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Aids to nawgatlon (ATONs) .
True, magnetic, compass direc#ons
Checking compass deviation

Dead Reckoning (usmg speed tlme -course.

to Steer) s  .. = - - “‘Z" e Z -—’r
Current and IeeWay (estlmated posrtlon
course tosteer) = . - —

—r—
A = g
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observa
two questions:

— “Where am 1?”
—“How can | safely get where Iwant to go’?”
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nawgatlon WhICh uses sun moon
planets, stars) B

» Piloting: Directing safe passage within
very-restrictive waters with continuous

reference to Iandmarks buoys i
soundings, etc
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flattened out).

Contents:'warnings, seabe'd"eﬂlpass TOSE,

ATONSs, obstructions, facilities, topography,
date, depth contours, Iandmarks Ilghts
natural features, t|tIe currents ports
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North Pole
60°'N
30°N

30°N Latitude Circle

300

S

T

South Pole
XW°s

appear as straight lines and Longitude Circles appear as ellipses.

Figure 1-1: Side view of earth showing Latitude-Longitude Grid. In this view, Latitude Circles

Equator (°

60°N Latitude Circle

150°E 150"W
180°

30°N Lattude Circle

Longitude Circle

appear as circles and Longitude Circles appear as straight lines.

Figure 1-2: Top view of earth looking down on the North Pole. In this view, Latitude Circles
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1{e]g nawgatlng betwee

* Coastal charts (1:150,000 to 1:30,000) show a
smaller portion of coast with enough detail to
navigate in and out of ports and along shore

* Harbor charts are very detailed (Iarge scale)

o Small craft chartsmclude iCW Spemal areas
facilities, and serwces
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NATIONAL OCEAN SERAVICE

8 UNITED STATES — EAST COAST
i MASSACHUSETTS — RHODE ISLAND
i  MARTHA’S VINEYARD
? TO
BLOCK ISLAND
i INCLUDING WESTERN
F APPROACH TO
CAPE COD CANAL
e ]

o S e m— —— ———— em—— f_‘_Tri - . __ |
LT Y 1TTTTY ’7*1311_{_;.,---‘TIIYTI;..;1 NSNS NN A AR EE R

25
!
‘ [
|
l
|
4"
‘r_
!
L,_.
1
i il
~g
)

1 2

L_L____;.- BT xll patadegy
To find SPEED, place one point

right point on 40 ond left point will
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40° || 7= Mercator Projection DI
¢ Scale 1:80,000 at Lat. 41°27"
' SOUNDINGS IN FEET
| i AT MEAN LOW WATER
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Scale 1:80,000 ot Lat. 41°27'

SOUNDINGS IN FEET
AT MEAN LOW WATER

ANCHORAGE AREAS

©00®
®0

LOCAL MAGNETIC DISTURBANCE
Differances of a8 much as 3° from the
neemal voriotion have been obsarved on Cutty-
hunk Islond between Buzzords Bay and Vine-
yard Sound.

HEIGHTS
Heights in feet above Meon High Waoter

RACING BUOYS

Rocing buoys within the limits of this chort
are not shown hereon, For location and de-
SCriplon see the Coost Guord Locol Notices 1o
Mariners ond Light List.

NOTE B
FISH' TRAP AREAS

Boundary knes of fish trop areos are shown
thus: —— -
Submerged piing may exist in these oreos.
Arecs 2 ond 3 ore available for fish trops
from April 25 to July 25.

L ALLTION

202.140 (see note A)

Limits and design of anchorage areas are shown in color.
GENERAL ANCHORAGES-Except in great emergency all

vessels shall anchor within these anchorege creas.

NOTE A

Navigotion reguiotions cre published in
Chopler 2, Coost Piot 2, or subsaquent yearly
supplements ond weekly Notices 10 Moriners.
Coples of reguiations may ba obtoined ot the
office of the District Engineer, Corps of Engl-
neers in Waltham, Mass,

Reler 10 sections number shown with orég
designation.

AUTHORITIES
Hydrogrophy cnd topegrophy by the Coost
ond Geodetic Survey with odditions ond revi-

sions from the Corps of Engineers and Geolo-
gicol Survey,
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Figure 1-7: Compass Rose from a coastal chart showing True North (outer circle with a star)
and Magnetic North (middle circle with an arrow head). The innermost circle is divided into
32 "points" and these are each divided into "1/4 points"; this scale is generally not used by

mariners in modern times.

Sunday, March 21, 2010



Dangers

1

TES 8

“Foul’

Old symbols for wrecks

Wreck always partially submergeJ}

Sunken wreck dangerous to
surface navigation (less than
I | fathoms over wreck)

Sunken wreck covered 20 to
30 meters

Wreck over which depth is known

Wreck with depth cleared
by wire drag

Unsurveyed wreck over which the
exact depth is unknown, but is
considered to have a safe
clearance to the depth shown

Sunken wreck, not dangerous
fo surface navigation

Foul ground, Foul bottorn

28 Wreck
29 ’W;eckagq. \Wks Wreckage
29%a Wreck remains (dangerous
only for anchoring)
e 30 Sei8 e < Submerged piling
Subm piles Subm piling
I 4 Ik
Subm piles  Stakes,
Perches
*30a Shads o ShRToN Snags; Submerged stumps
T
31 Lesser depth possible
32 Uncov Dries
29 I VNV o |G
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Q Soundings

| sD Doubtful sounding 10 Hairline depth figures
2 55 No bottom found .
1036 I0al9 8 7 Figures for ordinary soundings
3 @) - Out of position
4 =—=(8——== Least depth in narrow channels I Soundings taken from
P e foreign charts
_________ ) 12 8, 19 Soundings taken from older
S 30 FEET APR 1984 Dredged channel (with surveys (or smaller
————— con'ro’”nq depth 'ndicated) scale Cherts)
W 13 8, 19 Echo soundings
6 ——124 FEETw- —— Dredged area
- OCT IO 14 8 19 Sloping figures
________ 15 8 19 Upright figures
AR SR Swept channel £ |
16 2s) = o ) Bracketed figures

8 % Drying (or uncovering) heights
above chart sounding datum 17 % Underlined sounding figures

(drying)

g 89 \ 17 Swept area, not adequately 18 3, 6, Soundings expressed in
\ sounded (shown by purple fathoms and feet
or green tint)
19 | 15
L 22 Unsounded area

2 ) ° 21
9a 22 1 Swept area adequately sounded A N R ES ael

30 ;Z(i 2 \8 (swept by wire drag to (Qa) =6=—3 Stream

,2;’ 0'9 \7 depth indicated )
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Jamestown-Newport Bridge

Coyright 2010 Matt Gatewood. All rights reserved. Please do not copy or reproduce without permission of photographer.
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e — g e

Coyright 2010 Matt Gatewood. All rights reserved. Please do not copy or reproduce without permission of photographer.

Sunday, March 21, 2010



Narrangansett

Pier

Matunuck

Sunday, March 21, 2010



1) . 4 i ; 3 128
‘ \ 1 = 2.
i e s W
| _‘_"0" \ / 18 !,/ B »
a9 130 1o ' /
1H 133 \ ' '\'J' i
[H pep } ) } "n?
5 e
15'—._/7-‘ : b // //':——\-\\
| 8)/ ladh & P> <
» ™\ 4 \ 8
| \ / 6 DANGER \
121 v /
' / ] \ A
™ ‘/
@ N / - [\ 123
123 | Unerploded depeh charge / |
123 1 /‘\“ ,/ |
; g i
Ay \ fio - \ :
‘?6 \ / /
\ “l/, 1945
i 3 " / /aze
-~ - \ P
2! , | f
// 12 \\ ‘,:' ‘261// —____/ 2 -
{ ./ % ,// %
/ {0s /
w % / ’{"r')ué J
\ =\l |
= -~ 133 ‘E'JK
"o ‘;é \1‘5 P P
VA B =
r; I' 124 } !
3 I 132 b
10l \ {
\ \:
. 16
g\ g\ ._
& " w42 \
B - ~ \ &
\ " ) &
\. 5 / 2 - ~
R ! o 133 s
: \— & P
./ N\ yo /
%0 77 -
$ \}h -.‘. \ “S/ﬂ / 101
S Edst Ground 'x \
41°|° (4 o\ / \ 4
-~ S \ = T
e oY & ® Q N \
9 C 56 ¥ = \

I‘ 125 .
\, I‘ \ \ na2

'% 105 2 . I\
': ' ‘ 87 ' g VA /
\ \ b— ot | (1%} {

——— 8s P

I.'ﬁ"’.!.xxrlxrr.in_“ I ITI T I I ST Iy rlﬁXYrTIHMIL
SRS S— + __ —

71°% 3 25

pd

Sunday, March 21, 2010




North End
Block Island

. SO L e oy T RIS

— - - -
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Block island
North LH
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Buoys and Beacons

48 Bu
48a Am
48b Or

| 51 FRREETE R

53

54
55

56

R RG
‘Bn ABn
ABn

oG or OW
Bn Bn Bn

OBn <+

) 00 T

1Bh O A

A 4

ADeviation
Bn

Blue
Amber

Orange

Floating beacon
(and variations)

* 52 Fixed beacons (unlightea or daybeacons)

Triangular beacon
Black beacon

Square and other
shaped beacons

Color unknown

Variations

Beacoen, in general

Tower beacon

Cardinal marking system

Compass adjustment beacon

Topmarks

Telegraph -cable (landing)

|

* 59

(Lc) GNARKER oMukw

6l

(Le)

67
70

71

72

73

(La)

o$m

Pies

&im

Piles

Stumps

Stakes, perches
Private aid to navigation

OcarN Torn & @ Cairn

©

REF

Painted patches

Landmark (position accurate)

Landmark (position approximate)

Reflector

Ouarker J,,al/ Range targets, markers

o 2 F
$o 4 B

Y )

O]

Special - purpose buoys

Oil installafion buoy
Drilling platform

NOTE: Refer to IALA Buoyage

System

description on page 48

for aids used in certain foreign

waters.

&

4

;a
£ 00as
L 4

Lot

LANBY (Lerge Auto. Nav. Buoy);
Superbuoy

TANKER terminal buoy (mooring)
ODAS (Oceanographic Data
Aquisition System)

Acticylated light
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U.S. AIDS TO NAVIGATION SYSTEM

On navigable waters and some waters marked by States

LATERAL SYSTEM (As Seen Entering From Seaward)

PORT SIDE
ODD NUMBERED AIDS

. AEENILEMMTONY

FLASMNG, (2
FLASI

LR TG
OACK FLASM NG

t &,
i B

i

PREFERRED CHANNEL

NO NUMBERS-MAY BE LETTERED
- Hhen
Wi
M W
WNOST AN
CM BN
B = TOM
. L LA N

OWYBEACON CAN

LI

PREFERRED CHANNEL
NO NUMBERS-MAY BE LETTERED

MU D
RS 70
PORT

TOMNOAT BN

&
A

oo DAY ADON

STARBOARD SIDE
EVEN NUMBERED AIDS

B reo v om
FLAR NG (3
FLAS M

OO TING

o fAsee EEEEEEEEEEL

-
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’
LT LXCMTED Y
"
NY
NN DAY AN
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— Expressed in degrees (N 0° or 360"
E=90°: S=180°; W=270°) ... .

— Course: direction you steer the boat
— Bearing: dlrectlon of a charted landmark:
—Compass: the boat’ smagnetlc connectlon

= ComQass rose (on the chart)=includes an"
inner and outer cwcfe,,yanaflon,‘change

i
“:
.‘"

e e
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— Direction ar

> ' . » L, -
. e A

— Geographic coordlnates

. Every point on the chartha®a

coordinate
. Expressed as Iongltude andlatltude

N
n

N — th_ E - = i
— : — —— - —_—
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—

— Knot=1.15 statute M.P. H
— Degree of latitude = 60 miles™®
— Each minute = 1 mile

— Never use Iengitude Tor measurement

—_— — —»-
- - ‘..‘ — " —— — -
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. Speed = Distance/Tim
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* Dividers/drafting compass

 Protractors
* Pencil, sharpeners, erasers .~
- Tlmeplecelstopwatch ;. ? =

=T ETHNE e a—— e
- o - '.‘ — - e : =
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* Triangle
* Depth sounder
« Maneuveringboard - -~

- = - - -
- e .
- - 3
= . e Se~
> T - T
P -
-— —— ~—— —_— P
- & e .
~ — — -~
2 - -~ - —
4 - —
- — ~=
- — - -
— - - -
o - . - - - - 2
-~ - - =
- - - —
- — v - - _
- ~— — —
=, - —~— - .
= — — -

<= "-—'.i” —— = = =
———— —— - :_—*ﬂ a

,
i E—— >
— el i—— . — .

-— e — — - — - . : :
g - == = = -

- = . -

Sunday, March 21, 2010 i



- Coast Pilot P RE TR S --——-
* Local Notice to Mariners s s yronr.

. Light List sz |
e Chart #1

- NavigationRules -~ ‘
* Tide and Current Iables — —
« Cruising Gmdes e ey
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_ Highest surrounding land
— A lighthouse (and explainlight-—

characteristics)

— Good features to take bearmgs and get a
three- pomt i) & —

5 Dt —— T —
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« How old is this chart’?
- How are depths measured?®

« What’s the variation? How much does
variation change eachyear? ==

» What are some dangers, obsiructlons’?
« Where would you go |n a storm’?

- ” s

- :.‘;"

—— -

- e

Coyright 2010 Bruce S. Liese. -All rights resee‘ed. Please do not copy‘br-fe'produce wﬂhout.pmmssmn of author.
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* Distance round trlp'? Course (magnetlc

and true) for all legs? *
* How did you choose this course’? =
» Did you sail the entire way’?’ ‘

« What other resources mstruments do
you heed (bemdesihe,chart)’?

.

‘::'3‘_'

- *v"‘c a - - " -
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Magnetlcnorth — north magnetic po -
distance from geographic pole

« Compass north — Direction pomrticular
compass while it’s on a particular heading

- Variation — Difference between True North and
Magnetic North-measured at a pamcular p03|t|on

« Deviation — maccuracy dueio either Qefects of a.
compass or magnetic” mfluences on boat

2=
P —— -~ —a P —

s | S
—— -

-..'i;

-~

. A -
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Bobert "

® Marine Electronics ® Services

|
i ® Compass Adjuster ® |nstallation
l Cidei = DEVIATION CERTIFICATE
| Steea. e Compass— Date
o ‘ o 2 V‘ch!L‘:’v T Oviehus © O Pa y°3g'w.
gogs! =g LATITUDE 2§ °alG' - || LONGTUDE g’ on' w
Q) Q) ﬁ S,) ’:' “% SHPS MEAD DEV STLER Sﬁ%HLAD DEN STEER
= E E:-i $g | I oN | & [N 1805 | o | (80
‘§ - -s o e 15 ,‘ I Tl T [ R
© QA Lz 0 | o |lose 210 o lz2is
M) =:- snNe | | flassw] 1
=2y (Il & ~ loGs 240 ~ | 2o
‘ S = i[5 ) 255
| 90E Acl 270w | o 1236
=0 ‘ 05 285
{B 120 o |13 0 | o | oo
ﬂ T 135.5E 315-NW
o “150 | o | (50 30 | o | 33D
6‘}' ﬂ 165 ] 345 _
oSy [t Oono O soumwmcs
B MAGNETS RED SpEy 3 cms
0 AFT CARD
rORY FROWM,
C o MAGNETS RED L A e 'Cocxgss
JSPHERES 5 CIRED U»
. 0 . :-L:-:‘E? BLUE LP

{ (.W_‘.’;_ Al {4 —
REMARKS e j}i\ =
/ —
J —— \ﬂl

DIGITAL BEEPER -939-7435

25 5 Aduster

NOME TELEP"ONE 667-6036
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Correcting for
Variation and Deviation

Worksheet:

* True direction

° Variation

* Magnetic Direction

° Deviation

oo < -

° Compass Direction

Coyright 2010 Bruce S. Liese. All rights reserved. Please do not copy or reproduce without permission of author.
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« Can also be used to determme where

you’ve been and where you®are (during

trip)
« To lay a plot you need to know

.79‘7“' et '. - _ e == - s
=~ Direction steered = T i
= Distance traveled =~ - :
- < ® .-‘“—-—Jj - - = : - i - -::“
= = — < =" ,
Coyright 2010 Bruce S. Liese. All rights resegad Please do not copy‘or-reproduce WIth.DLIIM’IISSIOI’-I oﬁauthor(—
— s.w—nc »-—\—- '!’ -"_"-_ =
= R —
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— Draw the course line
— Measure direction

— Measure distance e ot |
~Anticipate speed - e e

— Note all of these on eoursewlmae;;-. =
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« Standard chart plotting labels
C = course (t = true; m = magne |c)
D = distance (to nearest 0.1 nm)
S = speed (to nearest 0 1 kny
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Wind
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Wind
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Line of Position (LOP)
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Visual Fix (2-point)
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Positions

A O

Estimated position Electronic fix Running fix
(EP) (GPS) (RF)
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Run dlstance an

* Plot DR using course amguce run
between two LOPs (from anywhere on

first LOP)

* From DR; plot Ilne parallel thII‘St LOP
through-second LOP. (transferred LOP)

 ‘Intersection wﬂ:h 21‘0I L«OP RFrx
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Running Fix

1035

You are
approximately
here (RFix)!
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« Track (CMG) — Actual p’itﬂ'ﬂ'tﬁ‘é’boat
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. Headlng Dlrectlon_ to steer er pomtmg
fo stay on course I|ne =
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Set — Directio ds which
current flows —_— il
- Drift — Speed of currentiniots
- Boat speed — Speed on knot meter

« True speed (§MG) Actualspeed W|th
effect of currenL e
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(“current”) arrow

* From outer end of curre w plot
boat speed, swinging to DR course

- Direction-of boat speed arrow is
heading to steer —— -

« Length of line between departure pomt
and line mtersectlon iIs speed
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Calculating Heading to Steer
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Calculating Heading to Steer

@

True boat speed 4 Kn
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— DR position for first hour~ = ~—=- =~
Plot actual track

Draw line from DR posﬂmrr‘l’ﬁ"lﬂth'en“draw
parallel from first hour posmon to plotted
track line - :

Set of current is dlrect’lon of DRto f|x Ime =

Drift is lengthof: == hdur” ﬁne :
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Determining Set and Drift

\)

o N IR

A3 Boat Speed 7 KnM A AW N
L]
Seea -~ Direction of 1-hr. arrow is
Sea “set”; Length is “drift”
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Determining Set and Drift

1445 fix
’ L 4
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i Boat Speed 7 KnM A> AN

Direction of 1-hr. arrow is
“set”; Length is “drift”
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Danger bearings™ "~ ——
* Doubling the angle on_the bow
 Bow and beam bearlngs
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Determining Set and Drift

270° abeam

045°

>» 000°

045°

090° abeam
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Danger Bearing

090°
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