
Coastal Navigation (ASA 105)
Course Slides

Bruce S. Liese
Kansas City Sailing

Lawrence, Kansas 66050
www.KansasCitySailing.com

Shop: 785-841-7245
Cell: 913-579-5039

Coyright 2010 Bruce S. Liese.  All rights reserved.  Please do not copy or reproduce without permission of author.

Sunday, March 21, 2010

http://www.KansasCitySailing.com
http://www.KansasCitySailing.com


ASA 105 Knowledge Base
• Charts (symbols, longitude, latitude, 

coordinates, compass rose, scale)
• Publications (cruising guides, tide and 

current tables, navigation rules, light 
list)

• Sources and publishers
• Instruments (compass, rulers, dividers)
• Keeping charts current
• Tides and currents
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ASA 105 Knowledge Base (con’t)

• Plotting a position
• Charting a course 
• Aids to navigation (ATONs)
• True, magnetic, compass directions
• Checking compass deviation
• Dead Reckoning (using speed, time, course 

to steer)
• Current and leeway (estimated position, 

course to steer)
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Definitions

• Navigation: Practical use of visual 
observations and charting to answer 
two questions:

– “Where am I?”
– “How can I safely get where I want to go?”
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Definitions (con’t)

• Coastal Navigation:  Passagemaking 
within sight of land (vs. celestial 
navigation which uses sun, moon, 
planets, stars)

• Piloting: Directing safe passage within 
very restrictive waters, with continuous 
reference to landmarks, buoys, 
soundings, etc.
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The Chart
• Mercator Projection: Meridians of longitude 

run parallel to each other.  Parallels of 
latitude cross at right angles (with the globe 
flattened out).

• Contents: warnings, seabed, compass rose, 
ATONs, obstructions, facilities, topography, 
date, depth contours, landmarks, lights, 
natural features, title,  currents, ports, 
variation.

Coyright 2010 Bruce S. Liese.  All rights reserved.  Please do not copy or reproduce without permission of author.

Sunday, March 21, 2010



Sunday, March 21, 2010



The Chart (con’t)
• General charts (1:600,000 to 1:150,000) show 

a portion of the coast with only enough detail 
for navigating between ports (small scale)

• Coastal charts (1:150,000 to 1:50,000) show a 
smaller portion of coast with enough detail to 
navigate in and out of ports and along shore

• Harbor charts are very detailed (large scale)
• Small craft charts include ICW, special areas, 

facilities, and services
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Nautical Measurement

• Direction
– Measured in relation to North (0°)
– Expressed in degrees (N=0° or 360°; 

E=90°; S=180°; W=270°)
– Course: direction you steer the boat
– Bearing: direction of a charted landmark
– Compass: the boat’s magnetic connection
– Compass rose (on the chart): includes an 

inner and outer circle, variation, change
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Nautical Measurement (con’t)

• Location (2 ways of plotting):
– Direction and distance from charted mark
– Geographic coordinates

• Every point on the chart has a 
coordinate

• Expressed as longitude and latitude
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Nautical Measurement (con’t)

• Distance
– Nautical mile = 6,076 feet (vs. 5,280)
– Knot = 1.15 statute M.P.H.
– Degree of latitude = 60 miles
– Each minute = 1 mile
– Never use longitude for measurement
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Distance, Time, Speed

• Time = Distance/Speed
• 4 hours = 20 miles/5 knots

• Speed = Distance/Time
• 5kn = 20 miles/4 hours
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Tools and Instruments

• Compass (binnacle and handheld)
• Course plotters and parallel rulers
• Dividers/drafting compass
• Protractors
• Pencil, sharpeners, erasers
• Timepiece/stopwatch
• Binoculars
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Tools and Instruments (con’t)

• Calculator
• Nautical slide ruler
• Triangle
• Depth sounder
• Maneuvering board
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Publications
• National Oceanic and Atmospheric 

Administration (NOAA) Charts
• Coast Pilot
• Local Notice to Mariners
• Light List
• Chart #1
• Navigation Rules
• Tide and Current Tables
• Cruising Guides
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Navigation Exercise

• Choose a nautical chart and find:
– A mid-channel marker
– Highest surrounding land
– A lighthouse (and explain light 

characteristics)
– Good features to take bearings and get a 

three-point fix
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Navigation Exercise (con’t)

• Where is this chart from?
• What’s the scale?
• How old is this chart?
• How are depths measured?
• What’s the variation? How much does 

variation change each year?
• What are some dangers, obstructions?
• Where would you go in a storm?
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Navigation Exercise (con’t)

• Plot a round trip outing – one day only
• Give coordinates for start, destination
• Distance round trip?  Course (magnetic 

and true) for all legs?
• How did you choose this course?
• Did you sail the entire way?
• What other resources, instruments do 

you need (besides the chart)?
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Direction: 
True, Magnetic, Compass

• True north – geographic pole of the Earth, axis of its 
rotation

• Magnetic north  – north magnetic pole, some 
distance from geographic pole 

• Compass north – Direction pointed by a particular 
compass while it’s on a particular heading

• Variation – Difference between True North and 
Magnetic North measured at a particular position

• Deviation – inaccuracy due to either defects of a 
compass or magnetic influences on boat
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Correcting for 
Variation and Deviation

• True direction

• Variation

• Magnetic Direction

• Deviation

• Compass Direction

Worksheet:

T____________
V____________
M____________
D____________
C____________
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Dead Reckoning

• Lays out where you’re going and a path 
for getting there (pre-trip)

• Can also be used to determine where 
you’ve been and where you are (during 
trip)

• To lay a plot you need to know:
– Direction steered
– Distance traveled
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Dead Reckoning (con’t)

• The nuts and bolts of DR:

– Draw the course line
– Measure direction
– Measure distance
– Anticipate speed
– Note all of these on course line
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Navigation/Piloting Notation

• Use 24-hour clock (e.g., 0825)

• Standard chart plotting labels
C = course (t = true; m = magnetic)
D = distance (to nearest 0.1 nm)
S = speed (to nearest 0.1 kn)
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Line of Position (LOP)
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Visual Fix (2-point)
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Positions

Estimated position
(EP)

Running fix
(RF)

Electronic fix
(GPS)
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Running Fix
• Only one object available for position
• Plot a single LOP
• Run distance and plot 2nd LOP
• Plot DR using course and distance run 

between two LOPs (from anywhere on 
first LOP)

• From DR, plot line parallel to first LOP 
through second LOP (transferred LOP)

• Intersection with 2nd LOP - RFix

Coyright 2010 Bruce S. Liese.  All rights reserved.  Please do not copy or reproduce without permission of author.

Sunday, March 21, 2010



Running Fix

1035

045°
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Correcting for Current/
Leeway

• Course – Intended direction of travel

• Track (CMG) – Actual path of the boat

• Heading – Direction to steer or pointing 
to stay on course line
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Correcting for Current/
Leeway (con’t)

• Set – Direction towards which the 
current flows

• Drift – Speed of current in knots
• Boat speed – Speed on knot meter
• True speed (SMG) – Actual speed with 

effect of current
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Calculating Heading to Steer
• Plot DR course
• From departure point plot set and drift 

(“current”) arrow
• From outer end of current arrow plot 

boat speed, swinging to DR course
• Direction of boat speed arrow is 

heading to steer
• Length of line between departure point 

and line intersection is speed
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Calculating Heading to Steer
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140° @ 2.3kn

Plot set and 

drift arrow
Plot boat speed (e.g., 8kn) to dead 

reckoning line. GIves heading.

Length of this leg of triangle is true speed (e.g., 10.5kn)

140° @ 2.3 Kn Heading to steer
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Calculating Heading to Steer
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Determining Set and Drift
• Plot two DR positions:

– DR position for time of fix
– DR position for first hour

• Plot actual track
• Draw line from DR position to fix then draw 

parallel from first hour position to plotted 
track line

• Set of current is direction of DR to fix line
• Drift is length of “1-hour” line
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1300

Determining Set and Drift
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1445 1500
1400

1445 fix
Actual Track

Boat Speed 7 KnM

Direction of 1-hr. arrow is 
“set”; Length is “drift”
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1300

Determining Set and Drift
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1400

1445 fix

Actual Track

Boat Speed 7 KnM

Direction of 1-hr. arrow is 
“set”; Length is “drift”
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Special Bearings
• Relative bearings off bow
• Danger bearings
• Doubling the angle on the bow
• Bow and beam bearings
• Turn bearings
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Determining Set and Drift
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090° abeam

045°

045°
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Danger Bearing

055°
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In Conclusion...

Sail smart,
sail safe!
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