
Celestial Navigation at Sea



Agenda
• Moments in History
• LOP (Bearing “Line of Position”) -- in piloting and celestial navigation
• DR Navigation: Cornerstone of Navigation at Sea
• Ocean Navigation: Combining DR Navigation with a fix of celestial body 
• Tools of the Celestial Navigator (a Selection, including Sextant)
• Sextant Basics
• Celestial Geometry
• Time Categories and Time Zones (West and East)
• From Measured Altitude Angles (the Sun) to LOP
• Plotting a Sun Fix 
• Landfall Strategies: From NGA-Ocean Plotting Sheet to Coastal Chart



Disclaimer! 



M0MENTS IN HISTORY  

1731 John Hadley (English) and Thomas Godfrey (Am. Colonies) invent 

the Sextant 

1736 John Harrison (English) invents the Marine Chronometer.

Longitude can now be calculated (Time/Speed/Distance)

1766 First Nautical Almanac by Nevil Maskelyne (English)

1830 U.S. Naval Observatory founded (Nautical Almanac)



An Ancient Practice, again Alive Today!  



Celestial Navigation Today

• To no-one’s surprise, for most boaters today, navigation = electronics to navigate. 

• The Navy has long relied on it’s GPS-based Voyage Management System. (GPS had first been 

developed as a U.S. military “tool”.)

• If celestial navigation comes to mind, it may bring up romantic notions or longing: Sailing or 

navigating “by the stars”

• Yet, some study, teach and practice Celestial Navigation to keep the skill alive—and, once 

again, to keep our nation safe



Celestial Navigation comes up in literature and 

film to this day:

• Master and Commander with Russell Crowe 

and Paul Bettany. Film based on:

• The “Aubrey and Maturin” novels by Patrick 

O’Brian 

• Horatio Hornblower novels by C. S. Forester

• The Horatio Hornblower TV series, etc.

• Airborne by William F. Buckley



In 2000, U. S. Navy Stopped Teaching Celestial Navigation

Why? Reliance on GPS-Based Systems

In 2015 the U.S. Naval Academy started teaching and using Celestial 

Navigation again.

Why?

In June 2019, the U.S. Navy graduates it’s first class of 19 sailors who 

had mastered the expanded Quarter Masters Class “A” Curriculum

Why?



Answer: GPS Signals can Experience Interference

• Space Weather--Example: Sunspots (WP of 

May 21, 2019)

• Jamming by “Bad Actors”

• Shooting down of satellites assumed possible

• Galileo outage July 2019





Tools and Resources of the Celestial Navigator –A Selection

• NGA Position Plotting Sheet
• Plotting Tools (Knowledge of Piloting Procedures)
• Log Book
• Sextant
• Time Piece
• Resources: Nautical Almanac, Sight Reduction Table, Computer (



Need good sense of balance, a sturdy harness and sturdy tether









Need good Data (Total of 13 data points. Some 
are:)

• Celestial Body

• Sextant reading

• Date 

• Time (Time Zone)

• Data from Resources (Nautical Almanac)

















































































































What About Accuracy using a Sextant?

• Skill and Experience are Factors

• 10 % Certainty that I’m Within a One-Mile 

Square

• 90 % Certainty that I’m Within a Ten-Mile 

Square



High Degree of Confidence that I 

can Navigate onto a Coastal Chart 

using Celestial Navigation











THANK YOU AND FAIR WINDS, ALWAYS!
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