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NOS Oceanographic Survey Reports
This series of reports presents information on circulation surveys by the 

National Ocean Service. Normal activity includes measurements of water flow 
(currents), tides, tenperature, salinity, and occasionally other parameters 
needed for understanding the physical processes. These surveys are made 
primarily for the Nation's navigational waterways; however, data are also 
obtained to describe the circulation patterns of estuaries and harbors.

These reports offer information on sampling locations, measurement 
techniques, processing and analysis routines, data formats, and general 
information on the survey area. They do not present technical interpretations 
of hydrodynamics of the areas.
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TIDE AND TIDAL CURRENT OBSERVATIONS FROM 1965 THROUGH 1967 IN

LONG ISLAND SOUND, BLOCK ISLAND SOUND, AND TRIBUTARIES

Elmo E. Long 
Oceanographic Division 
National Ocean Survey

National Oceanic and Atmospheric Administration 
Rockville, Maryland

ABSTRACT. During the period between May 1965 and 
September 1967, an extensive tidal current survey 
was made in Block Island Sound, Fisher Island Sound, 
Long Island Sound, and their major tributaries. The 
study was carried out by the Coast and Geodetic Sur­
vey, now known as the National Ocean Survey. The 
report includes tables listing the findings in de­
tail, graphs, and maps of the areas with the 163 
selected sites specified. The investigative method­
ology is discussed, and the equipment for data gath­
ering is described.



1.0 INTRODUCTION

Between May 1965 and September 1967, the Coast and Geodetic Survey 
(C&GS), now known as the National Ocean Survey (NOS), made an extensive 
tidal current survey of Block Island Sound, Fisher Island Sound, Long 
Island Sound, and their major tributaries to update previous tidal cur­
rent data going back to 1929. The survey extended from Point Judith,
R.I., in Block Island Sound to Throgs Neck, N.Y., in Long Island Sound.
The main purpose of this survey was the observation of tidal currents, 
although several permanent stations already existed for the measurement 
of tide height. Several temporary stations also were installed. The 
Office of Hydrography and Oceanography, Marine Data Division of C&GS, 
provided the planning, processing, analyses, and dissemination of the 
collected data. The C&GS Engineering Division provided the instrumenta­
tion and systems design to accomplish the objective.

The observations were collected by use of the U.S. C&GS Ship MARMER 
whose home port was the Atlantic Marine Center, Norfolk, V.

2.0 TIDAL CURRENT OBSERVATIONS

Beginning May 1965 and ending September 1967, 163 sites were observed 
for speed and direction of the tidal current. The locations of the tidal 
current stations are shown in figures 1 to 5. The instruments described 
below were used for the observations.

The Roberts Radio Current Meter uses radiotelemetry and a chrono­
graph waxed tape output with manual tape scaling for data recovery (fig. 6). 
The Geodyne Photographic Current Meter uses photographic light pipes to 
record information on film with data recovery from a scanner-decoder (fig. 
7). The Tidal Current Survey System Mark I (TICUS-I) uses telemetry and 
Flexowriter paper-tape output, with computer processing necessary to ob­
tain average sampling values (fig. 8). Table 1 outlines manufacturers' 
specifications for these instruments.

The observational processing and analysis information is described 
in table 2. The method of referring a subordinate station to a primary 
or control station is illustrated in table 3. Several subordinate sta­
tions exhibited double phases of flood or ebb current; these stations 
are listed in table 4. Site 48 at The Race, Long Island Sound, and site 
154 at Throgs Neck, N.Y., were chosen as control stations. Yearly pre­
diction of these sites will be published in the NOS publication "Tidal 
Current Tables, Atlantic Coast of North America." Harmonic constants 
derived for selected sites are discussed and tabulated in Appendix I.

Tidal current observations obtained with the Roberts Radio Current 
Meter were limited to about 100 hours. Observations made with the other 
systems were usually for periods of 15 to 29 days. (For data and other 
information not given here, see Appendixes II, III, and IV.)
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Figure 2.-Tidal Current Observations, 
Thomas River, 1965-67
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Figure 3.-Tidal Current Observations, Connecticut River, 1965-67
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Figure 4.—Tidal Current Observations, Housatonic River, 1965-67
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Figure 5.—Tidal Current Observations, West Long Island Sound, 1965-67
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Figure 8.—Tidal Current Survey System
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Table 1. — Manufacturers' Specifications

Common name: Roberts Radio Current Meter 
Manufacturer: American Instrument Company 
Parameters measured: Current speed and direction

Parameter Range Accuracy

Current speed 0.1 to 7 kt ±0.1 kt (low range)
Current direction 0 to 360 degrees ±5 degrees

Recorder: Chronograph with waxed paper tape 
Record format: Indentation on wax tape 
Sampling rage: Variable 
Duration: 30 days plus
Processing: Scaling wax tape for speed and direction 
Mode of operation: Radiotelemetry

Common name: Geodyne Photographic Current Meter
Manufacturer: EG&G International
Parameters measured: Current speed and direction

Parameter Range Accuracy

Current speed Optional 
0.05 to 4.0 kt ±0.05 kt, starting speed 

to 1 kt
0.05 to 8.0 kt ±0.1 kt, 1 kt to full speed 

Current direction 0 to 360 degrees ±5 degrees at 0.5 kt

Recorder: 16-mm film 
Record format: Gray binary 
Sampling rate: Variable
Duration: 10,000 reading sets in 14 months (maximum) 
Processing: Developed film-to-film scanner to magnetic tape 
Mode of Operation: Psrt of an ocean—mooring system; battery powered 

and self-contained 
Operating depth: To 17,700 feet
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Table 1. — Manufacturers' Specifications (cont)

Common name:
Manufacturer: 

Tidal Current Survey System (TICUS I)
EG&G International

Parameters measured: Current speed and direction

Parameter Range Accuracy

Current speed 0.05 to 8 kt ±0.05 kt up to 1 kt
±0.1 kt up to 8 kt

Current direction 0 to 360 degrees ±5 degrees

Recorder:
Record format: 
Sampling rate: 
Duration:
Processing:
Mode of Operation:

Punch paper tape with magnetic tape backup 
8-channel program indication code
Variable
10,000 reading se.ts
Paper tape to cards and cards to magnetic tape 
Radiotelemetry and part of an ocean-mooring system
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Table 2.—Tidal Current Information
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Table 2.—Tidal Current Information (Cont.)

St
at

io
n

N
o.

PROC1ESS 1NG WDPARAMETER(S)
OBSERVATION INFORMATION OBSERVED WAL IfSIS

In
I S’ -P TJ CPCs ■P -PLatitude H-t C 6 H TJ Q) -P C O inU-f O C o 2 -H -P J? ^ 10 4J O 0 .5.2 •HTJLongitude I ra •3 r—1 Sx c 10°-H t> p w a Q >

n § ts sl W -P Ce D 84-> C/5 *H 10 fi ■£ Isin Q "c a. U) 4-> •rl SS3 8! a 43 e-38 I

41°01'35"N 5/25-7/9/66 14+ G 15 / / B45
72°23'05"W

5/27-7/1/66 4 R 7,14 / / G / / /
46 40°56'59"N 

72°27'11"W

4.5 R 10,20 / / / /5/18-22/65 / G47 41°14'42"N 
72°02'36”W

jR 10,20 / / /41°14'12"N 5/18-6/16/65 29.£ / G48
72°03' 36"W

10,20 / / / /R /5/18-22/65 4.5 G49 41°13'06"N
72°05'06''W

5/28-6/1/65 4 R / / G / / /
41° 11* 4 8 'TS3 20,3450
72°06124"W

/ / /5/31-6/5/65 4.5 R 8,25,42 / / G41°11’40"N 
72°06'14”W

/ / / /
41°13'06"N 5/31-6/5/65 4.5 R 15 Q51
72°06'56"W

/
41°11’40"N 5/22-27/65 4.5 8,16 / G / / /R52
72°08'01"W

41°10'00"N 7/15-842^5 29 15 ./ / G / / / /G53
72°12'48"W

5/22-27/65 4.5 R 10,20 / / G / / /41°10'00MN 
72°12'50"W

/41°17'55"N 7/19-23/65 10,30, / / /R G /454
71°54'00"W 50

41°19'54"N 8/11-15/65 4 / / G / / /4.2 R55
71°53'53"W

41°19'54"N 8/11-15/65 6 / / G / / /4.2 R56
71°50'44"W

41°17'53"N 7/19-23/65 4 15,40, / / G / ✓ /R57
71° 58132"W 67

41o19'07"N 8/11-15/65 R 4 / / G / / /458
71°59'18"W

16



Table 2.—Tidal Current Information (Cont.)

17



Table 2.-Tidal Current Information (Cont.)

St
at

io
n

Ha
rm

on
ic

A
na

ly
sis

18



Table 2.—Tidal Current Information (Cont.)

OBSERVATION INFORMATION PARAMETER (S)
OBSERVED

PROCESSING AND
ANALYSIS

S
at

io
n

No
.

Latitude
Longitude

Da
te

s 
of

 
v

ti
on

s

on
 (

Da
ys
)

tr
um

en
t

De
pt

h  
of

 
tr

me
nt

u

Sp
ee

d

Di
re

ct
io

n §
4JITJI c

iv
it

y
t

Pr
es

su
re

i
it

y
n Qu
al

it
y

d
Ba

d
/ Ed
it

ed

Pl
ot i!

Re
ve

rs
in

g
uc

ti
on

ni
c

An
al

ys
is

t

Ob
se

r
a

[X
ir
at
i

In
s

In
s

Co
nd

u

Sa
l

Da
ta

 
Go

o

Da
ta

 

Ti
me

 fi t; 
& Re

d
Ha

rm
o

87A 41°12'40"N 
72°28'52"W

8/19-23/66 4 R 10,20 / / G / / /

88 41°06'18"N 
72°27'24"W

8/1-5/66 4.2 R 10,20 / / G / / /

89 41°14'13"N 
72°34'00"W

9/2-19/66 16 & G 15 / / G / / / /

90 41°09'48"N
72°34’10"W

8/24-9/8/66 15 G 15 / / G / / / /

91 41°05'21"N
72°34'06"W

9/7-22/66 15 G 15 / / B

92 41°01'41"N 
72°34113"W

8/24-9/22/ 29 G
66

15 / / G / / / /

93 41°13’39"N
72042'18"W

8/19-24/66 4.9 R 10,20 / / G / / /

5/5-6/3/67 29 G 15 / / G / / / /

94 41°08'44''N 
72°42'18"W

8/19-23/66 4.2 R 15 / / G / / 2

95 41°04122”N 
72°42132"W

8/8-12/66 4.2 R 15 / / G / / /

96 41°00'55"N 
72°42'58"W

8/8-11/66 3 R 10,20 / / G / / /

97 41°12'34"N
72°49'50"W

5/17-6/5/67 19 G 15 / / G / / / /

98 41°08'39"N 
72°49140"W

9/22-10/12/ 20.5 G
66

15 / / G / / / / /

99 41°04'39"N
72°49'48"W

9/26-10/11/ 15 G
66

15 / / G / / / /

100 41°00'58"N 
72°49'56"W

9/14-10/3/ 19 G
66

15 / / G / / / /

101 41°14'26"N 
72°55,00"W

8/29-9/2/66 4 R 6,15,24 / / Q / / /

19



Table 2.-Tidal Current Information (Cont.)

20



Table 2.—Tidal Current Information (Cont.)

OBSERVATICN INFORMATION PARAMETER (S) 
OBSERVED

PROCESSING AND 
ANALYSIS

St
at

io
n

No
. Latitude

Longitude

Da
te

s 
of

 
Ob

se
rv

at
io

ns

Du
ra

ti
on

 (
Da
ys
)

In
st

ru
me

nt

De
pt

h  
of

 
In

st
ru

me
nt

Sp
ee

d

Di
re

ct
io

n 1
l

Co
nd

uc
ti

vi
ty

Pr
es

su
re

Sa
li

ni
ty

Da
ta
 Q

ua
li

ty
Go

od
/B

ad

Da
ta
 E
di

te
d

Ti
me

 P
lo
t C

in
■U L
a-i
£ Re

ve
rs

in
g

Re
du

ct
io

n
Ha

rm
on

ic
An

al
ys

is

118 41°10’22"N 
73°10'55"W

5/4-9/67 5 R 15,27 / / G / /

119 41°05'03"N
73°14’24"W

6/8-18/67 10 G 15 / / G / / / /

120 41°01142"N 
73°14'02"W

6/6-22/67 15.8 G 15 ' / / G / / /

121 40°59'00"N 
73033.52..w

6/6-22/67 16 G 15 / / G / / / /

122 40°56'18"N 
73°13'52"W

6/6-20/67 1 3.8 G 15 / / G / / /

123 41°06'16"N 
73°21155"W

6/1-17/67 155 R 15 / / G / / / /

124 41°03'19"N 
73°25'15"W

6/24-7/10/
67

16 G 12 / / G / / / /

6/11-21/67 11 T 12 / / G / /

125 41°05'12"N 
73°24'13"W

6/2-18/67 16.8 R 15 / / G / / / /

126 41°01'58"N 
73°24'20”W

6/26-7/12/ 15.6 G
67

15 •/ / G / / / /

6/26-7/12/ 13.3 G
67

60 ’/ / G / / /

127 41°00'23"N 
73°23'48"W

6/26-7/11/ 14.6 R
67

15,40
170

/ / G / / /

128A 40°58'36"N 
73°23'46"W

7/31-8/15/ 15.8 G
67

15 / / G / / / /

129 40°55'36"N 
73°25’03"W

6/10-25/67 15.2 T 15,30 / / G / /

130 40°54'32"N 
73°24'27"W

6/9-25/67 16 T 15 / / G / /

131 41°00'53"N
73°32,12,'W

7/11-3(1/67 18.8 G 12 / / G / / / /

21



Table 2.—Tidal Current Information (Cont.)

St
at

io
n

No
.

OBSERVATION INFORMATION

Latitude 4JcLongitude
Da

te
s 

of
 

Ob
se

rv
at

io
ns

4J3
Du

ra
ti

on
 (

Da
ys
)

De
pt

h 
of

In
st

ru
me

nt

Sp
ee

d

PARAMETER (S) 
OBSERVED1■U<0Vi

Di
re

ct
io

n

Co
nd

uc
ti

vi
ty

Pr
es

su
re

Sa
li

ni
ty

Da
ta
 Q

ua
li

ty
Go

od
/B

ad

PROCESSING AND 
ANALYSIS

4->O
JX s!1 fi € 

&

Da
ta
 E
di

te
d

Re
ve

rs
in

g
Re

du
ct

io
n o w-«-( -rlc «Q >-p HHx §

132 40°59'59”N 7/14-19/67 5.5 G
73°31'02"W

40 / V G / j /

132A 40°59’54"N 9/19-30/67 11 G
73°31'00"W

15 J / G / j j

133 40°57'57"N 7/14-30/67 15.8 G
73°29'42"W

15,40 • / / G / j j / J

'
134 40°55'09"N

73° 30102"W
6/25-7/10/ 15 R

67
15
55

/
/.

/
/

G
B

/
J

/
/

/ /

135 40°59'30"N
73°35140"W

6/30-7/20/ 20 T
67

15,30 / / G / / /

136 40°5 7' 36"N
73°33'41"W

6/30-7/20/ 20 T
67

15,55 / / G / / /

137 40°59'30 "N
73°35’40"W

6/30-7/20/ 20 T
67

15,20 / / G / /

138II 40-56'19"N 
73-40'30"W

7/19-8/5/67 16 3 G 15 / / G / / / *

138IV 40-56 *19''N 
73"40’30"W

9/8-10/7/67 29 G 15 / / G / / / J

139 40°55'29"N
73°39'22"W

5/19-6/18/ 29 G
67

15 ■/ / G / / / /

140 40°54'48"N 
73°38'24"W

8/4-9/2/67 29 G 15,40 ‘ / / G / / / /

141 40°55’00"N
73°42'44"W

7/29-8/14/ 15 R
67

15., 33 / / G / / /

142 40°51'30"N
73°39*59"W

7/29-8/11/ 15 R
67

15 / / G / / /

143 40°49'41"N
73°39'00"W

7/29-8/13/ 15 R
67

10 / / G / / / /

144A 40-53'26"N 
73°45'26”W

9/9-24/67 15.5 G 15 / / G / / /

145 40-52'48"N
73°44'45"W

8/1-20/67 29 T 15,40,
70

/ / G / /
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Table 2.—Tidal Current Information (Cont.)

PARAMETER(S)OBSERVATION INFORMATION PROCESSING AND
OBSERVED ANALYSIS

w
§ Latitude 1 § >1PC «M £ 6 p TJ CPCTj o’ -H »cLongitude TJ *H P ’S2 i & a P c 0 w°’J ° E p 0 .5.2I *H r-jj 10 >1 C
P ^ W JO tj C (0j| wto £0 ft a >.■5Si D § w c '—l11 P CO r—f g-gu W fit Ha a: T3 fO 1Q C CO 3 6d p 3: «§fi O 5s O a a

146 40°52’24"N 8/1-39/67 29 T 15,40, / / G / / /73°44'00"W 100

14 7A 40°51'49”N 9/14-29/67 15 G 15 •/ / G / / /73°46'16"W

148A 40°51'22"N 9/14-30/67 15 G 15 / / G / / /73°46'44"W

149 40°51'28"N 9/4-20/67 16 G 10 / / G / / /73047.28”W

150 40°50’37"N 9/3-10/1/67 29 T 15,90 / / G / /
73°45’46"W

151 40°49'45"N 8/19-9/3/67 15 G 15 / / G / / / /73°43'47"W

152 40“50'12"N 8/21-9/5/67 15 R 5 / / G / / /
73°47’43"W

153 40°51'42”N 8/22-29/67 7 R 5 / / G / / /73°48'48"W V
153A 40°51’42"N 8/29-9/14/ 15. E R 5 / / G / / / j73°49'00”W 67

154 !40°48107"N 9/3-10/1/67 29 T 15,50 / / G / / / ' 1 73°47'29”W / / / / / / t
155 40°47'54"N 9/3-10/1/67 29 T 15,60 / / G / / j/73°47'27"W J
157 41°01'35"N 6/11-25/67 15 T 15,27 / / G i/ / ✓ 373°28'41"W i
158 40°58'28"N 5/10-24/67 L45 R 15,22 / / G / / /73°05'48"W

159 40°48'55"N 9/6-21/67 15 G 15 / / G / / / /73°46’01"W

160 40°59'01"N 7/1-20/67 20 T 15,55 / / G / / /
73°34'01"W

161 40°59'43"N 9/3-10/1/67 29 T 15,30 / / G / / /
73°46128"W 1 i•
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2.1 Data processing and analysis

Data processing and analysis include five considerations.
1. Data Verification: The calibration of the instrument was rechecked 

following retrieval to verify data accuracy.
2. Data Editing: Data recovery was maximized by editing to correct 

obvious errors without resorting to filtering techniques.
3. Time Plot: Parameters were plotted versus time.
4. General Time Plot: General time plots were performed to illustrate 

the major trend of each parameter and to allow visual correlation between 
parameters.

5. Special Time Plot: Expanded plots were drawn to illustrate small 
variations and to allow for visual reading of actual data values versus time.

2.2 Analyses

The data were analyzed by harmonic, rotary, and reversing techniques; 
tidal predictions were also produced.

2.3 Rotary Plot

A polar plot of current speed and direction was drawn; this depicted 
the mean current variation over one tidal cycle for both the tidal and total 
regimes.

12.4 Current meter data products

The study yielded five current meter data products.
1. Computer listings of data
2. Magnetic tape copy of edited data
3. Photocopy of general time plot
4. Special request plot (including 35-mm film)
5. Photocopy of rotary or reversing plot

2.5 Greenwich intervals

A Greenwich Interval is an interval of time referred to the transit of 
the Moon over the meridian of Greenwich as distinguished from the local inter­
val which is referred to the Moon's transit over the local meridian. The 
relationship in hours between Greenwich and local interval is

Greenwich Interval = Local Interval + 0.068L 
in which L is the west longitude of the local meridian in degrees.

By referring the several current phases at all stations to the times of 
the Moon's transit of the meridian of Greenwich, the results are directly 
comparable and relations between the times of the current in different 
localities may be obtained simply by taking the difference between their 
Greenwich Intervals.

*Except for the fifth product listed, most Roberts Radio Current Meter data 
are available only as copies of hand-plotted graphs.
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After obtaining the average difference between the subordinate current 
phase and the reference current phase as described above, it is applied to 
the Greenwich Interval for the reference station to obtain a corresponding 
Greenwich Interval for the subordinated current phase. This is accomplished 
by establishing the Greenwich Intervals for the reference station and daily 
predictions, then comparing the daily predicted data of the reference station 
to the actual observations of the subordinate station to obtain the time 
difference of the phases.

The Mean Current Hour (MCH) is the interval for the flood phase as 
modified by the intervals for the other current phases. It is computed by 
taking the average of the intervals for the following modified phases: 
flood strength, slack before flood increased by 3.10 hours, slack after flood 
decreased by 3.10 hours, and ebb strength increased or decreased by 6.21 hours. 
Before taking the average, the several items must be made comparable by the 
addition or rejection of the tidal period 12.42 hours when necessary.

Accepted Greenwich Intervals and constants for the control stations 
of concern are shown in table 5. The average Greenwich Intervals and 
constants for the subordinate stations are presented in table 6.

3.0 TIDE OBSERVATIONS

During the survey period, seven permanent control tide stations were in 
operation. In figure 9, these are designated 4, 8, 9, 10, 11, and 12; not 
shown is station 1 located at Norwich, Conn. Temporary station designates 
are 2, 3, 6, and 7; not shown on the map is station 5 located at Newport, R.I. 
These temporary stations operated only during some portion of the survey 
period. The permanent stations are operating at present. Numerous other 
stations were observed at some time before or during the 1965-67 survey 
period. The observational and processing information for each tide station 
is described in table 7. Four types of tide gages were used during the 
survey: the Standard Automatic, the Bubbler, the Analog-Digital Recorder, 
and the Portable Automatic. The gages are described in table 8.

In paragraph 3.2 below, those stations referred to one of the basic 
control stations are discussed and the tidal differences and other constants 
are enumerated. With these differences and constants and the daily predictions 
of high and low water, tidal data may be obtained for those secondary stations 
for any year, providing that the daily predictions are for the year in question. 
The daily predictions for any year through 1976 may be found in the NOS 
publication "Tide Tables, High and Low Water Prediction, East Coast of North 
and South America (including Greenland)". Daily predictions are provided for 
Willets Point, N.Y.; Newport, R.I.; and Bridgeport and New London, Conn.

In paragraph 3.3 below, computation of the height of the tide at any time 
is discussed.
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Table 7.—Observational and Processing Information for Several Stations
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Gage SpecificationsTable 8.—Tide

Bubbler

Manufacturer Bristol

Range
Precision

0-10 and 0-50 feet 
±1% of full scale 

Recorder 6-inch strip chart 

Record format Analog (curvilinear)

Sampling rate Continuous

Duration
Chart 1 month

Chart drive 8 days (spring wound)

Processing
Operational principle

Visual
Compressed nitrogen is purged through 
the system, actuating a pressure- 
sensitive element which measures water 
level fluctuations.

Analog-Digital Recorder (ADR)

Manufacturer Fischer & Porter 

Range
Precision

0-99.99 feet 
±*5 binary count

Recorder Foil-backed paper tape (punch)

Record format Binary (decimal code)

Sampling rate 6-minute intervals

Duration
Chart 3 months

Chart drive 3 months (battery)

Processing
Operational principle

Mechanical translator
A float movement'is translated into 
binary code and recorded on paper 
tape.
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Table 8 (cont).—Tide Gage Specifications 

Standard Tide Gage

Manufacturer D. Ballauf 

Range
Precision

0-48 feet 
+0.1 foot

Recorder 13-inch strip chart 

Record format Analog (rectilinear)

Sampling rate Continuous

Duration
Chart 1 month

Chart drive 8 days (spring wound)

Processing
Operational principle

Visual or mechanical scanner
A float-operated gravity-counterpoised
system is employed in a stilling well 
which measures fluctuations.

Portable Automatic Tide Gage

Manufacturer D. Ballauf

Range
Precision

0-25 feet (scale gear ratio of 1:45) 

+0.1 foot

Recorder 6-inch strip chart 

Record format Analog (rectilinear)

Sampling rate Continuous

Duration
Chart 48 hours

Chart drive 8 days (spring wound)

Processing
Operational principle

Visual
A float-operated counterpoised system 
is employed in a stilling well which 
measures water level fluctuations.
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3.1 Data processing and analysis

Data processing and analysis consists of eight items or steps from which 
tide data products are developed.

1. Manual or mechanical scanning and recording of hourly heights
2. High and low water tabulations
3. Calculation of tidal datums2 3 4
4. Description of tidal bench marks
5. Data automation36. Time plot
7. Tidal analysis'*
8. Input to tide tables

3.2 Tide data products

The data resulting from the processing and analysis procedure break 
conveniently into two categories.

3.2.1 Tide station records and products
1. Copy of original marigram
2. High and low water tabulations
3. Hourly heights abstract
4. Summary table of monthly means
5. Photocopy of general time plot
6. Special request plot (including 35-rnm film)
7. Tidal harmonic constants

3.2.2 Tidal bench mark records and services
1. State index maps
2. Tidal bench mark descriptions and elevations
3. Tidal datum relationships and determinations

3.3 Tidal differences and other constants

The publication of full daily predictions is necessarily limited to a 
comparatively small number of stations. Tide predictions for many other plact 
however, can be obtained by applying certain differences to the predictions. 
These "subordinate stations" for which such predictions can be made are listec 
in table 9 together with the differences and ratios to be used. These differ­
ences and ratios are to be applied to that control station which is listed in 
bold face type above the differences for the subordinate stations (which are 
arranged in geographic order). The table is discussed in detail below.

2Values are computed for mean high water and mean low water, mean tide level, 
and times of high and low water referred to a basic control station.
3The sea surface height is plotted versus time.
4Tidal analysis involves the calculation of tidal harmonic constants.
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Table 9.-Tidal Differences and Other Constants

POSITION DIFFERENCES RANGES

PLACE Time Height Mean
Tide

Lot. Lon 9 High Low High Low Meon S«xif>g Level

woter water water water

• ' • ' Jl. Tl». k. m. feet feet feet feet feet

RHODE ISLAND, Outer Coast N W. on NEWPORT

Point 
Block 
Block 
Watch 

Judith Harbor of Refuge-------------
Island (Great Salt Rond)-----------
Island (Old Harbor)---------------------
Hill Ftoint--------------------------------------

41
41
4l
41

22
11
10
18

71
71
71
71

29
35
33
52

-0 07 +0 22 -0.4
+0 05 +0 12 -0.9
-0 14 +0 17 -0.6
+0 44 +] 21 -0.9

0.0
0.0
0.0
0.0

3.1
2.6
2.9
2.6

3.9
3.2
3.6
3.2

1.5
1.3
1.4
1.3

on HEW LONDON

Westerly, Pawcafuck Rivet---------------------- 41 23 71 50 -0 27 +0 02 +0.1 0.0 2.7 3.2 1.3

CONNECTICUT, Long Island Sound

Stoninaton, Fishers Island Sound-------
Noank, Mystic River entrance---------------
West Harbor, Fishers Island, N. Y-----
Silver Eel Rand, Fishers I., N. Y-----

41
41
41
41

20
19
16
15

71 54
71 59
72 00
72 02

-0 33
-0 23
-0 01
-0 17

-0 41
-0 08
-0 06
-0 04

+0.1
-0.3
-0.1
-0.3

Q.O
0.0
0.0
0.0

2.7
2.3
2.5
2.3

3.2
2.7
3.0
2.7

1.3
1.2
1.2
1.1

Thames River
NEW LONDON, State Pier-------------------
Smith Cove entrance------------------------

41
41

22
24

72 06
72 06

Da 

-0 01
i ly pre

+0 10
ictIons
-0.1 0.0

2.6
2.5

3.1
3.0

1.3
1.2

Norwich------------------------------------------------
Mill stone Point----------------------------------------

41
41

31
18

72 05
72 10

-K) 09
+0 08

+0 20
+0 01

+0.4
tO.l

0.0
0.0

3.0
2.7

3.6
3.2

1.5
1.3

Connecticut River
Saytrook Jetty----------------------------------
Saybrook Point----------------------------------
Lyme, highway bridge-----------------------
Essex----------------------------------------------------

41
41
41
41

16
17
19
21

72 21
72 21
72 21
72 23

+1
+1
+1
+1

10
10
24
38

-K) 
+0 
+1 
+1 

45
53
10
38

•tO.9
+0.6
+0.5
+0.4

0.0
0.0
0.0
0.0

3.5
3.2
3.1
3.0

4.2
3.8
3.7
3.6

1.7
1.6
1.5
1.5

Had Iyme t----------------------------------------------
East Haddam----------------------------------------

41
41

25
27

72
72

26
28

+2
+2

18
41

+2 
+2 

23
53

+0.1
+0.3

0.0
0.0

2.7 3.2
2.9 3.5

1.3
1.4

Haddam f------------------------------------------------ 41 29 72 30 +2 47 +3 08 -0.1 0.0 2.5 3.0 1.2
Higganum Crook----------------------------------
Port landf--------------------------------------------
Rocky Hill f----------------------------------------
Hart ford t--------------------------------------------

41
41
41
41

30
34
39
46

72
72
72
72

33
38
38
40

+2
+3
+4
+5

54
50
43
29

+3 
+4 
+5 
+6 

25
28
44
52

0.0
-0.4
-0.6
-0.7

0.0
0.0
0.0
0.0

2.6 3.1
2.2 2.6
2.0 2.4
1.9 2.3

1.3
1.1
1.0
1.0

on BRIDGEPORT
Westbrook, Duck Island Roads---------------
Duck Island------------------------------------------------
Midison--------------------------------------------------------
Fnlkner Island------------------------------------------
Sachem Head------------------------------------------------
Money Island----------------------------------------------

41
41
41
41
41
41

16
15
16
13
15
15

72
72
72
72
72
72

28
.70
56
59
42
45

-0 23
-0 25
-0 20
-0 13
-0 10
-0 11

-0 34 -2.6
-0 37 -2.2
-0 32 -1.8
-0 27 -1.3
-0 17 -1.3
-0 25 -1.1

0.0 4.1
0.0 4.5
0.0 4.9
0.0 5.4
0.0 5.4
0.0 5.6

4.7 2.0
5.2 2 2
5.6 2.4
6.2 2.7
6.2 2.7
6.4 2.8

Branford Harbor------------------------------------------
Now Haven Harbor entrance--------------------
New Haven (city dock)----------------------------
Milford Harbor------------------------------------------
Stratford, Housatonic River-----------------
Shelton, Housatonic Rivet----------------------
BRIDGEPORT--------------------------------------------------

41
41
41
41
41
41
41

16
14
18
13
11
19
10

77
77
72
73
73
73
73

49
55
55
03
07
05
11

-0 07
-0 08
+O 02
-0 07
+O 27
+1 36

Da

-0 20 -0.8
-0 16 -0.5
-0 03 -0.7
-0 12 -0.1
-tO 59 -1.2
+2 42 -1.7

ly predictions

0.0 5.9
0.0 6.2
0.0 6.0
0.0 6.6
0.0 5.5
0.0 5.0

6.7

6.S 2.°
7.1 3.1
6.9 3.0
7.6 3.3
6.3 2.7
5.8 2.5
7.7 3.4

Black Rock Harbor entrance------------------- 41 09 73 13 -0 03 -0 05 +0.2 0.0 6.9 7.9 3.4
Saugatuck River entrance----------------------
South Norwalk--------------------------------------------

41
41

06
06

73
73

22
25

-0 01
+0 10

-0 
-tO 

01
13

+0.3
+0.4

0.0
0.0

7.0
7.1

8.0
8.2

3.5
3.5

Greens Ledge---------------------------------------------- 41 03 73 27 -0 01 -0 03 +0.5 0.0 7.2 8.3 3.6

Stamford------------------------------------------------------ 41 02 73 33 +O 04 +0 06 40.5 0.0 7.2 8.3 3.6
Cos Cob Harbor------------------------------------------ 41 01 73 36 +0 06 +0 09 +0.5 0.0 7.2 8.3 3.6
Greenwich---------------------------------------------------- 41 01 73 37 +0 02 -0 01 +0.7 0.0 7.4 8.5 3.7
Great Captain Island------------------------------ 40 59 73 37 +0 01 -0 01 +0.6 0.0 7.3 8.4 3.6

t Tidal information applies only during low river stage
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Table 9.—Tidal Differences and Other Constants (Cont.)

POSITION DIFFERENCES RANGES

PLACE Time Height Mean
TideLot. Long. Meon SpringHigh Low High Low Level

woter water water water

• ' • ' h. m. *. m feet feet feet feet feet
NEW YORK on Wl .LETS POINT

Long Island Sound, North Side Time meridian. 75°H.
Port Chester---------------------------------------------- 41 00 73 40 -0 09 -0 12 40.1 0.0 7.2 8.5 3.6
Rye Beach---------------------------------------------------- 40 58 73 40 -0 28 -0 29 40.1 0.0 7.2 8.4 3.6
Mamaroneck-------------------------------------------------- 40 56 73 44 -0 08 -0 11 40.2 0.0 7.3 8.6 3.6
New Rochelle---------------------------------------------- 40 54 73 47 -0 24 -0 17 ■•O.l 0.0 7.2 8.6 3.6
Davids Island-------------------------------------------- 40 53 73 46 -0 02 -0 07 40.1 0.0 7.2 8.5 3.6
City Island------------------------------------------------ 40 51 73 47 -0 03 -0 03 40.1 0.0 7.3 8.5 3.6
Throgs Neck------------------------------------------------ 40 48 73 48 +0 02 40 14 -0.1 0.0 7.0 8.2 3.5

! Long Island Sound, South Side

WILLETS POINT---------------------------------------- 40 48 73 47 Dai 1 y prec ictlor s 7.1 8.3 3.5
Hewlett Paint-------------------------------------------- 40 50 73 45 -0 03 -0 03 0.0 0.0 7.1 8.3 3.5
Fbrt Washington, Manhasset Bay----------- 40 50 73 42 -0 01 +0 11 40.2 0.0 7.3 8.6 3.6
Execution Rocks---------------------------------------- 40 53 73 44 -0 06 -0 08 40.2 0.0 7.3 8.6 3.6
Glen Cove, Hempstead Harbor----------------- 40 52 73 39 -0 11 -0 06 40.2 0.0 7.3 8.6 3.6

on BRIDGEPORT
Oyster Bay

Oyster Bay Harbor---------------------------- 40 53 73 32 +0 08 40 11 40.6 0.0 7.3 8.4 3.6
Bayvi11e Bridge-------------------------------- 40 54 73 33 -K) 13 40 18 40.7 0.0 7.4 8.5 3.7
Cold Spring Harbor-------------------------- 40 52 73 28 +0 08 40 06 40.7 0.0 7.4 8.5 3.7

Eatons Neck Point------------------------------------ 40 57 73 24 +0 03 40 06 +0.4 0.0 7.1 8.2 3.6
Lloyd Harbor ent., Huntington Bay----- 40 55 73 26 -K) 03 40 01 40.7 0.0 7.4 8.5 3.7

Northport, Northport Bay----------------------- 40 54 73 21 +0 03 40 06 40.6 0.0 7.3 8.4 o.6
Nissequogue River entrance------------------- 40 54 73 14 -0 03 -0 06 40.3 0.0 7.0 8.0 3.5
Stony Brook, Smithtown Bay------------------- 40 55 73 09 40 08 40 08 -0.6 0.0 6.1 7.0 3.0
Stratford Shoal---------------------------------------- 41 04 73 06 -0 05 -0 09 -0.1 0.0 6.6 7.6 3.3
Port Jefferson Harbor entrance----------- 40 58 73 05 40 03 -0 01 -0.1 0.0 6.6 7.6 3.3
Port Jefferson------------------------------------------ 40 57 73 05 40 06 40 03 -0.1 0.0 6.6 7.6 3.3
Setauket Harbor---------------------------------------- 40 57 73 06 40 04 40 09 0.0 0.0 6.7 7.7 3.3

Conscience Bay ent. (Narrows)------------- 40 58 73 07 40 02 40 02 0.0 0.0 6.7 7.7 3.3
Mount Sinai Harbor---------------------------------- 40 58 73 02 40 05 40 16 -0.7 0.0 6.0 6.9 3.0
Herod Point------------------------------------------------ 40 58 72 50 -0 07 -0 16 -0.8 0.0 5.9 6.6 2.9
Northvi11e-------------------------------------------------- 40 59 72 39 -0 02 -0 05 -1.3 0.0 5.4 6.2 2.7
Mattituck Inlet---------------------------------------- 41 01 72 34 40 05 -0 06 -1.5 0.0 5.2 6.0 2.6
Horton Point---------------------------------------------- 41 05 72 27 -0 30 -0 35 *0.60 *0.60 4.0 4.6 2.0
Hashamomuck Beach------------------------------------ 41 06 72 24 40 04 -0 15 *0.63 *0.63 4.2 4.8 2.1
Truman Beach---------------------------------------------- 41 08 72 19 -0 42 -0 52 •0.51 *0.51 3.4 3.9 1.7

on NEW LONDON
Plum Gut Harbor, Plum Island--------------- 41 10 72 12 40 27 40 16 0.0 0.0 2.6 3.1 1.3
Little Gull Island---------------------------------- 41 12 72 06 40 12 -0 22 -0.4 0.0 2.2 2.6 1.1
Shelter Island Sound

Or Ient-------------------------------------------------- 41 08 72 18 40 36 40 36 -0.1 0.0 2.5 3.0 1.2
Greenport-------------------------------------------- 41 06 72 22 +1 04 40 49 -0.2 0.0 2.4 2.9 1.2
Southold---------------------------------------------- 41 04 72 25 4l 43 41 33 -0.3 0.0 2.3 2.7 1.1
Noyack Bay------------------------------------------ 41 00 72 20 42 05 41 44 -0.3 0.0 3.3 2.7 1.1
Sag Harbor------------------------------------------ 41 00 72 18- 40 59 40 48 -0.1 0.0 2.5 3.0 1.2
Cedar Point---------------------------------------- 41 02 72 16 40 44 40 27 -0.1 0.0 2.5 3.0 1.2

Peconic Bays
New Suffolk---------------------------------------- 41 00 72 28 42 26 42 11 0.0 0.0 2.6 3.1 1.3
South Jamesport-------------------------------- 40 56 72 35 42 32 42 40 40.1 0.0 2.7 3.2 1.3
Shinnecock Canal------------------------------ 40 54 72 30 42 33 42 31 -0.2 0.0 2.4 2.9 1.2

Threemlle Hbr. ent., Gardiners Bay— 41 02 72 11 40 21 40 02 -0.2 0.0 2.4 2.9 1.2
Promised Land, Napeague Bay----------------- 41 00 72 05 -0 14 -0 08 -0.3 0.0 2.3 2.7 1.1
Montauk Harbor entrance------------------------- 41 04 71 56 -0 25 -0 16 -0.7 0.0 1.9 2.3 0.9
Montauk, Fort Pond Bay--------------------------- 41 03 71 58 -0 29 -0 24 -0.5 0.0 2.1 2.5 1.1
Montauk Point, north side--------------------- 41 04 71 52 -1 13 -1 31 -0.6 0.0 2.0 2.4 1.0

* Ratios
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3.3.1 Time difference

To determine the time of high water or low water at any station listed in 
table 9, the column headed "Differences" gives the hours and minutes to be 
added to or subtracted from the time of high or low water at some reference 
station. A plus sign indicates that the tide at the subordinate station is 
later than that at the reference station and the difference should be added; 
a minus sign indicates that it is earlier and should be subtracted.

The time obtained by the application of the time differences will be that
indicated by the time meridian shown above the name of the subordinate station.
(Daylight saving time is not used in the tide tables.)

To obtain the tide at a subordinate station on any date, the difference
to the tide at the reference station for that same date is applied, except
that, in some cases, to obtain an A.M. tide, it may be necessary to use the 
preceding day's P.M. tide at the reference station or to obtain a P.M. tide 
it may be necessary to use the following day's A.M. tide. For example, if a
high water occurs at a reference station at 2200 on July 2 and the tide at
the subordinate station occurs 3 hours later, then high water will occur 
at 0100 on July 3 at the subordinate station. For the second case, if a high
water at a reference station occurs at 0200 on July 17 and the tide at the
subordinate station occurs 5 hours earlier, the high water at the subordinate 
station will occur at 2100 at July 16.

3.3.2 Height differences

The height of the tide referred to the datum of charts is obtained by 
means of the height differences or ratios. A plus sign indicates that the 
difference should be added to the height at the reference station and a minus 
sign that it should be subtracted.

3.3.3 Ratio

For some stations, height differences would give unsatisfactory predic­
tions. In such cases, these have been omitted and one or two ratios are given.
Where two ratios are given, one in the "height of high water" column and one
in the "height of low water" column, the high waters and low waters at the 
reference station should be multiplied by these respective ratios. Where 
only one is given, the omitted ratio is either unreliable or unknown.

For certain stations, a ratio given in parentheses is to be applied to
the heights of high and low waters at the reference station; a correction in 
feet to be applied to that product is also given. As an example, opposite
Execution Rock, the values in the height difference columns are +0.2 and 0.0; 
the values of the time difference are -0006 and -0008 referred to Willets 
Point. On a given morning, the heights of high and low water at Willets 
Point are 6.9 and 0.3, respectively, at times 0430 and 1101. Predicted times 
and heights for Execution Rock are obtained as follows.
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High
(time)

High
(height)

Low
(time)

Low
(height)

Willets Point 0430 6.9 1101 0.3
Correction -0006 +0.2 -0008 0.0
Execution Rock 0424 7.1 feet 1053 0.3 feet

3.3.4 Ranges

The "mean range" is the difference in height between mean high water an 
mean low water. The "spring range" is the average semidiurnal range occurrii 
semimonthly when the Moon is either new or full. It is larger than the mean 
range where the type of tide is either semidiurnal or mixed and is of no 
practical significance where the type of tide is diurnal. Where the tide is 
chiefly of the diurnal type, the tables give the diurnal range, which is the 
difference in height between mean higher high water and mean lower low water.

3.3.5 - Datum

The datum of the predictions obtained through the height differences or 
ratios is also the datum of the largest scale chart for the locality. To 
obtain the depth at the time of high or low water, a positive predicted heigh 
should be added to the depth on the chart and a negative predicted height sho 
be subtracted. (To find the height at times between high and low water, see 
paragraph 3.4 below.) On some foreign charts, the depths can be reduced to 
meters by multiplying by 0.3048 before being applied to the charted depths. 
The chart datum for the east coast of the United States and for a part of 
the West Indies is mean low water. For the rest of the area covered by these 
tables, the datums generally used are approximately mean low water, mean low 
water springs, Indian spring low water, or the lowest possible low water.

3.3.6 Mean tide level

The mean tide level — or half tide level — is a plane midway between 
mean low water and mean high water. Tabular values are reckoned from chart 
datum.

3.4 Height of tide at any time

In general, the footnote to table 10 provides sufficient guidance for 
determining the height of the tide at any time; several examples are given 
here to illustrate its use.

3.4.1 Tabular method
Assume that the height of the tide at 7^55m is required at Willets Point 

on a day when the predicted tides from the tables are as follows.

5Caution: For stations where the tide is chiefly diurnal, the time differenc
and the height differences and ratios are intended primarily for predicting 
the higher high and lower low waters. When the lower high water and the 
higher low water at the reference station are nearly the same height, the 
corresponding tides often cannot be obtained satisfactorily by means of the 
tidal differences.
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Table 10.—Height of Tide at Any Time

Time from the nearest high water or low water

k. in. fi. m. k. m. h. m. h. m h. m. h. m. h. m. h. m. k. m. k. 171. h. VI. h. m. h. VI. k. m. h. m.
4 M 008 0 16 0 24 0 32 0 40 0 48 0 56 1 04 1 12 1 20 1 28 1 3ft 1 44 1 52 2 00
4 » 009 0 17 0 26 0 35 0 43 0 52 1 01 1 09 1 18 1 27 1 35 1 44 1 53 2 01 2 10
4 44 009 0 192 0 28 0 37 0 47 056 1 05 1 15 1 24 1 33 1 43 1 52 2 01 2 11 2 20
6 ftO 0 10 0 20 030 0 40 0 50 1 00 1 10 1 20 1 30 1 40 1 .50 2 00 2 10 2 20 2 30

3 1 U 0 11 0 21 0 32 0 43 0.53 1 04 1 15 1 25 1 3ft 1 47 1 57 2 08 2 19 2 29 2 40
8 t 44 0 11 023 0 34 0 45 0 57 1 08 1 19 1 31 1 42 1 S3 2 05 2 16 2 27 2 39 2 50
t ( M 0 12 0 24 036 0 48 1 00 1 12 1 24 1 36 1 48 2 00 2 12 2 24 2 36 2 48 3 00$ « to 0 13 025 0 3* 051 1 03 1 16 1 29 1 41 1 54 2 07 2 19 2 32 2 45 2 57 3 10

C 40 0 13 027 0 40 053 1 07 1 20 1 33 1 47 2 00 2 13 2 27 2 40 2 53 3 07 3 20
* 7 00 0 14 028 0 42 0 56 1 10 1 24 1 38 1 52 2 06 2 20 2 34 2 48 3 02 3 16 3 30
o 7 70 0 15 0 29 044 0 50 1 13 1 28 1 43 1 57 2 J2 2 27 2 41 2 56 3 11 3 25 3 40
a 7 40 0 15 031 0 46 1 01 1 17 1 32 1 47 2 03 2 18 2 33 2 49 3 04 3 19 3 35 3 50
L 8 00 0 16 0 32 048 1 04 1 20 1 3ft 1 52 2 08 2 24 2 40 2 5ft 3 12 3 28 3 44 4 00
o 8 70 0 17 033 050 1 07 1 23 1 40 1 57 2 13 2 30 2 47 3 03 3 20 3 37 3 53 4 10a 8 40 0 17 0 35 0 52 1 09 1 27 1 44 2 01 2 19 2 36 2 53 3 11 3 28 3 45 4 03 4 20

1 00 0 18 0 36 054 1 12 I 30 1 48 2 06 2 24 2 42 3 00 3 18 3 36 3 54 4 12 4 30C o to 0 19 0 37 05ft 1 15 l 33 1 52 2 11 2 29 2 48 3 07 3 25 3 44 4 03 4 21 4 40
0 40 0 19 0 39 058 1 17 1 37 1 56Q 2 IS 2 35 2 54 3 13 3 33 3 52 4 11 4 31 4 U)

10 00 0 20 0 40 1 00 1 20 1 40 200 2 20 2 40 3 00 3 20 3 40 4 00 4 20 4 40 5 00
10 to 0 21 0 41 1 02 1 23 1 43 2 01 2 25 2 45 3 06 3 27 3 47 4 08 4 29 4 49 5 10
1« 4§ 0 21 0 43 1 04 1 25 1 47 208 2 29 2 51 3 12 3 33 3 55 4 16 4 37 4 59 5 20

Correction to height

Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. ft Ft.t.s 0.0 0.0 0 0 0.0 0.0 0.0 0. 1 0. 1 0. 1 0. 1 0. 1 0. 2 0.2 0.2 O 2
1.0 0.0 0.0 0.0 0.0 0. 1 0. 1 0. 1 0.2 0. 2 0. 2 0.3 0.3 0. 4 0.4 0.5
1.5 0.0 0.0 0.0 0 1 0. 1 0. 1 0.2 0.2 0.3 0.4 0.4 0. 5 0.G 0 7 0. .8
t. 0 0.0 0.0 0.0 0. 1 0. 1 0.2 0.3 0.3 0. 4 0 5 0.6 0. 7 0.8 0.9 1.0
Z.S 0.0 0.0 0. 1 0. 1 0 2 0.2 0.3 0.4 0.5 0.6 0.7 0.9 1.0 1. 1 1.2
1.0 0 0 0.0 0. 1 0. 1 0 2 0.3 0.4 0. 5 0. 6 0.8 0.9 1.0 1. 2 1.3 1. 5
S. 5 0.0 0.0 0. 1 0. 2 0 2 0.3 0.4 0.6 0. 7 0.9 1.0 1. 2 1. 4 1. 6 1. 84.0 0.0 0.0 0. 1 0 2 0 3 0. 4 0.5 0. 7 0 8 1. 0 1.2 1. 4 1. 6 1. 8 2. 0
4.5 0.0 0.0 0. 1 0. 2 0. 3 0.4 0.6 0. 7 0.0 1.1 1.3 1.6 1.8 2.0 2. 2
4.0 0.0 0. 1 0. 1 0 2 0.3 0.5 0.6 0.8 1.0 1.2 1.5 1.7 2.0 2. 2 2.5
1.1 0 0 0 1 0. 1 0 2 0. 4 0.5 0.7 0.9 1. 1 1. 4 1.6 1.9 2. 2 2.5 2.8
0.0 0 0 0. 1 0. 1 0. 3 0. 4 0.6 0.8 1.0 1. 2 1.5 1.8 2. 1 2. 4 2. 7 3.0
«.5 0.0 0. 1 0. 2 0. 3 0. 4 0.6 0.8 1.1 1.3 1.6 1.9 2. 2 2. 6 2.9 3. 2
7.0 0 0 0. 1 0. 2 0. 3 0.5 0. 7 0.9 1. 2 1. 4 1.8 2. 1 2.4 2.8 3. 1 3. 5

o 7.1 0.0 0. 1 0. 2 0.3 0. 5 0.7 1.0 1.2 1.5 1.9 2.2 2.6 3.0 3. 4 3.8
8.0 0.0 0 1 0. 2 0. 3 0. 5 0.8 1.0 1.3 1.6 2.0 2.4 2.8 3.2 3.6 4. 08 8.5 0.0 0. 1 0. 2 0. 4 0.6 0.8 1.1 1. 4 1. 8 2. ) 2.5 2.9 3. 4 3.8 4.2t.o 0.0 0. 1 0. 2 0. 4 0 6 0.9 1.2£ 1.5 1.9 2. 2 2. 7 3. 1 3.6 4.0 4. 5
0.6 0.0 0. 1 0. 2 0.4 0.6 0.9 1.2 1.6 2 0 2. 4 2.8 3.3 3.8 4. 3 4. 810.0 0. 0 0. 1 0 2 0. 4 0. 7 1.0 1.3 1.7 2. 1 2. 5 3.0 3.5 4.0 4.5 5.0

I ~ 10.5 0. 0 0. 1 0. 3 0. 5 0. 7 1.0 1. 3 1. 7 2. 2 2 6 3. 1 3.6 4. 2 4. 7 0. 211.0 0. 0 0. 1 0. 3 0 5 0. 7 1. 1 1.4 1.8 2. 3 2.8 3.3 3.8 4. 4 4. 9 5. 5u.i 0 0 0. 1 0. 3 0 5 0. 8 1. 1 1. 5 1.9 2. 4 2. 9 3.4 4.0 4. 6 5. 1 5. 8
be lt.O 0. 0 0. 1 0. 3 0. 5 0. 8 1. 1 1. 5 2. 0 2. 5 3.0 3.6 4. 1 4. 8 .5. 4 ft 0
as 12.5 0. 0 0. 1 0. 3 0 5 0. 8 1. 2 1.6 2. 1 2. 6 3. 1 3.7 4.3 5. 0 5. 6 6. 2

PC 13.0 0. 0 0 1 0. 3 0 ft 0. 9 1. 2 1. 7 2. 2 2. 7 3. 2 3.9 4.5 5. 1 5. 8 6. 5
13.1 0.0 0. 1 0. 3 0. ft 0 9 1.3 1. 7 2.2 2 8 3.4 4.0 4. 7 5.3 6. 0 6. 814.0 0. 0 0. 2 0. 3 0.6 0. 9 1.3 1.8 2.3 2. 9 3. 5 4. 2 4.8 5. 5 6. 3 7.014.5 0. 0 0. 2 0. 4 0 c 1.0 1. 4 1.9 2. 4 3.0 3. 6 4. 3 5.0 5. 7 6. 5 7. 215.0 0. 0 0 2 0. 4 0.6 1.0 1. 4 1.9 2.5 3. 1 3.8 4. 4 5. 2 5.9 6.7 7.5
15.1 0.0 0 2 0. 4 0.7 1. 0 1. 5 2.0 2.6 3.2 3.9 4.6 5. 4 6. 1 6. 9 7. 816.0 0 0 0 2 0. 4 0 7 1.1 1.5 2. I 2. 6 3.3 4.0 4. 7 5.5 6. 3 7. 2 8. 016.5 0.0 0 2 0. 4 0. 7 1.1 1.6 2. 1 2. 7 3. 4 4. 1 4. 9 5. 7 6. 5 7. 4 8. 217.0 0. 0 0 2 0. 4 0. 7 1.1 1. ft 2.2 28 3.5 4. 2 6.0 5.9 G. 7 7. G 8. 517.5 0.0 0. 2 0 4 0 8 1.2 1. 7 2.2 29 3.6 4.4 5.2 6.0 6.9 7.8 8.8
18.0 0. 0 0. 2 0.4 0.8 1. 2 1.7 23 3.0 3. 7 4.5 5.3 6.2 7. 1 8. 1 0. 018.1 0. 1 0. 2 0.5 0.8 1. 2 1.8 2.4 3. 1 3.8 4:6 6.5 6. 4 7.3 8. 3 9. 2
19.0 0 1 0. 2 0. 5 0.8 1. 3 1.8 2.4 3. 1 3.9 4.8 5.6 6.6 7.5 8. 5 0. 519.5 0 l 0. 2 0 5 0.8 1. 3 1.9 2.5 3. 2 4. 0 4. 9 5. S 6. 7 7. 7 8. 7 9 820.0 0. i 0 2 0. 5 0. 9 1.3 1.9 26 3. 3 4. 1 5.0 .5.9 6.9 7.9 9.0 10.0

Obtain [rom the predictions the high water and low water, one of which is before and the other 
after the lime for which the height is required. The difference between the times of occurrence of 
these tides is the duration of rise or fall, and the difference between their heights is the range of tide 
for the above tahle. Find the difference between the nearest high or low water and the time for 
which the height is required.

Enter the table with the duration of rise or fall, printed in heavy-faced type, which most nearly 
agrees with the actual value, and on that horiiontal line find the time from the nearest high or low 
water which agrees most nearly with the corresponding actual difference The correction sought is 
In the column directly below, on the line with the range of fide

When the nearest tide is high water, subtract the correction.
When the nearest tide is low water, add the correction.

47



Time
(h m)

Height
(ft)

Time
(h m)

Height
(ft)

11 14
23 10

4.2
4.1

5 22
17 41

0.1
0.6

An inspection of the above times of tide shows that the given time is 
between two morning tides.

The duration of the rise is llh 14™ - 5h22m = 5h52m.

h mThe u'i"rnm aft?r low water for which the height is required is 
7 55 - 5n22 1 = 2h33m.

The range of tide is 4.2 0.1 = 4.1 feet.

The duration of rise or fall in table 10 is given in heavy-faced type
SLma^v. jmlnUt6S fr°m 4 °° t0 10 4°m- The nearest tabular values to 
5 52 (the duration of the rise specified above) is 6h; and on the horizont 
line of 6 , the nearest tabular time to 2h33m after low water for which the 
height is required is 2h36m. Going down the column containing 2h36m to its 
intercept with the line of the range 4.0 feet (which is the nearest tabular 
value to the above range of 4.1 feet), the correction is found to be 1.6 fei 
Since this figure is reckoned from low water, it must be added to the low 
water value, giving 0.1 + 1.6 = 1.7 feet, which the required height above 
mean low water, the datum for Willets Point.

When the duration of rise and fall is greater than 10h40m, enter the 
table with one-half of the given duration and with one half of the time froir 
the nearest high or low water. If the duration of rise and fall is less 
than 4 hours, enter the table with double the given duration and with double 
the time from the nearest high or low water.

Similarly, when the range of tide is greater than 20 feet, enter the 
table with one-half of the given range. The tabular correction should then 
be doubled before applying it to the given high or low water height. If the
^n9! Kf1tldS iS greater than 40 feet' take one-third of the range and multi 
the tabular correction by three.

If the height at any time is desired for a place listed in table 9, 
predictions of the high and low waters for the day in question should be 
obtained by the use of the differences given for the place in that table. 
With these predictions, the height for any intermediate time is obtained in 
the same manner as illustrated in foregoing examples.

3.4.2 Graphical method

If the height of the tide is required for a number of times on a certai- 
day, the full tide curve for that day may be obtained by the one-quarter, 
one tenth rule. The procedure is described below.

48



1. On cross-section paper, plot the high and low water points in the 
order of their occurrence for the day, measuring time horizontally and height 
vertically. These are the basic points for the curve.

2. Draw light straight lines connecting the points representing 
successive high and low waters.

3. Divide each of these straight lines into four equal parts. The 
halfway point of each line gives another point for the curve.

4. At the quarter point adjacent to high water, draw a vertical line 
about the point and, at the quarter point adjacent to low water, draw a 
vertical line below the point, making the length of these lines equal to one 
tenth of the range between the high and low waters used. The points marking 
the ends of these vertical lines give two additional intermediate points for 
the curve.

5. Draw a smooth curve through the points of high and low waters and 
the intermediate points, making the curve well rounded near high and low 
waters. This curve will closely approximate the actual tide curve, and 
heights for any time of the day may be readily scaled from it.®

Caution: Both methods presented are based on the assumption that the rise 
and fall conform to simple cosine curves. Therefore, the heights obtained 
will be approximate. The roughness of approximation will vary as the tide 
curve differs from a cosine curve.
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Appendix I

HARMONIC CONSTANTS





Appendix I

Harmonic Constants

Although the complexity of the tidal movement it too great to permit 
a theoretical computation based upon the astronomical conditions only, it 
is possible through the analysis of observational data at any place to obtain 
certain constants which can be introduced into the theoretical formulas and 
thus adapt them for computation of the tide for any desired time. The process 
by which the observed data at any place are separated into a number of harmonic 
constituents is known as "harmonic analysis." The quantities sought in the 
harmonic analysis are the amplitudes (H) and the phase lag (EPOCH). Together, 
these are called Harmonic Constants.

The amplitude is a mean value for an entire node period whose cycle is 
complete in 18.6 years.

The phase lag is the phase difference between a tidal constituent and 
its equilibrium argument.

The units of measure for H and EPOCH in the following tables are knots 
and degrees, respectively.

The tables consist of harmonic constants which are derived from a 15- 
or 29-day harmonic analysis. The 15-day analyses are identified by parentheses 
enclosing the harmonic constants of the constituent N2. The harmonic analysis 
are adjusted to either the 4th or 5th time zone indicating 60°W or 75°W, 
respectively. The number 4 or 5 enclosed in parentheses and following the 
station number identifies the time zone.
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Appendix II

'

Data Dissemination

Tide and tidal current data for this survey are available through the 
National Ocean Survey. Tidal current data prior to late 1966 are not in a 
digitized form. Photostatic copies of hand-plotted graphs and reductions 
can be obtained for these data. Data after late 1966 are available in three 
forms.

1. Original copies
2. Tabulation and summaries
3. Special products (35-mm film)

Examples of these data and products are illustrated in Appendixes III 
and IV. Data retrieval and reproduction costs will be assessed per type and 
size of request. For more information regarding these data and products, 
write or call

Director
NOAA, National Ocean Survey
Oceanographic Division, Code C33
6001 Executive Boulevard
Rockville, MD 20852
301-443-8487
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Appendix III

TIDAL CURRENT DATA PRODUCTS
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THE RACE, LONG ISLAND SOUND, ]■,/(

F-FLOOD. DIR. 295° E-EBB, DIR. ••'C TRUE

JANUARY FEBRUARY

DAY

SLACK
WATER

TIME

MAX IMUM
CURRENT

TIME VEL .

SLACK
WATER

TIME
DAY

MAX IMUM
CURRENT

TIME VEL.
DAY

SLACK
WATER

TIME

MAX IMUM
CURRENT

TIME VEL .
DAY

SLACK
WATER

TIME

MAX IMUM
CURRENT

TIME VEL .

H.M. H.M. KNOTS H.M. H.M. KNOTS H.M. H.M. KNOTS H.M. H.M. KNOTS

1
TH 0508

1059
1 745
2334

0159
0 759
1423
2037

3.9 E
3.6F
4 .4 E
3.5F

16
F 04 39

1031
1716
2303

014 1
0727
1401
1957

3.3 E
3.3 F
4 .OE
3 .4 F

1
SU 0624

1 207
1847

0310
0909
1 531
21 32

3.6 E
3.1 F
3.8E
3.2 F

16
M 0548

1 143
1812

024 3
0838
1 507
2102

4.3E
4.IF
4.6 E
4.2 F

2
F 0557

1 145
1830

0248
0844
1 509
2118

3.8E
3.5 F
4 .3 E
3.4 F

1 7
SA 0522

1116
1 755
2347

0224
0813
1 444
204 1

3.6 E
3.5 F
4.2 E
3.6 F

2
M

0035
0705
1245
1924

0354
0945
1610
2205

3.5 E
2.9 F
3.5 E
3.OF

1 7
TU

0009
0636
1231
1858

0330
0925
1552
2151

4.5E
4.2F
4.6E
4.3F

3
SA

0019
0644
1229
1913

0334
0928
1555
2158

3.7E
3.3 F
4 .OE
3.3 F

1 8
SU 0607

1 202
1837

0305
0858
1 528
2126

3.8E
3.7 F
4.3E
3.8 F

3
TU

01 12
0746
1 324
2000

0435
1021
1651
2242

3.3E
2.7F
3.2 E
2.8 F

18
W

0057
0 7 28
1321
1947

04 18
1016
1641
2240

4.6E
4.IF
4.4 E
4.2F

4
SU

0103
0730
1 312
1955

0420
101 1
1638
2239

3.5 E
3.OF
3.7 E
3.OF

19
M

0032
0654
1249
192 1

0351
0946
1 61 3
2213

4 .OE 4 01 50 0516
3.8 F W 0827 1 101
4.3E 1403 1733
3.9 F 2037 2321

3.IE
2.5 F
2.9 E
2.7 F

19 0148
TH 0822

1414
2040

051 1 4.5E
1108 3.8F
1736 4 . 1 E
2333 3.9F

S
M

0145
081 7
1 354
2037

0504
1052
1 724
2318

3.3 E
2.7 F
3.3 E
2.8F

20
TU

01 19
074 5
1 338
2008

0439
1035
1 702
2302

4.IE 5 0229 0559
3.7 F TH 091 1 1144
4.IE 1445 1815
3.9 F 2117

2.9 E
2. 3F
2.6E

20 0242
F 0922

151 1
2138

0608 4.3E
1 205 3.5 F
1834 3.8 E

6
TU

0228
0905
1 4 38
2121

0552
1 136
1810
2359

3 .OE
2.4 F
3.0 E
2.6F

21
w

0209
0840
1431
2100

0533
1128
1 753
2352

4.IE 6 0004
3.6 F F 0312 0645
3.9 E 1000 1232
3.7 F 1531 1 900

2.5 F
2.7 E
2.1 F
2.4E

21
SA 0339

1026
161 3

0028 3.6F
0707 4.0 E
1 306 3.2F
1935 3.5E

2202 2242
7
W

0312
0956
1 525
2206

0640
I 221
1858

2.8E
2.2 F
2.7f

22
TH

0303
0940
1 528
2157

0628
1 223
1853

4.0E 7 0051
3.3 F SA 0358 0 7 35
3.7 E 1054 1 321

1624 1955

2.3 F
2.6 E
1 .9 F
2.2 E

22
SU 0442

1 1 34
1719

0132 3. 3 F
0812 3.8E
1413 2.9F
204 1 3.3E

8
TH 0359

1049
1616
2256

0047
0729
1314
1 949

2.4 F
2.7E
2.OF
2.5 E

23
F 0400

1045
1630
2259

0051
07 30
1 323
1955

2254
3.6F 8 0144
3.9 E SU 04 50 0831
3.1 F 1 1 53 1416
3.5E 1721 2054

2351

2.2F
2.5E
1 .8 F
2.1 E

2351
23

M 054 7
1 242
1827

0240 3.OF
091 7 3.7E
1532 2.8F
2145 3.2E

9
F 0448

1 146
1711
2348

0136
0824
1407
2043

2.3 F
2.6 E
1 .8 F
2.3 E

24
SA 0502

1153
1735

0150
0832
1431
2100

3.4 F 9 0238
3.8E M 0545 0927
2.9 F 1251 1515
3.3 E 1821 21 52

2.1 F
2.6 E
1 .9 F
2.2E

24 0100
TU 0654

1 346
1934

0355 2.9 F
101 8 3.7 E
1645 2.8F
2248 3.3 E

10
SA 0540

1 243
1808

0229
0917
1 505
21 39

2.2F
2.7 E
1 .8 F
2.3E

25
SU

0006
0605
1 300
1843

0255
0935
1 54 2
2203

3.2 F 10 0050 0333
3.8 E TU 0642 1023
2.9 F 1346 1612
3.3E 1919 2246

2.2 F
2.8E
2.1 F
2.4 E

25 0204
w 0757

1445
2035

0503 3.OF
1118 3. 7 E
1748 3.OF
2345 3.4 E

11
SU

0043
0632
1 337
1905

0324
1012
1605
2231

2.2 F
2.8E
1 .9 F
2.3 E

26
M

01 1 2
0709
1403
1948

0405
1037
1 654
2304

3.2 F 1 1 0147 0430
3.9 E W 0737 1 1 14
3.OF 1435 1 708
3.4 E 2013 2339

2.4 F
3.IE
2.4 F
2.8E

26 0302
TH 0853

1536
2127

0606 3.IF
1211 3.8 E
1838 3. 1 F

12
M

0135
0724
1427
1959

04 1 5
1 100
1 657
2323

2.3F
3.0 E
2.1 F
2.5E

27
TU

0215
0810
1502
2049

0513
1136
1 757

3.2F 12 0239 0525
4 .OE TH 0830 1203
3.IF 1521 1 759

2103

2.8 F
3.5 E
2.8F

27
F 0354

0943
1623

0036 3.5E
0655 3.1 F
1302 3.9 E
1921 3.2F

1 3
TU

14
U

IS
TH

0225
0814
1513
2049

0311
0901
1 556
2136

0356
0947
1636

0509
1 151
1 74 7

001 1
0555
1236
1833

0055
0641
1 318
1914

2.5F
3.3 E
2.4 F

2.8E
2.8F
3.5 E
2.7F

3 .OE
3.OF
3.8E
3.1 F

28
W

29
TH

30
F

0313
0907
1555
2144

0407
0958
1643
2232

0456
1045
1727

0000
0614
1 229
1852

0055
0704
1 31 8
1 94 1

0144
0753
1404
2024

3.5E 1 3 0026
3.3 F F 0328 0614
4.IE 0920 1249
3.3F 1604 1845

2150
3.6E 14 0112
3.4 F SA 0414 0702
4.26 1008 1 335
3.3 F 1646 1931

2237
3.7 E 15 0158
3.4 F SU 0501 0749
4.IE 1055 1421
3.3F 1 729 2016

3.2E
3.IF
3.8 E
3.2 F

3.6E
3.5 F
4.2E
3.6 F

4 .OE
3.9 F
4.4 E
4.OF

2212
28
SA 0440

1027
1704
2252

29
SU 0523

1 107
1 743
2329

0123 3.6E
0736 3.1 F
1343 3.8E
2002 3.2 F

0207 3.6 E
0815 3.1 F
1426 3.7E
2033 3.1 F

2220 2316 2322
31 0227 3.7 E
SA 0542

1127
0834
1447

3.3 F
TIME MERIDIAN 75° W. 4 .OE OOOO IS MIDNIGHT. 1200 IS NOON.

1808 2100 3.3 F
2356

Tidal Current Predictions
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Appendix IV

TIDE DATA PRODUCTS
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MILLETS POINT N Y MAY 1975 TM 7 5.00 W

TIME HEIGHT TIME HEIGHTDAY HIGH LOW HIGH LOW DAY HIGH LOW HIGH LOW

1 3.8 10.3 12.11 5.26 1 7 3.3 10. 7 12.55 4. 82
16.2 22.6 11.91 5.88 16.5 23.0 12.30 5.32

2 3-5 l 1.0 11.85 5.67 18 4.0 11.7 12.25 5.19
16.5 23.4 12.06 6.12 17.5 — 12.68 ___

3 4.9 11.6 11.63 5.91 19 5.9 0. 1 12.39 5.40
17.5 23.6 11.66 6.32 18.8 12.9 12.77 5.20

4 6.2 12.6 11.82 6.32 20 6.1 1.5 12.19 5.05
19.1 — 12.72 — 19.6 13. 9 13.07 5.17

5 6.4 1.5 12.15 7.10 2 1 7.7 2.6 12.29 4. 78
19.3 14.0 12.63 6.62 20.3 14. 7 13.46 4.94

6 7.5 2.2 12.39 6.71 22 8.0 3.6 12.64 4.68
20.2 14.5 13.01 6.59 21.5 15. 6 13.82 4.99

7 8.2 3.1 11.85 6.51 23 8.6 4.5 12.53 4.21
20.8 15.2 12.74 5.59 22.0 16.3 13.73 4.94

8 9.6 3.8 11.69 5.26 24 10.3 5.3 12.59 3.96
21.5 15.5 12.59 5.60 21.9 17. 2 14.85 4.95

9 9.8 4.7 11.94 4.93 25 10.8 6.2 13.17 4.92
22.5 16.3 12.79 5.38 23.6 17.9 13.62 5.1610 11.0 5.3 12.18 4.68 26 12.5 7.0 12.53 4.31
23.3 17. 1 12.93 5.25 ------- 1 8. 5 — 5.24

11 11.6 6.1 12.15 4.57 27 0.7 7. 7 13-62 4.64
23.S 17.6 13.12 5.16 13. 1 19. 1 12.71 5.6112 11.7 6.3 12.20 4.54 2 8 0.7 8-5 13.41 4.86
— 18.3 •------ 5.04 14.0 20.2 12.39 5.74

13 0.6 7.5 13.05 4.43 29 2.2 9.2 12.80 4.86
12.5 18.8 12.35 5.39 15.0 20. 8 12.09 5.8714 1.2 8.2 13.32 4.71 30 2.3 9.9 12.54 5.42
13.3 20.0 12.62 5.56 15.7 21.5 12.36 6.2015 2.0 9.0 13.15 4.71 31 3.5 10. 4 12.31 5.85
14.6 20.8 12.39 5.52 16.4 22.2 12.35 6.31

16 2.6 9.9 12.99 5.05
15.7 21.8 12.51 5.37

MHW 12.61 ML W 34 MS L 9.01 MN 7.27 MTL 8.98

MTL-MSL -0.03 MHHW ML L W OHO OLQ

GT (ORL)TL (DRUTL-MSL

GMHWI 4.01 HRS GMLWI 10.85 HRS 

HIGHEST TIDE 14.85 21.9 HRS MAY 24 

LOWEST TIDE 3.96 5.3 HRS MAY 24 DATUM IS

75W 31 131 -6.73 22235.0 * ( J ARE INFERRED

High and Low Water Tabulations
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MILLETS POINT N Y MAY l975 TM 75.0OW

day of month

HOUR
I 2 3 4 5 6 7 8 9 10 11

0 7.80 6. 74 6.24 6.34 7.53 7.56 8.72 9. 57 10.58 11.65 12.70
I 10.14 8.59 7.09 6.61 7.20 6.90 7.22 7. 44 8.34 9.49 11-26
2 11.70 10.60 8.66 7.60 7.20 6.73 6.83 5.95 6.32 7.47 8.95
3 12.00 11. 72 10.49 9.03 7.94 6.93 6.52 5.45 5.36 5. 79 6.70
4 12.11 11.78 11.44 >10.65 9.44 7.98 6.82 5.28 5. 09 5.08 5.28
5 1 1.46 11.54 11.64 11.61 11.04 9.77 8.00 5.91 5.00 <*.75 4.94
6 10. 71 11.33 11.81 12.08 11.43 9.86 7.66 6.20

C
O•

4.95 4.57
7 7.55 9.17 10. 71 11.65 12.07 12.33 11.29 9. 83 8.55 6.77 5. 18
8 6.11 7.47 9.26 10.74 11.71 12.31 l 1.86 11.37 10.67 9.53 7.61
9 5.69 6. 10 7. 44 9.29 1 1.07 11.91 11.76 11.67 1 l. 79 11.35 10.34

10 5.34 5. 70 6.22 7.78 9.63 11.15 11.38 11.66 11.93 12.04 11.80
11 5.58 5.67 5.92 6.68 8.11 9.68 10.20 11.09 11.77 12.18 12.10
12 7.26 5.99 5.92 6.37 7.22 8.03 8.25 9.49 10. 79 11.8 1 12.11
13 9.41 7. 60 6.39 6.37 6.82 6.89 6.62 7. 57 8. 86 10.29 11.43
14 11.11 9. 50 7.75 6.99 6.62 6.63 5.89 6.17 6.91 8.03 9.55
15 11.68 11.14 9.68 8.68 7. 36 6.68 5.59 5. 66 5.67 6.10 7.24
16 11.89 12.03 11.21 10.69 9. 15 7.69 6.04 5.65 5.40 5.42 5.61
17 11.71 12.02 11.67 11.86 10. 89 9.51 7.49 6.30 5.57 5.28 5.24
18 10.50 11.59 11.63 12.50 12.20 11.36 9.58 8.03 6.67 5.63 5.20
19 8.67 10. 36 11.44 12.69 12. 62 12.68 11.45 10.21 8.89 7.31 6.01
20 7.00 8.65 10.49 12.54 12.55 13.02 12.56 11. 94 11.03 9.79 8.14
21 6.14 7.22 8.80 11.41 12.22 12.92 12. 73 12.55 12.44 11.78 10.72
22 5.98 6.38 7.25 9.64 10.87 12.14 12.44 12. 56 12.77 12-82 12.43
23 5.93 6.15 6.41 8.20 9. 11 10.61 11.49 12.11 12.72 12.91 12.99

OATUM IS ..

Hourly Heights (1)
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WIllETS POINT N Y
MAY 1975 TM 75.00W

day of month

HOUR
12 13 14 15 16 17 18 19 20 21 22

0 13.10 12.93 12.99 12.20 10.34 7.92 1 5.42 5.47 5.82 7.52
1 12.45 12.96 13.28 13.02 12.27 10.35 5. 79 5.15 5.33 5.74
2 10.56 11.83 12.97 13.15 12.93 12.00 7.49 5.21 5.00 5.38
3 8.13 9.76 11.38 12 .69 12.96 12.52 10.04 6. 77 4. 86 4.91
4

5

6. 04 7.33 9. 12 11.05 12.41 12.44

5.12 5.55 7.20 8.64 10.81 11.77

11.84 9.45 6.47 4.88

12.35 11.58 9.37 6.84
6 4.83 5.00 5.71 6.50 8. 64 10.26 12.40 12.19 11.62 10.03
7 4.55 4. 59 5.05 5.34 6. 68 8.00 12.01 12. 15 12.27 12.17
8 5.69 4. 67 4. 76 5.09 5. 68 6.14 10.62 11.88 12.29 12.64
9 8.51 6. 58 5.21 4.71 5.41 5.23 8.42 10.71 12.05 12.59

10.95 9. 68 7. 52 5.52 5.08 5.00 6.44 8.58 10.80 12.25
12. 1 1 11.64 10.51 8.17 6.26 4.87 5. 61 6.48 8.25 10.86
12.20 12.3 1 12.22 10.79 8.82 6. 10 5.45 5.3 8 6.17 8.47
11.98 12.33 12.62 12.12 11.04 8.64 5.21 5-36 5.18 6.23

14 10.93 11.96 12.53 12.34
6.20 5. 19 5.07 5.26

15 8.79 10.49 11.87 

16 6.59 8. 24 10.14

17 5.32 6. 35 7.81

12.36

11.78

9.90 11.54 

8. 80

11.31

12.23 12.63 12.54 

6.09

8.69

11.34 

5.00 5.14

6.31 5.09

9.12 6.67 

18 5.06 5.47 6.01 7.56 9.35 11.36 12.61 12.67 12.78 11.85 9.76 
19 5.24 5.31 5.61 5.97 7.24 9.46 11.72 12.77 13.00 13.21 12.41

20 6.53 5.79 5.56 5.60 5.85 7.34 9.70 12.11 13.04 13.45 13.63

21 8.93 7. 30 5.93 5.52 5.44 5.87 7.59 10.12 12.24 13.37 13.78

22 11.25 9.83 7. 72 6.07 5.37 5.48 6. 12 7. 72 10.20 12.37 13. 70

23 12.58 12.04 10.35 7.81 5.96 5.32 5.63 5.94 7.60 9.99 12.48

OATUM IS

Hourly Heights (2)
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MILLETS POINT N Y MAY 1975 TM 75.00W

OAY OF MONTH

HOUR
23 24 25 26 27 28 29 30 31

0 9.97 11.91 13.88 13.62! 13.52 13.29 11.72 9. 76 8.09

1 7.22 9.26 12.42 13.10l 13.58 13.40 12.64 11.63 10.15

2 5.44 6.74 9.75 11.18l 12.61 13.22 12. 78 12.52 11.72

3 4.98 5.06 7.31 8.41 10. 49 12.10 12.61 12.44 12.29

4 4.42 4.81 6. 11 6.05 7.91 9.92 11.28 12.01 12.28

5 4.44 4.04 5. 73 5.04 5.92 7.50 9.01 10. 71 11.81

6 6.66 4.39 4. 95 4.77 5. 29 5.86 6.88 8.74 10.35

7 10.05 7.04 5.56 4.31 4.94 5.44 5. 58 6. 88 8.39

8 12.25 10.42 8.28 5.29 4. ; i 5.03 5.28 5. 87 6. 86

9 12.46 12.29 11.60 8.38 6.40 5.01 4.90 5.64 6.04

10 12.45 12.54 12.99 11.33 9. 56 6.90 5.35 5.43 5. 89

11 12.09 12.58 13.15 12.45 11.88 9.93 7.58 6. 30 5.96

12 10.60 12.05 13.07 12.48 12.61 11.80 10. 15 8. 59 7.15

13 8.14 10. 33 12.34 12.45 12. 70 12.34 11.68 10.75 9.22

14 5.81 7.79 10. 16 11-58 12.50 12.39 12.00 12. 04 11.20

15 4.97 5. 72 7.57 9.45 11.35 12.12 12.09 12.31 12.07

16 4.95 5.04 5.92 6.97 9. 06 10.86 11.73 12. 34 12.31

17 5.11 4.96 5.37 5. 52 6. 78 8.64 10. 19 11.66 12.25

18 6.75 5.34 5. 16 5.29 5. 67 6.66 8.01 9.86 11.40

19 9.95 7.45 5.77 5. 32 5. 64 5.87 6.41 7.81 9.57

20 12.53 10. 70 7.95 6.24 5.77 5.76 5.93 6.59 7.82

21 13.52 14.06 11.04 8.64 7. 01 5.95 5.88 6. 24 6. 67

22 13.73 14.84 13.11 11.43 9.40 7.20 6.25 6.25 6.31

23 13.40 14.74 13.56 13.15 11.81 9.53 7.63 6. 66 6. 40

DATUM IS ....................................................
MSL 9.01

S 75W 31 1 31 -6.73 22235.0 * ( ) ARE INFERRED

Hourly Heights (3)
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MILLETS POINT, N.Y., 1976

TIMES ANO HEIGHTS OF HI6H AND LOW WATERS

JANUARY FEBRUARY MARCH

OAY
TIME

H.M.

HT .
OAY

FT.

TIME

H.M.

HT.

FT.
OAY

TIME

H.M.

HT.
DAY

FT.

TIME

H.M.

HT.

FT.
OAY

TIME

H.M.

HT.
OAY

FT.

TIME 

H.M. 

HT.

FT.

1 
TH 

0513
1114
1746
2 347

-0.8 16 
8.0 F 

-1.5
7.2

0420
1009
1705
2245

-0.2
7.6

-1 .0
7.0

1 
SU 

0009
0626 
1218 
1846

7.2 16 
-0. 7 M 
7.3 

-0.9

0530
1124 
1753 
2350

-1.3
8.2

-1.5
8.2

1 
M 

0603
1158 
1820

-0.7 16 
7.2 TU 

-0.7

0518 
1109 
1733 
2331 

-1.6
8.3

-1.5
8.7

2 0559 -0.8 17 0459 -0.5
F 1157 7.8 SA 1054 7.9

1830 -1.3 1736 -1.2
2326 7.4

2 0041 7.1
M 0703 -0.5

1241 7.1
1918 -0.7

17 0616 -1 .4 
TU 1212 8.2 

1837 -1.5

2 0012 7.3 17 0607 -1.8
TU 0639 -0.6 W 1157 8.3

1216 7.0 1819 -1.5
1847 -0.5

3 0029 7.2 18 0538 -0.8
SA 0643 -0.6 SU 1138 8.0

1234 7.6 1813 -1 .3
191 1 -1 .0

3 0100 7.1
TU 0737 -0.3

1303 6.9
1940 -0.4

18 0037 8.4
W 0706 -1.5 

1 300 8.0 
1922 -1 .4

3 0025 7.3 18 0018 8.8 
W 0705 -0.4 TH 0658 -1.7

1231 6.9 1249 8.1
1855 -0.3 1908 -1.3

4 0106 7.1 19 0009 7.7
SU 0727 -0.4 M 0626 -0.9

1306 7.2 1 224 8.0
1951 -0.7 1851 -1 .4

4 0121 7.0
W 0756 -0.1

1331 6.7
1953 -0.2

19 0127 8.3 
TH 0759 -1 .3 

1351 7.6 
2012 -1 .0

4 0044 7.3 19 0108 8.6
TH 0716 -0.2 F 0751 -1.5

1258 6.8 1340 7.7
1911 -0.1 2001 -0.9

5 0137 6.9 20 0054 7.8
M 0809 -0.1 TU 0714 -1.0

1334 6.9 1313 7.9
2025 -0.4 1937 -1.2

5 0151 6.9
TH 0817 0.1

1407 6.5
2022 0.0

20 0217 8.1 
F 0905 -1 .0 

1446 7.1 
2113 -0.6

5 0116 7.2 20 0159 8.3
F 0737 -0.1 SA 0854 -1.1

1335 6.7 1438 7.2
1943 0.0 2107 -0.4

6 0204 6.8 21 0143 7.9
TU 0848 0.2 W 0807 -0.9

1407 6.6 1404 7.5
2057 0.0 2027 -1 .0

6 0232 6.8
F 0852 0.3

1449 6.2
2100 0.3

21 0315 7.7
SA 1021 -0.6

1555 6.6
2234 -0.2

6 0153 7.2 21 0302 7.7
SA 0812 0.1 SU 1006 -0.6

1416 6.5 1555 6.7
2022 0.2 2227 0.0

7 0236 6.6 22 C236 7.8
W 0933 0.4 TH 0909 -0.7

1446 6.3 1500 7.1
2121 0.3 2123 -0.6

7 0315 € .7 
SA 0939 0.5 

1537 6.0 
2147 0.5

22 0429 7.3 
SU 1138 -0.4

1 730 6.3
2357 0.1

7 0236 7.0 22 0421 7.2
SU 0857 0.3 M 1117 -0.4

1502 6.3 1720 6.4
2109 0.5 2342 0.2

8 0318 6.5 23 0331 7.6TH 1027 0.6 F 1030 -0.5
1531 6.0 1603 6.6
2200 0.5 2239 -0.3

8 0403 6.5
SU 1033 0.7

1629 5.7
2242 0.7

23 0602 7.0
M 1246 -0.4

1853 6.2

8 0326 6.8 23 0548 6.9
M 0945 0.4 TU 1227 -0.2

1554 6.1 1833 6.4
2200 0.7

9 0403 6.4 24 0440 7.3
F 1133 0.7 SA 1153 -0.4
* 1622 5.7 1730 6.3

2251 0.7

9 0457 6.4
M 1142 0.7

1728 5.6
2342 0.8

24 0109 0.0
TU 0718 7.0

1349 -0.5
1958 6.4

9 0418 6.7 24 0050 0.2
TU 1044 0.5 W 0659 6.9

1650 6.0 1325 -0.3
2259 0.8 1936 6.6

10 0456 6.3 25 0008 -0.1
SA 1235 0.7 SU 0609 7.2

1 721 5.5 1 305 -0.5
1904 6.2

10 0556 6.5
TU 1331 0.5

1833 5.7

25 0210 -0.2
W 0821 7.2

1445 -0.7
2055 6.7

10 0517 6.6 25 0150 0.0
W 1154 0.5 TH 0801 6.9

1751 6.0 1421 -0.4
2031 6.8

11 0008 0.8 26 0121 -0.1
SU 0553 6.3 M 0728 7.3

1333 0.5 1408 -0.7
1827 5.5 2013 6.4

11 0053 0.8
W 0657 6.6

1429 0.2
1939 6.0

26 0306 -0.4
TH 0916 7.3

1535 -0.9
2146 7.0

11 0008 0.7 26 0245 -0.3
TH 0620 6.7 F 0855 7.1

1318 0.3 1510 -0.5
1859 6.3 2119 7.1

12 0131 0.8 27 0223 -0.3
M 0654 6.5 TU 0834 7.4

1426 0.3 1504 -1 .0
1945 5.6 211 1 6.6

12 0216 0.5
TH 0801 6.9

1516 •0.3
2043 6.4

27 0356 -0.6
F 1004 7.4 

1623 ■1 .0
2230 7.2

12 0131 0.4 27 0335 -0.5
F 0725 7.0 SA 094? 7.2

1427 -0.1 1556 -0.6
2005 6.8 2204 7.3

13 0223 0.6 28 0322 •-0.5
TU 0752 6.7 W 0928 7.6

1514 -0.1 1 556 ■1 .2
2045 5.9 2203 6.9

13 0315 0.0
F 0858 7.3

1 557 - 0.7
2135 6.9

28 0442 -0.8
SA 1049 7.4 

1 706 •1 .0
2310 7.3

13 0242 .•0.1 28 0419 -0.6
SA 0831 7.4 SU 1024 7.2

1519 -•0.6 1638 -0.6
2104 7.4 2242 7.4

14 0308 0.4 29 0413 -■0.7
W 0840 7.0 TH 1020 7.7

1 556 - 0.4 1 644 - 1 .3
2127 6.3 2250 7.1

14 0402 - 0.5
SA 0948 7.7

1636 - 1 . 1
2220 7.4

29 0525 -0.8
SU 1126 7.3

1744 -0.9
2344 7.3

14 0341 - 0.7 29 0501 -0.7
SU 0927 7.8 M 1103 7.2

1604 - 1 .0 1718 -0.5
2156 8.0 2316 7.4

15 0346 0.1 30 
TH 0927 7.3 F 

1631 - 0.7
2204 6.6

0500 
1105
1 728 
2332

- 0.8 15 
7.7 SU 

- 1 . 3
7.2

0445 
1038 
1715 
2306

- 0.9
8.0

- 1 .4
7.9

15 
M 

0428 
1020 
1650 
2244

- 1 .2
8.1

- 1 .4
8.4

30 
TU 

0539 
1133 
1751 
2339 

-0.6
7.1

-0.3
7.4

31 
SA 

0545 
1145 
1809 

-0.8
7.6

-1.1
31 

W 
0613
1153 
1814 

0.5
7.0

•0.1

TIME MERIDIAN 75* W. 0000 IS MIONIGHT. 1200 IS NOON.
2349 7.4

HEIGHTS ARE P.ECKONEO FROM THE OATUM OF SOUNDINGS ON CHARTS OF THE LOCALITY WHICH IS MEAN LOW WATER

Tide Predictions (Extract)
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6/28/68

CONNECTICUT - 846-1490 
U.S. DEPARTMENT OF COMMERCE 

ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION 
COAST AND GEODETIC SURVEY

TIDAL BENCH MARKS

New London (State Pier), Thames River 
Lat. 41°21.61; Long. 72°05.5'

BENCH MARK 8 (1917) is a standard disk, stamped "1917 NO 8 ELEV 
18.264 FT", located at Soldiers and Sailors monument on State Street 
just west of Union Station. It is on east side of monument 1/2 foot 
north of top step and 3 feet higher than pavement, in west end of 
stone facing or flanking stone at north side of steps. Elevation:
19.23 feet above mean low water.

BENCH MARK 12 (1938) is a standard disk, stamped "12 1938" set 
on northeast side of railroad tracks, in concrete base of east steel 
column which supports span over railroad tracks at north end of ware­
house on State Pier. Elevation: 10.57 feet above mean low water.

BENCH MARK 13 (1938) is a standard disk, stamped "13 1938", set 
in concrete base of northeast leg of only water tower in this area, 
which is on grounds of State Pier. Elevation: 10.27 feet above mean 
low water.

BENCH MARK 14 (1938) is a standard disk, stamped "14 1938", set 
in northwest corner of concrete foundation around weighing machine 
which is located north of office building of Connecticut Terminal 
Corporation at inshore end of State Pier. Elevation: 10.45 feet 
above mean low water.

BENCH MARK 15 (1947) is a standard disk, stamped "NO 15 1947", 
set in top of concrete retaining wall of ramp on west side of concrete 
road leading from Winthrop Street to State Pier and located just west of 
Connecticut Terminal Corporation Office. It is about 1/2 foot east of 
west face of ramp, 3 1/2 feet above ground level, just west of wire 
fence running along road, about 25 feet north of south end of chain-link 
guard fence and about 50 yards north of Bench Mark 14. Elevation: 12.59 
feet above mean low water
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New London (State Pier), Thames River 2

BENCH MARK 17 (1965) is a standard disk, stamped "NO 17 1965", 
set in east headwall of a concrete underpass leading from Winthrop 
Street to the State Pier, and about 300 yards northwest of Bench Mark 
15, along the private road leading to the pier. Elevation: 32.68 
feet above mean low water.

BENCH MARK Y-10 (1935) is a standard disk, stamped "Y-10 1935), 
set in the top of the east end of second step from the bottom at the 
State Street entrance to City Hall at the northwest corner of State 
and Union Streets. It is 30 feet north of the center of line of 
State Street, 15 feet east of the centerline of Union Street, and about 
3 feet higher than State Street. Elevation: 33.55 feet above mean 
low water.

BENCH MARK Z 10 (1935) is a standard disk, stamped "Z 10 1935", 
set in top of east corner of concrete base formerly used to support 
block signal, about 0.2 mile north along New York, New Haven and 
Hartford Railroad from station at New London, at intersection of 
Water and Douglas Streets. It is 100 1/2 feet southeast of block 
signal No. 123.2, 67 feet south of entrance to office of Connecticut 
Power Company, 24 1/2 feet southeast of extended centerline of Douglas 
Street, and flush with ground. Elevation: 8.63 feet above mean low 
water.

BENCH MARK Y 5 (1922) is a standard disk, stamped "Y 5 1922 ELEV 
32.575 FT", set in west end of second step from bottom of State Street 
entrance of city hall at northeast corner of State and Union Streets. 
Elevation: 33.54 feet above mean low water.

Mean low water at New London is based on 19 years of records, 
1941-59, reduced to mean values. Elevations of other tide planes 
referred to this datum are as follows:

Feet

Highest tide observed
(September 21, 1968) 

Mean high water 
Mean tide level 

10.7 
2.60 
1. 30 

Mean low water 0.00
Lowest tide observed

(December 11, 1943) -3.4

<• U. S. GOVERNMENT PRINTING OFFICE : 1978 261-239/55
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