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LETTER OF PROMULGATION

The Navigation Curriculum Guide 1is designed to be a primary
resource to the instructor in preparing lesson plans. The
curriculum guide was developed to encompass all of the
Professional Core Competencies, which are designed to ensure a
broad yet thorough education in basic surface ship navigation.
Regardless of the extent to which lessons in this curriculum
guide are implemented, or the number of credit hours offered by
the host university for this course, it i1s the responsibility of
the Professor of Naval Science to ensure that all Professional
Core Competencies are adequately attained.

This curriculum guide also includes material that focuses on the
moral and ethical responsibilities of military leaders, as well
as the essential attributes of character required for effective
leadership. While only two lessons deal specifically with these
topics, instructors should include discussions of leadership in
as many lectures as possible.

Instructors should promote critical thinking skills throughout
this course of instruction and provide opportunities for
students to demonstrate progression in both the cognitive and
affective domains. Although this course focuses primarily on
the cognitive and offers many opportunities for analysis,
synthesis and evaluation, this curriculum can also Dbe
instructive in the affective domain as students practice
valuing, organizing and internalizing aspects of Navy’s culture

and methods. Instructors are encouraged to use their own past
experiences to illustrate and enrich their classroom
instruction.

This course is approved for implementation upon receipt.
Navigation I, CNET P1550/3 (08-01), is hereby canceled and
superseded by this curriculum guide.

22 August 2005

Date
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IT.

IIT.

IV.

DEFINITION OF MEASUREMENT TERMS

(Used in describing desired Professional Core Competencies

and supporting learning objectives)

Know - Recall facts, bring to mind the appropriate
material, recognize knowledge.

Examples: Know the objectives of damage control aboard
ship.

Know the safety procedures used to provide
the fullest measure of safe small boat
operations.

Comprehend - Interpret principles and concepts and relate
them to new situations.

Examples: Comprehend the mission of the U.S. Navy and
the U.S. Marine Corps.

Comprehend the concepts of internal forces
(e.g., stress, strain, shear).

Apply - Utilize knowledge and comprehension of specific
facts in new relationships with other facts, theories, and
principles.

Examples: Apply correct plotting procedures when
navigating in piloting waters.

Apply correct procedures to determine times
of sunrise and sunset.

Demonstrate - Show evidence of ability in performing a
task.
Examples: Demonstrate third-class swimming skills and

water survival skills.

Demonstrate the correct procedures used in
radio-telephone communications.
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NAVIGATION

PROFESSIONAL COMPETENCY OBJECTIVES

The following professional core competency objective statements
for this course are from the Professional Core Competency Manual
for Officer Accession Programs promulgated in 2001.

1.

The student will comprehend the moral and ethical
responsibilities of the military leader.

a. The student will comprehend the leader's moral and
ethical responsibilities to the organization and
society.

b. The student will comprehend the relationship of

integrity, moral courage and ethical behavior to
authority, responsibility and accountability.

The student will know the fundamentals and limitations of
space-based navigation and comprehend the operation of the
global positioning system and the uses of precise
positioning and time.

The student will comprehend the following personal
qualities and be able to relate them to a leader's
effectiveness:

a. Loyalty

b. Honor

C. Integrity

d. Courage (moral)

The student will know the theory and information that can
be obtained from the practice of celestial navigation at
sea.

a. The student will know the motions of celestial bodies
and relate these motions to coordinate systems.

b. The student will comprehend the longitude/time
relationship and time conversion, zone time



determination and motions of the sun as the basis of
time.

The student will know the correct procedures to
determine the times of sunrise and sunset.

The student will know the use of computer-based
celestial observation sight reduction and computer-
based Nautical Almanacs.

The student will comprehend the theory and practice of
marine navigation by GPS/NAVSSI and other electronic
methods.

a.

The student will know the theory and basic principles
of radar navigation.

The student will know the theory and basic operating

principles of GPS/NAVSSI, including the importance of
correcting for differences between the GPS/NAVSSI and
navigation chart datum.

The student will know the basic principles of inertial
navigation and bottom contour navigation.

The student will apply the fundamentals of the practice of
marine navigation at sea.

a.

The student will comprehend the uses of navigational
datums and various chart projections. The student
will know chart symbology, particularly those symbols
pertaining to hazards and dangers.

The student will know how to select the proper chart
(both paper and electronic) and how to determine chart
accuracy and reliability.

The student will apply correct plotting procedures
when navigating in pilot waters.

(1) The student will apply the six rules of dead
reckoning in keeping a plot of ship's movements.

(2) The student will comprehend the definitions of
the terms: track, speed of advance, speed over
ground, PIM, EP, LOP, relative bearing and course
made good.
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(3) The student will know danger and turn bearings.

(4) The student will plot and interpret fixes and
running fixes.

(5) The student will know the variables to compute
the visibility of lights.

The student will know the advantages, disadvantages,
and applications of gyro and magnetic compasses.

(1) The student will apply terrestrial navigation
methods to determine compass error.

(2) The student will apply magnetic variation and
deviation or gyro error to convert from compass
to true course or bearing and vice versa.

The student will know the capabilities and limitations

of various instruments used in piloting to determine

direction, speed, distance, and depth of water.

The student will know the essential publications and

records used in navigation and comprehend their value

in all applications.

The student will know the characteristics and

application of various aids to navigation in piloting

and comprehend their importance in safe navigation,
including:

(1) Dbuoyage systems - IALA

(2) lights/daymarkers

(3) sound signals

(4) radar beacons/markers

The student will apply correct procedures in planning
and plotting approaches to harbors and anchorages.

The student will comprehend tidal action and know tide
classifications and reference planes.
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The student will know the environmental weather factors
affecting naval operations.

a.

The student will know the basic principles of basic
weather phenomenon, including fronts, subtropical and
tropical storms.

The student will know the relationship between wind
and current in wind-driven current systems.

The student will know the sources of environmental
predictions, including pilot charts and weather
broadcasts.

The student will know the earth’s major wind and
current systems.

The student will know how wind velocity relates to
storm warnings and comprehend the effect of wind
velocity on sea state.

The student will know the characteristics of the
approach of tropical storms and hurricane/typhoon
evasion techniques.

The student will know inland and international laws and
systems of regulations which govern conduct of vessels in
national waters and on the high seas.

a.

The student will know the major aspects of the United
States' position on International Law of the Sea
regarding territorial seas, contiguous zones, high
seas, and rights of innocent passage.

The student will know the U.S. Inland Rules of the
Road and the international regulations for preventing
collisions at sea to include:

(1) The purpose and scope of the rules, including
application.

(2) Terms and definitions used in the rules.

(3) Steering rules for vessels in sight of each

other, including sound signals.
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(4) Lights and day shapes for frequently encountered
vessel classes.

(5) Use of radar and conduct of vessels in reduced
visibility, including sound signals.

(6) Definition of situations falling under "special
circumstances."

The student will know the purpose and maneuvering
rules associated with Traffic Separation schemes
established by the International [Intergovernmentall]
Maritime Consultative Organization (IMCO) agreement.
[Note: The IMCO has evolved into the International
Maritime Organization (IMO) and has amended the
original IMCO agreement. ]

The student will comprehend relative motion and demonstrate
capability to solve problems associated with relative
motion.

a.

The student will comprehend the theory of relative
motion as graphically displayed by the geographic and
relative plot.

The student will comprehend the significance of
bearing drift, apply bearing drift to determine
relative motion, and comprehend the following related
terms:

(1) Relative bearing

(2) Target angle.

The student will know the terminology and relationship
of the speed triangle and the relative plot associated

with the maneuvering board.

The student will demonstrate the use of the
maneuvering board to accurately:

(1) Determine the CPA and time of CPA of an
approaching vessel.

(2) Determine the course and speed of a maneuvering
ship.

ix



Determine course, speeds and time for proceeding
to a new station or to intercept another vessel.

Determine true wind direction and wvelocity.

Determine course and speed to produce desired
wind.
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LESSON TOPICS
LESSON #/TITLE HOURS

Section I: Marine Navigation

1 Introduction Plotting and the Piloting Team 1
2 Terrestrial Coordinate System/Chart Projections 1
and Numbering
3 Navigational Publications and Chart Reading 1
Laboratories One and Two 1
4 Visual Navigation Aids 1
Laboratory Three 1
5 Navigation Instruments 1
6 Lines of Position (LOPs)/Fixes 1
7 Dead Reckoning 1
8 Running Fixes 1
Laboratory Four 1
9 Magnetic Compass/Gyrocompass: Theory and Error 1
10 Tides, Tidal and Ocean Currents 1
11 Precise Piloting 1
12 Practical Piloting Exercise .5
Laboratory Five 1.5
Section II: Introduction to Electronic Navigation
13 Celestial Theory 1
14 Electronic Navigation 1
15 Geodesy and Datums 1
16 Electronic Charts and ECDIS-N 1
17 Electronic and Radar Navigation 1
18 Weather 1
19 “The USS Gonzalez (DDG 66) Grounding” Case Study 2
Section III: Laws of Vessel Operations/ Rules of the Road
20 Purpose and Scope of International and Inland Rules 1
21 International and Inland Lights and Dayshapes 3
22 Steering and Sailing Rules 3
Section IV: Introduction to Relative Motion
23 Maneuvering Board Fundamentals 1
Laboratory Six 1
24 Basic Tracking and Stationing 1
Laboratory Seven 1
25 “Ramming of the Spanish Bulk Carrier Urduliz by the 2
USS Dwight D. Eisenhower (CVN 69)” Case Study
Total Hours 37
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Video

A.

Number

25484DN
23582DN

23588DN
23601DN
23605DN

25488DN
34406DN

NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

INSTRUCTIONAL AIDS

S

The following videos are part of the official
curriculum and have previously been distributed to
each unit:

Title Running Time
Basic Celestial Concepts Theory 12 min.
Rules of the Nautical Road -

The Halifax Incident, 1942 7 min.
Rules of the Nautical Road -

City of Rome Incident, 1942 5 min.
Rules of the Nautical Road -

Svea/Newport Incident, 1943 5 min.
Rules of the Nautical Road -

Beaver/Selja Incident, 1943 5 min.
Meteorology (Hurricanes), 1971 25 min.
Melbourne/Evans Incident -

I Relieve You Sir, 1975 35 min.

The above videos should be controlled and serialized
as part of the unit’s standing educational materials
to ensure they are available for future courses of
instruction. It is the responsibility of the unit to
keep track of the location of the videos and to
maintain them in good working condition. Replacements
for damaged videos may be ordered from the NETPDTC
Regional Visual Information Center by contacting Mr.
Ron Burk at ronald.burk@navy.mil or (850) 452-1001,
ext 2020.

Other videos may be obtained from university or
community libraries, online vendors, online in public
domain areas (without cost), or purchased by the unit
through commercial vendors. (NOTE: When purchasing
videos, units should consider the copyright laws that
allow video usage for educational purposes/classroom
use only.)
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IT.

D. Instructors should be aware that commercial wvideos

provided by NSTC or purchased by the unit are for use
in an academic setting only. They are not to be
reproduced, sold, copied, or shown in their entirety.
Academic privileges allow instructors to utilize
portions of videos, books, articles available to the
public, and other media in academia to teach and
educate. Using or distributing these videos in any
fashion other than outlined here and in the lesson
plans may constitute copyright infringements. Many
short video clips from commercial movies provide the
instructors contemporary, intriguing material to
provide the students with examples of the ethical
issues they are trying to teach. Use these segments
appropriately. Seek official legal advice for any use
not mentioned in this guide. Additional guidance may
be found in SECNAVINST 5870.4.

E. Most universities have video libraries or audiovisual
organizations that can provide current, topical films
to units at no cost. These universities may also have
additional funding or arrangements to purchase video
rights and rental for use in the classroom
environment. Consult with your university's film
librarian to locate additional films to support lesson
plans.

F. A wide variety of Department of Defense (DOD)
materials are available through the Defense Automated
Visual Information System/Defense Instructional
Technology Information System (DAVIS/DITIS) website
at: http://dodimagery.afis.osd.mil. This site
contains listings and descriptions of thousands of
audiovisual productions/videotapes and interactive
multimedia instructional products used by DOD. The
NETPDTC Norfolk Regional Electronic Media Center may
also be able to provide desired multimedia resources,
by contacting Mr. Ron Burk at ronald.burk@navy.mil or
(850) 452-1001, ext. 2020.

Internet Resources. Note that all personnel must exercise
caution in using material downloaded from the Internet.
Access to works on the Internet does not automatically mean
that these can be reproduced and reused without permission or
royalty payment. Before using any materials downloaded from
the Internet for use in training, you must determine what, if
any, copyright restrictions might apply. A good rule of
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thumb would be to presume that any information on the
Internet is copyrighted, and that you should not use it
without obtaining permission from the copyright holder.
SECNAVINST 5870.4 provides specific guidelines that should be
addressed in the copyright permission request letter.

IIT. Instructional Materials

A. Devices and Instruments

12”7 parallel ruler (NSN 6675-00-191-1507, COG S91,
Unit of Issue SE), 1 per student

15” parallel ruler (optional), 1 per student

Navigator's Plotting Instrument Set (NSN
6675-00-286-0602), 1 per student

Rules of the Road Flash Cards, NAVEDTRA 10925 (3-5 per
unit)

Nautical slide rule

Stadimeter (optional)

Alidade, Telescopic (optional)

Bearing circle (optional)

Sextant, Marine Horizontal (optional)

Chalk compass/dividers (18")

Large parallel rulers for chalkboard

Slate Globe, 1FF2B (optional)

Gyro Demonstrator, 1RR2 (optional)

Wall-mounted Maneuvering Board

Compass Trainer, 1DK2 (optional)

Celestial Navigation Sphere, 1A24

Position Plotting Sheets (NIMA REF NR WOBZP 5090)

Flashlight (optional)

Chalkboard/Whiteboard

B. Presentation Equipment

Videocassette player with monitor

PowerPoint slides with computer/projection system or
overhead projector with instructor-prepared
transparencies

Slide Projector

Projection Pad

NOTE: Obtain equipment not supplied by NSTC from
university audiovisual sources.

C. Software
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Computer Aided Software: NAVSIM (CAIO005R0389)

Computer Aided Software: Rules of the Nautical Road
(CATI0002R0289)

Computer Aided Software: Rules of the Nautical Road,
SOBT, Version 2.2.4, Jan 2005. (Download from
http://www.navrules.com/.)

Navigation Publications (Available from NIMA)
Number Title
CATP2VO01U DOD NIMA Catalog of Maps, Charts, and

CATP2VO1UBD

SDPUB

SDPUB

NVPUB

NVPUB

NVPUB

FGPUB

FGPUB

130

131

106

150

151

940INTRO

941INTRO

NOSPBCP 3

COMDTM 165021

NIMA Nautical

Related Products, Part 2, Vols. 1 & 2

DOD NIMA Catalog of Maps, Charts, and
Related Products, Part 2, Semi-Annual
Bulletin Digest

Planning Guide (Mediterranean)

Enroute Guide (Western Mediterranean)

Pilot Atlas of the North Atlantic
Ocean, 1992

World Port Index

Distance Between World Ports

Atlantic Area Fleet Guides

Pacific Area Fleet Guides

Coast Pilot, Atlantic Coast Sandy Hook
to Cape Henry (Available from NOS)

Light List, Volume 1, Atlantic Coast,
St. Croix River, Maine, to Toms River,
New Jersey (1994)

Notice to Mariners (Available online)

and Reference Charts

Number

Title
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WOBZC1
WOAZC17

WOXZC33

WOBZC42
WOBZC76
WOAGN120
WOBZPxxx

12AHA 12221
12AHA 12254
12AHA 12270

BCXBC E0803

N.O. 1 - Nautical Chart Symbols

Great Circle Sailing Chart - North
Atlantic

Horizontal Intensity, Earth’s Magnetic
Field

Magnetic, Variation Epoch

Standard Time Zone - Chart of the World
North Atlantic Ocean (Southern Sheet)
Various Position Plotting Sheets (920-
9306)

Chesapeake Bay Entrance

Cape Henry to Thimble Shoals Light
FEastern Bay & South River - Chesapeake
Bay Entrance

Bottom Contour Chart (N. coast of
Colombia)
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BIBLIOGRAPHY

A. Texts (1 per student, 1 per instructor)

Hobbs, R.R. Marine Navigation. 4th ed. Annapolis, MD: U.S.
Naval Institute, 1998.

Hobbs, R.R. Marine Navigation Workbook. 4th ed. Annapolis, MD:
U.S. Naval Institute, 1998.

Maneuvering Board Workbook, NAVPERS 93440-A. Bureau of Naval
Personnel. (Consumable for student to keep.)

Naval Education and Training Command. Surface Ship Operations.
NAVEDTRA 12973. Washington D.C.: GPO, 1994.

U.S. Department of Commerce. Tidal Current Tables 1984,
Atlantic Coast of North America. Rockville, MD: National
Ocean Survey, 1983.

U.S. Department of Commerce. Tide Tables, High and Low Water
Predictions 1984, East Coast of North and South America
Including Greenland. Rockville, MD: National Ocean
Survey, 1983.

U.S. Department of Transportation. Navigation Rules
International-Inland. COMDTINST M16672.2D. Washington,
D.C.: GPO, 1999. (Also available at Coastguard Website,
Rules of the Road, at:
http://www.navcen.uscg.gov/mwv/navrules/navrules.htm.)

U.S. Naval Observatory. The Nautical Almanac for the Year 1984,
Washington, D.C.: GPO, 1982.

B. Instructor References (1 per instructor)

Allen, H. Craig. Farwell's Rules of the Nautical Road. 8th ed.
Annapolis, MD: U.S. Naval Institute Press, 2005.

Brittin, B. H. 1International Law for Seagoing Officers. 5th ed.
Annapolis, MD: U.S. Naval Institute Press, 1986.
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COMNAVSURFLANT/COMNAVSURFPAC/COMNAVAIRPAC/COMNAVAIRLANT
Instruction 3530.4, Subj: Surface Ship Navigation
Department Organization and Regulations Manual.

Cutler, Thomas J. Dutton's Nautical Navigation. 15th ed.
Annapolis, MD: U.S. Naval Institute, 2004.

Hobbs, R.R. Marine Navigation Workbook Answer Key. 4th ed.
Annapolis, MD: U.S. Naval Institute, 1998.

Kotsch, W. J. Weather for the Mariner. 3rd ed. Annapolis, MD:
U.S. Naval Institute Press, 1983.

Lee, David M. CDR, et. al. Watch Officer's Guide. 14th ed.
Annapolis, MD: U.S. Naval Institute, 1999.

Shufeldt, H.H., Captain, USNR (Retired), and G.D. Dunlap.
Piloting and Dead Reckoning. 4th ed. Annapolis, MD: U.S.
Naval Institute, 1999.

U.S. Department of Defense. The American Practical Navigator
(Bowditch). Publication No. 9. Washington, D.C.:
National Imagery and Mapping Agency, 2002.

U.S. Department of Defense, Radar Navigation Manual and
Maneuvering Board Manual, Publication PUB 1310. Bethesda,
Maryland.: National Imagery and Mapping Agency, 2001.
Copied sections as needed per lesson.

USS San Francisco Underwater Collision Findings (Available at:
http://www.news.navy.mil/search/display.asp?story id=18257)

United States Navy Regulations. Washington, D.C.: GPO, 1990.
(Available at: http://neds.daps.dla.mil/regs.htm.)

C. Supplemental References (Not provided by NSTC. To be used
as additional readings at the instructor's discretion.)

Naval Education and Training Command. Quartermaster. NAVEDTRA
82120, 1995.

Tate, William H. A Mariner's Guide to the Rules of the Road.
2nd ed. Annapolis, MD: U.S. Naval Institute Press, 1982.
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Instructors should note that fair use allows for limited copying
and distribution of copyrighted materials for academic or research
purposes. Material used under the Fair Use guidelines must be
attributed and should not infringe on the potential profits of the
copyright holder. Since these works are being used solely for
teaching this course and would unlikely be accessed by instructors
except as recommended by the curriculum guide, these materials do
fall under the guidelines of Fair Use.

Where available, websites have been provided to assist
instructors in accessing required and additional resources.
Although these articles and materials are available wvia the
World Wide Web, standard laws of copyright still exist.
Instructors should use all materials in accordance with Fair Use
Guidelines. (See cautions noted in the “Instructional Aids”
section of this curriculum guide.)
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LESSON GUIDE: 1 HOURS: 1

TITLE: Introduction Plotting and the Piloting Team

IT.

IIT.

IV.

Learning Objectives

A. The student will know the professional core competency
objectives for the Navigation curriculum.

B. The student will know the duties of the piloting team
members.

C. The student will know the navigation department’s
operational and administrative structures.

References and Texts
A. Instructor references

1. Marine Navigation, Hobbs, Chapters 1, 2, 3

2. Marine Navigation Workbook

B. Student texts

1. Marine Navigation, Hobbs, Chapters 1, 2, 3

2. Marine Navigation Workbook

Instructional Aids

A. Course syllabus (prepared by instructor)
B. Chalkboard

C. PowerPoint Slides

Suggested Methods and Procedures

A. Method options

1. Informal introduction by instructor



2. Review of course syllabus (course content, grading,

etc.)
3. Lecture
B. Procedural and student activity options:
Distribute required course materials and publications.
Presentation
A. Introduction of instructor
B. Review the course syllabus and outline broad objectives
of this curriculum as delineated on pages v-X.
C. Discuss the members of the piloting team.
D. Discuss the Ship’s Navigation Department organization.

1. Administrative

2. Operational
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NAVIGATION
LESSON GUIDE: 2 HOURS: 1
TITLE: Terrestrial Coordinate System/Chart Projections and
Numbering
I. Learning Objectives
A. The student will comprehend the terrestrial coordinate
system.
B. The student will comprehend the location of positions
on earth using latitude and longitude.
C. The student will comprehend the basic properties of the
most commonly used chart projections.
D. The student will know the chart numbering system.
E. The student will comprehend the chart/publication
correction system.
IT. References and Texts
A. Instructor references
1. Marine Navigation, Hobbs, Chapter 4
2. American Practical Navigator, Bowditch, Chapters 3
and 5
3. Dutton’s Nautical Navigation, Chapters 2, 3 and 5
4. Marine Navigation Workbook
B. Student texts
1. Marine Navigation, Hobbs, Chapter 4
2. Marine Navigation Workbook
ITI. Instructional Aids

A.

Slate globe (recommended)



Iv.

B. PowerPoint Slides

C. Chart numbers 17 and 76 or substitutes

D. Notice to Mariners

E. Computer/projection system or overhead projector
F. Computer with projection system
Suggested Methods and Procedures

A. Method options: Lecture/Demonstration

B. Procedural and student activity options
1. Complete assigned reading
2. Complete assigned workbook exercises
Presentation

A. Using the slate globe and/or transparencies,
develop the terrestrial coordinate system by

explaining:

1. Spheroid versus sphere shape

2. Axis and poles

3. Great circles versus small circles

4. The equator and the angular measures of latitude

small circles

5. Greenwich meridian and the angular measurement of
longitude great circles

6. Measurement of latitude along meridians; the
contraction of the longitude scale

7. Labeling of longitude and latitude

B. Discuss the desirable properties for any projection.
Differentiate between a chart and a map.



Using the map projection demonstrator, slate globe,
and/or transparencies, illustrate plane, conic, and
cylindrical projections; define and differentiate the
various terms.

1. Points of tangency
2. Reference points of projection
Using the world chart, discuss the characteristics of

each projection, the inherent distortions, and the
desirable properties.

1. Conformal

2. True shape

3. Distortion of true size

4. Rhumb lines versus great circles

5. Measurement of distance and direction

Discuss the characteristics of a gnomonic projection
and contrast its appearance, use, and characteristics
to a mercator projection.

Discuss chart scale.

Discuss chart numbering.

Describe the chart correction system.

1. Notice to Mariners, Local Notice to Mariners, and
HYDROLANTS/HYDROPACS
2. Use of chart correction card

3. Use of NIMA’s NAVINFONET

Discuss the indicators of chart accuracy.
1. Date of survey

2. Completeness of soundings

3. Chart scale
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LESSON GUIDE: 3 HOURS: 1

TITLE: Navigational Publications and Chart Reading

IT.

Learning Objectives

A. The student will know how charts are catalogued in the
National Imagery and Mapping Agency’s (NIMA) Catalog of
Maps, Charts, and Related Products and the National Ocean
Service (NOS) Nautical Chart Catalogs.

B. The student will know the contents of the reference
publications Coast Pilots, Sailing Directions, Fleet
Guides, Light List, List of Lights, Tide and Tidal
Current Tables, and the other important texts and
manuals used in navigation.

C. The student will comprehend how publications are kept
up-to-date.

D. The student will know hazard and depth symbology used
on charts.

E. The student will apply basic plotting techniques using
nautical charts.

F. The student will comprehend the procedures for
selecting the proper charts and how to determine chart

accuracy and reliability.

References and Texts

A. Instructor references
1. Marine Navigation, Hobbs, Chapter 5
2. American Practical Navigator, Bowditch, Chapter 4
3. Dutton’s Nautical Navigation, Chapters 3 and 5
4. Marine Navigation Workbook
5. USS San Francisco Underwater Collision (Available
at:



http://www.news.navy.mil/search/display.asp?story id
=18257)

B. Student texts

1. Marine Navigation, Hobbs, Chapter 5, Appendix G

2. Marine Navigation Workbook

IIT. Instructional Aids

A. Selected publications (Coast Pilot, Fleet Guides,
Sailing Directions, Light List, etc.)

B. Plotting instruments
C. NIMA charts 120 and 12221 or substitutes
D. Computer/projection system or overhead projector
E. Pilot chart
F. Laboratory 1 (Appendix A)
G. Laboratory 2 (Appendix A)
H. PowerPoint slides
IV. Suggested Methods and Procedures

A. Method options

1. Lecture
2. Student inspection of navigation publications
B. Procedural and student activity options
1. Complete assigned reading
2. Complete assigned workbook exercises
V. Presentation

A. Using the NIMA Catalog and/or transparencies,
demonstrate the means by which NIMA charts are


http://www.news.navy.mil/search/display.asp?story_id=18257
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catalogued and how charts would be selected for
entering a given harbor.

Identify the various reference publications available
to the navigator.

1. Light List, List of Lights

2. Coast Pilot, Sailing Directions, Fleet Guides

3. Tide and Tidal Current Tables

4. Pilot Chart

5. Dutton, Bowditch, etc.

Using chart number 12221 (or substitute) and Chart
Number 1, Appendix G in Hobbs, have students identify
various chart symbology —-- stress hazards/dangers to
navigation and depth/contour markings.

Using chart 12221, have students plot lat/long
positions, determine the lat/long coordinates of
various navigational points of reference, and determine
distance between two points.

Have the student complete a practical exercise in
identifying chart symbology. Labs 1 and 2 in Appendix A
are provided as an aid to the instructor in fulfilling
the requirement of this practical exercise.

Discuss the importance of chart updating as determined
in the investigation of the USS San Francisco collision
with the underwater sea mount.



NAVAL RESERVE OFFICERS TRAINING CORPS

NAVIGATION
LESSON GUIDE: 4 HOURS: 1
TITLE: Visual Navigation Aids
I. Learning Objectives

A. The student will comprehend the identifying
characteristics and significance of lighted aids to
navigation.

B. The student will apply correct procedures to identify
and determine the computed visibility of a navigational
light.

C. The student will be familiar with the shapes and lights
of the International Association of Lighthouse
Authorities (IALA) Combined Cardinal and Lateral System
of buoyage.

D. The student will comprehend the use of buoys and
beacons during piloting.

IT. References and Texts

A. Instructor references
1. Marine Navigation, Hobbs, Chapter 6
2. American Practical Navigator, Bowditch, Chapter 5
3. Dutton’s Nautical Navigation, Chapter 6
4. Light List, Atlantic Coast
5. Marine Navigation Workbook

B. Student texts

1. Marine Navigation, Hobbs, Chapter 6 and
applicable sections of Appendix G (Chart No. 1)

2. Marine Navigation Workbook




IIT. Instructional Aids

A. Light List Atlantic Coast, Vol. I, 1994

B. Chart 12221 (or substitute)

C. Chalkboard/whiteboard

D. PowerPoint slides

E. Flashlight (optional)

F. Laboratory 3 (Appendix A)

G. Computer with projection system
IVv. Suggested Methods and Procedures

A. Method options

1. Lecture
2. Practical exercise in computed visibility
B. Procedural and student activity options
1. Complete assigned reading
2. Complete assigned workbook exercises
V. Presentation

A. Discuss the physical and visual attributes of lighted
aids to navigation and how these attributes are used to
identify the purpose and location of each aid in a
marine environment; particularly stress the
characteristics commonly used to indicate proximate
hazards to navigation or important navigation points.

B. Define and delineate each distinguishing light phase
characteristic using a flashlight and transparencies.

C. Demonstrate the use of the Light List in identifying
the characteristics of lighted aids to navigation.

1. Phase
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H.

2. Period

3. Sectors

4. Alternating
5. Lighted range

6. Nominal range

~J

Physical characteristics

Demonstrate the diagramming of the period of a lighted
aid to navigation.

Illustrate the determination of computed visibility and
luminous range.

1. Geographic range = horizon distance of light +
horizon distance of observer

2. Luminous range = [enter luminous range diagram on
p. 92 (Marine Navigation) with nominal range and
existing meteorological visibility]

3. Computed visibility

Demonstrate the plotting of computed visibility.
Discuss the purpose and general distinguishing features
of the IALA Combined Cardinal and Lateral System of
buoyage.

1. Distinguishing colors, shapes, sound signals, and
light characteristics

2. Relationship of shape and distinguishing
characteristics with buoy placement and purpose

3. Responsibility for buoyage system maintenance
4. Use of buoys as objects for bearings in piloting
Have the students utilize Chart Number 1, Appendix G in

Hobbs, to relate the symbology on Chart 12221 to the U.S.
Lateral System.

11



I.

Have the students complete a practical exercise in
computing the visibility of a navigational light.

12



NAVAL RESERVE OFFICERS TRAINING CORPS

NAVIGATION
LESSON GUIDE: 5 HOURS: 1
TITLE: Navigation Instruments
I. Learning Objectives
A. The student will comprehend the use of the azimuth
circle, the bearing circle, and the alidade in the
measurement of direction.
B. The student will comprehend the use of the stadimeter
in the measurement of distance.
C. The student will comprehend the methods by which speed
through the water is determined on a ship or boat.
D. The student will comprehend the use of hand lead lines
and echo sounders to determine depth.
E. The student will know basic plotting instruments and
apply correct procedures in their use.
F. The student will apply correct procedures in the use of

log scales and the nautical slide rule to determine
speed, time, and distance given any two of the
quantities.

II. References and Texts

A.

Instructor references

1. Marine Navigation, Hobbs, Chapter 7

2. American Practical Navigator, Bowditch, Chapter 6

3. Dutton’s Nautical Navigation, Chapters 7 & 8

4. Marine Navigation Workbook

Student texts

1. Marine Navigation, Hobbs, Chapter 7

2. Marine Navigation Workbook

13



IIT. Instructional Aids

A. Optional navigation instruments (alidade, bearing
circle, stadimeter, sextant)

B. Nautical slide rule

C. Position plotting sheet (PPS) and dividers for each

student
D. PowerPoint slides
E. Computer with projection system

IV. Suggested Methods and Procedures

A. Method options

1. Lecture/Demonstration
2. Student inspection of navigation instruments
3. Practical exercise using PPS

B. Procedural and student activity options
1. Complete assigned reading
2. Complete assigned workbook exercises

V. Presentation
A. Identify the principal components and explain the

use of the following:
1. Azimuth circle

2. Telescopic alidade
3. Stadimeter

4. Sextant

B. Discuss the general operating characteristics of the
following:

14



1. Pitometer log
2. Doppler speed log
3. Fathometer

4. DRT, its speed and direction input sources and its
output of geographic motion

5. Sextant

Discuss alternative types of plotting instruments
available to the navigator.

1. Parallel rulers

2. Parallel motion protractor (PMP)
3. Weems and Parallel plotter

4. Three-arm protractor

Discuss the means of determining time aboard ship,
including the accuracy of each timepiece.

1. Stop watches

2. Wall clocks

3. Chronometers

4. Comparing watches

Using the time-speed-distance logarithmic scale on the
PPS, have the students complete several practical
exercises determining speed or distance or time given

the two remaining values.

Demonstrate the use of the nautical slide rule to solve
the distance = rate x time problem.

Discuss the application of the 3-minute and 6-minute
rules.

Discuss weather measurement instruments used by the
navigator's personnel on most ships.

15



Anemometer -- wind

Barometer -- barometric air pressure
Thermometer -- air temperature
Psychrometer -- determination of dew point

16



NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 6 HOURS: 1

TITLE: Lines of Position (LOPs)/Fixes

IT.

Learning Objectives

A. The student will comprehend how sources of visual
ranges, visual bearings, and distance LOPs are
selected, acquired and plotted.

B. The student will comprehend which combinations of LOPs
used in determining a fix are most reliable and
desirable.

C. The student will apply correct procedures to become

proficient in plotting and labeling fixes.

D. The student will comprehend the use of radar in
piloting.

E. The student will comprehend the use of danger bearings
and apply correct procedures to plot and label such
bearings.

F. The student will comprehend the difference between a

fix and an estimated position (EP) and know the proper
labeling procedure for EPs.

References and Texts
A. Instructor references

1. Marine Navigation, Hobbs, Chapters 8, 10

2. Dutton’s Nautical Navigation, Chapters 12, 14, 36

3. American Practical Navigator, Bowditch, Chapters 8,
21, 22, 23

4. Piloting and Dead Reckoning, Dunlap, Chapter 11

5. Radar Navigation Manual, Publication 1310

6. Marine Navigation Workbook

17



ITTI.

IV.

B. Student texts

1. Marine Navigation, Hobbs, pp. 129-134, 142-143,
147, 174-176

2. Marine Navigation Workbook

Instructional Aids
A. Chalkboard/whiteboard

B. Position plotting sheets (PPS)

C. Plotting instruments

D. Large compass and parallel rules for chalkboard
E. Computer/projection system or overhead projector
E. PowerPoint slides

G. Computer with projection system

Suggested Methods and Procedures

A. Method options

1. Lecture

2. Demonstration of plotting procedures
B. Procedural and student activity options

1. Complete assigned reading

2. Complete assigned workbook exercises
Presentation
A. Define LOP, fix, wvisual range, and visual bearing.
B. Utilizing the chalkboard and transparencies, explain

how each is obtained and labeled.

C. Discuss which combinations of LOPs are most reliable

and desirable.
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Briefly discuss the use of radar as a source of
LOPs/fixes, specifically noting that radar is more
accurate in range than in bearing.

Discuss selection of the position of the fix when a
triangle is obtained when LOPs intersect.

Discuss and demonstrate the use, plotting, and labeling
of danger bearings in piloting.

Explain the differences and labeling between an
estimated position (EP) and a fix.

Assign a practical plotting exercise.
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NAVAL RESERVE OFFICERS TRAINING CORPS

NAVIGATION
LESSON GUIDE: 7 HOURS: 1
TITLE: Dead Reckoning
I. Learning Objectives

A. The student will know the seven rules of dead reckoning
(DR) .

B. The student will apply proper procedures to become
proficient in the techniques of maintaining the DR
plot.

C. The student will apply the three- and six-minute rules in
DR plotting.

IT. References and Texts

A. Instructor references
1. Marine Navigation, Hobbs, Chapter 8
2. Dutton’s Nautical Navigation, Chapter 9
3. American Practical Navigator, Bowditch, Chapter 7
4. Piloting and Dead Reckoning, Dunlap, Chapter 10
5. Marine Navigation Workbook

B. Student texts
1. Marine Navigation, Hobbs, pp. 134-138, 143-144
2. Marine Navigation Workbook

ITI. Instructional Aids

A. Chalkboard/whiteboard
B. Position plotting sheets (PPS)

C. Plotting instruments

20



D.

E.

F.

PowerPoint slides

Large chalk compass and parallel rules

Computer with projection system

Iv. Suggested Methods and Procedures

rules in DR.

A. Method options
1. Lecture
2. Demonstration of plotting that incorporates DR
rules
B. Procedural and student activity options
1. Complete assigned reading.
2. Complete assigned workbook exercises.
V. Presentation
A. Discuss the principles of DR and the reasons for
plotting a DR.
B. Discuss the seven rules for keeping a DR plot.
1. Mark a DR position every hour on the hour.
2. Mark a DR position at every course change.
3. Mark a DR position at every speed change.
4. Mark a DR position at the time of a fix or running
fix.
5. Mark a DR position at the time of obtaining a
single line of position.
6. Plot DR positions two fix intervals ahead of the
last fix.
7. Plot on the most optimum scale chart available.
C. Using the chalkboard and/or transparencies, demonstrate
how to plot a DR of a ship's course and speed vector.
D. Explain the application of the three- and six-minute
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E.

Demonstrate the proper plotting procedures for laying
out an intended track.
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NAVAL RESERVE OFFICERS TRAINING CORPS

NAVIGATION
LESSON GUIDE: 8 HOURS: 1
TITLE: Running Fixes
I. Learning Objectives
A. The student will apply correct procedures for advancing

two or more non-simultaneous, nonparallel lines of
position to establish a running fix.

B. The student will apply correct procedures to plot and
label a running fix with bearings on different objects,
a running fix with bearings on the same object, and a

running fix advancing a distance circle of position.

C. The student will comprehend the reliability of running
fixes compared to simultaneous fixes.

IT. References and Texts
A. Instructor references

1. Marine Navigation, Hobbs, Chapter 8

2. Dutton’s Nautical Navigation, Chapter 12

3. American Practical Navigator, Bowditch, Chapter 8

4. Piloting and Dead Reckoning, Dunlap, Chapter 12

5. Marine Navigation Workbook

B. Student texts

1. Marine Navigation, Hobbs, pp. 138-142

2. Marine Navigation Workbook

IIT. Instructional Aids
A. Chalkboard/whiteboard

B. PowerPoint slides
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IV.

C. Position plotting sheets (PPS)

D. Plotting instruments

E. Large chalk compass and parallel rulers
F. Laboratory 4 (Appendix A)

G. Computer with projection system

H. Overhead projector (optional)

Suggested Methods and Procedures

A. Method options

1. Lecture
2. Demonstration of plotting procedures
B. Procedural and student activity options
1. Complete assigned reading
2. Complete assigned workbook exercises
Presentation
A. Define a running fix and explain when it is needed.
1. Explain inherent inaccuracies that multiply over
time.
2. Discuss the maximum length of time an LOP may be

advanced in piloting.

B. Using the chalkboard or instructor-prepared
transparencies, show how a running fix is constructed.

1. Demonstrate procedures for advancing both bearing
and range LOPs with the ship on constant course and
speed.

2. Demonstrate the same procedures for a running fix

with the ship changing course and/or speed.

C. Explain the rules for obtaining a running fix.
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1. Explain the need for an accurate DR.
2. Do not advance LOPs more than 30 minutes.
Assign a practical plotting exercise for homework.

Go slowly and use very clear plotting techniques.
Students have trouble with this entire concept!

25



NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 9 HOURS: 1

TITLE: Magnetic Compass/Gyrocompass: Theory and Error

IT.

Learning Objectives

A. The student will comprehend the basic principles of the
operation of the gyrocompass and its advantages and

disadvantages.

B. The student will apply correct procedures in
determining and correcting for gyrocompass and magnetic
error.

C. The student will comprehend the differences between

true, magnetic, gyrocompass, and relative direction
reference systems, and apply proper procedures to make
direction conversions from any one system to any other.

D. The student will comprehend the basic principles of
operation of the magnetic compass and its advantages
and disadvantages.

E. The student will comprehend the reasons for wvariation
and deviation and how these affect the magnetic
compass.

F. The student will apply proper procedures in converting
from true direction to compass direction and vice
versa.

G. The student will apply correct procedures to determine

variation using navigation charts.
References and Texts
A. Instructor references

1. Marine Navigation, Hobbs, Chapter 9

2. American Practical Navigator, Bowditch, Chapter 6

3. Dutton’s Nautical Navigation, Chapters 7 and 29
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ITTI.

Iv.

4. Marine Navigation Workbook

B. Student texts

1. Marine Navigation, Hobbs, Chapter 9

2. Marine Navigation Workbook

Instructional Aids

A. Gyro demonstrator (optional)

B. Chalkboard/whiteboard

C. Compass trainer, Device 1DK2 (optional)
D. PowerPoint slides

E. Charts 33, 42 and 12221 or substitutes
F. Computer with projection system
Suggested Methods and Procedures

A. Method options: Lecture/Demonstration

B. Procedural and student activity options

1. Complete assigned reading

2. Complete assigned workbook exercises
Presentation
A. Describe the use of true, magnetic, and relative

reference lines as the basis of determining and
measuring direction aboard ship.

B. Describe the properties of a gyroscope that enable it
to be used as a north-seeking gyrocompass.

C. Briefly summarize the operation, location, and physical
characteristics of the gyrocompass and gyro repeaters

aboard ship.

D. 1Illustrate how gyro error is determined.
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1. Visual ranges

2. Comparing known bearings or pier heading

3. Trial and error adjustments of 3 LOPs

4. Comparison to another compass of known error
5. Celestial methods (will be discussed later)

Illustrate how gyro error is labeled and compensated
for using Gyro + (error) East = True, and/or other
memory aids.

Discuss the advantages and disadvantages of
gyrocompasses.

Describe the earth's magnetic field.

1. Magnetic poles versus geographic poles

2. Field intensity as a function of latitude
3. Local disturbances and secular change
Define

1. Variation

2. Deviation

3. Degaussing

Discuss and illustrate how to obtain variation from the
compass rose or isogonic lines printed on a navigation
chart.

Describe how deviation values vary with ship's magnetic
heading and techniques for tabulating deviation.

Explain the use of the ship's deviation table.

Describe swinging ship and briefly discuss compass
adjustment.

Discuss advantages and disadvantages of a magnetic
reference.

28



Provide examples and have students work several
magnetic compass and gyrocompass problems, using the
memory aid CDMVTAE (Can Dead Men Vote Twice At

Elections).
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NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 10 HOURS: 1

TITLE:

Tides, Tidal and Ocean Currents

I. Learning Objectives

A.

The student will comprehend general causes and types of
tides.

The student will know the more important tidal reference
planes and their uses as depth and height references on
nautical charts.

The student will apply correct procedures in the use of
the Tide Tables to construct a complete tide table for a
locality of interest and to find the expected tide for a
particular time or period of interest (optional).

The student will apply correct procedures in the use of
the Tide Tables to determine the clearance under a
bridge or overhanging obstruction, or depth of water
over a shallow bottom at a particular time or period of
interest (optional).

The student will comprehend the general causes and types
of current.

The student will know the information on currents
contained on pilot charts and in current diagrams and
charts.

The student will apply correct procedures in the use of
the Tidal Current Tables to construct a complete current
table for a locality of interest and to find the
expected current for a particular time or period of
interest (optional).

Instructor Note: The computations of tide and current problems are

optional.

If this material is not covered, the theory of tides

and currents may be combined and taught in one lecture.

II. References and Texts

A.

Instructor references
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1. Marine Navigation, Hobbs, Chapter 11 and 12

2. Dutton’s Nautical Navigation, Chapter 10 and 11

3. American Practical Navigator, Bowditch, Chapters 9

4. Piloting and Dead Reckoning, Dunlap, Chapter 13 and
14

5. Marine Navigation Workbook

6. Tide Tables, 1984, East Coast of North and South
America

7. Tidal Current Tables, 1984, Atlantic Coast of North
America

8. Planning Guide (Mediterranean), Sailing Directions

Publication 130 (SDPUB 130)

9. Enroute Guide (Western Mediterranean), Sailing
Directions Publication 131 (SDPUB 131)

B. Student texts

1. Marine Navigation, Hobbs, Chapter 11

2. Marine Navigation Workbook

3. Tide Tables, 1984, East Coast of North and South
America (optional)

IIT. Instructional Aids
A, PowerPoint slides

B. Tide Tables, 1984

C. Complete tide table form (optional)
D. Chalkboard/whiteboard
E. Chart 12221 or equivalent charts

F. Computer with projection system
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Iv. Suggested Methods and Procedures

A. Method options

1. Lecture
2. Demonstration of tide table solution (optional)
B. Procedural and student activity options
1. Complete assigned reading
2. Complete assigned workbook exercises
V. Presentation

A. Explain the causes of tides.
B. Define basic terminology.

1. Sounding datum

a. Indicate location on navigation charts.

b. Point out depth and clearance information on
charts.

c. Indicate reliability of sounding data as a

function of survey.

2. Range of tide

a. Individual ranges
b. Mean ranges
3. Stand

C. Define the basic tide types.

1. Diurnal
2. Semi-diurnal
3. Mixed
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Explain spring and neap tides and relate them to
astronomical configurations.

Define the eight tidal reference planes.

Discuss weather effects on tide levels.

Work basic tide problems (optional).

1. Explain the format of the tide table.

2. Explain the format of the tide form.

3. Find the time of high or low water.

4. Find the height of tide at any time.

5. Determine the clearance under a fixed bridge.

Assign tide problems from the workbook (optional).

Define:

1. Ocean currents

2. Tidal currents

3. Wind-driven currents

Discuss the information available for predicting ocean
currents.

1. Pilot charts
2. Sailing Directions Publications 130 & 131
Discuss major ocean current systems, e.g., Gulf Stream.

Discuss the information available for predicting tidal
currents and explain the format of each.

1. Tidal Current Tables

2. Tidal current diagrams

3. Tidal current charts
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4, Tidal current diamonds -- found on British
Admiralty Charts

M. Work tidal current problems using the current tables

(optional) .

1. Complete a daily tidal current table for a given
locality.

2. Compute tidal current velocity and direction for a

station at a given time.
3. Determine the time at a given station and date
when the current velocity and direction will be at

a desired value.

4. Compute the duration of slack water for a given
date and station.

N. Assign tidal current problems from the workbook
(optional) .
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LESSON GUIDE:

NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

11 HOURS: 1

TITLE: Precise Piloting
I. Learning Objectives

A. The student will know the terminology used to describe
a naval ship's tactical characteristics.

B. The student will apply proper procedures in the use of
advance and transfer to determine turn bearings during
precision piloting.

IT. References and Texts

A. Instructor references
Marine Navigation, Hobbs, Chapter 14
Dutton’s Nautical Navigation, Chapters 12 and 14
American Practical Navigator, Bowditch, Chapter 8
Marine Navigation Workbook
Piloting and Dead Reckoning, Dunlap, Chapters 11
and 12

B. Student texts

Marine Navigation, Hobbs, Chapter 14

Marine Navigation Workbook

IIT. Instructional Aids

A.

B.

Chalkboard/whiteboard
Chart (select a small area, large scale harbor chart)
Plotting instruments

PowerPoint slides
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IV.

E.

F.

Large chalkboard compass and parallel rulers

Computer with projection system

Suggested Methods and Procedures

A. Method options
1. Lecture
2. Demonstration of plotting techniques

B. Procedural and student activity options
1. Complete assigned reading
2. Complete assigned workbook exercises

Presentation

A. Define the terminology used in describing shiphandling
characteristics.
1. Advance and transfer
2. Turning circle
3. Tactical diameter, final diameter, and standard

tactical diameter

4. Standard rudder
5. Angle of turn

B. Explain how shiphandling characteristics vary from ship
to ship and with speed and angle of turn.

C. Discuss the use of the ship's tactical data
tables/folder.

D. Explain the application of advance and transfer in
piloting.

E. Discuss the importance of environmental and geographic

factors in selecting a desirable anchorage.

36



NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 12 HOURS: .5

TITLE: Practical Piloting Exercise

IT.

ITT.

Learning Objectives
A. The student will apply correct procedures to lay out
intended tracks and properly plot all courses and speed

changes utilizing the six rules of the DR plot.

B. The student will apply values of advance and transfer
to the track for turn bearings.

C. The student will apply correct procedures to record
bearings and obtain fixes.

D. The student will apply correct procedures to determine
gyrocompass and magnetic compass error.

References and Texts

A. Instructor references
1. Marine Navigation, Hobbs, Chapter 3
2. Dutton’s Nautical Navigation, Chapters 12-14
3. American Practical Navigator, Bowditch, Chapters
8 and 25-28
4. Piloting and Dead Reckoning, Dunlap, Chapters 11
and 12

B. Student text: Marine Navigation, Hobbs, Chapter 3

Instructional Aids
A. Real Time Plotting Exercise I and script prepared by
instructor or use of the NAVSIM computer software with

navigation chart information programmed by instructor.

B. Chart 12254: Eastern Bay and South River or other
suitable small-area, large-scale chart.

37



Iv.

G.

H.

Plotting instruments
Bearing record book sheet
NAVSIM computer software and manual (optional)

Audio cassette player and prerecorded cassette of
instructor-prepared script (optional)

Computer with projection system (optional)

Laboratory 5 in Appendix A

Suggested Methods and Procedures

A.

B.

Method options
1. Discussion of purpose
2. Presentation of exercise

Procedural and student activity options: Review
previous assignments.

Presentation

A.

Distribute charts, navigation instruments, exercise
sheet, and bearing record book page; if using NAVSIM,
distribute a list of bearing targets.

If using the NAVSIM software, setup will depend on the
number of computers. If only one computer is
available, the instructor or another staff member
should act as conning officer/CO and the QMC (if
available) should transcribe the time and bearings to
a transparency that can be projected on each round of
bearings. The students should be organized in 3-man
teams acting as navigator, plotter, and bearing
recorder. The instructor should direct each team, in
turn, to provide the post-fix update and course/speed
change recommendations.

After students have laid out intended track, start the
tape presentation or NAVSIM.

Students will record appropriate information on the
bearing record book sample sheet.
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VI.

E.

Upon completion of the tape or NAVSIM exercise, the
instructor will critique the problem and examine
student work.

Supplemental Information

A.

B.

Students should rotate through team assignments.

Recommend that another staff member, in addition to
instructor, be present to assist.

Recommend that the instructor complete the problem
prior to class and lay the correct track on a clear
plastic sheet. This can be placed on the student's
chart to determine if he/she has the proper answer.
If using the NAVSIM, a scale printout of the problem
may be obtained after the exercise and made into a
transparency.

An alternate exercise is presented in Laboratory 5 in
Appendix A.
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REAL TIME PLOTTING EXERCISE I

PART I - TRACK LAYOUT - Designed for Chart 12270
This real time practical exercise is designed to introduce you to
a real time navigation situation such as you will encounter on any

naval vessel.

Plot the following points on your chart and label them "A," "B,"
and "C."

"A" 076° 27' 00"W
38° 57' 35"N
"B" 076° 25' 00"W
35° 56' 00"N

"C" 090°T, 1050 yds from Thomas Point shoal light

Lay out your track from "A"™ to "B" to "C." Determine your courses
and establish a turn bearing at PT "B" utilizing Thomas Point
shoal light. For this exercise, advance will be 200 yds; transfer

100 yds. Speed throughout will be 9 knots. Fixes will be every 6
minutes, with the first one at 0900 plotting exactly at PT "A."
The 0900 round will be given twice in order that questions can be
asked of your instructor in the time in between. You should
properly label your track, LOPs and fixes. Record all bearings
taken, as well as gyrocompass and magnetic compass errors on the
bearing record book sheet.

PART 2 - REAL TIME PLOTTING

After a short introduction by your instructor, you should lay out
your track and turn bearing at PT "B." Ensure that they are
labeled correctly. The real time plotting will be conducted in
two-person teams. Each student will have the opportunity to
record bearings and to plot. If you have any questions during
the exercise, do not hesitate to ask your instructor.
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NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 13 HOURS: 1
TITLE: Celestial Theory
I. Learning Objectives

A. The student will know the ultimate goal of celestial
navigation.

B. The student will know the definitions of terms and
components associated with the celestial and horizon
systems of coordinates.

C. The student will know the relationship between the
terrestrial, celestial, horizon, and coordinate systems.

D. The student will know the information that can be
obtained from the practice of celestial navigation at
sea.

Instructor Note: Lesson 13 1is intended to introduce students to
the basic concepts and theory of celestial navigation. Lesson 13
enables the student to understand the theory of celestial
navigation and its relevance in the Navy.

IT. References and Texts

A. Instructor references

1. Marine Navigation, Hobbs, Chapter 16

2. Dutton’s Nautical Navigation,
Chapters 26-28

3. American Practical Navigator, Bowditch, Chapter 15

4. Marine Navigation Workbook

B. Student texts

1. Marine Navigation, Hobbs, pp. 277-289

2. Marine Navigation Workbook
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ITTI.

IV.

Instructional Aids

A. PowerPoint Slides

B. Slate globe (optional)
C. Chalkboard/whiteboard

D. Video 25484: “Basic Celestial Concepts Theory”
(12 min.)

E. Celestial navigation sphere (Device 1A24)

F. VCR/Monitor

G. Chalk compass/Divider

H. Computer-aided instruction: CELNAV (optional)
I. Computer with projection system

Suggested Methods and Procedures

A. Method options

1. Video

2. Lecture
B. Procedural and student activity options

1. Complete assigned reading

2. Complete assigned workbook exercises
Presentation
A. Review of the terrestrial coordinate system

1. Terminology

a. Poles

b. Equator

c. Greenwich meridian (prime meridian)
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d. Latitude

e. Longitude

f. Great circle
g. Parallel

h. Meridian

2. Measurement: 1 minute of arc measured along a
meridian, or other great circle on the earth,
equals one nautical mile.

Introduce concept of celestial navigation.

1. Explain that the ultimate goal of celestial
navigation is the solution of spherical triangles
to determine the position of a craft or vessel
with respect to earth-oriented coordinates

(latitude and longitude).

2. Logical extension of the basic problem of fixing
a ship’s position.

3. Celestial LOPs are plotted in a manner similar to
terrestrial LOPs.

4. Remainder of celestial navigation will be
concerned with how these celestial LOPs are
obtained.

5. Assumption: Earth is fixed; celestial bodies move

about the earth in a predicable pattern.

6. Celestial sphere: Celestial bodies are assumed to
be on the surface of a vast hollow sphere of
infinite radius with the center of the earth as
its center.

Briefly discuss the information contained in the Nautical
Almanac.

Discuss the information that can be obtained from the
practice of celestial navigation at sea.
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A celestial fix from the observation of stars,
planets, and/or the moon.

A latitude line from the observation of a body at
meridian transit.

a. Explain how the altitude of Polaris determines
latitude.

(1) A few small mathematical corrections from
the Nautical Almanac can be applied to
align Polaris with the North Pole.

(2) Polaris’ alignment with the North Pole
collapses the navigational triangle. The
co-latitude and co-altitude sides are the
same length, so Polaris’ altitude must
equal the observer’s latitude.

b. Explain that the determination of latitude at LAN
is similar to the determination of latitude by
Polaris.

(1) The celestial triangle is collapsed, but
the sun is not coincident with another
corner of the navigational triangle.

(2) Observing the sun’s altitude and obtaining
its declination from the Nautical Almanac
allows the observer to determine latitude.

(3) Illustrate how latitude can be obtained
using one or more of the three possible
meridian transit relationships between the
observer and sun during a LAN observation.

(a) The sun’s GP is located on the upper
branch of the observer’s meridian
between the observer and the equator.

(b) The sun’s GP is on the upper branch of
the observer’s meridian but in the
opposite hemisphere from the observer.

(c) The sun’s GP lies on the upper branch

of the observer’s meridian between the
observer and the elevated pole.

44



3.

Gyro error

a.

Explain how a Polaris azimuth sight provides
compass error.

Explain how a sun azimuth sight provides compass
error.

(1)

Briefly discuss the amplitude method at
sunrise or sunset.

(a)

(b)

Use a simple sunrise example.

Assume the observer is at 10N latitude
and that the sun has a declination of
N20. The observer knows that they
should see the sun at 060T [90-
(20+10)]. Any deviation from 060T is
the result of gyro error.

Briefly discuss the exact azimuth method.

(a)

The sun does not have to be observed
during sunrise or sunset.

The true azimuth of the sun can be
observed, then compared to a
calculated value derived from
information contained in the Nautical
Almanac. Any difference is due to
gyro error.

Explain the procedure for computing the
time of sunrise and sunset.

(a)

Discuss the location of sunrise and
sunset information in the Nautical
Almanac.

Work a sample problem to demonstrate
the method for determining the zone
time of sunrise/sunset at a given
location.
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COORDINATE SYSTEMS COMPARISON MATRIX

TERRESTRIAL CELESTIAL HORIZON

Equator celestial equator horizon

Poles celestial poles zenith, nadir
Meridians hour circles, vertical circles

Celestial meridians

Prime meridian

hour circle of Aries,
Greenwich celestial
meridian, local
celestial meridian

principal vertical
circle, prime
vertical circle

Parallels parallels of parallels of
declination altitude
Latitude declination altitude

co-latitude

polar distance

zenith distance

Longitude

SHA, GHA, LHA of
star

azimuth, azimuth
angle
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NAVAL RESERVE OFFICERS TRAINING CORPS

NAVIGATION
LESSON GUIDE: 14 HOURS: 1
TITLE: Electronic Navigation
I. Learning Objectives

A. The student will comprehend the theory and basic
operating principles of electronic navigation to include:
Global Positioning System (GPS), Inertial Navigation
System (INS), Navigation Satellite (NAVSAT) system,
Navigation Sensor System Interface (NAVSSI), and bottom
contour navigation.

B. The student will know the importance of correcting for
differences between the GPS/NAVSSI and navigation chart
datum.

IT. References and Texts

A. Instructor references
1. Marine Navigation, Hobbs, Chapters 30 and 31
2. Dutton’s Nautical Navigation, Chapters 15, 17, 18,

31
3. American Practical Navigator, Bowditch, Chapters 2
and 11
B. Student texts

1. Marine Navigation, Hobbs, Chapters 30, 31

2. Marine Navigation Workbook

IIT. Instructional Aids

A.

B.

Chalkboard/whiteboard
Bottom contour chart
PowerPoint slides

Computer with projection system
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Iv. Suggested Methods and Procedures

A. Method options: Lecture

B. Procedural and student activity options: Complete
assigned readings. May copy and handout from references.
V. Presentation

A. NAVSAT satellite navigation

1.

3.

Explain the principles of doppler shift as
applicable to satellite navigation.

Discuss the components and operation of the
NAVSAT system.

Discuss the accuracy of the NAVSAT system.

B. NAVSTAR GPS (Global Positioning System)

1. Explain how pseudo ranges are used to determine
position.

2. Discuss the components of the GPS system.

3. Discuss the accuracy of the GPS system and
correcting for differences with navigation chart
datum.

4. Discuss military applications of GPS to include
navigation.

C. 1Inertial navigation

1. Discuss the Inertial Navigation System's (INS)
ability to provide continuous dead reckoning and
indication of velocity and altitude.

2. Discuss the components of INS.

a. Gyroscopes
b. Accelerometers

c. Computer/Processor
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Discuss the factors that affect INS accuracy.

Navigation Sensor System Interface (NAVSSI)

1.

Discuss NAVSSI’s ability to use all available
navigation information to determine ship’s position.

Discuss the accuracy of NAVSSI and correcting for
differences with navigation chart datum.

Discuss the fact that NAVSSI can send navigation
information to various ship systems.

a. NTDS
b. JMCIS

Discuss the fact that NAVSSI and ECDIS-N will
ultimately replace paper charts with digital.

Discuss the tasks that NAVSSI software will be able
to perform.

a. Tide and current
b. Set and Drift

Bathymetric navigation

a. Discuss the use of bottom contour chart
and echo soundings to establish ship’s
position.

b. Discuss the components and basic

operation of the fathometer.
C. Discuss the factors that affect the

accuracy of the bathymetric navigation DR
plot.
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NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 15 HOURS: 1
TITLE: Geodesy and Datums
I. Learning Objectives:

A. The student will understand the difference between
relative and absolute accuracy.

B. The student will understand the difference between a
Geoid and Ellipsoid.

C. The student will be able to define a datum.

D. The student will understand the difference between a
global and local datum.

E. The student will be able to define the World Geodetic
System 1984.

F. The student will understand what a datum shift is and
state the causes for major datum discrepancies.

G. The student will understand the consequences of improper
datums.

H. The student will be able to list at least four examples
of where datum discrepancies have affected U.S. forces.

I. The student will know where to look for datum information
and conversions on a chart.

J. The student will know the purpose for the NIMA product
GEOTRANS 2 and why it is useful.

K. The student will understand the precautions when using
charts with different datums and when passing position
information to them.

IT. References and Texts:

A. Instructor references

1. Dutton’s Nautical Navigation, Chapter 2, pp. 14-17
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ITTI.

Iv.

B.

American Practical Navigator, Bowditch, Chapter 2,

pp. 15-21

Marine Navigation, Hobbs, Chapter 4, pp. 32-35

Student references

1.

Dutton’s Nautical Navigation, Chapter 2, pp.

(handouts)

14-17

American Practical Navigator, Bowditch, Chapter 2,

pp. 15-21 (handouts)

Marine Navigation, Hobbs, Chapter 4, pp. 32-35

Marine Navigation Workbook

Instructional Aids

A.

B.

C.

Chalkboard/whiteboard

PowerPoint slides

Computer with projection system

Suggested Method(s) and Procedures

A. Method option: Lecture
B. Procedural and student activity options: Complete
assigned reading
Presentation
A. Introduction (Geodesy)
1. Define the term: Geodesy
2. Explain the art and science of cartography and its
basics
3. Explain cartography history and how it has
progressed over the recent history
B. Geodesy principles
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1. Define terms used in describing Geodesy
a. Spheroid
b. Ellipsoid
c. Geoid

2. Explain the important differences between spheroid,
ellipsoid and geoid with respect to navigation.

Datums

1. Define datums.

2. Discuss the difference between global and local
datums.

3. Define WGS-85 and discuss importance

4. Explain the importance of datum shifts.

5. Discuss where datum information is located on a
chart.

6. Explain precautions when using charts with different
datums.
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NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 16 HOURS: 1
TITLE: Electronic Charts and ECDIS-N
I. Learning Objectives:

A. The student will be familiar with the principal types of
electronic charts.

B. The student will understand the difference between an
ECDIS and an ECS.

C. The student will understand the different Electronic
Chart formats and their advantages and disadvantages.

D. The student will be familiar with the display
characteristics of an ECDIS System.

E. The student will understand the limits of an ECDIS based
on the performance limits of sensors.

F. The student will understand the U.S. Navy policy and plan
on ECDIS Systems.

G. The student will understand the risk of over-reliance on
an ECDIS System.

II. References and Texts:
A. Instructor references

1. Dutton’s Nautical Navigation, Chapter 4, pp. 42-47

2. American Practical Navigator, Bowditch, Chapter 14,
pp. 199-215

3. Marine Navigation, Hobbs, p. 47

B. Student references
1. Dutton’s Nautical Navigation, Chapter 4, pp. 42-47
2. American Practical Navigator, Bowditch, Chapter 14,

pp. 199-215
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3. Marine Navigation, Hobbs, p. 47

ITI. Instructional Aids
A. Chalkboard/whiteboard
B. PowerPoint slides
C. Computer with projection system
Iv. Suggested Method(s) and Procedures
A. Method option: Lecture

B. Procedural and student activity options: Complete
assigned reading

V. Presentation
A. Introduction Electronic Charts
1. Background
2. ECS and ECDIS-N definitions

3. Components of ECS and ECDIS-N

B. Types of Electronic Charts

1. Rastor charts (advantages-disadvantages)
2. Vector charts (advantages-disadvantages)
3. Define NIMA DNC’s (advantages of DNC charts)

C. Navy’s Policy on ECDIS-N

1. Status of the fleet

2. Platforms using ECDIS-N
D. NAVSSI and ECDIS-N

1. Define and explain the difference and how they are
used.

54



2. Explain the different variable that can be inputted
into NAVSSI and ECDIS-N capable systems.

E. ECDIS-N

1. History and manufacture
2. Applications
3. Advantages and disadvantages of ECDIS-N
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NAVAL RESERVE OFFICERS TRAINING CORPS

NAVIGATION
LESSON GUIDE: 17 HOURS: 1
TITLE: Electronic and Radar Navigation
I. Learning Objectives:

A. The student will be able to draw the basic diagram of the
components of a radar set.

B. The student will outline the principles and
characteristics of radar.

C. The student will be able to discuss the limitations of
radar.

D. The student will be able to describe the use of radar in
navigation.

E. The student will gain an understanding of the functional
positions on a typical shipboard piloting team and radnav
team.

F. The student will be familiar with how a piloting team and
radnav team operate.

IT. References and Texts:

A.

B.

Instructor references

1. Dutton’s Nautical Navigation, Chapter 15, pp. 154-
163
2. American Practical Navigator, Bowditch, Chapter 13,

pp. 187-197

3. Marine Navigation, Hobbs, Chapter 10, pp. 166-176
4. Radar Navigation and Maneuvering Board Manual, PUB
1310

Student references

1. Dutton’s Nautical Navigation, Chapter 15, pp. 154-
163 (handouts)
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2. American Practical Navigator, Bowditch, Chapter 13,
pp. 187-197 (handouts)

3. Marine Navigation, Hobbs, Chapter 10, pp. 166-176

4. Marine Navigation Workbook

ITI. Instructional Aids
A. Chalkboard/whiteboard
B. PowerPoint slides
C. Computer with projection system
Iv. Suggested Method(s) and Procedures
A. Method option: Lecture

B. Procedural and student activity options: Complete
assigned reading

V. Presentation
A. Introduction
1. Background: The term “RADAR” is derived from Radio

Detection And Ranging. It uses radio waves to
determine the range and bearing of objects from the
radar antenna. The time difference between a signal
being transmitted and the returning echo being
received is used to calculate the range; the
direction that the antenna was on at that time (the
azimuth) is the bearing.

2. Uses: Radar is used for a wide variety of purposes,
including long range detection of aircraft,
monitoring the weather, guiding weapons, and surface
navigation. Each use requires certain special
functions, but the basic components of a radar
system are similar in each case. In this lesson, the
components of a radar set will be described. The
manner in which the information is displayed and the
factors affecting radar’s performance will be
examined. Finally, the use of radar for navigation
will be addressed.
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Radar Components —-- Every radar system, no matter what
its purpose, has the following five major components
(define and explain terms.)

1. Transmitter

2. Modulator

3. Antenna

4. Receiver

5. Display

Limitations

1. The physical characteristics of the radar signal
impose some limitation upon the accuracy of the
radar and include: beam width, pulse length and
control adjustments.

2. Operator proficiency will also have an effect on
accuracy.

3. Define and explain the following terms:

a. Resolution in Bearing

b. Resolution in Range

c. Frequency and Wavelength
(1) Propagation
(2) Antenna

(3) Sensitivity Time Control (STC)
(4) Fast Time Constant (FTC)
(5) Changing pulse length

d. Radar range

e. Radar navigation
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f.

D. Discuss and explain advantages and disadvantages of radar

Radar beacons

1. Advantages:

a.

b. Usually more accurate than most other methods
during periods of poor wvisibility.

C. Fixes may be available at greater distances
from land than from other piloting methods
(i.e., visual piloting).

d. A fix may be obtained from just a single
object.

e. Can be used to assist in collision avoidance.

f. May be used to detect the presence of heavy
precipitation.

2. Disadvantages:

a. It is subject to mechanical and electrical
failure.

b. There are both maximum and minimum range
limitations.

c. Interpretation of the display is not always
easy.

d. It is less accurate than visual piloting.

e. Small objects may not be detected in high sea
states.

f. Requires transmission from ship, which may not

E. Discuss Integrated Navigation Radars.
radars are in use today that not only provide bearing and

May be used at day or night and in poor
visibility.

be tactically desirable.

range information, but also perform the following

functions:
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1. Contact tracking and collision avoidance provided
with an Automatic Radar Plotting Aid (ARPA) radar.

2. When integrated with an ECDIS, the radar provides an
overlay to the electronic chart in use, displaying
the location of land, contacts, and navigation
information on one display.

3. Display navigation track information on the radar
set.
4. Displays identification of ships equipped with the

Automatic Information System (AIS).

Piloting Team. Discuss and explain the importance to the
piloting team to include watch team members.

Review and summary
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NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 18 HOURS: 1

TITLE:

IT.

IIT.

Weather

Learning Objectives

A.

The student will know the principles of basic weather
phenomena, including fronts and subtropical and tropical
storms.

The student will know the relationship between wind and
current in a wind-driven current system.

The student will know the earth’s major wind and current
systems.

The student will know how wind velocities relate to storm
warnings and their effects on sea state.

The student will know the sources of environmental
predictions, including pilot charts and weather
broadcasts.

The student will know the characteristics of the approach
of tropical storms and hurricane/typhoon evasion
techniques.

References and Texts

A.

B.

Instructor references

1. American Practical Navigator, Bowditch, Chapters
34-37

2. Weather for the Mariner, Kotsch, pp. 31-71,
121-127, 137-168, 185-19¢6

3. Surface Ship Operations, Chapter 4

4, Watch Officer's Guide, Chapter 9,

Student text: Surface Ship Operations, Chapter 4

Instructional Aids
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IV.

A. Pilot charts

B. Computer/projection system or overhead projector

C. Chalkboard/whiteboard

D. Video 25488DN: '"Meteorology (Hurricanes)", 1971
min.)

E. VCR/Monitor

Suggested Methods and Procedures

A. Method options
1. Lecture
2. Video

B. Procedural and student activity options: Complete
assigned reading.

Presentation

A. Weather: Basic systems

1. Discuss the causes of and the general air flow
around the planet. Discuss the development of
permanent pressure areas and constants such as
trade winds.

2. Discuss the development, movement, and winds
associated with high and low pressure systems.

3. Discuss the formation, movements, and weather
associated with weather fronts.

4. Discuss the general storm conditions associated
with weather fronts.

5. Discuss the formation of clouds and the
significance of different types of cloud
formations.

6. Discuss the relationship between wind and current

in wind-driven current systems.
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7. Identify the earth’s major wind and current
systems.

8. Discuss the sources of environmental predictions,
including pilot charts and weather broadcasts.

Tropical storms

1. Discuss how wind velocities relate to storm
warnings and their correlation to sea states
(Beaufort Scale).

2. Discuss the development of tropical cyclones and
the sustaining factors of the storm. Discuss
the locations and frequencies of these storms.

3. Define the following terms:

a. Dangerous semicircle
b. Navigable semicircle
C. Crossing the "T"

Hurricane/Typhoon evasion

1. Discuss the best maneuvering procedures for very
heavy seas.

2. Discuss the best maneuvering procedures to avoid
storm effects based on the ship's position in
relation to the storm.

3. Discuss a ship’s heavy weather bill and proper
safety precautions during heavy weather
conditions.

Show “Meteorology (Hurricanes)” video and summarize.
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NAVAL RESERVE OFFICERS TRAINING CORPS

NAVIGATION
LESSON GUIDE: 19 HOURS: 2
TITLE: “The USS Gonzalez (DDG-66) Grounding” Case Study
I. Learning Objectives

IT.

ITT.

Iv.

A.

The student will comprehend the responsibility of naval
officers to ensure the safety of their ships and crews.

The student will comprehend the leader's importance
of responsibility and accountability at all levels in
the chain of command.

The student will comprehend the value of a thorough
Navigation Brief.

The student will be able to identify poor watchstanding
and navigation practices and ways to eliminate them in
his or her efforts to prevent grounding a vessel.

The student will comprehend the importance of
information feedback to mission effectiveness.

References and Texts

A.

Instructor reference: "USS Gonzalez (DDG-66) Grounding"
Case Study (Appendix B)

Student text: "USS Gonzalez (DDG-66) Grounding" Case
Study (Appendix B/Handout)

Instructional Aids

A. Course syllabus

B. Chalkboard/whiteboard

C. Computer/projection system or overhead projector

Suggested Methods and Procedures

A.

B.

Method options: Discussion

Procedural and Student Activity Options: Complete
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assigned reading.

Presentation

A.

Define accountability/responsibility as: Liable to be
called on to answer; able to answer for one’s conduct and
obligations.

Lead a discussion relating the above points to the USS
Gonzalez case study. It is the students' job to analyze
the conduct of the CO, NAV, 00D, and other watchstanders
onboard the grounded destroyer.

1. Discuss the responsibilities of the 0OOD.
a. What are the responsibilities of the 0OD?

b. In what ways did the OOD fail to meet these
responsibilities?

(2) The OOD failed to make himself aware of the
geographic factors that might affect safe
navigation of the ship.

(3) The OOD failed to supervise personnel on
watch on the bridge to ensure their
performance was within expected standards.

(4) The OOD failed to review the chart in use
and failed to ensure that a present and
projected ship’s position were determined
to a reasonable degree.

c. What factors affected the 0O0OD’s decision-making
process?

(1) Difficulties in stowing the ship’s ladder
and casting off the CHT barge forced a late
underway (0818 wvice 0800). Consequently,
the changed contact situation forced the
ship to alter its intended underway track.

(2) A poor navigation brief failed to discuss
all navigation hazards within the vicinity
of the USS Gonzalez, which caused the 0OOD
to make decisions without knowledge or
regard for Proselyte Reef.
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(3) Conflicting reports from the navigator.

Discuss the responsibilities of the other
watchstanders.

a. What were the responsibilities the CIC watch
team?

(1) The CIC watch team failed to keep the 0OD
advised of navigational hazards.

(2) The CIC officer failed to keep himself
apprised of the status of the navigation
evolution as he was preoccupied with
preparations for upcoming events.

b. In what ways did the leading quartermaster and
CIC watch team fail to meet their
responsibilities?

Discuss the responsibilities of the navigator.

a. What were the responsibilities of the
navigator?

b. In what ways did he fail to meet these
responsibilities?

(1) The NAV failed to maintain an accurate plot
of ship’s position by any means.

(2) The NAV failed to ensure a ship’s DR was
plotted.

(3) The NAV failed to give proper attention to
the course of the ship and the depth of the
water as it approached Proselyte Reef.

(4) The NAV failed to reconcile differences
between the CIC and bridge plots.

(5) The NAV failed to advise the OOD of a safe
course to steer.

(06) The NAV failed to highlight or discuss all
shoal water in the vicinity of the ship
during the navigation brief.
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Discuss the responsibilities of the commanding
officer.

a. What were the responsibilities of the
commanding officer?

b. In what ways did he fail to meet these
responsibilities? (The CO failed to ensure the
safe navigation of the ship.)

Who should be held accountable for the grounding?

Does the navigator’s failure to make proper reports
or the officer of the deck’s failure to adequately
perform his duties affect the commanding officer’s
ultimate accountability?

Does a navigator’s report that “course 180 is a good
course, I concur with course 180,” absolve the 0O0OD’s
responsibility for standing the ship into danger if
course 180 grounds the ship? Keep in mind that the
Navigator is an experienced Surface Warfare
qualified officer and that the Navigator can relieve
the O0OD if he feels the 00D is driving the ship
without regard for navigational safety.
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NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION

LESSON GUIDE: 20 HOURS: 1

TITLE: Purpose and Scope of International and Inland Rules

IT.

ITT.

Learning Objectives
A. The student will comprehend the purpose and
significance of both the International and Inland Rules

of the Road.

B. The student will know the terminology associated with
the Rules of the Road.

C. The student will comprehend the benefits of case
analysis of actual groundings, collisions, storm
damage, and shipboard accidents and know the
publications where such information may be found.

References and Texts

A. Instructor references

1. Navigation Rules, COMDTINST M16672.2D

2. A Mariner's Guide to the Rules of the Road, Tate

3. Farwell's Rules of the Nautical Road

B. Student text: Navigation Rules, COMDTINST M16672.2D, pp.
vi-11

Instructional Aids
A. Videos:
1. "The Halifax Incident", 1942 (7 min.)
2. "Svea/Newport Incident", 1943 (5 min.)
B. Chalkboard/whiteboard
C. VCR/Monitor

D. PowerPoint slides
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Iv.

V.

E.

Computer with projection system

Suggested Methods and Procedures

A.

B.

Method option: Lecture

1.

Prior to the first lesson on Rules of the Road,
instructors are encouraged to review all available
training aids to reinforce their understanding and
to provide students with the most recent
information and court rulings.

Present videos at appropriate times (optional).

Assign each student to review a case analysis of a
marine disaster. Review the sources of such
information, such as Surface Warfare magazine,
Naval Institute Proceedings, and National
Transportation Safety Board (NTSB) findings. Many
sources may be found in unit libraries, and NTSB
publications may be found in the government
documents section of the university library. The
following are good illustrative NTSB cases:

a. Coast Guard Cutter Blackthorn and tank ship
Capricorn

b. USS Radford and M/V Saudi Riyadh
c. SS Exxon Chester and MV Royal Sword

d. SS Santa Cruz II and Coast Guard Cutter
Cuyahoga

e. MV World Nobility and SS Pennsylvania Getty
f. SS Yellowstone and MV Ibn Batouta

g. U.S. Geological Survey Vessel Don J. Miller IT
and FV Welcome

Procedural and student activity options: Complete
assigned reading.

Presentation
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Discuss Rules of the Road

1.

Purpose: To provide a uniform guide of rules for
all mariners to follow. (Rules 1-3)

Importance (prevent collision, prevent loss of
life, etc.)

Difference between the COLREGS and Unified Rules
as determined by boundaries described in
Navigation Rules

General rules

Discuss terms applicable to Rules of the Road (Rule 3)

1.

Court interpretation and jurisdiction
Legal personality of a vessel
Doctrine of responsibility

Limited liability
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NAVAL RESERVE OFFICERS TRAINING CORPS
NAVIGATION I

LESSON GUIDE: 21 HOURS: 3
TITLE: International and Inland Lights and Day Shapes
I. Learning Objectives

A. The student will know the lights and day shapes

required to be shown by the different types and classes
of vessels operating in:

1. Waters where the international "Collision
Regulations" apply.

2. Waters covered by the Inland Rules of the United

States.

B. The student will know the various signals which may be
used in inland or international waters by vessels to
indicate they are in distress and require assistance.

IT. References and Texts

A. Instructor references
1. Navigation Rules, COMDTINST M16672.2D
2. A Mariner's Guide to the Rules of the Road, Tate
3. Farwell's Rules of the Nautical Road

B. Student text: Navigation Rules, COMDTINST M16672.2D,

Rules 20-31, 36-37

IIT. Instructional Aids

A.

B.

Rules of the Road Slide Presentation
Video: "City of Rome Incident"™, 1942 (5 min.)
Slide projector

Chalkboard/whiteboard
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Iv.

Rules of the Road, Flash Cards, NAVEDTRA 10925

Computer-Aided Software: Rules of the Nautical Road
(optional)

Computer with projection system
PowerPoint slides

VCR/Monitor

Suggested Methods and Procedures

A. Method options

1. Completely present the International lights and
shapes in each section.

2. Present video at appropriate time (optional). The
"City of Rome Incident" examines the collision of a
freighter (City of Rome) and a U.S. submarine in
1933. Thirty-seven sailors lost their lives as a
result. This collision reinforces the proper place-
ment of masthead and side lights and is the basis
for the special submarine light in use today. The
collision resulted from the ambiguity caused by
physical placement of the submarine's navigational
lights.

3. This is lesson is designed to be divided into two
1.5 hour periods. The first presentation consists
of rules 20-28 for 1.5 hours. The second
presentation continues with rules 29-37.

B. Procedural and student activity options: Complete
assigned reading.

Presentation

A. Definition of terms. Define terms in accordance with
Navigation Rule #3: vessels, underway, restricted
visibility, etc.

B. Lights
1. Describe the required navigational lights.
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a. Reason for displaying (Rule 20)

b. When to display present International and
Inland Rules together (Rule 20)

c. Location (Rule 21)
d. Arc of visibility (Rule 21)
e. Distance/Range of visibility (Rules 21, 22)

f. Length of ship (Rule 22)

2. Discuss the lights required by the following

vessels.

a. Power-Driven Vessels Underway (Rule 23)

b. Towing and Pushing (Rule 24)
(1) Astern (including length of tow)
(2) Composite Units
(3) Vessels or objects being towed

c. Sailing Vessels Underway and Vessels Under
Oars (Rule 25)

d. Fishing & Trawling Vessels (Rule 26)

e. Vessels Not Under Command or Restricted in
Ability to Maneuver (Rules 27, 28)

f. Mine sweepers (Rule 27)

g. Constrained by draft (Rule 28)

VI. Presentation

A.

Lights (continued)

1.

Briefly review light terms and characteristics
presented in previous lessons.

Continue discussion of lights required by the
following vessels.
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a. Pilot wvessels (Rule 29)

b. Anchored (include length of ship) (Rule 30)
c. Aground (include length of ship) (Rule 30)
d. Seaplanes (Rule 31)

e. Submarines

f. Non-displacement craft (Rule 23)

g. Law enforcement vessels

B. Dayshapes

1. Describe the dayshapes in terms of:
a. Location
b. Color

2. Discuss the dayshapes exhibited to show status of the
vessel and identify the dayshapes for
applicable vessels as described in navigation rul