Aids to Navigation (ATONSs)
Private Aids to Navigation (PATONSs)
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e Cameras off

* Mute your mic unless you have a question

* Please stay between the red and green buoys
with comments / questions!



ATONs, PATONSs

and

Intro to Nautical Charts




Chapter Objectives

Aids to Navigation
(AtoNs)

Cautions in the use of
AtoNs

The meaning of chart
symbols

The availability of
electronic AtoNs

Reference materials
that alert you to
changes in AtoNs




Coast Guard “Buoy Tender”




Definitions

e Aid to Navigation (AtoN):

— Any device external to a vessel intended to
assist a navigator to determine their position,
safe course, or to warn of dangers or
obstructions to navigation.

* Short-Range Aids to Navigation:
— Consist of Buoys & Beacons




Definitions

* Buoy:

— An unmanned, floating aid to navigation
moored to the seabed. They may be
lighted or unlighted.

*Beacon:
Any fixed aid to navigation located on
shore or marine sites. Lighted beacons are
called lights, unlighted beacons are called
daymarks.







There are six types of marks, or AtoN'’s

1. LATERAL MARKS

» Including Preferred
Channel Marks

NON-LATERAL MARKS

2.

. Isolated danger marks

O U AW

Safe water marks

Range marks
Regulatory marks

. Special marks



Definitions

 Daymark:

—The daytime identifier of an aid to
navigation presenting one of several
colors, shapes, numerals or letters.

1. Square, triangle, rectangle, diamond
or octagon

2. Top marks on buoys, and the buoy’s
shape
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£ U.S. AIDS TO NAVIGATION SYSTEM

on navigable waters except Western Rivers

LATERAL SYSTEM AS SEEN ENTERING FROM SEAWARD

PORT SIDE PREFERRED CHANNEL PREFERRED CHANNEL STARBOARD SIDE
ODD NUMBERED AIDS NO NUMBERS - MAY BE LETTERED NO NUMBERS - MAY BE LETTERED EVEN NUMBERED AIDS
PREFERRED [ repuGHT ONLY
PREFERRED

[[] creenuGHTONLY RS CHANNELTO FLASHING (2)  NESEENIESEREEN
FLASHING (2)  EESEESIESEEEE STARBOARD PORT, FLASHING [ 3 3 31 ]
FLASHING [ 1] TOPMOST BAND TORMOST, BAND OCCULTING S g—"— —
OGCULTING F == GREEN RED QUICK FLASHING EENENEEEENE
QUICK FLASHING ORI 10
1S0 [ cReenLGHT ONLY ] RED LIGHT ONLY

COMPOSITE GROUP FLASHING (2+1) COMPOSITE GROUP FLASHING (2+1)

T

DAYBEACON

AIDS TO NAVIGATION HAVING NO LATERAL SIGNIFICANCE

ISOLATED DANGER

SAFE WATER
NO NUMBERS - MAY BE LETTERED NO NUMBERS - MAY BE LETTERED

[[] WHITE LIGHT ONLY [] WHITE LIGHT ONLY  MORSE CODE

FI(2)5s Mo (A) EEECH ] -]
RW
- A B
= : LIGHTED MR SPHERICAL UNLIGHTED
? p AND/OR SOUND. AND/OR SOUND
BR"A™ BRTC RANGE DAYBOARDSNMAY BE LETTERED
Fl(z)
KWG

KBW KWR KRW

KGW KWB
- UNUGHTED V ]]:| I] ’ :: "

DAYBOARDS - MAY BE LETTERED

[[] WHITE LGHT ONLY

SPECIAL MARKS - MAY BE LETTERED

NR NG NB [] vELLOW LIGHT ONLY
@ FIXED ——
’ ’ FLASHING [HCECECECE
Q N o SHAPE OPTIONAL—-BUT SELECTED TO BE APPROPRIATE
FOR THE POSITION OF THE MARK IN RELATION TO THE
O BR:" sy 2% An NAVIGABLE WATERWAY AND THE DIRECTION

UNLIGHTED OF BUOYAGE.

AIdS to NaVIQat")n mark'ng the TYPICAL INFORMATION AND REGULATORY MARKS
Intracoastal Waterway (ICW) dlsplay ___INFORMATION AND REGULATORY MARKERS
unique yellow symbols to distinguish VARKS MAY DISPLAY ANY WIITE LIGHT R Ty O,
them from aids mal’king Other Watel’S EXCEPT QUICK FLASHING, Mo(A), AND FLASHING (2)
Yellow triangles A indicate aids . - L -
should be passed by keeping them on =t |=7" | L roex ) stow | |
the starboard (right) hand of the (swin  area No “waxe
vessel. Yellow squares O indicate aids MOORING ECULMAONMYEERAGED | THEWATLRE OF DAVGER MAY D OF CONTROLS BOICATED

. ™y oG,
should be passed by keeping them on| wmewmauseme | Siitee ™ e
the port (left) hand of the vessel. A ReECToR ORI P bl S | e
yellow horizontal band [ provides | gocumen g

no lateral information, but simply FOR DS AN BEOGATION
identifies aids as marking the ICW. OO B ITIEES

PLATE 1




International Buoyage can be much different!




Lateral System

 Employs a simple arrangement of colors,
shapes, numbers and light characteristics to
show which side an aid should be passed on.

ed ight eturning from sea
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ed, ight, eturning




Lateral System

LED Lighted can on Lake Tahoe
“Watching Properly”
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Lateral System

Nun watching properly
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Lateral System

e Starboard Lateral Marks
— Color:
— Shape:
— Character:
— Light:
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Lateral System

e Port Lateral Marks
—Color: Green

=

—Shape: Squares and Cans
—Character: Odd Numbers e
—Light: Green
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Buoys aren’t always where they should be!
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Buoys aren’t always where th

ey s

hould be!

Yang
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The name of the boat is ”Tempor ary Insanitv”

If you are
unsure
whether to
pass on the
port or
starboard ... at
least pick one =
or the other! ==
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Lateral System

Preferred Channel Marks
* Purpose: Marks junctions and bifurcations
* Description:

— Color: & Green horizontally banded
(uppermost band is preferred channel)

— Shape: Same as preferred channel
(uppermost band is preferred channel)

* Daymark - uppermost color is preferred channel
— Letter identification — White
— Light Color: Same as uppermost band

A



Review of Preferred Channel Marks

Preferred Channel to Starboard

Topmost Band Green

Green Lighted
C EI.I]],I'

Chart Symbal

o

FI (2+170G

Can
Chart Syrrbl
E
GR
I::: 1} Lll

JG

Chart Syrrbl
[
R

g
'

Preferred Channel to Port
Topmost Band Red

Red Lig'ltﬂﬂ
Buoy
Chart Symbal

&

F'IG "E"
A Z2+F.

Hun
Chart Symbal
RG
r'-l 1 'II.I|| 1

JR
Chart Symbal
1} E: 1}
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Monterey Harbor — Preferred Channel Buoy
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Lateral System

What is it?




ateral System

)

What is




Lateral System

* WRECK MARKERS
* Purpose: To alert the mariner to wrecks

36



* Having no lateral significance.

* Employs buoys and beacons with special
colors, shapes, letters and minor lights.
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Non-Lateral System

e Types of non-lateral marks
— Safe water marks
— Isolated dangers marks

— Range marks
e Dayboards
* Dual beacons

— Special marks
— Information and regulatory marks

38



Non-Lateral System

What is it?

39



Non-Lateral System

* SAFE WATER MARKS

* Purpose: Indicates there is navigable water all
around the mark.

* Description: E
— Color: and White vertically striped
-

— Shape: Sphere or Buoy with Topmark
G)

— Character: Letters (white)

N

(ex. “GB” Galveston Bay)
— Light: White
e Characteristic: Mo(A)

— Dot Dash




Santa Cruz Safe Water Mark
a.k.a. “Mile Buoy”
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Non-Lateral System

e What is it?
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Non-Lateral System

* ISOLATED DANGER MARKS

 Purpose: Marks isolated dangers or obstructions
that can be passed on all sides.

* Description:
— Color: 5kj<<and horizontally banded

-

— Shape: Buoy with two =Jzc)< Top marks
— Character: Letters (white) D
— Light: White

e Characteristic: FlI (2) 5 sec



Definitions

* Range:

— Pairs of beacons or daymarks arranged
so that when they are lined up, they
indicate the center of the channel.
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Non-Lateral System

RECTANGULAR RANGE DAYBOARDS
Purpose: To mark center line of a channel

Description:
— Color: Appropriate color for channel
—Shape: Appropriate to size for channel
—Lights: Color: W, ,G,Y

e Characteristic: F Fl, Q, Oc, Iso
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Using Range Markings

i

Just nght Too far to

Too far to starboard
Port



Moss Landing Harbor — Hwy 1 Bridge

LY
- -
ol el
- g
P
., e

hh' ‘ v 47



Non-Lateral System

What is it?
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Non-Lateral System

* NON-LATERAL MARKS

 Diamond dayboards
 Purpose: Non-lateral Daytime identifier
* Description:
— Color: ,  , NG
— Shape: Diamond-shaped divided 4 sectors

— Character: Side sectors White, Top & Bottom Sectors
colored

— Letters: W, &G
— Light: White
* Characteristic: Anything not otherwise reserved
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Non-Lateral System

858
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What is it?




Non-Lateral System

* SPECIAL MARK AIDS

 Purpose: Not intended to assist safe navigation
but to indicate special areas marked on charts.

(anchorage, traffic separation, data gathering, :

PWC operating boundaries)
Iill ll

* Description:
— Shape: Various a
— Character: 2Jzcl< letters .
— Light: Yellow

— Color: Yellow
* Characteristic: Fixed or Flashing







Non-Lateral System

B ‘*” ||1 ”

e What is it? E




Non-Lateral System

*~0

t

What is




Non-Lateral System

* INFORMATION AND REGULATORY MARKS

 Purpose: Alert the mariner to such things as
submerged pipes, no wake zones, etc.

* Description:

— Color: White; band or border

— Shape: Square or Diamond

— Character: Letters ( , usually words)
— Light: White

* Characteristic: Anything

not otherwise reserved . @ @

EXCLUSION RESTRICTED DANGER
AREA OPERATIONS
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UNIFORM STATE WATERWAY MARKING SYSTEM

STATE WATERS AND DESIGNATED STATE WATERS FOR PRIVATE AIDS TO NAVIGATION
=3 'k‘Eé‘ULATORv MARKERS == -
© BOAT " DANGER B *% ‘é CONTROLLED
"~ EXCLUSION ‘ B B AReA
| AREA B rock B B i S B
O A 3
% .~ NO  WAKE é

EXPLANATION MAY BE PLACED OUTSIDE
THE CROSSED DIAMOND SHAPE, SUBH AS
BAM, RAPIDS, Swik AREA, ETE

MULLET LAKE

BLACK RIVER

INFORMATION s

THE NATURE OF DANGER MAY BE IN-
DICATED INSIDE THE DIAMOND SHAPE,
SUCH AS ROCK, WRECK, SHOAL, DAM, ETC

C

e

BUOY USED TO DISPLAY
4 REGULATORY MARKERS

TYPE OF CONTROL IS INDICATED IN
THE CIRCLE, SUCH AS SLOW, NO WAKE,
ANCHORING, ETC,

BB e B

DISPLAYING INFORMATION SUCH
AS DIRECTIONS, DISTANCES, LOCATIONS, ETC.

: , MAY SHOW WHITE LIGHT -
T MAY BE LETTERED \J

AIDS TO NAVIGATION




Regulatory Marks may be used to
create a “Boundary Line”
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Give beacons and other fixed structures a
wide berth.

Boaters should not pass fixed ATONs close aboard
due to the danger of collision with rip-rap or
structure foundations, or with the obstruction
or danger that is being marked.
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“Characteristics” of AToNS

* Light Characteristic (timing sequence) for a
lighted aid to navigation.

62



Light Characteristics

Red ATON’s, when lighted have
Green ATON’s when lighted have

ATON'’s with white lights rarely have lateral
significance

Most lights on ATON’s have flashing patterns.

Some are “fixed”

63



Light Characteristics

* A fixed light is on from dusk to dawn

e A flashing light flashes on while an occulting
light blinks off.

— |In other words,
* a flashing light is off more than on
* an occulting light is on more than off

* Anisophase, or iso, light is on for an interval
equal to the time it is off

64



LIGHT RHYTHMS

] 57AYS ON ALLTHE TIME
FIXED LIGHT
CEECETE] (s mian
@ 0 FLASHING 50
-g. ] IR focs/ vinute
e U  GREATER THAN 50
Y
FLASHES / MINUTE
@)
0CCUITING | e STAYS ON LONGER
— e e
S0 C B B s onasone
I 7S OFF
croup FLasiinG (2) (NN
GrouprlasHinG 3) [N




LIGHT RHYTHMS

PREERRED CHANNEL LIGHTED AIDS
COMPOSITE GROUP FLASHING

FL(2+1) G 6S
WILL FOLLOW TOP ->| 6 SECONDS
MOST COLOR
0
A FL(3+1) R 8S
WILL FOLLOW TOP
MOST COLOR 8 SECONDS

MID CHANNEL

MORSE “A” H I H I
WILL BE WHITE




ta Cruz “Walton” Light
REGION-B - by night Christmas

Preferred Channe| )

Secondary Channel — — — >
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PRIVATE AIDS TO
NAVIGATION

PATONSs



Private Aid to Navigation Definitions

e Short-Range Aids to Navigation:
— Buoys
— Beacons

* Why are there Private Aid to Navigation?:
— Required by the Coast Guard
— For the benefit of a person, group, organization.
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Definitions PATON CLASS I:

e Legal
* Shall

v Obligated by Owner

nave Light List Number (LLNR)

assigned

*S
*S

Nd

Nd

ne Charted

oe Checked every year.

71



TYPICAL CLASS 1 AID

LIGHTHOUSES G

“m.

All Navigation and Marine STRUCTURES £ ™™
owners are legally obligated to establish,

maintain , and operated as prescribed by
the Coast Guard

OBSTRUCTIONS

B HAZARDOUS SUNKEN VESSEL or WRECKS

Bl orothers prescribed by the District Commander

HEEE

F— L T
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Definitions PATON CLASS II

* Owner’s convenience

* LLNR assigned to most but not all

* Light listed are charted

* In or near commercial waterways
 Must be verified once every 3 years
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TYPICAL CLASS Il AID

SPECIAL AIDS PRIVATE LATERAL AIDS Large

MOORING
BUOY

.
BE A
A

6
L 2







Definitions PATON CLASS lII

e Owner’s convenience
* NEVER Assigned a LLNR
 Should never be Charted

 Non-Commercial waterways
— Recreational waterways
— Outside of commercial waterways

 Must be verified once every 5 years
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TYPICAL CLASS Il AID

REGULATORY
Or
INFORMATIONAL
BUOYS

e
g
R

SMALL MOORING BUOY




Not all aids are regularly maintained or
“Watching Properly”! They are “Discrepant”

MOss LAnDING HBR CH LT 8

LLNR 4045

PHOTO TAken 03 June 2002

VIEW FROM INMER HARBOR (NORTHERLY)
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Corrected shortly
after Harbor was
informed of problem.




OUONAUTHORIZED
ESTABULISHMENTS




Dat & limie
Posi

p

“Sponge Bob”
Off of Capitola

Unauthorized PATON
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Latitude is | Longitude is How Long
Where We are We’ve Been Lost

A Nawgator s Definition
| of Latitude & Longitude: Lost There!
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CHART No. 1

Complete Guide to Symbols,
Abbreviations, and Terms

A “Must-Have” for all
serious chart navigating

Available for under S10

Available on-line from NOAA

CHART NO. 1
UNITED STATES OF AMERICA

NAUTICAL CHART

Symbols Abbreviations and Te4r/m$‘ .

Y
) W

TR T
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Buildings and Structures

s 8
ol plae T
TR T

N

Schoo!
High school
University

- ‘o” Buiding

Pav

v
T

@ o ©

Miscellaneous Stations

Any kind of station
Station

Coast Guard station (similer
fo Lifesaving station,J 6)

Coast Guard station
{when lendmark)

Lookout station; Watch tower

L¥feboat station
Lifesaving station

Rocket station

Piot station/Piots

© Mast g

f@‘s oFPp
@Fi’ OFS

OF TR ©OF Tr

Obsy
off
© BELL
© HECP
© MARINE POLICE
© FIREBOAT STATION

o

ice

Bell (on land)
Harbor entran
Marine police <

Fireboat statior

Notice board

¢

K Lights

.’4‘.ﬁ-

Lt

&

Lt Ho

4 4
«AERO % AERO

Loy
£

S __’_‘545 in line 270°

Priv maintd

E
Y SR

Oc; Oce

Fl
WAy,

LFl
(Kb) (.h"’\‘\.\
Fl (2+1)
r‘“h " " R

Lighthouse
Aeronautical light
Marine and air

Light beacon

Light vessel; Lightship
Lantern
Street lamp

Reflector
Leading light

Lighted range

Sector light

Directional light

Harbor light

Fishing light

Tidal light

Private light (maintained by
private interests; to be used
with caution)

Fixed (steady light)

Occulting (total duration of
light more than dark)

Single -Flashing (total
duration of light less
than dark)

Long -Flashing (2 sec
or longer,

Composite group -flashing

navigation light

Oc{2+3)
(‘\\’"'l\’

Fl(2): Gp Fi
28 6P,

S-LFl
28a My,

285 W,

t Flashing

Continuous Very Quick Flash

180 b 1 ick Flashing
(80 to 159-usually either &
100 or 120 per minute)

Group Very Quick

Interrupted Very Quick

Continuous Ultra Quic
(160 or mare-u:
300 flashes per m

Interrupted Ultra Quick

Alternating

Composite group occulting
Group Flashing

Short -Long Flashing

Group ~Short Flashing

FFl
29 ;“'VV\'\: y""u*( Fixed and Flashing

F Gp Fl

30 : )"""“( Fixed and Group Flashing

30a Mo (A)

3l Rot
41
42
43
44
M; Mis N Mi
m; min
s sec
Fl
Oc; Occ

Gp

SEC

All Chart Symbols are found in Chart #1

Morse Code light (with flashes
grouped as in letter A)

Revolving or Rotating light
Period

Every

with

Visible (range)

Nautical mile

Minutes




Charts

Floating Aids (Buoys) are denoted by

Fixed Aids (Beacons) are denoted by

A means that the aid is lighted
— Lights are WHITE unless otherwise noted

Landmarks that are shown on a chart must be visible to the boater
from the water

Lighthouse descriptions are in the LIGHT LIST

COLREGS Demarcation Lines == ==-====-=—-_:

— COLREGS = Collision Regulations (a.k.a. NAVRULES or Rules of the
Road)

— COLREGS Lines designate where “International Rules of the Road”
separate from “U.S. Inland Rules”

* The waters inside of the lines are governed by Inland Rules. The waters
outside the lines are International waters

e Chapters 6 & 7 will cover COLREGs more thoroughly
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Chart Number 18685

Check the key on the Chart
for additional information.

9
Ep,
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COAST SURVEY

UNITED STATES - WEST COAST
CALIFORNIA

MONTEREY BAY

Mercator Projection
Scale 1:50,000 at Lat 36°48'N

North American Datum of 1983
(World Goedetic System 1984)

SOUNDINGS IN FATHOMS
AT MEAN LOWER LOW WATER

TIDAL INFORMATION y

Place Height referred to datum of soundings (MLLW)
Mean Higher Mean Mean Extreme
Name (LAT/LONG)| High Water | High Water | Low Water Low Water
feet feet feet feet
Monterey (36°36'N/121°53'W) 53 4.6 11 -
Moss Landing  (36°48'N/121°47'W) 5.2 45 1.0 25
Santa Cruz (36°58'N/122°01'W) 5.3 46 1.1 -35
(403)

ABBREVIATIONS  (For complete list of Symbols and Abbreviations, see Chart No. 1.)
Aids to Navigation (lights are white unless otherwise indicated)

AERO aeronautical G green
Al altemating 1Q interrupted quick
B black Iso isophase
Bn beacon LT HO lighthouse
C can M nautical mile
DIA diaphone m minutes
F fixed MICRO TR microwave tower
Fl1 flashing Mkr marker
Bottom characteristics
Bids boulders Co coral gy gray
bk broken G gravel hihard_ S v es
Cy clay Grs grass M mud

Miscellaneous
AUTH authorized
ED existence doubtful

21, Wreck, rock, obstruction, or shoal. swept clear

Obstn obstruction
PA position approximate

MRSy, E o &

Mo morse code

N nun

OBSC obscured

Oc occulting

Or orange

Q quick

R red

Ra Ref radar reflector
R Bn radiobeacon

Oys oysters
Rk rock
S sand

PD position doubtful
Rep reported

to the depth indicated.

T SU A S e Ry (U ATATRE 4 e

R TR radio tower
Rot rotating

s seconds

SEC sector

St M statute miles
VQ very quick

W white

WHIS whistle

Y yellow

so soft
Sh shells
sy sticky

Subm submerged

55
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San Francisco
Outside of the
Golden Gate Bridge
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45" = Occulting Green
4 Seconds
‘ 36 ft. High
Seen from 6
Miles
; Horn

S J
SANTA CRUZ AR

CRAFT HARBOR ot
Scale 1:10,000

Note “Fathoms” SOUNDINGS IN FATHOMS
Depth shown
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C == | I 2

note 52 (100 50 0 100 200 300 400 500
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Santa Cruz Harlor
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