of
Luminous Intensity and Range of Lights, 1967, published by the International Association of Lighthouse
Authorities (IALA), as amended from time to time.

(h) In the Canadian waters of the Great Lakes Basin, the white light or series of white lights exhibited by an
exploration or exploitation vessel when stationary and engaged in drilling or production operations shall
have a range of visibility of between eight and 15 miles.

Rule 43
Safety Zones Around Exploration or Exploitation Vessels

(a) For the purpose of this Rule, with respect to an exploration or exploitation vessel that is in position for
the purpose of exploring or exploiting the non-living natural resources of the sea bed, a safety zone is the
area that extends from the outer extremities of the exploration or exploitation vessel to the greater of
(i) 500 metres in all directions, and
(ii) 50 metres beyond the boundaries of the anchor pattern of the vessel.

(b) The Chairman may establish a safety zone greater or smaller than the safety zone referred to in para-
graph (a), where such a zone is reasonably related to the nature and function of the exploration or exploi-
tation vessel.

(c) No vessel shall navigate within a safety zone.
(d) Paragraph (c) does not apply to a vessel that

(i) is in distress,
(ii) is attempting to save life or provide assistance to a vessel in distress,
(iii)is operated by or on behalf of the state having jurisdiction over the exploration or exploitation opera-

tions, or
(iv) has received permission from the person in charge of the exploration or exploitation vessel to enter

the safety zone around that vessel.

(e) All vessels shall comply with any relevant instruction or direction with respect to a safety zone contained
in a Notice to Mariners or Notice to Shipping.
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Rule 44
Ocean Data Acquisition Systems (ODAS)

(a) Every Canadian ODAS shall clearly display its identification number on an exterior surface where it can
be clearly seen and, if practicable, shall display the name and address of the owner of the ODAS.

(b) Subject to paragraph (f), every ODAS shall be constructed or fitted with a passive radar reflector that has
a radar response at least equivalent to a radar reflector required by Rule 40.

(c) Every ODAS that is designed to operate while floating with part of its structure extending above the water
shall
(i) be coloured yellow,
(ii) have a shape that cannot be confused with the shape of a navigational mark, and
(iii)where technically practicable,

(A) have a top mark consisting of a yellow "X" shape,
(B) exhibit a yellow light visible at a minimum range of five miles that gives a group of five flashes ev-

ery 20 seconds, and
(C) be equipped with an appliance that emits a sound signal at intervals of not more than two min-

utes, which sound signal cannot be confused with any other signal prescribed by these Rules or
with the sound signal of any aid to navigation in the vicinity of the ODAS.

(d) Subject to paragraph (f), every ODAS designed to operate under water, other than an ODAS referred to in
paragraph (e), shall
(i) be escorted by a surface vessel that gives warning of the presence of the ODAS in accordance with

Rule 27, or
(ii) have tethered to it a surface float that is marked, provides the radar response, is lighted and sounds

the signals specified in paragraphs (a) to (c).

(e) Every ODAS designed to operate when resting on the bottom of a sea, lake or river with part of its struc-
ture extending above the water shall be marked, exhibit lights and shapes, and sound signals in the same
manner as an exploration or exploitation vessel.

(f) Paragraphs (b) and (d) do not apply to an ODAS where
(i) the Chairman has determined that the ODAS does not constitute a potential danger to navigation by

reason of
(A) its size, material, construction, area or method of operation,
(B) the nature and condition of the waters in the area of operation of the ODAS, and
(C) the use that is or might reasonably be expected to be made of those waters, and

(ii) the Chairman has given the owner of the ODAS notice in writing of that determination.

Rule 45
Blue Flashing Light

(a) For the purposes of this Rule, "government ship" means a ship or vessel that is owned by and in the service
of Her Majesty in right of Canada or of a province and any ship that is owned or operated by a federal, pro-
vincial, harbour, river, county or municipal police force.

(b) Any government ship may exhibit as an identification signal a blue flashing light where it
(i) is providing assistance in any waters to any vessel or other craft, aircraft or person that is threatened

by grave and imminent danger and requires immediate assistance, or
(ii) is engaged in law enforcement duties in Canadian waters.

(c) Any vessel operated by the Canadian Coast Guard Auxiliary may exhibit a blue flashing light as an identi-
fication signal when the vessel participates, at the request of the Canadian Coast Guard, in search and
rescue operations.
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(d) A vessel referred to in paragraph (b) or (c) that exhibits a blue flashing light as an identification signal is
not relieved from the obligation to comply with the Steering and Sailing Rules set out in Part B of this
schedule.

Rule 46

Alternate System of Navigation Lights

(a) For the purposes of this Rule, "alternate system of navigation lights" means a system that includes mast-
head lights, sidelights, a stern light and anchor lights.

(b) Subject to paragraph (d), every ship built on or after January 1, 1991 that is required to be inspected un-
der the Act shall be fitted with an alternate system of navigation lights.

(c) Subject to paragraph (d), every ship built before January 1, 1991 that is required to be inspected under
the Act shall, before January 1, 1996,
(i) if it is of 500 tons gross tonnage or more, be fitted with an alternate system of navigation lights, or
(ii) if it is of less than 500 tons gross tonnage, be fitted with or carry on board an alternate system of navi-

gation lights.

(d) Paragraph (b) and subparagraph (c)(ii) do not apply to a vessel of less than 15 metres in length.
(d.1) For a ship referred to in paragraph (b) or subparagraph (c)(i), the alternate system of navigation lights

shall be supplied by the main source of electric power of the ship and one other source of electric power
with which the ship is required to be supplied by section 15 of Annex I.

(e) For a ship referred to in subparagraph (c)(ii), the alternate system of navigation lights shall
(i) be supplied by a source of electrical power with which the ship is required to be supplied by section

15 of Annex I, other than the main source of power of the ship, or
(ii) subject to paragraph (f), consist of non-electric lights.

(f) Non-electric lights shall not be used as alternate lights on
(i) a ship or barge whose cargo has volatile or explosive properties that could endanger the ship or barge

and its crew, or
(ii) a ship engaged in towing or pushing a ship or barge whose cargo has volatile or explosive properties

that could endanger the ships or barge and their respective crews.

(g) For vessels referred to in subparagraph (c)(ii) the alternate system of navigation lights shall be supplied
by
(i) an emergency source of electrical power independent of the main power supply, or
(ii) non-electrical lights.








