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AREAS AND TIME ZONES
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PREFACE

Admiralty Tide Tables are published annually in three volumes as follows:
VOLUME 1: EUROPEAN WATERS (including the Mediterranean Sea)

VOLUME 2: THEATLANTIC AND INDIAN OCEANS (including tidal stream
predictions)

VOLUME 3: THE PACIFIC OCEAN AND ADJACENT SEAS (including tidal
stream predictions)

Vol. 1: General arrangement A

Part I of these tables gives daily predictions of the times and heights of high and low waters
ataselected number of Standard Ports. The list of Standard Ports is given inside the front cover.
Included with each set of predictions for Standard Ports (with the exception of Venezia) is a
diagram to facilitate the calculation of heights at times other than high and low water. An
explanation of the use of these diagrams is given in the Instructions for the use of the Tables
(page xu).

The introduction to Part I deals with a number of subjects of general interest, in particular
the effect of meteorological conditions on tidal heights; following the mtroduct]on are a number
of special tables and diagrams for use with the tide tables.

Part 11 gives data for prediction at a large number of Secondary Ports; this is in the form
of time and height differences, referred to one of the Standard Ports in Part I. Part 111 gives
the harmonic constants for use with the Simplified Harmonic Method of Tidal Prediction
(N.P.159). In those cases where harmonic constants are given two alternative methods of
prediction are available.

Source of tidal predictions

‘Predictions for some Standard Ports in the British Isles and elsewhere are computed on behalf
of the harbour authorities by the Proudman Oceanographic Laboratory, Bidston; others are
prepared by the Hydrographer of the Navy.

Predictions for the remaining Standard Ports are received from the appropriate authorities
in Denmark, France, Germany, Netherlands and Nerway.

Data in Part II for places outside the British Isles are, in general, extracted from the tide
tables published by the appropriate national authority.

A list of the authorities responsible for the observations, analyses and predictions at Standard
Ports is given in Table V (page xxxviii).

Special Predictions for Secondary Ports

The Hydrographic Office can supply daily predictions for Secondary Ports, either as times
and heights of high and low waters or as hourly heights, upon request.

Times used for predictions in Vol. 1

ALL TIMES OF PREDICTIONS IN PART I ARE GIVEN IN THE STANDARD TIME
KEPT AT THE PLACE. IN THE BRITISH ISLES THE TIME USED IS UNIVERSAL
TIME (G.M.T.). The Zone Time used for this purpose is shown on every page of Part I and
Part II of the tables (see page ix).

When British Summer Time is being kept, one hour should be added to the predicted times.
It is believed that B.S.T. will be kept between 29th March and 24th October, 1992 but these
dates are provisional and subject to confirmation.

Heights of predictions

ALL PREDICTED HEIGHTS IN PART I ARE GIVEN IN METRES above Chart
Datum. The height differences in Part II are also given in metres and, when applied to heights
at Standard Ports, will give heights referred to Chart Datum at the Secondary Port.

Chart Datum is understood to be the datum of soundings on the latest edition of the largest
scale Admiralty chart.
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INSTRUCTIONS FOR THE USE OF TABLES

TO FIND THE TIMES AND HEIGHTS OF HIGH AND LOW WATER

Standard Poris

The times and heights of High and Low Water are tabulated for every day of the year. The
Zone Time used for the predicted times is usually the Standard Time for the area and is given
at the top of each page. Care should be taken to ensure that this is the actual time zone in use
on that date, the predicted time being corrected if necessary. Special care is needed for those
ports whose Time is changed during the year. In the British Isles, Greenwich Mean Time is
shown throughout the year and a correction must be applied during the period of “Summer
Time”,

The heights are shown in metres referred to the Chart Datum of the port concerned.

Secondary Ports

The times of High and Low Water are obtained by applying the Time Differences tabulated
in Part 11 to the daily prediction for the most suitable (not necessarily the closest) Standard Port.
The Standard Port to be used is that which appears in bold type at the head of the subsection
in Part I1I. Other Standard Ports may occur within a subsection in their correct geographical
sequence but full data for these are not shown. The times obtained by applying these corrections
are in the Zone Time shown next above the Secondary Port irrespective of the Zone Time used
for the Standard Port predictions. Special care is needed when considering adjacent ports in
different countries which may not be keeping the same time.

The time differences given are approximately the maximum and minimum differences which
will be found to occur under normal weather conditions. Although these differences are normally
shown to the nearest minute it must not be assumed that the resulting predictions will be to
this accuracy. -

Predictions which fall between the times given for the Standard Port at the head of each
column can be obtained by simple interpolation between the columns. Time differences must
not be extrapolated but only interpolated between the given values for Times at Standard

Port which gives values throughout a 24 hour period. Thus for secondary ports referred to
SHOREHAM:

H.W. L.W.

0500 1000 0000 oboo
81 SHOREHAM . . . (see page 18) and and and and
1700 2200 1200 1800
75  Worthing . ; s . 5048 o022  +oolo o000  —0005 —00IO

the H.W. time difference for a tide which occurs at SHOREHAM at 1230 must be interpolated
between the values tabulated for 1000 and r700. High Waters which occur at SHOREHAM
at both 2330 and at 0300 must have their time differences interpolated between those values
tabulated for 2200 and o500. If anumber of tides are required stretching overa period a graphical
solution is a convenient method of obtaining this interpolation.

The heights of High and Low Water are obtained by applying the height differences tabulated
in Part IT to the daily predictions for the same Standard Port as is used for the times. These
differences are tabulated for mean spring and mean neap levels at the Standard Port. Unless
there is a statement to the contrary in Part II it may be assumed that the variation is linear
and differences for heights other than springs and neaps may be obtained by interpolation or
extrapolation. [t MUST be noted that the predictions for the Standard Portsinclude the Seasonal
Variations for the Standard Port which may be different from those for the Secondary Port.
The first step is therefore to SUBTRACT algebraically the seasonal variation for the Standard
Port from the predicted height obtained from Part I. The nextstep isto apply the height difference
corresponding to this corrected height at the Standard Port, interpolating or extrapolating as
necessary. The final step is to ADD algebraically the seasonal variation for the Secondary Port.
In both cases great care must be taken to ensure that the signs of the seasonal variations are
correctly applied. Where no seasonal variations are given they are less than o1 m and can be
ignored. Allowance has been made in the preparation of the tables for any difference in the level
of Chart Datum between the Standard and Secondary Port and the resulting heights are referred
to Chart Datum at the Secondary Port concerned. See Example 1.

For certain ports the time differences are replaced by “p” indicating that no suitable Standard
Port is available and predictions can only be made by using the Simplified Harmonic Method
of Tidal Prediction (N.P.159). Height differences are included for these ports to enable tidal
levels to be obtained but they should not be used for obtaining daily predictions.

Programmable Calculators can be used with advantage for the arithmetic of N.P. 159. A
recommended method with a Form and worked example for use when programming can be
found on page xxvi.

The accuracy of a prediction for a Secondary Port will depend on the amount of work
involved. The less work undertaken, the less accurate the prediction is likely to be. All the data
necessary for a more accurate prediction are published in this volume where such data exists.

%1t



TO FIND THE HEIGHT OF TIDE AT TIMES BETWEEN
HIGH AND LOW WATER

Standard Ports

Intermediate times and heights may best be predicted by the use of the Mean Spring and
Neap curves which are given before the daily predictions for each port. See Examples IT and
III.

Secondary Ports

For Secondary Ports on a stretch of coast where there is little change of shape between
adjacent Standard Port curves and where the duration of rise or fall at the Secondary Port is
not markedly different from that of the appropriate Standard Port (i.e. where H.W. and L. W.
time differences in Part II are nearly the same) intermediate times and heights may be obtained
II:Jy usiélg vthe‘ Mean Spring and Neap Curves for the appropriate Standard Port. See Examples

Vand V.

Between Swanage and Selsey the tide is of considerable complexity and justifies the inclusion
of individual curves—shown on pages xxii to xxiv.

Insome other cases the use of the Simplified Harmonic Method of Tidal Prediction (N.P.159)
is recommended where the intermediate heights are important; these ports are indicated in Part
I by “c”. This method may sometimes be improved by adjusting the curve to fit high and low
watelrs derived from the time and height differences, particularly when a large range of tide is
involved. -

Full instructions for the Simplified Harmonic Method of Tidal Prediction are contained in
the booklet of forms N.P.159 and the remainder of thissection is therefore devoted to descriptions
of and instructions for the use of the Mean Spring and Neap Curves in Admiralty Tide Tables.
See also page xxvi for further instructions on the use of calculators and the Simplified Harmonic
Method of Tidal Prediction. The Harmonic Constants required for this method will be found
in Part III of these Tables, the Tidal Angles and Factors in Table VII, and Forms A and B
at the back of the book."

CURVE INTERPOLATION

Mean Spring and Neap Curves for Standard Ports show the factor of the range attained at
given time intervals relative to that of H.W.: thus by definition H.W.=1 and L.W.=o0.

The Spring curve is shown in solid line and the Neap curve, where it differs from the Spring,
in pecked. Interpolation can be made by eye using the plotted positions of the predicted heights
with reference to the levels of M.H.W.5. ete. No attempt should be made to extrapolate beyond
the Spring or Neap curves: for ranges greater than Springs the Spring curve should be used,
while for ranges less than Neaps the Neap curve should be used.

Where there is an appreciable change in duration between Spring and Neap tides the results
obtained may have a slight error. This error will normally be greatest near L.W. but in the few
cases where the times are plotted relative to L.W. it will be greatest near H.W.

MEAN LEVELS

The valuesof L.A.'T., M.L.W.S,, M.L WN, M.L., MH.W.N:, M.H.W.S.and H.A.T.
are shown for Standard Ports in Table V. The values of M.L.W.S., M.L.W.N., M.H.W.N.
and M.H.W.5. may be found for Secondary Ports by the direct application of the appropriate
height difference tabulated in Part II.

The values of H.A.T. and L.A.T. may be found for a Secondary Port by extrapolating
beyond the given differences for a tide that reaches the appropriate level at the Standard Port.

OFFSHORE AREAS AND PLACES BETWEEN SECONDARY PORTS

Tidal predictions for offshore areas and stretches of coastline between Secondary Ports
should be obtained by the use of Co-Tidal Charts. For details of Co-Tidal Charts available see
page 436 and the Catalogue of Admiralty Charts. Full instructions for their use are contained
on the body of the charts.

DETAILED INSTRUCTIONS AND EXAMPLES

Form N.P.204 is intended to assist with Time and Height calculations. The examples have
been carried out on these forms and the instructions refer to the boxes. Copies of the form are
bound in the back of Admiralty Tide Tables and further copies in booklet form may be obtained
from the agents for the sale of Admiralty Charts. This booklet also includes additional copies
of most of the Standard Port Spring and Neap Curves contained in Part I of these tables.

xiii



I. To find the time and height of HW. and L.W. at a Secondary Port
I. Complete heading of form N.P.204.
II. Transfer data from A.T.T. Part I to boxes (1), (2), (3) and (4).
I11. Interpolate data from A.T.T. Part II and insert in boxes (%), (8,) (’9) and (10).

1V. Enter Seasonal Changes for Standard and Secondary Ports from A.T.T. Part Il in boxes
(6) and (11).

V. Apply results of Steps III and IV to obtain boxes (12), (13), (14) and (x5).

Example:
Find the time (B.S.T.) and height of the afternoon H.W. and L.W. at ST. MARY'’S (Isles
of Scilly) on 14th July.

Note: The data used in this example do not refer to the year of these tables.

Extract from A.T.T. Part 1.

JULY
14 0309 1.0
PLYMOUTH (DEVONPORT) Py 22;; H
2149 5.0
Extract from A.T.T. Part II.
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES)
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS
N. w. Zone U.T.(G.M.T.)
14 PLYMOUTH 0000 cboo 0000 oboo
(DEVONPORT) (see page 2) and and and and 55 44 22 o8
1200 1800 1200 1800
Isles of Scilly
1 St. Mary's . p . 4955 619 —oo0jo —orto —owo —ooze tez  —or —02 TOU
SEASONAL GHANGES IN MEAN LEVEL
No. Jan.1 Feb.: Mar.1 Apr.1 May:r Juner July: Aug.1 Sep.1 Oct.1 Nov.1 Dec. 1
1—-6ob Negligible

TIDAL PREDICTION FORM

STANDARD PORT....n.ﬁ-.\-fﬂDP.O.ITL.,.TIMEIHEIGHT REQUIRED......pr.M.......

SECONDARY PORT..'ﬁb.Ma.ry.’S ...... pate. teJulymive zone. BST...

TIME HEIGHT
STANDARD PORT HW LW HW LW | RANGE
U oas|? 532 |2 5.0 (* -t |® 39
Seasonal change Standard Port 6 0-0|6 00
DIFFERENCES 7* 8 g 10+
. _0044| ¥ -0035 | 4041 | =041
Seasonal change Secondary port 1n 0-0|1 0-0
SECONDARY PORT |12 2 1ae| 13 1o 14 £ (15 1.0
Duration 16 0609

LW 16 GMT = 1556 85T
HW 2105 GMT = 2205 BST

Xiv



SECONDARY PORT TIME AND HEIGHT DIFFERENCE INTERPOLATION

In most cases interpolation can be carried out by eye. For complex examples or where greater accuracy is required
thcluse of a pocket calculator may be preferred. These interpolations can also be shown graphically at any convenient
scale.

_ Plot the two high water time differences A (— o110 at 1800) and B (— 0030 at ooco) and join AB. Read off the
Time Difference for St Mary’s corresponding to a HW time at Devonport of 2149 = — 0044.

Time differences

1800 1900 2000 2100 2200 2300 0000

Time of HW at Devonport

The height difference can be plotted in the same way. Plot A (MHWS of 5-5 and + 0.2) and B(MHWN of 4-4
and —o'1). Draw a line through A and B. Read off the height difference for St Mary’s corresponding to a height
at Devonport of 5:0=+0-1 m.

it
|
1

Height differences

Heights (metres) of HW at Devonport

Similarly plot the low water time and height differences.

Xv



I1. To find the height at a given time (Standard Port)

I. On Standard Curve diagram, plot heights of H.W. and L.W. occurring either side
of required time and join by sloping line.

II. Enter H.W. time and sufficient others to embrace required time.

111. From required time, proceed vertically to curves, using heights plotted in I to assist
interpolation between Springs and Neaps. Do NOT extrapolate.

IV. Proceed horizontally to sloping line, thence vertically to Height scale.
V. Read off height.

Example:
Find the height of tide at ULLAPOOL at 1goo on 6th January.

Note: The data used in this example do not refer to the year of these tables.

Extract from A.T.T. Part L.

JANUARY
"33 16
ULLAPOOL F 1641 4.6
2308 1.2
H.W.Hts.m.
Q 1 4 5 6
IR B AN RARE LEERIRERES LA TTIT[rITo[T Iglllll LI I:?-H ‘|I|l /1 ; MEAN RANGES
T T 09— Springs 4:5M |——
= s /’ Neaps 1:8m [——
- %) 08 3=
| \ S e
o7 gz
q €3
o 06 . -3
I / n \ azC
> / i gac
. / ] g ) 3
2 / ‘ %2
< A/ 0 b igr
/ 4 / A w g o
— F | /// o \ Eo
; N -]
= g ,/’/ o NAN =5
: : i s
|I|I\T1\ﬁ(llll%u\\H/uﬁkl\l\llllllu \|||||nu||||||( R0 FEE FNE NN ||‘\Mg
0 1 2 W -Bh —Bh —4h -3h -2n -1h HW +1h +2h +3h +4h +5Lug:|
LW.Hts.m, 1 | [ | S [ [

Height 3-7 m
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III. To find the time for a given height (Standard Port)

[.  On Standard Curve diagram, plot heights of H.W. and L.W. occurring either side
of required event and join by sloping line.

II. Enter H.W. time and those for half-tidal cycle covering required event.

ITI. From required height, proceed vertically to sloping line, thence horizontally to curves,
using heights plotted in I to assist interpolation between Springs and Neaps. Do NOT
extrapolate.

IV. Proceed vertically to Time scale.
V. Read off time.

Example:
Find the time at which the afternoon tide at ULLAPOOL falls to 3-7 m on 6th January.

Note: The data used in this example do not refer to the year of these tables.

Extract from A.T.T. Part I.

JANUARY

L 1053 16
-8

ULLAPOOL F 1641 4.6
2308 1.2

H.W.Hts.m.1 p
4
LA AR RN R RN REE (RERERRER ERREERE AN RERE] TTITITT ||||6 .
= = I e MEAN RANGES
- T Vi 09— Springs 4-5m | s——
= = 7 T Neaps  1-8m |=— = %
) / 08 A\ 5 2
/ of [ | 3 e g
/A ap \ o 2
07 a
4 / 2w
s
5 N, .CL \\ 13
I 4 -n a2C
> // | \ 2 or
=, £O i —
B 7 G 3 %2 p
=) / " 53 \ 2 g™
2 £ 04 ;28
g / ,/// Og \\\\ ggr—
]
// 2L/ | A\ g o
—T= Sz s 0-2 \ oS
- r 1/ | ) =3
1< = ‘ 0-1 . zH
: z % f NN
11 |0|'}|| (T(nu‘nn ““Auﬁ i FTI NN STE T WA NS FNS T AU P PR AN A fa VAT M T SRR AN ITUL SN g
0 1 2 Lw-6h -Bh -4h -3h -2h -1h HW +Th +2h +3h +4h +5h
E:Hem, L T T T T T [ie[i7e 1Bt 194l [204]2141]

Time 1855

xvil



IV and V. Intermediate Times/Heights (Secondary Port)

These are the same as the appropriate calculations for a Standard Port (Examples /T and
IIT) except that the Standard Curve diagram for the Standard Port must be entered with H.W.
and L.W. heights and times for the Secondary Port obtained on Form N.P.204 (Example I).
When interpolating between the Spring and Neap curves (see para. III of Examples II and /1])
the Range at the Standard Port must be used.

Examples:

Find the height of the tide at PADSTOW at 1100 on 28th February. Find the time at which
the morning tide at PADSTOW falls to 4'9 m on 28th February.

Notes: The data used in these examples do not refer to the year of these tables.
For Instructions on graphical interpolation of differences, see page xv.

Extract from A.T.T. Part I.

FEBRUARY

MILFORD HAVEN
2 0315 1.1
0922 6.6
TU 1538 1.3
2145 6.3
Extract from A.T.T. Part II.
o100 0700 o100 0700
496 MILFORD HAVEN (see page ¢8) and and and and 70 5'2
1300 1goo 1300 1900
545 Badstow . 50133 456 —oo55 —o0050 —0040  —0050 +to3 +o'4
SEASONAL CHANGES IN MEAN LEVEL
No. Jan.1  Feb.1 Mar.1 Apr.1 May:1 June: July: Aug. 1 Sep.1 Oct. 1
496 00 (<) 00 (X} oo ) —o0'1 0'0 00 00
544-548 +o'1 oo oo —o't —0:1 —o'1 00 0'0 00 00
TIDAL PREDICTION FORM

stanparp port. Milford Hasen rivemeiGT Requmep. 1100, 5. 49

SECONDARY PORT.

STANDARD PORT

Seasonal change
DIFFERENCES

Seasonal change
SECONDARY PORT

Duration

... Padstow.. . pate B FehaivMe zone.. GMT.

TIME HEIGHT
HW Lw HW Lw RANGE
1 2 ... 3 4 5 ,-
0922 |"wW38 ["6L6 |7 13 |7 43
Standard Port 6 00 |s 00
"-0052(" —~ |"+03|"%04
Secondary port 1 po|n p.p
2 og3p |13 _ 4 69|15 )4
16 _

Xviil
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H.W.His.m,
0 2
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0 2 ‘LAW -6h _-4h -3h -2h -1h HW +1h +2h +3h- +4h +5h LW
L.W.Htsm, 103301093d'°3°]“3°i ]
Height 4.gm
H.W.Hts.m.
0 2 8
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. T A 10.9—] Springs 6-3m |=—
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- {1} 3
—: = A’ 0
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Time 1100
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SIMPLIFIED HARMONIC METHOD OF TIDAL PREDICTION—N.P.159

A B

Port Example Forl Mean Level 17 Time=T 0800
AT.T. No. 1{zo (Part I or (Tab¥)| 2-35 H.C. M, s, K, 0,
Date 10 July 1975 2| seasonal Corr. (Part T |+ 0-2 18] p/24(1.8) 29.87 | 2996 | K-00 |i13-83
Time Zone] —DB00 3 sum=M.L. |2-55 |  19]przaxT 24 240 120 | m
20](A1+9) (112) 027 | 072 016 | 031
21[(a1+q)-p.T/24 =0 156 | 192 256 | 280
M, S, Ky 0, 22)Sin © +0JrOT -0-213
4] A1 (Tab ¥II) 019 | 012 Wby | 229 23|cos @ L 091 |-0.977 |-0-242 10-180
5] A2 (Tab ¥ID 0he, | 013 16! 257 24P/24 (1.16) +.0008| O  h-0004 +-0008
8]a1-a2 -027 |-001 0 |-028 25|P/24xT [ 0064| 0 |+-0032 |+-0064
+7[360.n 720 | 720 | 340 | 340 26 F1(1.14) 7 | o0-82 | 128 | 1-05
8] (A1-A2) +360.n=p 693 | 715 | 360 | 332 27|F1+P.T/24=Ft -8 | 0-82 |.1-28 | 106
of p/2a 28-87 [ 29-96 | 15-00 [13-83 28.[H. (PartTID 094 | 042 | 0-23 | 044
10{A1 (.4) 019 | o bl | 229 29]H xF1. 1-109 | 0-3h% | 0-294 | 0-148
11]g. (Part I o008 | 0bo | 215 162 30.f(H *F1) Sin® +0-451 |-0-073 [ _0.071
12} A1 +g. 027 072 016 031 31)¢H xFt)Cos @ —1-014- |- 0-336 [ 40-027
13]F2 (Tab ¥I) -1 _|o-g2 |23 |1.07 t32|Rsinr:Rcosr +0-378 [-1-350 | —= |-1-350
14]F1 (Tab VID) 17 _[0-82 | 128 |1-05 33l R 1G4 | 1402 ML (3)| 255
154F2-F1=P +0-02 | 0 +0-01 |+0-02 24]2r R2 328 | 1905
16y Pras -0008] 0 |[+-000k +-0008 354 Fa (Part T 290 |0-185
* n=0 or smallest inleger necessary to make 1.8 >600° in M, and 5, 362r +fa=da: RZFa=D, _259 0-364 |D,cosd, ]-0-076
GD|l.lIml'lS and >300° in.K, and 0, columns. a7|3r:R3- 132 2'756 7
05 el ke Pl R i 38 o  F, (PartIID) 1,8 | 0-038
t H.Ficos8(K,) 39{3-+f; =dg: REFs=Ds 300 |0-105 |Dgcosd, +0-052
§ H.Ftcos8(04) 40 Sum lines 30-39 = Height [-13

This variation of the Simplified Harmonic Method of Tidal Prediction (N.P.159) has becn

designed primarily for those who prefer to use a pocket calculator rather than obtain the
solution by graphical methods. When performed in this manner there will be no saving in time
required to predict a full 24 hours but there will be a slight gain in accuracy (see also note
4). However this method is probably quicker when only a short period of prediction 1s required,
and prediction at fractions of an hour are easier. The box diagram has also been found useful
to assist in programming a pocket calculator and to assist in this some additional notes have
been added.

DETAILED INSTRUCTION FOR MANUAL COMPLETION OF FORM

The example shows the number of decimal places required.

Section A. To be completed once for each day.on which predictions are required.

I.
2.

3.

4.

Complete heading section (Port, No., Date and Time Zone).
From ATT Part I1I enter:

Zo (or from Tab VI) Line 1.

Seasonal Change Line 2.

Values of g Line 11.
From ATT, Tab VII enter:

Values of A on required day (A1) Lines 4 and 10.

Values of A on succeeding day (Az) Line 5.
Values of F on required day (F1) Line 14.
Values of F on succeeding day (F2) Line 13.

Sum Lines 1 and 2 to obtain days value of Mean Level in Line 3.

For each column in turn:

© w3 o

10.
. Insert P/24 in Line 16.

Obtain Line 6 by subtracting A2 from Ar.

. Enter 360.n in Line 7. (See note under section A and Note 5).

Add Lines 6 and 7 to obtain daily rate of change of A (p) in Line 8.

Insert p/24 in Line g.

Add Lines 10 and 11 to obtain (A1+g) in Line 12,

Subtract Line 14 from Line 13 to obtain daily rate of change of F (P) in Line 15.
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SIMPLIFIED HARMONIC METHOD OF TIDAL PREDICTION—N.P. 159 (cont.)

Section B. To be completed for each time for which a prediction is required.

12. Enter Time (T) in Line 17. If your calculatorhas not got conversion between Hrs/Mins/Sec
and Dec. Hrs it is probably best to work in decimals e.g. 1812=18-2.

13. From ATT Part III enter:

Values of H ; ; ' ; ¢ : . Line 28.
fq Line 35 Col 1.
&4 If no data are given, enter zero {j::]]z gg gg% i’
Fé Line 38 Col 2.
14. From Section A enter:
p/z4 (Line g) . ¥ : . : . Line 18.
(Ai+g) (Line 12) . 3 3 4 ¢ . Line zo.
P/24 (Line 16) . . . . . . . Line 24.
F1 (Line 14 or direct from ATT Tab VII) . . Line 26.
ML (Line 3) . . . . . . Line 33 Col 4.

15. Multiply p/24 by T in Line 19.

16. Subtract (see note 4) Line 19 from Line 20 to obtain 8 in Line 21.

17. Enter Sin 6 in M2 and Sz columns only of Line 22.

18. Enter Cos 0 in all columns of Line 23.

19. Multiply P/24 by T in Line 25 and add to Line 26 to obtain interpolated value of F (=Ft)
in Line 27.

2o. Multiply H (Line 28) by Ft (Line 27). Enter result in Line 2q.

21. Multiply Line 29 by Line 22 to obtain H.Ft.sin 0 in M2 and Sz columns only.

22. Multiply Line 29 by Line 23 to obtain H.Ft.cos 8. Insert results for M2, Sz and Or in
approprate columns of Line 31. Insert result for K1 in Line 30 (Col 4).

N.B. From here on the columns no longer refer to H.C.s and are referred to by their numbers.

23. Sum columns 1 and z of Line 30 and enter in Line 32, Col 1 (=R.sin r).

24. Sum columns 1 and 2 of Line 31 and enter in Line 32, Col 2 (=R.cos r), and Col 4.

25. From R.sin r and R.cos r obtain values of r (Line 33, Col 1) and R (Line 33 Col 2).

26. Obtain 2r in Line 34, Col 1 and 3r in Line 37, Col 1,

27. Obtain R? in Line 34 Col 2 and R? in Line 37 Col 2.

28. Add Lines 34 and 35 (Col 1) to obtain d4 in Line 36.

2g9. Add Lines 37-and 38 (Col 1) to obtain d6 in Line 39.

30. Multiply Lines 34 and 35 (Col 2) to obtain D4 in Line 36.

31. Multiply Lines 37 and 38 (Col 2) to obtain D6 in Line 39.

32. Obtain D4.cos d4 and insert in Line 36, Col 4.

33. Obtain D6.cos d6 and insert in Line 39, Col 4.

34. Finally sum Col 4, Lines 30, 31, 32, 33, 36 and 39; enter the result in Line 4o0.

Notes.

1. Itisstrongly recommended that calculations should bracket the required time and the results
be plotted on any suitable squared paper. A single prediction is seldom of value as it gives no
indication of the rate of rise or fall (in complicated ports it will not even be possible to ascertain
whether it is rising or falling).

2. Although the box diagrams allow for entry of every step the capabilities of the ealculator
and the skill of the operator may énable many boxes to be left blank or placed in Memory.
POLAR/RECTANGULAR conversion is particularly valuable and with this facility one can
go from Line 17 to 31 without any intermediate writing down and with no ambiguity of quadrant.

3. In many cases interpolation between F1 and Fz can be carried out with sufficient accuracy
by eye thus enabling Lines 13, 14, 15, 16, 24 and 25 to be omitted.

4. In order to simplify the calculation (or if being programmed to save steps and/or stores) the
tollowing approximations may be made. These are given in the order of their effect on the
accuracy that with the least effect being given first:
(a) Omit lines 4 to g. Insert the following rates in Line 18:
M2 . : 29-0 deg/hr.

52 . : . . 300 deg/hr.
Kr . : ; : . 15°'0 deg/hr,
Or . ; : ; . 139 deg/hr.
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SIMPLIFIED HARMONIC METHOD OF TIDAL PREDICTION—N.P.159 (cont.)
(b) As (a) but using the following rates:

Szz —29-32 deg/hr.
Kl _Half this figure i.c. 1466 deglhr.

(c) Omit interpolation of F. Hence omit Lines 13, 14, 15, 16, 24, 25 and 26 and insert
Ft=F (direct from ATT Tab VII) in Line 27.
Approximations (b) and (c), together with further small approximations are in efféct made
in the graphical solution (N.P.159) so even after their application this method will be slightly
more accurate than the graphical solution.

s. Interpolation Between Tabulated Values of A and F.

The hourly rates of change of A for each constituent can be calculated from consecutive
tabulated values, care being taken to apply sufficient multiples of 360° to the tabulated values
to ensure that these rates approximate to the astfonomical values for each constituent—i.e.
30 deg/hr for M2 and S2 and 15 deg/hr for Kr and O1. This can be done as follows:

Daily Rate (p)=(A1+360.n)—A2
where n=0 or the smallest integer which makes p>600 in the case of M2 and Sz and p>300
in the case of K1 and O1. Then for each of the four constituents:

At=A1—(TXp)/24
(Note that in order to simplify the arithmetic in the graphical version of N.P.159 the final
step in the calculation of values of A for each constituent is to subtract the astronomical value
from 360°. The second term in the above expression is therefore SUBTRACTED.)

The interpolation for F for any given time is simpler:

Ft=F1+(TXP)/24 where P=F2—F1

6. Vectorial Addition of SD components
The SD tide (R, r) at any time consists of the sum of the M2 and Sz tides. Thus:

R.sin r=H.Ft.sin(At+g) for M2+H.Ft.sin(At+g) for 52

R.cos r=H.Ft.cos(At+g) for M2+H.Ft.cos(At+g) for 52
and from this R and r may be obtained. If using a programmed calculator
POLAR/RECTANGULAR conversion must be used to avoid amhiguity of sign or quadrant,
but if the calculation is being done manually ordinary trig (and inverse trig) functions may
be used provided great care is taken to resolve this ambiguity.

Shallow Water Corrections :

The quarterdiurnal tide has phase d4 =2r+fg

and amplitude . : . D4=R*XF4
and the height correction due to the
quarterdiurnal effect = . : . hgq =D4.cos d4.
The sixthdiurnal tide has phase d6 =3r+f6
and amplitude . : . D6=R3XF6
and hence height . : : . h6 =D6.cos d6

h4 and h6 must be summed algebraically to the combined SD dnd D tide to give a corrected
height for the required time. .

ADDITIONAL NOTES MORE APPLICABLE TO
PROGRAMMABLE CALCULATORS

=. Although the boxes show a possible route through the problem this may not be the best route
for every calculator.. .
8. If storage is limited parameters can often be combined and placed each side of the decimal
place after application of suitable multipliers e.g. g and H can be stored together: thus a g
of 312 and H of 245 might be stored as 312°245. Strangely in some cases this not only reduces
the number of stores required but also the program steps.
9. Given sufficient facilities on the calculator the following are recommended:

(a) Automatic stepping of TIME at both fixed and variable intervals.

(b) Ability to change Start Time of a series of predictions.

(c) Prediction of successive days without re-entry of Harmonic Constants for each day.

(d) Prediction for second port on same day without re-entry of astronomical data (A and

(e) Recording of Harmonic Constants for any port. Steps should be. allocated for

amendment of carded data to allow for any changes.

Although possible to program for the derivation of a time of HW or of LW this has been
found to be of little value, In a large number of ports where this method is of greatest use
the curve may be so flat at these points that the actual time derived is meaningless: at ports
where a double HW or LW or intermediate “stand” occurs there may well be ambiguity as
to the point on the curve obtained. In most cases it is preferable to plot a short portion of the
curve from the results of successive calculations.
to. It is sometimes more convenient to work in centimetres rather than metres provided there
are no Shallow Water Corrections.
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TABLE I

CONVERSION TABLE: METRES TO FEET

Conversion Factor 1 Foot=0-3048 m

Mctres Feet Metres Feet  Metres  Feet  Metres  Feet  Metres Feet  Metres  Feet  Metres  Feet  Merres  leat
o'05 o2 405 13°3 8-05 26- 12°0§ 19'5 16'05 527 20'0§ 058 z4'05 789 28-05 9270
010 o3 410 135 8-10 26° 12°10 197 16-10 528 z0°10 659 24°10 79'1 2810 gz2
015 o5 415 136 81g 267 1215 399 1615 530 20°1§ (3] 24715 792 2815 924
020 og 420 138 820 269 12°20 400 16°20 531 20°20 00-3 24'20 79°4 2820 9z'§
02§ o 425 139 8-25 271 1225 402 16°25 533 20728 604 24°25 79'0 2825 92'7
030 10 430 14°1 8:30 272 12730 40'4 30 535 2030 006 24°30 797 28-30 92-8
035 T 435 143 835 27 1235 4005 16035 536 2035 008 2435 00 2835 930
040 '3 4'40 14'4 8-40 27" 12'40 407 16-40 538 20740 669 2440 Bo-t 2840 932
045 s 445 140 845 2777 1245 408  thys 540 204§ 671 2445 Boz 2845 013
o'50 1 450 148 850 27'9 12°50 410 1650 541 20°50 673 2450 804 2850 91's
°'2§ 8 455 149 855 281 1255 412 1bss 543 20°3% 674 2455 Bos 2855 037
o 20 460 151 8-60 28-2 12:60 41°3 1660 545 20060 676 2460 807 28-60 938
065 a1 465 15'3 865 284 1265 41°5 1665 546 2065 677 2405 B0y 28-65 940
a'qe 23 470 15" 870 285 12°70 4177 106-70 548 20°70 679 2470 Bro 2870 94'2
o'75 5 £75 15¢ 875 287 12°7§ 41-8 16-75 550 2075 68-1 24°7§ 81z 28:75 94°3
o-8o 26 480 157 880 2849 12-80 420 16:80 §5°1 20-80 68-2 2480 814 28'80 945
o085 28 485 159 g8 20 1285 422 1685 553 2085 63'3 1485 85 2885 g4y
o0'go 30 4'90 161 8-90 29°2 12'90 42°3 16'g0 55'4 10'90 68- 24°99 81-7 28-g0 948
95 Fr 495 162 895 294 1295 425 1605 §50 30705 687 2495 Brg 2805 95'0
1'00 33 500 1604 g'00 29'5 13700 427 17-c0 558 2100 68-9 2500 82:0 20'00 95°1
1-0§ 34 so5 166 gos 297 1yos 48 17os 559 21705 6ot 2505 B22 29005 05}
1’0o 3" §to 1677 910 299 13°10 430 1710 501 2110 692 2510 8273 29'10 95°%
L5 38 515 169 915 300 13715 431 17715 5673 arig 694 25°1% 825 2915 950
1:20 39 520 7'y g-20 3oz 1320 433 17°20 5604 #1°20 [ 25320 82: 2Q-20 959
125 4t 5725 172 925 3073 1325 435 17°25 50:0 21°2§ 697 2525 8a- 39°25 q6-0
1-30 #3 530 T g1 10§ 133 436 17 5B argo 699 25:30 830 2930 96°1
135 44 83 17 935 o7 133 He 1935 se 2rds  qoo 2535 B2 2035 9b3
1'40 & 540 177 9%0 3o 340 4yo  17a0 57 2rae qoz 350 Sy a0we 90-5
145 48 545 179 045 e 1345 41 174§ 573 AlM5 70 2548 835  a9-s5 900
1'50 40 5'50 180 950 31z 13°50 +4°3 17°50 574 21°50 70°% 25°50 837 29°50 68
g5 51 s‘gg 182 g'ss 313 1355 445 7S5 576 zras 7007 284S 838 2955 969
1 52 5° 18-4 9o 315 1360 6 17'60 577 2100 709 2560 840 2g°60 971
1765 54 565 185 965 31" 1365 448 1765 §79 265 qro 2505 B42 2965 973
170 5 sq0 187 970 3t 1370 449 rrge  ser zrge qi2 20 By 2070 07

175 57 575 189 975 3o 1y7s 451 1775 S8 275 qr4 2878 845 29075 9T

180 i-g 580 19'0 g80 j2°2 13-8¢ 45°3 1780 58-4 21-80 71°§ 2580 846 29-80 978
-85 x 585 192 o085 323 1y8s 454 78y s86 2r8s 1y 2585 848 2085 979
1°go 62 590 194 g9o 325  1ygo 450 ayge 587 arge 79 2500 850 290 of1
195 6'3 g'os 19°5 995 326 1395 458 lps 89 2195 720 2§95 851 29705 983
200 6 ‘00 19'7 10°00 32-8 14'00 459 1800 g1 22700  T72°2 20-00 853 3000 o8-4
2708 67 605 198 10705 330 14705 461 1805 50°2 22°0§ 72°3 200§ B5°g 3005 986
210 69 610 200 10'10 33t 14°T0 463 i8-10 59°4 2210 25 2010 850 joto o8-8
2°1§ 71 615 20'2 10°15 333 14°15 464 815 50°5 22°15 72'7 26'15 858 10715 989
2'20 72 620 20°3 10°20 33’5 14°20 46°6 1830 59°7 22°20 72:8 26°20 860 30°20 99°1
2:2§ T4 [FT 20§ 1025 336 14°2§ 408 1825 59°9 22725 730 2025 861 j0°2§ 90z
230 75 630 20° 10730 338 1430 469 18'30 6o'o 22-30 732 20730 80-3 3030 994
2'35 77 G35 20 o35 Mo 1435 471 ys boz 3235 733 20035 Bos 3035 990
2:40 '8{'9 630 2o 1040 341 1440 472 1840 bo-g 2240 7y5  3bgo 860 3040 99'7
245 o 645 a1z 10045 343 1445 474 345 Go5 2245 7y7 20045 B0B j0us 99'9
2'50 B2 6-50 2173 10°50 3474 14'50 476 1850 6o'7 22°50 738 2650 869 10°50 100" 1
2°5§5 8-4 6'(5);5‘ 21'§ 10755 346 14'55 479 i8-55 6o-g 22°55 140 20°5§ 891 30755 100°2
2'60 83 6 25" 10°60 348 1460 479 18-60 610 22-00 741 20-60 873 3060 100"

265 87 665 21 1065 349 1465 487 1865 b1z 22:05 743 2065 874 jobs 1000
a 70 89 670 230 10'70 151 1470 482 18-70 614 22°70 745 2670 876 jor70 T100'7
275 g0 675 221 1075 353 475 484 1895 Gig  zz3s 740 2075 878 075 10079
2-80 92 680 22'3 10-8c 35'; 1480 486 18-80 61+7 22'80 748 20-8Bo 879 z0-8c 101°0
285 94 685 2z°§ 1085 35 1485 487 1B8s 618 22:85 750 20°85 88-1 1085 10172
290 9’5 690 226 10°go 358 14°90 489 18-go 620 22'90 75°T 26'go 88-3 30°00 101°4
2°05 9z 695 228 ro9s 359 1405 490 1dos 622 2295 7§53 20005 B84 o095 oUy
300 9" 7-00 230 11°00 3671 1500 49°2 19°00_ 623 23'00 75°5 2700 880 11°00 101*7
3es r00 705 23 o5 363 1505 494 195 Gxs  2yes 756 27708 887  31ro§ 1019
310 102 7'10 233 11°10 Jb-g 15°10 405 19°10 61-3 23'10 758 2718 88-9 3110 1020
318 10'3 718 23 1r1s 36 15715 497 19715 62+ 231§ 760 2715 8g-1 Lg 102°2
320 107§ 720 23 11°20 367 15°20 499 1920 630 23°20 761 27'20 892 jre2o 102°4
325 10°7 725 238 11°2§ 169 1525 500 19°2§ 632 2325 703 2725 894 31728 roz2'5
330 1B 73 240 1130 37T 1530 foI 1970 633 2330 7“'3 2730 Bgb jiijo 1oz'7
335 o T35 T 1135 372 1535 504 19035 635 23S 70 2735 8¢y 3135 1029
40 12 740 343 140 37 tego sos 1940 636 a3 708 2740 Bog 4o 1030
J45 13 745 W 14 37 1e45 507 1045 03B 2345 7bg 27es ot g4 102
350 1§ TS tree 377 sse 59 s bgo  zise 7 EpEe ger JRse 1613
355 16 755 248 arss 79 155§ §10  ro's§ G 2385 773 2785 OO 31755 108§
360 18 760 249 11-60 381 1500 512 19-6o 043 2300 774 2700 o6 31-60 103"

365 1270 765 261 1165 382 1565 1% 1905 645 2365 77:6 27+65 qo~7 3105 103"

370 12'1 770 253 11'70 184 1570 517§ 19°70 040 23°70 77'8 2770 90y 31°70 104°0
395 tx3 775 24 w75 3s o 157s 5T 1978 648 2175 779 275 9re 375 1w
380 12+ 780 256 1180 187 15:80 518 19'80 650 2380 781 2780 g1z 31-80 104°3
385 12° 785 258 1185 38-9 1585 530 19'85 O5°1 2385 782 2785 014 1185 104°§
Jgo 128 790 259 Irge 390 I5go 522 19799 653 2390 784 27790 QUS 3190 1o47
398 130 3'95 261 195 3oz 1595 53 1995 655 3305 86 ayos g7 3105 o4l
400 131 00 262 12'00 19'4 16-00 52°% 20°00 650 24°00 787 28-00 019 3200 105°0
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RANGE TABLE 11 MULTIPLICATION TABLE

1°00 2 14 16 1B 20 22 24 26 28 3o 32 34 36 3B 40 42 44 46 4B 50 52 g4 56 58 1'c0
o8 ra 14 16 8 20 22 24 2§ 7 TG FU  F3I I§ FT 9 4T 43 5 47 49 51 53 55 5'; ‘98
90 2z 13 rs vy g 21 23y r5 7 9 3r 13 315 36 3B 40 42 44 46 48 50 52 54 5 b
04 Moy vy ryoorg o2z 23 14 6 a8 3o 32 34 30 38 F9 4T 43 45 47 49 5L 53 5§ 04
-9z 113 rs vy B 2o 22 24 a6 28 29 31 33 35 37 39 40 42 44 46 48 5o 52z 53 ‘g2
9o 113 14 6 8§ 2o 22 23 25 27 29 31 3z 34 36 38 40 4 43 45 47 49 50 52 90
88 g1 1z oy w6 B g 2 23 25 26 28 3o 3z o33 35§ 19 4o 41 44 46 48 49 57 88
-86 to 12 14 15 7 vrg 21 22 24 26 28 29 31 F3 34 36 3 40 41 33 45 40 4.3 50 -86
B4 ra rz 13 v5 ry 8 20 22 a4 a5 27 29 Jo 3z F4 IS5 X7 IO 40 42 44 45 47 49 ‘B4
8z ro 11 ry vy rb 8 20 21 23 25 26 28 3o 31 I3 4 306 38 3‘3 41 43 44 46 48 ‘82
80 re rr 13 r4 6 8 19 21 22 24 26 27 29 3o ¥z 14 5 T I 40 42 43 45 \4'6 -8a
78 o9 11 rz 14 6 7 9 20 22 23 25 27 28 o v ¥y ¥4+ I6 F7 I9 4T 42 44 45 78
. o9 11 1z 14 t§ 17 8 20 21 23 24 26 27 29 3o ¥2 33 5 30 3B 4o gr 43 44 ‘76
74 @9 1o 12 13 15 16 8 g 21 22 24 25 27 28 o Fr 33 ¥4 36 37 38 40 41 43 ‘74
72 o9 To 12 13 rg 16 7 rg 20 22 23 24 206 27 29 yo 32 33 ¥5 3O 37 S T T
wgar W o 11 13 4 r§ vy 8 20 21 22 24 25 27 28 29 Ir 32 34 3I5 36 ¥ 39 47 ‘70
-68 o8 10 11 rz 14 v§5 16 18 g 20 22 2 FY 26 2 29 3o 31 33 ¥4 35 37 3B 3 68
66 o8 o9 11 1Tz 13 r§ 16 17 18 20 21 z-:z‘. z-: 25 z'g 28 29 3o ¥z 33 ¥4 36 37 3-8 66
64 o8 o9 10 1 13 14 15 17 18 g 20 22 23 24 26 27 28 29 31 ¥z 33 35 36 37 04
62 oy o9 10 11 T2 14 1§ 16 r7 19 2o 2T 22 24 5 26 27 29 30 I 32 33 F5 30 62
“bo o7 o8 10 rr raz 13 14 6 17 18 19 20 2z 23 24 25 20 28 29 3O FT F2 I4 35 ‘6o
'8 o7 o8 o009 10 2 TI 14 1§ 6 17 1 20 a2t 22 a3 a4 30 27 28 2 g o 3T 3z 4 ‘58
‘86 o7 o8 o9 1O T 13 13 1§ b6 1y r'g 19 20 21 22 24 22§ 20 =2 z 2-3 3o 3T 32 *56
‘54 06 o8 o-g o 't 1z 13 g I§ 6 7 18 19 21 22 23 224 25 2 2°7 2 2" 3o 31 54
52 06 o7 o o9 1o 11 12 14 v§ 16 v7 8 19 2o 21 22 23 224 2§ 26 27 2 z-g 30 ‘52 o
50 o6 o7 o8 o009 10 rr T2 13 4 w©vs 16 vy 8 19 20 21 22 23 224 5 26 27 2 2'g ‘50 ©
48 o6 o7 o8 o e T 12 (o S o 4 15 vb vy 18 19 20 21 22 223 24 2§ 26 27 28 4HE
o o6 o7 o o 10 T 12 3 14 5 h 17 17 8 1'g 20 2T 2z 23 274 25 26 2:7 ‘46 1o
44 o5 o6 o7 o8 o9 10 T 't 'z 3 T4 15 10 17 8 -8 1'g 20 21 2°2 243 2q 2§ 26 ‘44
‘42 og o6 o7 o8 o8 o9 10 't 'z 13 (551 14 s, 16 17 8 8 g 20 21 22 23 24 274 ‘42
40 o5 o6 o6 o7 o8 o9 TO 10 T 'z -3 T4 T4 15 6 7 18 B g 20 21 22 22 23 ‘40
-38. o5 o5 o6 o o8 o8 o9 1o 1t T 2 13 14 14 g 6 7 'y 8 19 20 21 27 22 18
36 o4 o5 o o o7 o8 o9 o'g ‘o I 1z rz 13 14 14 g 10 7 7 -8 - 1- 20 2T 36
34 o4 o5 o5 ob o7 o7 o8 o9 re o 1tz vy 1y 4 4 5 16 6 17 1 r-g 1 z0 34
‘32 04 04 oOF o'h ] 07 o8 o8 o°g "o 1o 11 12 12 3 3 4 15 15 16 7 Ty T 19 32
‘30 o4 o4 o5 o5 ob o7 o7 of o# o9 o 1o 11 11 vz 3 '3 1y 14 15 b 16 17 1Y 10
<28 o3 04 04 OF o6 a6 oY o7 o8 o8 o'g 10 10 i1 " 'z 'z 13 13 14 '5- 5 16 16 28
-26 o3 o4 o4 oF o5 o6 o6 o7 o7 o8 o8 g o9 10 10 rr 1 a2 1z 13 1§ 1§ V5 1§ 26
‘24 03 o3 o4 o4 o5 o ob o6 o7 o7 o8 o8 09 o9 o o rr Tr 12 12 'z 13 I3 4 ‘24
‘22 03 o3 04 ©04 o4 05 o5 o6 o0 o7 07 o7 o8 o8 o9 09 1o TO 11 11 otz 1 13 ‘22
20 oz o031 o1 o4 o4 04 05 o5 o6 ob ob o7 o7 o8 o8 o8 o9 09 1 1O o VI T 12 20
‘18 oz o3 03 03 o4 o004 o004 o5 o§5 o§ 06 o6 o6 o7 o7 o8B o8 o8 o0g o o 0 1o 10 -18
‘16 o2 o2 o3 o3 o3 04 04 o4 04 o5 o5 oF ob o6 o6 o7 o7 o7 08 o o o o a- 16
‘14 ©2 0% oz o2 03 ©3F 03 04 o4 04 o4 o5 o5 o5 ob ob o0 o6 o o7 o7 u.ﬁ o or f4
‘Iz ¢r 02 02 02 02 03 03 o) o3 04 04 o4 04 o§5 o5 o5 o5 ob o ob ob ob o o7 ‘12
‘56 o1 o1 @2 02 02 02 02 03 03 03 03 03 04 04 04 04 04 00§ 0§ ©0F 0§ 0§ 0 a6 10
‘08 o1 o1 oI 01 02 @2 02 ©02 02 02 03 03 03 03 03 o3 04 04 04 04 04 04 04 0F ‘o8
o6 o1 o1 o1 o1 o1 ©1 ©1 02 02 02 02 0 0 02 02 ©03 ©3 03 o) o3 o3 03 03 03 ob
‘04 ©0 o1 0F o1 01 ©1 of oT o1 of o1 91 o1 0% o2 o002 02 o2 o2 o2z o2 o2 o o2 04
‘01 o0 ©00 ©00 00 00 ©0 00 ©1 oI o7 o1 01 o1 o1 oI o7 o1 oI oI oI o1 oI oI oI 02
RANGE
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TABLE II1

HEIGHT IN METRES OF CHART DATUM RELATIVE TO ORDNANCE DATUM IN

THE UNITED KINGDOM

Ordnance Ordnance

QOrdnance Ordnance

No. PLace datum datum No. PLacE datum
(local) (Newlyn) (Newlyn)

1 St. Mary’s . —2°g1 63 Warsash —2'74

63a Bursledon . . —2°74

2 Penzance (Newlyn) —3'05 64 Lee-on-the-Solent i)}

2a Porthleven . —2°99 65 PORTSMOUTH =293

3 Lizard Point —2°90 )

4 Coverack . —2-9o0 68 Chichester Harbour
4a Helford River (Entrance) —2°90 S (F;g:\rance) —2‘;4

a Northney . —2'94

5 Falmouth . =291 68b Bosham —2'74

sa Truro —1°10 68c Itchenor —~294

7 Mevagissey - 305 68d Dell Quay . —2:74

7a Par —3-05 6g Selsey Bil , —2:g0

8 Fowey —3'05 7> Pagham —3'05

8a Lostwithiel +0'85 73 Bognor Regis . —305
11 Looe. —305% 74  Littlehampton (Entrance) —3-05

74a Littlehampton (Norfolk

14 PLYMOUTH Wharl) 5 —2'74

(DEVONPORT) —322 .
142 Saltash —32z 75. Worthing . —-320
14b Cargreen . —326 81 SHOREHAM —~1'27
14¢ Cotehele Quay —2'13 82z  Brighton =340
14¢ Jupiter Point —322 33 Ncwglaven . -3'52,
ref St Germans —322 4 Eastbourne —3'65
15 Turnchapel —3a2 85 Hastings ~380
177 River Yealm 395 86 Rye Approaches =305
20 Salcombe . _3_25 86a - Rye Harbour —1°55
23 Dartmouth 1 P4 87 Dungeness. —4'10
23a Greenway Quay —262 88  Folkestone . —3'75
23b Totnes —1'20 ) .
zg Toauay 280 89 DOVER —367
26  Teignmouth Approachcs —2-65 98 RDEE}{b 3 T340
262 Teignmouth (Shaldon Bridge) —2'57 9 R‘C oroug :"Jg
26b Exmouth Approaches . ; —2°44 102 Ramsgate . 2’5

102a Broadstairs —2°'35
—18

7 Bmalmiek R o wanoars
27b Topsham -1'75 104 Herne Bay. —2'72
2Z Lyme Regis; —2:35 105 Whitstable . —2'74

: - 106 Grovehurst Jetty —2'go
4g . Sxilpon RAs 108 SHEERNESS ~290
30  Chesil Beach —2°'10 82 Bee N il
33 PORTLAND —0'03 1682 Bee Ness —z8o
3 Lolvorth Cove = =
35 Bwanage R tog Chatham —2'80
36  Poole (Entrance) —1'40 gy
36a Poole (Town Quay) L ;gg; LRjg:;erster . _:'g:
36b, Rattecy Elex - “l4o 10gc Wouldham . —2'11
36c Wareham (R. Frome) 1°40 s6ed Nesw Tthe b
30d; Cleavel Fain e roge Allington Lock —o'1z
37 Bournemouth . —1-40 110 Southend-on-Sea —arg0
38  Christchurch (Entrance) —0°g1 r10a Thames Haven e
38a Christchurch (Tuckton) —0°g1 111 Tilbury B
39 Hurst Point —1-83 1z Woolwich .
40 Lymington —198 (Gallion’s Point) -335
4z Bucklers Hard —2:29 113 LONDON BRIDGE . -6
43 Stansore Point . 2°44 ity [Chelars Bridlge g
45 Yarmouth, Isle of anht —1'g8 B Brid _

6 Totland Ba —1'83 LIy narnes aacee 137
48 Ereaheat Y e 116 Richmond Lock . —o61
48 Treshwater 3 1212 Holliwell Point 275
st Ventnor —244 121b Rochford —o0'40
53 Sandown . T244 122 Burnham-on-Crouch —2'35
s3a Foreland L‘fEbOat SI‘P aie 1z2a North Fambridge —2°35
54 Bembridge Harbour =T34 122b Hullbridge . —335
§8 Ryde. 274 1z2¢  Battlesbridge +o'50
6o Cowes —2'59

123 Bradwell-on-Sea . —2-68
6oa Folly Inn . —2°59 123a Osea Island —2-63
6ob Newport, Isle of nght —2'59 123b Maldon +or11
61 Calshot Castle —2'74 o
62 SOUTHAMPTON —2°74 126  Brightlingsea —2-44
62a Redbridge . —2'74 127 Colchester . —1-40
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TABLE II1 (cont.)

HEIGHT IN METRES OF CHART DATUM RELATIVE TO ORDNANCE DATUM IN
THE UNITED .KINGDOM

Ordnance Ordnance Ordnance  Ordnance
No. PLAcE datum datum No. Prace datum datum
(local)  (Newlyn) (local)  (Newlyn)
336  Mellon Charles . —2:77 410 IAl'C,ll"JSSﬂ" . :Igo
337 Gairloch —2+70 411 ,I{Vlne T 62
338  Shieldaig —2+84 412 Arocm _:' -
338 ff,lszt"m _ZI?O ::i G)il:van =1 -io
; on ol _
29 fle 414a Stranraer —1°40
341 Broadford Bay —2-85 415 Bortpatrick —1-80
42 Portree - —2-63 420 rummore —310
::5;43 Loch lS:)mzcurt —z-go 4202 Port William —3-6o
Loch Dunvegan . =2
3.44 = 3 421 Isle of Whithorn . -38
345 Loch Harpo —2+60 422 Garlieston , ~380
349 Kyle of ];..ochalsh -2 73 422a glrkcudlbflght Bay -3'70
a Dornie Brid, -6 424 estan Islet 3 —4'01
o 2 420 Annan Waterfoot- —:- 10
351 Glenei_g[ Bay ~2-65 430 Torduff Point +o°24
352 1{\;10(1:? ourn —z-gs 431 Redkirk +1:71
e Tona ie 432 Silloth -
362  Ulva Sound —1-87 433 Maryport ~-4'30
N 434 Workington —4'20
363 Salen (Loch Sunart) —220 435 Whitehaven —4°20
364 Tobermo —2-39 439 Barrow Docks —475
3642 Salen (Sound of Mull) -2'12 4302 Roa Island .
ggg é-g:&lfl\h.nc ; ::.;g 439b Haws Point —1-70
, 440 Ulverston . —470
368 Corpach —1-98 440a Arnside —490
370 Port Appin —1-9§ 44‘:b %;’?ﬁ:ﬁbe :4 92
371 Dunstaffnage Bay —2°10 44 Gly Dok *4 9
372 OBAN —2°10 442 asson ocC 2'00
373 Seil Sound. To94 442a Lancaster . +0'55
i - 444 Fleetwood . —4'90
374 Scalasaig . . . . 195 445 Blackpool . —4'90
379 Orsay . -1°30 ‘446 Preston —0°go
330 Bruichladdich —-1'15 447 Southport . —4'Qo
381  Port Elleq y —-0'19 &8 * Fobmbiy i
5 FeeLisaiy —hes 450 Rock Channel -4'93
2 —o New Brighton —4
383 Craighouse 030 45t g 493
%5 LobBeg, 5 i3 Eadam o —4o3
3 eag =0
38; Carsaig Bay, Sound of ; 455 Hale Head . =5sn
Jura A —0'61 . )
) 456 Widnes . o-00
389 Sound of Gigha . _0,60 456a Fiddler's Ferry +2-00
390  Machrihanish o066 4br  Hilbre fslund 4o
391 Southend, Kintyre —o0-88 462 Mostyn Quay . .
393 Campbeltown :I:gg 463 Connah’s Quay . 605
3932 Carradale . 1-62 464  Chester Fot
394 East Loch Tarbert —1-62 466  Pecl . =275
395 Inveraray . —1°62 467 Ramsey —3'74
396  Rubha Bodach —r62 468  Douglas i
396a Tighnabruich —1-62
398 Millport —1-62 470 E;)iwc}l{ndBay —4'50
471 andudno. —3'0§
399 Rothesay Bay —162 471a Conwy —4'00
399ab genluyss Bay —I-gz 472 Beaumaris . —4'00
399b Coulport —1-62
399¢ Loch%mlhead —1'62 473 Menai Bridge —380
474 Port Dinorwic —-3-05
401 Arrochar —1'62 475 Caernarfon —2-80
2 Rosneath —162
:gza Shandon —1-62 4752 Fort Belan . . —2'60
402b Garelochhead —1-62 476 Trwyn Dinmor . ~4'00
403 Helensburgh —1-62 476a Moelfre —4'00
404 GREENOCK —1'62 477 Amlwch —3'90
405  Port Glasgow —1-62 4772 Cemaes Bay —3-60
4,06 B];owi!mg —2'00 4.78 HOLYHEAD —3'0%§
i.gﬁa th‘.;ls;‘g\‘: : ::;g 479  Trearddur Bay —2go0
p Brodick Bay —1'50 4708 Porth Trecastell . —2-80
480 Llanddwyn Island —299
409 Lamlash —1°50 480a Trefor —2-50
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TABLE VII

TIDAL ANGLES AND FACTORS

The accompanying annual tables are for use with the Simplified Harmonic Tidal Prediction
Form N.P.150 (see also pages xxvi to xxviii) and with the analysis of 24 hourly heights or rates
at hourly intervals (N.P.171). ;

The data are given for oooo on each day.

The table gives values of the Tidal Angles in degrees and the Factors for M;, S, K, and
0, which are amended to include the effects of 2N, tz, Nz, V2, Az, Ly, T, Kz, 2Qu, 01, Qu, 01
m, P1, ¢y, and J,. Itis assumed the relationships from tidal theory between these minor consti-
tuents and the four major constituents hold good.

Note.—On the first of above-mentioned forms the Tidal Angles are adjusted to 1200 by the
inclusion of the angle @ in the Table on Form A. The speed of the semi-diurnal tide is assumed
to be 2¢° per hour (the speed of M,), and that of the diurnal 14- 5° per hour. Because of this
assumption, predictions computed from these tables will be correct at 1200 but in error before
and subsequently, the error getting progressively larger further from 1200. Depending on the
state and character of the tide, this error can be assumed to be not greater than about one minute
per hour.
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TABLE VII
M2

DAY A F
1 272 0.94
2 295 0.91
3 317 0.89
4 339 0.88
5 001 0.87
6 023 0.87
7 045 0.86
8 067 0.86
9 089 0.86
10 110 0.86
11 132 0.87
12 154 0.89
13 176 0.92
14 200 0.97
15 224 1.02
16 249 1.07
17 276 1.12
18 303 1.17
19 330 1.20
20 358 1.23
21 026 1.24
22 055 1.24
23 082 1.22
24 110 1.19
25 137 1.14
26 163 1.09
27 188 1.04
28 213 0.99
29 236 0.94
30 258 0.91
31 280 0.88

M2

DAY A F
1 286 0.86
2 307 0.86
3 329 0.86
4 351 0.87
5 014 0.88
6 036 0.89
7 059 0.9
8 082 0.92
9 105 0.94
10 129 0.97
11 1583 1.01
12 178 1.05
13 203 1.08
14 230 1.12
15 256 1.15
16 283 1.18
17 311 1.19
18 338 1.19
19 006 1.18
20 033 1.16
21 059 1.13
22 085 1.09
23 111 1.05
24 135 1.00
25 159 0.95
26 182 0.92
27 204 0.89
28 226 0.87
29 247 0.86
30 269 0.86
31 291 0.87

TIDAL ANGLES AND FACTORS

JANUARY

w
N

K1

>
m
>
m

012 0.84 347 1.31
012 0.85 347 1.29
013 0.86 347 1.28
013 0.87 347 1.27
014 0.88 347 1.26
014 0.89 347 1.26
014 0.90 347 1.25
015 0.91 347 1.26
015 0.91 347 1.26
015 0.92 347 1.27
015 0.93 346 1.27
016 0.94 346 1.28
016 0.95 345 1.28
016 0.96 345 1.29
016 0.97 344 1.29
016 0.98 343 1.29
017 0.99 341 1.29
017 1.00 340 1.28
017 1.01 339 1.28
017 1.02 338 1.26
017 1.03 337 1.25
017 1.04 336 1.23
017 1.05 335 1.21
017 1.06 334 1.19
017 1.07 333 1.16
017 1.08 332 1.14
Q17 1.0 331 1.11
016 1.10 331 1.09
016 1.11 331 1.07
016 1.12 331 1.05
016 1.13 331 1.04
MARCH
s2 K1

A F ks JF

007 1.30 298 0.71
007 1.31 297 0.71
007 1.31 296 0.71
006 1.31, 295 0.71
006 1.31 294 0.71
005 1.31 292 0.72
005 1.31 290 0.73
005 1.31 288 0.73
004 1.31 286 0.74
004 1.31 284 0.75
003 1.31 281 0.75
003 1.31 278 0.76
003 1.31 276 0.76
002 1.31 273 0.76
002 1.30 270 0.76
001 1.30 267 0.76
001 1.30 264 0.75
000 1.30 261 0.75
000 1.30 259 0.74
000 1.29 256 0.73
359 1.29 254 0.72
359 1.29 252 0.72
358 1.28 250 0.71
358 1.28 248 0.70
358 1.27 247 0.69
357 1.27 246 0.69
357 1.26 245 0.69
356 1.26 244 0.69
356 1.25 243 0.69
356 1.25 243 0.70
385 1.24 242 0.71

01

290
314
337
001

024
048
071
094

117
140
163
187

211
237
263
290

318
346
014
043

072
100
128
156

183
209
234
258

282
305
328

01

004
027
051
075

098
122
146
171

195
220
246
273

300
327
355
023

051
079
107
134

161
187
213
238

261
285
308
330

353
016
040

QQoooC

o000

et e e N =

O b s

oo

oooC ocCcoo

COO0C OHKEI HEEE e e e

j=N=Rol

00O

F

.93
.91
.89
.88

.88
.B7
.87
.87

.88

.83
.97

.03
.09
.16
.22

.28
.32
.34
.35

.34
.31
.26
.21

.14
.08
.02
.96

.92
.89
.88

.87
.87
.88
.89

.91
.93
.95
.98

.02
.07
.11
.16

.20
.24
.26
.28

.27
.26
.23
.18

.13
.08
.02
.97

.93
.90
.88
.87

.87
.88
.90

oAy

BN

o~No;m

10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29

DAY

BWN -

o ~or,m

11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

M2
A F
302 0.87
323 0.86
345 0.86
007 0.86
029 0.86
051 0.86
074 0.87
096 0.88
118 0.90
140 0.92
164 0.96
188 1.01
213 1.05
239 1.10
265 1.15
292 1.19
320 1.21
348 1.23
016 1.23
044 1.21
071 1.19
098 1.15
125 1.10
150 1.05
175 1.00
198 0.95
221 0.91
243 0.88
264 0.86
M2
A F
313 0.88
335 '0.89
358 0.91
022 0.93
045 0.96
069 0.98
094 1.01
119 1.03
144 1.06
170 1.09
196 1.11
222 1.13
249 1.14
275 1.15
302 1.15
320 1.14
355 1.12
021 1.09
046 1.06
071 1.02
096 0.99
119 0.95
142 0.92
165 0.89
186 0.87
208 0.86
230 0.86
251 0.87
274 0.88
296 0.91

YEAR
FEBRUARY
52 K1
A F A F
016 1.14 331 1.02
016 1.15 331 1.01
016 1.15 330 1.01
015 1.16 330 1.00
015 1.17 330 1.00
015 1.18 329 1.00
015 1.19 329 1.00
016 1.19 328 1.01
014 1.20 327 1.01
014 1.21 325 1.01
014 1.22 324 1.01
013 1.22 322 1.00
013 1.23 321 1.00
013 1.24 319 0.99
013 1.24 317 0.98
012 1.25 315 0.96
012 1.25 313 0.95
012 1.26 311 0.93
011 1.26 309 0.91
011 1.27 308 0.89
011 1.27 306 0.86
010 1.28 305. 0.84
010 1.28 303 0.82
010 1.29 302 0.79
009 1.29 301 0.77
009 1.29 300 0.75
009 1.30 299 0.74
o008 1.30 299 0.72
008 1.30 298 0.71
APRIL
s2 K1l

=
m
b
l

.24 241

355 1 0.73
354 1.23 240 0.74
354 1.22 239 0.76
354 1.22 238 0.78
363 1.21 237 0.80
353 1.20 235 0.83
353 1.19 233 0.85
352 1.19 232 0.87
352 1.18 230 0.89
352 1.17 228 0.91
351 1.16 226 0.92
351 1.15 224 0.94
351 1.15 222 0.95
3560 1.14 220 0.96
350 1.13 218 0.96
350 1.12 216 0.97
349 1.11 214 0.97
349 1.10 213 0.97
343 1.09 212 0.97
349 1.08 211 0.96
348 1.07 210 0.96
348 1.06 209 0.96
348 1.05 209 0.96
348 1.04 208 0.96
347 1.03 208 0.96
347 1.02 208 0.97
347 1.01 208 0.98
347 1.00 208 1.00
347 0.99 207 1.01
347 0.98 207 1.03

1992

01
A F
351 0.87
014 0.87
038 0.87
061 0.87
085 0.88
108 0.89
131 0.90
155 0.93
178 0.97
203 1.02
228 1.07
254 1.13
280 1.19
308 1.24
336 1.29
004 1.32
033 1.33
061 1.32
090 1.30
118 1.26
145 1.21
172 1.15
199 1.09
224 1.03
249 0.97
272 0.92
295 0.89
318 0,87
341 0.87

01

A F

064 0.92
088 0.94
113 0.97
137 0.99
162 1.02
188 1.06
213 1.09
240 1.12
266 1.15
293 1.18
320 1.20
347 1.21
015 1.22
042 1.21
069 1.19
097 1.17
124 1.13
160 1.09
176 1.05
201 1.00
226 0.96
250 0.93
274 0.90
297 0.88
319 0.87
342 0.87
005 0.88
029 0.91
052 0.93
077 0.97



TABLE VIII

ASTRONOMICAL ARGUMENTS

The accompanying annual tables are for use with the Harmonic Analyses of 30 days tidal
observation on Form N.P.112 (Explanation and instructions in N.P.122(1)).

The tables give the daily values at oooo of Ey+u in degrees for 13 constituents.

Monthly values of “f” for the middle of each month for the main constituents are shown in

the table below.

Q1

MU2 N2

01
M1
K1
J1
M2
L2
K2
M3

JAN.

1.57
1.03
1.05
0.99
1.08
1.06

YEAR 1992

FEB. MAR. APR. MAY. JUN. JUL.

0.98 0.99 0.99 0.99 1.00

1.05 1.04 1.04 1.03 1.03 1.

.68.1.72 1.77 1.81

.03 1.02 1.02 1.02

1.06 1.05 1.04 1.04 1.03

1.00 1.00 1.00 1.00 1.00 1.

1.04 1.01 0.98 0.95 0.92

1.05 1.05 1.04 1.03 1.02

.99 1.00 1.00 1.00

1.00 1.
02 1.
1.84 1.
1.01 1.
1.03 1.
00 1.
0.89 0.
1.01 1,
1.00 1.

"AUG.

00
02
87
01
02
00
87
01
00

SEP. OCT. NOV. DEC.

.01 1.01 1.02

.01 1.00 1.00

1.90 1.92 1.94 1.95

1.01 1.00 1.00 1.00

1.02 1.01 1.01 1.01

1.00 1.00 1.00 1,01

0.84 0.82 0.81 0.79
0

0
1.00 0.99 0.98 0.97

.01 1.01.1.01

Values of the remaining constituents required for the 30 day analysis can be obtained from
the following relationships:

Constituent

MSf
P,
2Nz
S,
MO,
MK;
MN,
M,
SN,
MS;
2M No
M,
2h486

(E+u)
360—(E+u) of M,
See Table
2X(E+u) of N,—(E+u) of M,
Always 360 degrees
(E+u) of M;+(E+u) of O,
(E+u) of Ma+(E+#) of K,
(E+u) Of M2+(E+u) Of Nz
2X (E+4u) of M,
(E+u) of N,
(E+u) of M,
2X(E+u) of Mo+ (E+u) of N,
3% (E+u) of M,
2x (E+u) of M,

xlv

f
E Of Mz
Always 1-00
f of M,

Always 1:00

(f Of Mz)X(f Uf 01)
(f of M:)X(f of K/)
(f of M;) Squared
(f of M;) Squared
f Of Mz

f of M,

(f of M;) Cubed

(f of M;)' Cubed

(f of M;) Squared



TABLE VIl

DAY MM Q1 O1

WA

@~ n

DAY

@~ ;M W N

10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

113
126
139
152

165
178
191
204

217
230
243
256

269
282
295
308

322
335
348
001

014
027
040
053

066
079
092
105

118
131
144

176
189
203
216

229
242
255
268

281
294
307
320

333
346
359
012

025
039
052
065

078
091
104
117

130
143
156
169

182
195
208

327
288
250
211

173
135
096
058

018
341
302
264

226
187
149
110

072
033
355
316

278
240
201
163

124
oBsé
047
009

331
292
254

Q1

181
142
104
065

027
348
310
272

233
195
156
118

079
041
003
324

286
247
209
170

132
093
065
017

338
300
261
223

184
146
108

079
054
029
003

338
312
287
262

236
211
186
160

135
109
og4
0569

033
008
343
317

292
267
241
216

190
165
140
114

089
064
038

01

357
332
306
281

256
230
205
179

154
129
103
078

053
027
002
336

3l
286
260
235

210
184
159
134

108
083
057
032

007
341
316

M1

288
275
263
251

239
227
215
203

191
179
167
155

142
130
118
106

094
082
070
058

0486
034
022
010

357
345
333
321

309
297
285

M1

282
270
258
246

234
221
209
197

185
173
161
149

137
125
113
100

[o]:1:]
076
064
052

040
028
016
004

352
339
327
315

303
291
279

350
349
348
347

346
345
344
343

342
341
340
339

338
337
336
335

334
333
332
331

330
329
328
327

326
325
324
323

322
322
321

P1

291
290
289
288

287
286
285
284

283
282
281
280

279
278
277
276

275
274
273
272

271
270
269
268

267
266
265
264

263
262
261

ASTRONOMICAL ARGUMENTS

JANUARY

K1 ¢

o018
o019
020
021

022
023
024
025

026
027
028
029

030
031
032
033

034
035
036
037

038
039
040
041

042
043
044
045

046
047
048

J1

135
149
163
177

191
205
219
233

247
261
275
289

303
317
331
345

359
013
028
042

056
070
084
098

112
126
140
154

168
182
196

MARCH

K1

078
079
080
081

082
083
084
085

086
087
088
o088

089
090
091
092

093
094
095
096

097
098
099
100

101
102
103
104

105
106
107

J1l

258
272
286
300

314
328
342
356

010
024
038
052

066
081
095
109

123
137
151
165

179
193
207
221

235
249
263
277

291
305
319

MU2

201
152
103
054

006
317
268
219

170
122
073
024

335
287
238
189

140
092
043
354

305
257
208
159

110
061
013
324

275
226
178

Mu2

155
106
057
009

320
271
222
173

125
076
027
338

290
241
192
143

095
046
357
308

260
211
162
113

064
016
327
278

229
181
132

N2

349
311
274
236

199
162
124
087

049
012
334
297

259
222
185
147

110
072
035
357

320
282
245
208

170
133
095
058

020
343
305

N2

262
225
187
150

112
075
037
360

322
285
248
210

173
135
098
060

023
345
308
271

233
196
158
121

083
046
008
331

294
256
219

M2

101
077
053
028

004
339
315
291

266
242
218
193

169
144
120
096

071
047
022
358

334
309
285
261

236
212
187
163

139
114
090

M2

078
054
030
005

341
317
292
268

243
219
195
170

146
122
097
073

048
024
360
335

311
286
262
238

213
189
165
140

116
091
067

L2

048
037
026
014

003
3562
341
329

318
307
295
284

273
261
250
239

228
216
205
194

182
171
160
148

137
126
115
103

092
081
069

L2

090
079
068
056

045
034
022
o011

360
348
337
326

315
303
292
281

269
258
247
235

224
213
201
190

179
167
156
145

134
122
111

K2

217
219
221
223

225
227
229
231

233
235
237
239

241
243
245
247

249
251
253
255

257
259
260
262

264
266
268
270

272
274
276

K2
336
338

339
341

343
345
347
349

351
353
355
357

359
001
003
005

007
009
011
013

015
017
019
021

023
025
027
029

031
033
035

M3

332
295
259
222

186
149
113
076

039
003
326
290

263
217
180
143

107
070
034
357

321
284
247
211

174
138
101

-065

028
351
315

M3

298
261
225
188

151
115
078

042

005
329~
292
255

219
182
146
109

073
036
359
323

286
250
213
177

140
103
067
030

354

317
281

XLVI

DAY

@~ ;mo; HBLON -

10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29

DAY

WM

@~y ¢

10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

MM

158
171
184
197

210
223
236
249

262
275
288
301

314
327
340
354

007
020
033
046

059
072
085
0g8

111
124
137
150

163

MM

221
235
248
261

274
287
300
313

326
339
352
a5

o018
031
044
057

070
084
097
110

123
136
149
162

175
188
201
214

227
240

Q1

215
177
138
100

062
023
345
306

268
229
191
152

114
076
037
359

320
282
243
205

167
128
090
051

013
334
296
257

219

Q1

069
031
352
314

275
237
199
160

122
083
045
006

328
289
251
213

174
136
097
059

020
342
304
265

227
188
150
111

073
035

01

013
347
322
297

271
246
221
195

170
144
119
094

068
043
018
352

327
301
276
251

225
200
1756
149

124
099
073
048

022

01

291
265
240
214

189
164
138
113

oss
062
037
011

346
321
295
270

245
219
194
169

143
118
092
067

042
016
351
326

300
275

M1

273
261
249
236

224
212
200
188

176
164
152
140

128
116
103
091

079
067
055
043

031
019
007
355

342
330
318
306

294

M1

267
255
243
230

218
206
194
182

170
158
146
134

121
109
097
085

073
061
049
037

025
012
000
348

336
324
312
300

288
276

Pl

320
319
318
317

316
315
314
313

312
311
310
309

308
307
306
305

304
303
302
301

300
299
298
297

296
295
294
293

292

P1

260
259
258
257

256
255
254
253

253
252
251
250

249
248
247
246

245
244
243
242

241
240
239
238

237
236
235
234

233
232

FEBRUARY

K1

049
050
051
052

053
054
055
056

057
058
059
060

061
062
063
064

065
066
067
o068

069
070
071
072

073
074
075
076

o077

J1

210
224
238
252

266
281
295
309

323
337
351
005

019
033
047
061

075
089
103
117

131
145
159
174

188
202
216
230

244

APRIL

K1

108
108
110
111

112
113
114
115

116
117
118
119

120
121
122
123

124
125
126
127

128
129
130
131

132
133
134
135

136
137

334
348
002
016

030
044
058
072

086
100
114
128

142
156
170
184

198
212
226
241

255
269
283
297

311
325
339
353

007
021

MU2

129
080
031
343

294
245
196
148

099
050
001
313

264
215
166
117

069
020
331
282

234

185

136
087

038
350
301
252

204

Mu2

083
034

346

297

248
.199
151
102

053
004
316
267

218
169
120
072

023
334
285
237

188
139
090
042

353
304
255
207

158
108

YEAR

N2

268
231
193
156

118
081
043
006

328
291
254
216

179
141
104
066

029
351
314
277

239
202
164
127

089
052
014
337

299

N2

181
144
106
069

031
354
317
279

242
204
167
129

092
054
017
340

302
265
227
190

152
115
077
040

002
325
288
250

213
175

M2

066
041
017
352

328
304
279
255

230
206
182
157

133
109
084

‘060

035
011
347
322

298
274
249
225

200
176
152
127

103

M2

043
018
354
329

305
281
256
232

208
183
159
134

110
086

061,

037

013
348
324
299

275
251
226
202

177
153
129
104

080
056

L2

058
047
035
024

013
002
350
339

328
316
305
294

282
271
260
249

237
226
215
203

192
181
169
158

147
135
124
113

102

L2

100
088
Q77
066

054
043
032
020

009
358
346
335

324
312
301
290

279
267
256
245

233
222
211
199

188
177
165
154

143
131

1992

K2

278
280
282
284

286
288
290
292

294
296
298
300

302
304
306
308

310
312
314
316

318
320
322
324

326

328
330
332

334

K2
037
039

041
043

045
047
049
051

053
054
056
058

060
062
064
066

068
070
072
074

076
078
080
p82

084
086
[o1:1:}
090

092
094

M3

278
242
205
169

132
095
059
022

346
309
273
236

199
163
126
090

053
017
340
303

267
230
194
157

121
084
047
011

334

M3

244
207
171
134

098
061
025
348

311
275
238
202

165
129
092
055

019
342
306
269

233
196
158
123

086
050
013
337

300
263
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Springs
Neaps

DOVER

MEAN SPRING AND NEAP CURVES
Springs occur 2 days after New and Full Moon.
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SHEERNESS
MEAN SPRING AND NEAP CURVES
Springs occur 2 days after New and Full’‘Moon.

T1tT] T JJlJ]gflrljoJlryJgrrrrrryrryrryrrgyrr H—_____,u,.__——‘—‘._ Tr 1 1T [ rrrr TJ1TtlJl]lrlrrrrrrrryrqyryrrruorrirypgl
\ T

=

M.LW.N

i

CHART ,DATUM

_A
/
Factor
D
o

- ——| wg.g sdeapn 60 \

—| wyi.g sbundg \
SIONVH NVIW

-rM.HW.S.

rM.H.W.N.

IR SV 0T S0 TN 0 N N W N N T A T N T A O O A T A

0
‘WSIHM'H

30



TIME ZONE UT(GMT)

SA

12

suU

13

14

TU

15

Time

0315
0943
1559
2219

0427
1045
1655
2312

0526
1137
1740
2358

0614
1222
1819

0038
0655
1300

-1853

0113
0730
1335
1926

0144
0802
1408
1957

0215
0833
1440
2029

0246
0904
1512
2103

0318
0936
1546
2136

0350
1009
1623
2209

0427
1041
1704
2247

0509
1120
1751
2334

0603
1214
1855

0042
0713
1330
2008

HWMH EME e 0 E O e

~wbnow;

=HuUoowm = onow oo wm

HOoowm

B A

—=;Ooo

—mowm

O

Lol S L ¥4

B =

JANUARY
m Time
.5 0206
.0 16 0832
.2 TH 1456
%ol 2119
3 0328
1 17 0946
2 F 1609
2 2226
<k 0438
e 18 1054
.2 SA 1712
v 2326
.0 0544
Rl 19 1163
.1 SU- 1810

o}
.4 0019
.8 20 0646
4 M 1245
1 1900
4 0107
.8 2 0740
.4 TU 1334
0 1947
.5 0152
8 22 0827
5 W 1419
0 2030
.5 0236
.8 23 0911
.5 TH 1504
.9 2110
5 0318
8 24 0952
.5 F 1549
Q 2148
+B 0402
& | 25 1030
.4 SA 1634
" ! 2226
.4 0447
.9 :Z‘; 1108
.3 S8U 1722
2 2306
=3 0536
.0 27 1149
1 M 1814
.3 2357
+2 0636
.1 28 1245
0 TU 1919
4

.0 0107
s 29 0752
9 W 1405
2036
.5 0244
9 30 0919
.3 TH 1827
-9 2153
31 0412
1031
F 1633
2254

D=

o= o
L e B G

o

O = U =
QwWwom

(=l R
o =4

-t Owm o;mowm

= 0N =

[l
-~ w o

3

oMo m

oocoowm

OO om

oo,
OO

B b
[ SRR N B ]

N

(S
OhOA

o= o w

W~ o (=38 R AT o ]

roOw

~NO wm ~Noud

(= B (S (=]

~N OO

D~ d

11

TU

12

13

TH

14

15

SA

Time

0515
1125
1723
2342

0603
1207
1803

0021
0641
1243
1838

0055
0713
1316
1909

0126
0744
1347
1941

0155
0815
1416
2013

0225
0847
1447
2046

0256
0918
1519
2115

0327
0945
1553
2143

0359
1009
1630
2212

0438
1037
1713
2252

0526
1123
1810
2354

0634
1238
1926

0126
0801
1423
2049

0303
0927
1546
2206

o owm

omowm

;Mmoo

S Y

O w;mow; O, o;m

QUM om

ommowm

= O oo

==,

= Do

P

= 1

LAT 51°2T'N LONG 0°45°E
TIMES AND HEIGHTS OF HIGH AND LOW WATERS
FEBRUARY MARCH
m Time m Time m Time
.2 0423 1.0 0449 1.2 0412
‘1161m1 5.3 11m1 a1161ms
.3 SU 1655 1.1 SU 1657 1.3 M 1638
.2 2311 5.3 2316 5.1 2252
.0 0537 0.7 0536 1.0 0523
317 1142 5.7 2 1143 5.31 1126
.1 M 1756 0.9 M 1739 1.1 TU 1737
2354 5.3 2344
.3 0004 5.6 0614 0.8 0619
.91 0636 0.4 3 1218 5,518 1214
.4 TU 1232 5.9 TU 1814 0.9 W 1828
.0 O 1848 0.7 0
.5 0050 5.9 0028 5.5 0029
.819 0727 0.2 4 0646 0.?1 0706
.5 W 1319 6.0 W 1249 5.6 TH 1257
.9 1933 0.6 @ 1846 0.8 1912
6 0134 6.0 0059 5.6 o112
7 2 0811 0.1 0719 0.6 20 0747
6 TH 1401 6.1 TH 1320 5.7 F 1338
8 2013 0.5 1919 0.7 1951
6 0215 6.1 0128 5.7 0151
6210%1 0.1 Gomg 05210&5
6 F 1443 6.0 F 1349 5.8 SA 1418
7 2051 0.5 1952 0.6 2029
7 0256 6.1 0159 5.8 0232
62 0928 0.2 0822 m522tmﬁ
6 SA 1524 5.8 SA 1420 5.8 SU 1456
8 2127 0.7 2025 0.6 2105
7 0336 5.9 0229 5.8 0311
6 2 1000 0.5 0854 0.6 23 0929
6 SU 1604 5.6 SU 1453 5.7 M 1534
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5 0504 5.3 0336 5.5 0435
9251m6 Ll1 0942 09251m1
.3 TU 1730 4.9 TU 1602 5.4 W 1652
1 2318 1.4 2150 1.0 2245
4 0558 4.9 0416 5.4 0526
.026 1154 1.511 1010 1.026 1113
1 W 1828 4.6 W 1645 5.1 TH 1742
2 3 2231 1.1 2340
oA 0019 1.6 0506 5.2 0634
227 0713 4.512 1058 1.327 1219
.9 TH 1312 1.8 TH 1740 4.9 F 1852
4 1947 4.4 2333 1.3
.9 0209 1.7 0615 4.9 0116
<4280%0 45131n4 L5280%2
7 F 1453 1.8 F 1856 4.7 SA 1404
2121 4.5 2025
.5 0346 1.5 0106 1.4 0301
.3291m7 48140M4 48290%7
.5 SA 1604 1.5 SA 1359 1.6 SU 1522
8 2227 4.8 2025 4.7 2145
.3 0249 1.3 0404
0 15 0914 5.0 30 1024
3 SU 1527 1.4 M 1617
0 2148 5.0 2237
31 0454
1106
TU 1702
2318

31

[N

=0 o
W b

[a N, Nei. ] oO;moo; OO Mm (o) Na i) (=N el [ R=R el
D W P O M= O~ O -~ 0w MW~ D

o ;m o,

= N =
= MNOO;

W wwmn

e R ]

b s b

b= Do Do o

= N =

O N

QO ; ~w

ENGLAND, EAST COAST - SHEERNESS

—
T = b

2 gh .*nw

=
c

=00

—
x

-
=

Time

0534
1143
1740
2354

0611
1217
1817

ooz7
0645
1249
1852

0059
0720
1321
1928

0131
0755
1354
2005

0205
0827
1427
2039

0242
0857
1503
2110

0321
0925
1542
2143

0404
1002
1627
2230

0459
1054
1725
2334

0610
1208
1839

0103
0733
1341
2004

0234
0858
1503
2124

0353
1007
1613
2227

0501
1104
1713
2320

YEAR 1992
APRIL
m Time m
0.8 0556 0.4
5.516 11561 5.8
0.9 TH 1804 0.7
5.5
0.6 0005 5.8
5.617 0639 0.3
0.8 F 1235 5.8
0 1848 0.6
5.6 0049 5.9
0.618 0719 0.3
5.7 ,SA 1314 5.9
0.7 1930 0.5
St 0130 6.0
0.519 0755 0.4
5.8 SU 1354 5.8
0.6 2009 0.5
5.8 0211 5.9
0.520 0829 0.6
5.8 M 1430 5.7
0.6 2046 0.7
5.8 0250 5.7
0.621 0901 0.8
5.7 TU 1507 5.4
0.7 2118 0.9
5.8 0331 5.4
0‘822 0931 1.1
5.6 W 1542 5.2
0.8 2149 1.1
5.6 0412 5.1
0.9 23 1002 1.3
5.4 TH 1620 5.0
0.9 2221 1.3
5.5 0458 4.9
1‘124 1041 1.6
5.2 F 1705 4.7
1.0 2309 1.4
5.2 0554 4.6
1.3 25 1137 1.8
4.9 SA 1804 4.5
1.2
5.0 0019 1.5
1.5 26 Q703 4.5
4.7 SU 1255 1.8
1919 4.4
1.2 0155 1.5
4.927 0822 4.6
1.6 M 1423 1.7
4.8 2037 4.6
I 0305 1.2
51280%7 4.9
1.4 TU 1525 1.4
5.0 2141 4.9
0.8 0400 1.0
5.429 1017 5.2
1.1 W 1616 1.2
5.3 2230 5.1
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LIVERPOOL
MEAN SPRING AND NEAP CURVES
Springs occur 2 days after New and Full Moon.
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MEAN RANGES
Springs 3-4m
Neaps 2-5m
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CUXHAVEN
MEAN SPRING AND NEAP CURVES
Springs occur 3 days after New and Full Moon.
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GERMANY - CUXHAVEN

LAT 53°52'N LONG 8°43°E
TIMES AND HEIGHTS OF HIGH AND LOW WATERS YEAR 1992
FEBRUARY MARCH APRIL
m Time m Time m Time m Time m Time m
0.2 0519 0.1 0532 0.1 0507 -0.1 0641 -0.1 0651 -0.3
3.016 1102 3.0 1 1121 2.816 1052 2.9 1 1217 2.916 1227 3.1
0.3 SU 1750 0.1 SU 1756 0.2 M 1737 0.0 W 1853 -0.1 TH 1912 -0.2
2332 3.2 2340 3.0 2320 3.2
3.2 0636 0.0 0634 0.0 0622 -0.2 0026 3.1 0043 3.3
0.1 17 1211 3.1 2 1214 2.91 1159 3.0 2 0717 -0.2 17 0739 -0.3
3.0 M 1859 0.0 M 1849 0.1 TU 1844 -0.1 TH 1251 3.0 F 1312 3.2
0.2 1931 -0.2 O 2000 -0.2
3.2 0032 3.4 0024 3.1 0017 3.3 0102 3.2 0130 3.4
0.01 0737 -0.2 3 0718 -0.1 18 0720 -0.3 3 0752 -0.2 18 0825 -0.2
3.0 TU 1308 3.2 TU 1252 3.0 W 1252 3.1 F 1325 3.0 SA 1354 3.3
0.1 O 1855 -0.1 1929 0.0 0 1938 -0.2 @ 2007 -0.2 2042 -0.2
3.3 19 0123 3.5 4 0100 3.2. 0106 3.4 0136 3.21 0214 3.4
0.0 0830 -0.2 0754 -0.1 1!’ 0809 -0.3 0824 -0.2 I'vJ 0903 -0.1
3.1 W 1357 3.2 W 1326 3.0 TH 1337 3.2 SA 1357 3.1 -SU 1431 3.3
0.0 2044 -0.2 @ 2005 -0.1 2025 -0.3 2039 -0.2 212Q -0.2
142 0211 3.5 0134 12200m2 3.4 0209 &2200%3 3.4
0.0 0918 ~-0.3 0828 -0.2 0853 -0.3 0856 -0.2 0937 0.0
3.1 TH 1443 3.2 TH 1358 3.0 F 1419 3.2 SU 1427 3.1 M 1507 3.3
0.0 2129 -0.2 2038 -0.2 2106 -0.3 2112 -0.2 2156 -0.1
3.4 0256 3.5 0206 3.3 0235 3.4 0244 3.2 0330 3.3
0.021 1001 -0.3 6 0857 —0.22 0933 -0.2 6 0929 -0.1 21 1010 0.0
3.1 F 1526 3.2 F 1427 '3.1 SA 1458 3.2 M 1459 3.2 TU 1542 3.3
0.0 2211 -0.2 2106 -0.2 2145 -0.3 2148 -0.2 2231 -0.1
3.42 0338 3.5 0235 3.32 0316 3.4 0320 3.222 0406 3.1
0.0 1040 -0.2 0924 -0.1 1009 -0.2 1005 -0.1 1040 0.0
3.1 SA 1605 3.2 SA 1453 3.1 SU 1536 3.3 TU 1536 3.2 W 1615 3.2
0.0 2247 -0.2 2134 -0.2 2221 -0.2 2225 -0.2 2303 -0.1
3.4 0417 3.5 0305 3.3 0354 3.4 0400 3.1 0442 3.0
0.02 1113 -0.1 0954 -0.1 23 1041 -0.1 8 1040 —0.123 1108 0.1
3.1 SU 1641 3.2 SU 1622 3.1 M 1610 3.2 W 1613 3.1 TH 1650 3.1
0.0 2319 -0.1 2206 -0.1 "2254 -0.1 2302 -0.2 "2336 0.0
3.3 0455 3.4 0339 3.3 0430 3.3 0441 3.0 0520 2.8
0.124 1142 0.1 9 1027 0.02 1110 0.0 1113 0.0 24 1138 0.2
3.0 M 1715 3.1 M 1555 3.1 TU 1642 "3.2 TH 1651 3.1 F 1732 3.0
0.0 2350 0.0 2239 -0.1 2324 -0.1 2339 -0.1
3.3 0533 3.2 0414 3.2 0505 3.1 0526 2.9 0015 0.1
0.125 1210 0.21 1058 0.0 25 1135 0.1 10 1153 0.125 0607 2.6
3.0 TU 1751 .0 TU 1628 3.1 W 1716 3.0 F 1740 3.0 SA 1222 0.2
0.1 . 2310 -0.1 2355 0.0 1826 2.9
3.2 0024 0.1 0449 3.1 0543 2.8 0030 0.0 0112 0.2
0.2 26 0615 3.011 1124 0.12 1205 0.211 0625 2.826 0712 2.6
3.0 W 1245 0.3 W 1700 3.0 TH 1759 2.9 SA 1254 0.2 SU 1329 0.3
0.2 1837 2.9 2339 0.0 1851 3.0 1939 2.9
3.1 0114 0.2 0526 3.0 003% 0.1 0147 0.1 0229 0.2
0.3 27 0714 2.8 12 1156 0.2 27 0636 2.6 12 0746 2.8 27 0830 2.6
2.9 TH 1342 0.4 TH 1744 2.9 F 1256 0.3 SU 1422 0.2 M 1454 0.3
1945 2.8 1902 2.8 2021 3.1 2100 2.9
0.3 0231 0.3 0026 0.1 0148 0.2 0323 0.0 0352 0.1
2.9 28 0836 2.6 13 0623 2.82 0753 2.5 13 0918 2.82 0946 2.7
0.4 F 1507 0.4 F 1255 0.3 SA 1416 0.3 M 1558 0.1 TU 1616 0.2
2.9 2113 2.8 18564 2.9 2028 2.7 2149 3.2 2210 3.0
0.3 0406 0.2 0146 0.1 0320 0.2 0452 ~0.1 0501 0.0
2.82 1005 2.6 14 0748 2.72 0923 2.5 14 1038 3.0 29 1045 2.8
0.3 SA 1640 0.3 SA 1427 0.3 SU 1552 0.2 TU 1719 0.0 W 1719 0.1
2.9 2238 2.9 2028 2.9 2156 2.8 2300 3.3 2301 3.1
0.2 0329 0.1 0450 0.1 0600 -0.2 0550 -0.1
2.9 15 0926 2‘830 1043 2.715 1138 3.13 1130 3.0
0.2 SU 1610 0.2 M 1715 0.1 W 1821 -0.1 TH 1807 0.0
i, 2203 3.0 2304 3.0 2355 3.3 2343 3.1
31 0557 0.0
1138 2.8
TU 1812 0.0
2349 3.1



HOEK VAN HOLLAND
MEAN SPRING AND NEAP CURVES
Springs occur 3 days after New and Full Moon.
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TIME ZONE -0100
JANUARY

Time

1 0740
1158
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2 0039
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2117

3 0134
0934
F 1348
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4 0213
1020
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0854
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0914
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0325

15 0959
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2245

LOW WATERS - IMPORTANT NOTE.
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LAT 51°59'N
TIMES AND HEIGHTS OF HIGH AND LOW WATERS
FEBRUARY
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DOUBLE LOW WATERS OFTEN OCCUR.

WHICH IS USUALLY THE SECOND. SEE ALSO NOTE ON PAGE 346.
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MEAN RANGES
Springs 4-4m

3-1m

Neaps

VLISSINGEN (FLUSHING)
MEAN SPRING AND NEAP CURVES
Springs occur 2 days after New and Full Moon.
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LAT 61°27'N LONG 3'36'E
TIMES AND HEIGHTS OF HIGH AND LOW WATERS
FEBRUARY MARCH
m Time m Time m Time
.0 0620 0.5 0015 3.9 0605
7 16 1218 4.4 1 0636 0.6 16 1208
.2 SU 1846 0.5 SU 1245 4.1 M 1832
8 1844 0.8
2 0047 4.4 0106 4.1 0031
5 17 0716 0.3 2 0726 0.4 17 0706
3 M 1312 4.7 M 1321 4.3 TU 1252
7 1935 0.4 1925 0.6 1922
3 0136 4.8 0138 4.3 0116
4 18 0808 0.0 3 0756 0.3 18 0749
4 TU 1356 4.9 TU 1355 4.5 W 1335
7 02022 0.3 1956 0.6 O 2006
.4 0216 4.8 0206 4.5 0156
3 19 0856 -0.1 4 0825 0.2 19 0836
6 W 1436 5.0 W 1421 4.6 TH 1416
6 2106 0.2 @ 2030 0.5 2047
6 0258 4.9 0235 4.6 0236
220 0938 -0.2 0858 0.1 20 0915
6 TH 1518 5.0 TH.1448 4.7 F 1455
5 2148 0.2 2102 0.4 2128
6 0343 5.0 0302 4.7 0317
221 1019 -0.2 6 0932 0.1 21 0955
7 F 1605 5.0 F 1517 4.7 SA 1540
5 2229 0.3 2136 0.4 2208
6 0425 4.9 0336 4.7 0358
2 2 1106 0.0 1005 0.1 22 1035
6 SA 1649 4.8 SA 1549 4.7 SU 1623
5 2309 0.4 2210 0.4 2248
6 0506 4.8 0403 4.7 0443
22 1142 0.1 1036 0.2 23 1116
6 SU 1735 4.5 SU 1620 4.6 M 1705
6 2352 0.5 2239 0.4 2325
5 0555 4.5 0435 4.7 0526
324 1222 0.4 9 111l 6,2 24 1150
5 M 1825 4.2 M 1656 4.6 TU 1750
6 2316 0.4
5 0036 0.6 0513 4.6 0006
4250&6 421 1146 &3250%9
4 TU 1305 0.6 TU 1735 4.4 W 1230
1915 3.9 2366 0.5 1835
6 0124 0.8 0556 4.5 0055
3 26 0745 3.9 1 1 1226 0.4 26 0706
4 W 1410 0.9 W 1B22 4.2 TH 1330
2 2014 3.5 1936
7 0255 1.0 0046 0.6 0215
127ome 35120M3 42270me
6 TH 1624 1.1 TH 1326 0.6 F 1444
9 2206 3 4 1936 3.9 2064
9 0415 1.0 0149 0.7 0336
928 1046 3,513 0810 3.92 1006
8 F 1655 1.1 F 1440 0.8 SA 1604
8 2326 3.6 2100 3.7 2246
9 0535 0.8 0314 0.8 0450
‘929 1155 3.814 0945 3.929 1121
.8 SA 1754 0.9 SA 1605 0.8 SU 1714
8 2225 3.7 2345
8 0455 0.7 0606
1 15 1105 41301mo
7 SU 1736 0.7 M 1816
1 2339 4.0
31 0025
0646
TU 1248
1855
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YEAR 1992
APRIL
m Time m
3 0053 4.5
316 0729 0.0
.5 TH 1316 4.7
5 1945 0.3
4 0135 4,7
217 0812 0.0
6 F 1356 4.8
4 O 2026 0.2
6 0215 4.8
118 0852 0.0
7 SA 1436 4.7
3 2106 0.2
T 0256 4.8
119 0930 0.1
7 SU 1519 4.7
i 2145 0.2
.8 0336 4.8
120 1008 0.2
7 M 1601 4.5
3 2226 0.2
8 0420 4.6
221 1045 0.4
7 TU 1638 4.3
3 2302 0.3
8 0458 4.4
222 1119 0.8
6 W 1718 4.1
3 2345 0.4
7 0545 4.2
323 1200 0.7
4 TH 1805 3.9
3
5 0036 0.6
424 0636 3.9
1 F 1256 0.9
1856 3.7
4 0148 0.7
225 0746 3.7
6 SA 1416 1.1
8 2000 3.5
6 0255 0.8
026 0906 3.5
8 SU 1526 1.0
7 2124 3.4
6 03556 0.7
027 1026 3.7
8 M 1630 0.9
8 2256 3.6
52 0506 0.6
2 1122 3.9
7 TU 1725 0.8
0 2342 3.9
3 0606 0.5
429 1205 4.2
5 W 1816 0.6
i3 0020 4.2
130 0646 0.3
.6 TH 1239 4.4
3 1856 0.5



H.W.Hts.m.

4-0m

MEAN RANGES
Springs 5:5m

Neaps

ANTWERP (PROSPERPOLDER)
MEAN SPRING AND NEAP CURVES
Springs occur 3 days after New and Full Moon.
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BELGIUM - ANTWERP (PROSPERPOLDER)

LAT 51°21'N LONG 4°14°E
992
TIME ZONE -0100 TIMES AND HEIGHTS OF HIGH AND LOW WATERS YEAR 1
PRIL
RY MARCH , A A
JANUARY FEBRUAR) . _ . o
Time m Time m Time m Time m Time m Time m ime e
4.9 0058 5.0 0220 5.5 .
Gee b S in Bas oF 16 8%41,3 gé 1 8%35?4 0216 o731 o3 1 o853 2116 oois 0.3
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LE HAVRE

MEAN SPRING AND NEAP CURVES
Springs occur 2 days after New and Full Moon.
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CHERBOURG
MEAN SPRING AND NEAP CURVES
Springs occur 2 days after New and Full Moon
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LISBON

MEAN SPRING AND NEAP CURVES
Springs occur 1 day after New and Full Moon.
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LAT 38°42'N LONG 9°08'W
TIMES AND HEIGHTS OF HIGH AND LOW WATERS
FEBRUARY MARCH
m Time m Time m Time
.4 0119 3.6 0120 3.3 0100
116 Q709 0.7 1 0709 1,116 0653
.2 8U 1351 3.5 SU 1345 3.2 M 1332
il 1926 0.7 1915 1.1 1910
5 0210 3.9 0159 3.5 0150
9 17 0758 0.5 2 0741 0.9 17 0740
4 M 1438 3.8 M 1421 3.4 TU 1417
.8 2013 0.5 1948 0.9 1955
.6 0256 4.1 0233 3.6 0236
818 0843 0.3 3 0811 0,818 0822
.4 TU 1522 3.9 TU 1453 3.5 W 1500
8 O 2057 0.4 2019 0.8 O 2037
7 0340 4.2 0306 3.7 0319
719 0826 0.2 4 0841 0.7 19 0802
5 W 1604 4.0 W 1524 3.6 TH 1540
7 2140 0.3 ® 2051 0.7 2118
7 0422 4.3 0337 3.8 0400
720 1007 0.3 0911 0.6 20 0940
5 TH 1646 4.0 TH 1554 3.6 F 1620
7 2221 0.4 2122 0.6 2157
¥ 0504 4.1 0406 3.8 0440
7211%7 0.5 60%1 &621 1017
5 F 1725 3.9 F 1622 3.6 SA 1659
7 2301 0.6 2154 0.6 2235
7 0545 3.9 0435 3.7 0520
?2 1126- 0.7 7 1013 0<622 1053
5 SA 1806 3.7 SA 1650 3.6 SU 1738
8 2342 0.8 2227 0.7 2314
6 0627 3.6 0504 3.6 0600
82 1206 1.0 8 1046 0.7 23 1130
4 SU 1849 3.4 SU 1719 3.5 M 1818
9 2302 0.8 2354
5 0026 1.1 0535 3.5 0644
924 0713 3.3 9 1122 0.9 24 1209
3 M 1251 1.3 M 1753 3.4 TU 1903
1937 3.2 2343 0.9
0 0120 1.4 0613 3.3 0043
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1 Tu 1348 1.6 TU 1835 3.2 W 1259
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4 F 1754 1 F 1555 1.5 SA 1717
0 2239 3.0 2354
3 0033 231 0452 1.2 0555
.0 29 0632 1.3 14 1133 3.0 29 1229
2 SA 13056 3. 0 SA 1718 1.2 SU 1805
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GIBRALTAR
MEAN SPRING AND NEAP CURVES
Springs occur 1 day after New and Full Moon.
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GIBRALTAR

LAT 36708'N LONG 5°21'W
TIME ZONE -0100 TIMES AND HEIGHTS OF HIGH AND LOW WATERS YEAR 1992
JANUARY FEBRUARY MARCH APRIL
Time m Time m Time m Time m Time m Time m Time m Time m
1 0027 0.7 16 0628 0.2 0148 0.716 0131 0.8 1 0123 0.716 0112 0.8 1 0201 0.8 0224 0.9
0615 0,3 10 1156 0.8 0732 0.2 0718 0.0 0714 0.1 0703 0.0 0751 0.0 16 0808 0.0
W 1250 0.8 TH 1814 0.1 SA 1409 0.7 SU 1350 0.8 SU 1348 0.7 M 1336 0.8 W 1426 0.8 TH 1449 0.9
1849 0.2 1959 0.1 1948 0.0 1936 0.1 1928 010 2008 0.0 2023 0.0
2 0120 0.8 17 0047 0.8 0229 0.717 0222 0.9 2 0203 0.7 17 0202 0.9 2 0234 0.a1 0306 0.9
0702 0.2 0632 0.2 0810 0.1 0806 0.0 0749 0.1 0748 -0.1 0823 0.0 7 0847 -0.1
TH 1340 0.8 F 1302 0.8 SU 1446 0.7 M 1441 0.9 M 1424 0.7 7TU 1425 0.9 TH 1459 0.8 F 1531 0.9
1932 0.2 1910 0.1 2034 0.0 2031 -0.1 2010 0.0 2009 -0.1 2038 0.0 0 2100 0.0
0206 0.8 0145 0.8 0304 0.8 0308 0.9 0237 0.8 0247 0.9 0307 0.8 0347 0.9
3 0743 0.2 18 0727 0.1 3 0845 0.1 18 0850 -0.1 3 0822 0.0 18 0830 -0.1 3 0854 0.0 18 0925 0.0
F 1423 0.8 SA 1400 0.9 M 1520 0.8 TUu 1527 0.9 TU 1457 0.8 W 1510 0.9 F 1532 0.8 SA 1611 0.9
2011 0.1 1959 0.0 @ 2108 0.0 0O 2111 -0.1 2041 0.0 O 2048 -0.1 @ 2109 0.0 2137 0.0
4 0246 0.8 19 0236 0.9 0338 0.8 19 0352 1.0 4 0309 0.8 19 0330 1.0 0340 0.9 9 0425 0.9
0822 0.2 0817 0.0 0917 0.0 0932 -0.1 0853 0.0 0910 -0.1 0926 0‘01 o002 0.0
SA 1502 0.8 SU 1452 0.9 7Tu 1552 0.8 W 1611 0.9 W 1528 0.8 TH 1552 0.9 SA 1607 0.8 SU 1650 0.9
® 2049 0.1 O 2045 0.0 2139 0.0 2151 -0.1 @ 2111 0.0 2126 -0.1 2141 0.0 2213 0.1
5 0324 0.920 0324 1.0 5 0409 0.82 0435 1.0 0340 0.8 20 0411 1.0 0415 0.9 20 0503 0.9
0859 0.2 0903 0.0 0848 0.0 1012 -0.1 0923 0.0 0948 -0.1 0959 0.0 1040 0.0
SU 1537 0.8 M 1541 1.0 W 1624 0.8 TH 1654 0.9 TH-1559 0.8 F 1633 0.9 SU 1644 0.8 M 1729 0.8
2126 0.1 2128 -0.1 2210 0 0 2229 -0.1 2140 0.0 2203 -0.1 2214 0.0 2251 0.1
6 0359 0,921 0410 1.0 0441 0.8 21 0516 0.9 6 0411 0.8 21 0451 0.9 6 0452 0.92 0541 0.8
0934 0.2 0948 0.0 1020 0.0 1053 -0.1 0953 0.0 1026 -0.1 1034 0.0 1118 0.1
M 1611 0.8 TU 1627 1 0 TH 1655 0.8 F 1736 0.9 F 1631 0.8 SA 1713 0.9 M 1724 0.8 7Tu 1810 0.8
2159 0.1 2211 —ied 2240 0.0 2307 0.0 2210 0.0 2239 0.0 2251 0.1 2330 0.2
0433 0.9 0455 1.0 0512 0.8 0558 0.8 0442 0.8 0530 0.9 0532 0.8 0620 0.7
7 1009 0,122 1033 0.0 7 1052 0.02 1133 0.0 1024 0.022 1104 0.0 7 1113 0.022 1169 0.2
TU 1645 0.8 W 1713 1.0 F 1728 0.8 SA 1819 0.8 SA 1704 0.8 SU 1753 0.8 TU 1808 0.8 W 1B53 0.7
2233 0.1 2253 0.0 2310 0.0 2346 0.0 2240 0.0 2316 0.1 2333 0.1

0507 0.9 0540 1.0 0545 0.8 0640 0.8 0516 0.8 0609 0.8 0617 0.8 0013 0.2
8 1044 0.123 1117 0.0 1124 © 023 1214 0.0 1067 0.0 23 1143 0.1 8 1157 0‘123 0702 0.7
W 1718 0.8 TH 1759 0.9 SA 1804 0.8 SU 1903 0.7 SU 1741 0.8 M 1835 0.7 W 1900 0.7 TH 1248 0.2
2306 0.1 2335 0.0 2342 0.1 2313 0.0 2354 0.1 1941 0.7
0540 0.8 0625 0.9 0620 0.8 0026 0.1 0562 0.8 0649 0.7 0023 0.2 0108 0.3
9 1118 0.224 1202 0.0 1200 0.124 0723 0.7 9 1132 0.024 1225 0.1 9 0711 0.724 0754 0.6
TH 1753 0.8 F 1846 0.8 sSU 1844 0.7 M 1300 0.1 M 1822 0.7 TU 1920- 0.7 TH 1254 0.2 F 1355 0.3
2340 0.1 1951 0.7 2351 0.1 2002 0.7 2039 0.6
0615 0.8 0018 0.1 0019 0.1 0112 0.2 0634 0.7 0038 0.2 0132 0.2 0230 0.3
10 1154 0.225 0711 0.910 0700 0.72 0813 0.61 1214 0.125 0734 0A610 0820 0.725 0903 0.6
F 1831 0.8 SA 1249 0.1 M 1242 0.1 TU 1357 0.2 Tu 1911 0.7 W 1316 0.2 F 1419 0.2 SA 1526 0.3
1934 0.8 1931 0.7 2048 0.6 2013 0.6 2117 0. 2146 0.6
E 0015 0.2 0104 0.1 0104 0.1 0214 0.2 0037 0.1 0136 0.3 0315 0.2 0405 0.3
11 0653 01826 0801 0.81 0749 0.726 0916 0,611 0724 0.726 0833 0.611 0944 07.’26 1024 0.6
SA 1236 0.2 SU 1342 0.2 Tu 1335 0.2 W 1532 0.2 W 1306 0.1 TH 1441 0.3 SA 1610 0.2 sU 1640 0.3
1914 0.7 2027 0.7 2032 0.6 2202 0.6 2012 0.6 2121 0.6 2237 0.7 2253 0.6
0056 0.2 0157 0.2 0204 0.2 0405 0.3 0139 0.2 0321 0.3 0448 0.2 0512 0.3
12 0736 0.8 27 0856 0.7 12 0852 0.7 27 1040 0.5 12 0830 0.6 27 0955 0.5 12 1109 0.7 27 1135 0.6
SU 1322 0.2 M 1449 0.2 W 1453 0.2 TH 1713 0.2 TH 1427 0.2 F 1630 0.3 SU 1723 0.2 M 1734 02
2006 0.7 2130 0.6 2151 0.6 2324 0.8 2132 0.6 2240 0.6 2349 0.8 2350 0.7
0146 0.2 0308 0.3 0334 0.2 0538 0.2 0320 0.2 0504 0.3 0552 0.1 0600 0.2
13 027 0<72 1002 0471 1014 01528 1204 0.613 0957 0.628 1125 0.513 1219 0.728 1229 0.7
M 1421 0.2 TU 1620 0.2 TH 1643 0.2 F 1814 0.2 F 1631 0.2 SA 1736 0.2 M 1818 0.1 7Tu 1818 0.2

2108 0.7 2243 0.6 2318 0.6 2259 0.6 2351 0.6
0250 0.3 0442 0.3 0513 0.2 0032 0.6 0505 0.2 0601 0.2 0048. 0.8 0037 0.7
14 0830 0.7 29 1118 0.6 14 1140 0.7 29 0632 0.2 14 1127 0.?2 1230 0.6 14 0642 0.0 29 0640 0.1
TU 1539 0.2 W 1739 0.2 F 1804 0.1 SA 1304 0.6 SA 1749 0.1 SU 1824 0.2 TU 1316 0.8 W 1313 0.7
2224 0.7 2358 0.6 1858 0.1 1903 0.0 18565 0.2
0410 0.3 0557 0.2 0031 0.7 0013 0.7 0044 0.7 0139 0.9 0119 0.8
15 1043 0‘730 1228 0.61 0623 0.1 15 0611 0.1 30 0643 0.2 15 0727 0.0 30 0716 0.1
W 1704 0.2 TH 1836 0.2 SA 1252 0.7 SuU 1239 0.7 M 1316 0.6 W 1405 0.9 TH 1352 0.8
2341 0.7 1900 0.0 1843 0.0 1902 0.1 1944 0.0 1930 0.1

31 0058 0.7 31 0125 0.7

0650 0.2 0719 0.1

F 1324 0.7 TU 1353 0.7

1920 0.1 1936 0.1



ITALY - VENEZIA (VENICE)

LAT 45°26'N LONG 12°20°E
TIME ZONE -0100 TIMES AND HEIGHTS OF HIGH AND LOW WATERS YEAR 1992
JANUARY FEBRUARY MARCH APRIL
Time m Time m Time m Time m Time m Time m Time m Time m
1 0136 0‘516 0120 0.5 1 0335 0.516 0329 0.4 1 0327 0.416 0317 0.2 1 0350 0.216 0406 0.0
0749 0.9 0731 0.9 0904 0.9 0911 0.9 0858 0.8 0905 0.9 0945 0.8 1014 0.8
W 1515 0.0 TH 1457 0.0 SA 1559 0.0 sSU 1548 -0.1 SU 1528 0.1 M 1520 0:0 W 1536 0.1 TH 1553 0.2
2219 0.7 2165 0.7 2253 0.8 2227 0.9 2211 0.9 2150 1.0 2154 1.0 2204 1.0
0240 0.5 0234 0.5 0406 0.4 0407 0.3 0350 0.3 0351 0.2 0416 0.1 0438 0.0
2 0831 0,917 0825 0.9 2 0937 0.9 17 0951 0.9 2 0929 0.817 0944 0.9 2 1014 0.817 1051 0.8
TH 1548 0.0 F 1534 -0.1 SU 1623 0.0 M 1620 -0.1 M 1551 0.0 TU 1552 0.0 TH 1602 0.2 F 1624 0.2
2250 0.8 2226 0.8 2310 0.9 2264 1.0 2226 0.9 21w 1.0 2215 1.0 02228 1.0
0328 0.5 0328 0.4 0434 0.4 0443 0.2 0414 0.3 0424 0.1 0444 0.0 0510 0.0
3 0907 0,918 0912 1.0 3 1007 0.9 18 1028 1.0 3 0957 0A918 1020 0.9 3 1045 0.818 1128 0.8
F 1617 -0.1 SA 1609 -0.1 M 1647 0.0 TU 1651 -0.1 TuU 1614 0.0 W 1622 0.0 F 1628 0.2 SA 1653 0.3
2318 0.8 2256 0.9 @ 2328 0.9 02321 1.0 2242 1.0 O 2242 1.0 ©2238 10 2253 1.0
4 0408 0.5 19 0413 0.4 0502 0.3 19 0518 0.2 4 0440 0.2 0457 0.1 0514 0.01 0543 0.0
0940 0.9 0953 10 1035 0.9 1103 0.9 1025 0.91 1055 0.9 1118 0.8 9 1206 0.8
SA 1645 -0.1 SU 1642 -0.1 TUu 1709 0.0 W 1720 0.0 W 1637 0.0 TH 1651 0.1 SA 1656 0.2 SU 1721 0.4
® 2343 0.8 0 2326 0.9 2345 0.9 2348 1.0 @ 2259 1.0 2307 1.0 2303 1.0 2315 0.9
0443 0.5 0455 0.3 0531 0.3 0552 0.2 0507 0.2 0629 0.1 0547 0.0 0618 0.0
5 1010 0.9 20 1032 1.0 5 1104 0.9 20 1137 0.9 . 1054 0.9 20 1128 0.8 1154 0.8 20 1247 0.7
sU 1711 -0.1 M 1715 -0.1 W 1732 0.0 TH 1748 0.0 TH 1700 O.1 F 1719 0.1 SU 1725 0.3 M 1747 0.4
2356 1.0 2319 1.0 2331 1.0 2330 10 2335 0.9
6 0006 0.8 21 0535 0.3 0005 0.9 21 0014 1.0 6 0536 0.1 2 0602 0.1 6 0624 0.0 21 0651 0.1
0516 0.4 1110 0.9 0601 0.3 0628 0.2 1123 0.8 1203 0.8 1235 0.7 1337 0.7
M 1040 0.9 TU 1746 -0 1 TH 1133 0.8 E 1211 0.8 F 1724 0.1 SA 1744 0.2 M 1766 0.3 Tu 1812 0.5
1736 -0.1 1765 0.0 1814 0.1 2342 1.0 2354 1.0 2353 0.8
0029 0.9 0027 1.0 0027 1.0 0040 1.0 0608 0.1 0637 0.1 0000 0.9 0731 0.2
7 0550 0.4 22 0614 0:3 7 0635 0.3 22 0706 0.2 1155 0.8 22 1238 0.7 0705 0,122 1458 0.6
TU 1110 0.9 W 1146 0.9 F 1204 0.8 SA 1244 0.7 SA 1748 0.2 SU 1805 0.3 TU 1328 0.7 W 1838 0.6
1801 0.0 1817 0.0 1318 O. 1837 0.2 1832 0.4
0051 0.9 0068 1.0 0062 0.9 0106 0.9 0007 1.0 0014 0.9 0035 0.9 0006 0.7
8 0625 0.4 23 0656 0.3 0714 0.3 23 0749 0.3 0644 0.123 0714 0.2 8 0759 0.2 23 0820 0.2
W 1140 0.8 TH 1222 0.B SA 1238 07 sU 1321 0.6 SU 1231 0.7 M 1320 0.6 W 1450 0.6 TH 1821 0§
1826 0.0 1847 0.0 1841 0.2 1853 0.3 1812 0.2 1819 0 4 1926 0.5 2015 0.6
2359 0.7
0116 0.9 0130 0.9 0120 0.9 0130 0.9 0035 1.0 0033 0.8 0117 0.8 0936 0.3
9 0705 0.4 24 0741 0.3 0801 0.324 0847 0.3 9 0727 0.22 0800 0.2 0914 0.2 24 1906 0.7
TH 1213 0.8 F 1250 0.7 SU 1317 0.6 M 1412 0.5 M 1314 0.6 TU 1429 0.5 TH 17256 0.8 F
1851 0.1 1915 0.1 1904 0.3 1845 0.4 1837 0.3 1804 0.5 2152 0.6
0143 0.9 0203 0.9 0165 0.9 0156 0.8 0107 0.9 0046 0.8 0237 0.7 1112 0.3
10 0751 0.42 0836 0.3 10 0907 0.3 25 1033 0‘31 0824 0.2 25 0913 0.3 10 1054 0.2 25 1926 0.8
F 1248 0.7 GA 1340 0.6 M 1414 0.5 TU TU 1421 0.6 W F 1853 0.7 SA
1917 0.1 1940 0.2 1923 0 4 1901 0 4
0216 0.9 0240 0.9 0240 0.8 0227 0.7 0148 0.8 0037 0.7 0038 0.5 0215 0.5
11 0851 0.42 0952 0,411 1052 0.3 26 1307 O 311 0956 0.326 1130 0.31 0534 0.626 0633 0.5
SA 1331 0.6 SU 1440 0.5 TU W 2216 0.6 W TH 2055 0.7 SA 1220 0.2 SuU 1224 0.3
1944 0 2 1956 0 4 1936 0.8 1945 0.8
0257 0.9 0327 0.8 0357 0.8 0125 0.6 0304 0.7 1302 0.3 0143 0.4 p218 0.4
12 1013 0,427 1153 0.3 12 1248 0 22 0554 0‘71 1157 0.2 27 2044 0.7 12 0711 0.7 27 0742 0.6
SU 1437 0.5 M W 2105 0.6 TH 14056 0.2 TH 2006 0.7 F SU 1320 0.2 M 1312 0.3
2013 ©.3 2328 06 2139 0.7 2010 0.9 2004 0.9
0351 0.9 0441 0.8 0602 0.8 0239 0.6 0028 0.6 0243 0.5 0224 0.3 0237 0.3
13 1159 0.328 1340 0.213 1354 0.128 0735 0.7 13 0553 0.728 0720 0.6 13 0810 0.72 0825 0.6
M 1757 0.4 TU TH 2112 0.7 £ 1438 0.1 F 1316 0.2 SA 1346 0.2 M 1405 0.1 TU 1351 0.3
2053 0.4 2145 0.8 2030 0.8 2053 0.8 2041 1.0 2024 0.9
0503 0.8 0625 0.8 0143 0.5 0305 0.5 0165 0.5 0249 0.4 0259 0.2 0300 0.2
14 1322 0.2 29 1430 0.2 14 0729 0.8 29 0823 OA81 0726 0.72 0808 0.7 14 0856 0.8 29 0901 0.7
TU 2050 0.5 W 2203 0.7 F 1438 0.0 SA 1504 0.1 SA 1405 0.1 SU 1418 0.2 TU 1445 0 1 W 1426 0.3
2320 0.5 2135 0.8 2157 0.8 2057 0.9 2105 0.9 2110 1.0 2046 1.0
0624 0.9 0156 0.6 0245 0.4 0241 0.4 0306 0.3 0333 0.1 03271 0.1
15 1415 0.1 30 0738 0.815 0826 0.9 15 0822 0.830 0844 0.7 15 0936 0.83 0935 0.7
W 2125 0.6 TH 1505 0 1 SA 1515 0.0 SU 1445 0.0 M 1445 0.2 W 1520 0.1 TH 1458 0.3
2217 07 2201 0.9 2124 0.9 2120 0.9 2138 1.0 2110 1.0
0257 0.5 31 0326 0 2
31 0827 0.8 0915 08
F 1533 0.0 TU 1511 0.1
2235 08 2136 0.9
FOR INTERMEDIATE HEIGHTS USE HARMONIC CONSTANTS (SEE PART I1I)



TIME ZONE -0100

MAY
Time m
0355 0.0
1 1009 0.816
F 1530 0.3 SA
2137 1.0 O
0426 0.0 1
1044 0.8
SA 1603 0.3 SU
@ 2205 1.0
0459 -0.1
3121 0818
SU 1638 0.3 M
2235 1.0
4 0534 -0.11
1202 0.8
M 1715 0.4 TU
2307 1.0
0611 0.0
1248 0.820
TU 1758 04 W
2341 0.9
0653 0.0
6 1343 0.721
W 1851 0.5 TH
0020 0.8
0741 0.122
TH 1454 0.7 F
2007 0.5
0108 0.7
8 0839 0.12
F 1620 0.8 SA
2206 0.5
0227 0.6
0952 0.224
SA 1738 0.8 SU
0005 0.4
10 0450 0,625
SuU 1112 0.2 M
1834 0.9
0115 0.3
11 0644 0.626
M 1222 0.3 TU
1918 0.9
0201 0.2
12 0755 0.627
TU 1319 0.3 W
1956 1.0
0241 0.1
130%9 0728
W 1407 0.3 TH
2030 1.0
0317 0.0
14 0935 0<729
TH 1449 0.3 F
2102 1.0
0351 0.0
15 1017 0.83
F 1528 0.3 SA
2131 1.0
su
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304 ENGLAND, SOUTH AND EAST COASTS
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat, Long. High Water Low Water MHWS MHWN MLWN MLWS Z,
N. Ww. Zone U.T.(G.M.T.) m.
o500 I000 oooo  oboo
81 SHOREHAM . . (see page 18) and and and and 63 49 2'0 06
1700 2200 1200 1800
72 Pagham . . 50 46 o043 +oors oooo —o0I§ —O0025 —O°F 0§ -0’1 —0'I ®©
73 Bognor Regis . 50 47 © 40 +ooro —ooo§ —ooo —co20 —o6  ‘—o'5  —o'2z  —o'1 314
River Arun
74 Littlehampton (Entrance) . 50 48 032 +oo10 o000 —o0OO§ —O0OIO —O'4 —O04 02 —O2 0]
74a  Littlehampton
(Norfol Wharf) .50 48 033 +oo15 +ooos ocoo +oo4; —o7 —o7 —o0'3 toz 283
74b  Arundel : .50 51 033 O] +or120 (O] © —-31  —28 o] @ Q
75 Worthing . . 5048 o 22 +ooroc  oooo —ooo5 —ooic —o'I  —O'2 0'0 oo @
81 SHOREHAM . . 5050 o015 STANDARD PORT See Table V 3'40
82 Brighton . . 50 4§ o o8 —ooro —oo0o§5 —oco; —ooos5 +o'3 tor oo —Oo'L 349
N. E.
83 Newhaven . 50 47 0 04 —ooi§ —oolo oooo oocco +o4  toaz oo —o2 361
84 Eastbourne .50 46 o017 —ooto —ooos +eors +ooz0 +11 +o6 4oz to1r 377
) oooo ofoo  oroo o700 .
89 DOVER . . (see page 22) and and and and 6-7 53 20 08
1200 1800 1300 IgOO
85 Hastings . .50 51 o035 ocoo —cofo —oojo —ooze +o8  4os  ton —-o'1 385
86 Rye (Approaches) . §0 55 ©O 47 +ooos —o0OIO © +1°0 407 ® © (O]
86a Rye (Harbour) . . 50350 o046 +ooog —ooto O (O] —14 —1'7 § § 197
87 Dungeness .50 54 0 §8 —ooro —oor5 —oo2o —ooto +r10o  +o6 o4 tor 413
88 Folkestone .51 05 1 12 —o0o020 —ooo; —o00l10 —ocolo to4  to'4 o0 —o'I 374
8¢9 DOVER . .51 07 I1I9 STANDARD PORT See Table V¥ 3o
g8 Deal s .51 13 125 +ooio +oo20 +ooro +ooog —o'6 —o03 0'0 00 3'54
99 Rlchbomugh .51 18 1 21 +oors- tooi5 +oojo +ooz0 -3¢ —26 —17 -0y 142 ¢
102 Ramsgate . . §1 20 125 +oozo +oo20 —ooo7 —ooo7 —I'8  —15  —o8 —og4 256
0100 0700 0IO0 0700
103 MARGATE . (see page 26) and and and and 48 39 14 0°5.
1300 1900 1300 1900
102a Broadstairs . 5121 127 —oo20 —oco8 +ooo7 +oorio —oz —o2 —Ol —0'1 O]
103 MARGATE .51 24 I 23 STANDARD PORT See Table V 2°04
104 Herne Bay .5t 23 1 o7 +oo3zq4 +oozz +oors +oozz tog +0'4 00 oo 273
10§ Whltstable Approaches .51 22 102 +oogz +oozg +oo25 +ooso +ob o6 o 00 O]
ozoo 0800 0200 0700
108 SHEERNESS . (see page 30) and and and and 57 48 15 06
1400 2000 1400 IGO0
River Swale
106 Grovehurst Jetty . 5122 o040 —oooy oooo oooo +oorb 00 0o oo —oO'I @
River Medway
108 SHEERNESS . 51 27 0 45 STANDARD PORT See Table V 300
108a  Bee Ness . 5125 o 3g +oooz +oooz ogoo +ooog t+oz +oO'I 00 oo 298
108b  Bartlett Creek . 5123 o 38 +oor6 +ooo8 (O] ® +o'1 00 O] O] (g
108c  Darnett Ness. . 51 24 o136 +oooq +ooog ocooo +ooto  toz tol o0 —o'l ©
109 Chatham (Lock Appmaches) s1 24 o0 33 +ooro +oorz +oorz +ooi§ +o3 to1  —o1  —o2 295
1oga  Upnor . . 51 25 o 32 +oorg +ooc15 +oors +toozs +to'z +o-2 -0’1 —0°I ©
10gb  Rochester . . 51 24 o 30 +oor8 +oo18 +oo18 +oo28 4oz to2z  —oz -0y 291
(Strood Pier)
1ogc  Wouldham . §1 21 o027 +oojo -+oozg +oo35 +oize —o'z  —o3 TIHL  TO] 209
10gd  New Hythe . . 51 19 o 28 +oo3s +oozs +o2z0 +o240 —1'6 -1z ~12  —o3 203
1oge  Allington Lock . 51 17 o 30 +ooso +o0035 @ ® —2'1 —22 —13 —o4 o4gb
River Thames
110 Southend-on-Sea . §1 31 © 4} —0005 —O0DO§ —O005 —QO00§ 00 o0 —o'1 —-o'1 302 -
110a  Thames Haven .51 30 o 3t +ooro +ooro ococo +ooto  +o'§ +o4 —o0'I -0’1 31§ *

No data.

See notes on page 344.

Dries out except {or river water.

For intermediate heights, use harmonic constants (see Part I1I).
M.L. inferred.
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ENGLAND, EAST COAST 305
.. TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS Z,
N. E. Zone U.T.(G.M.T.) m.
0300 0900 0400  II00O
113 LONDON BRIDGE . : . (see page 34) and and and and 7T 59 13 0’5
1500 2100 1600 2300
111 Tilbury % . g - 51 27 022 —0055 —0040 —0050 —OIlI§ =07 —o0'5 4o o0 3.33 *
112 Woolwich
(Gallion’s Point) . . - 51 30 ©0 0§ —0020 —0020 —0035 —0045 —0O'I 00 +o-2 oo 367 *
N. w.
113 LONDON BRIDGE . . 51 30 0 a§ STANDARD PORT See Table V 363 *
114 Chelsea Bridge . . 5120 o009 +oo20 +oors5 +ooss +oroo —o'8 -0y  —06 -0y © *
115 Barnes Bridge : i - 5128 o015 +oo45 +ooq0 +o220 +ozto —16  —16  —r11 —o0'5 @ *
116 Richmond Lock . ; . 51 28 o 19 +orco +4oo55 +o0325 +ozo5 —z2z  —2-2 Hig! e o] *
0200 0700 0I00C 0700
108 SHEERNESS . p . . (see page 30) and and and . and 57 48 15 06
I400  I900  I300  IgOO
N. E.
Thames Estuary
116a  Shivering Sand Tower . - 51 30 105 —oocz5 —oorg —ooo8 —oo26 —o06 —o'6 —o1 =0'L  2'7§
0I00 0700 0IO0C 0700
103 MARGATE . ; ; . (see page 20) and and and and 48 39 14 05
I300  igoo 1300 Igoo
117 S.E. Long Sand . 3 - 51 32 1 21 —ooob —0003 —0004 —0004 oo +or o0 —o1 2§ x
oooo  ofoe 0500 1100
129 WALTON-ON-THE-NAZE (see page 38) and and and and 42 34 11 04
1200 1800 ry00 2300
121 Whitaker Beacon . : - 57 40 106 +oozz +oo24 +o033 +eozy 406 +o5  toz  to1 2§ kx
1z1a Holliwell Point . . - 51 38 o056 +ooz4 +oo37 +oroo +oo37 +11 +og  +oz 4o ®
River Roach ‘
rzrtb  Rochford . . . . 51 35 o0 43 +ooso 0040 § § —0'8  —r § § ©
River Crouch
122 Burnham-on-Crouch i - §1 37 o048 +ooso +oo3; torrs +ooso 410 408  —o1 —0'2  2°50 c
1z2a  North Fambridge . . .51 38 o041 +orrg +ooso +or3o +orco +r1°1 +0o-8 a0 —o0'1 255 c
122b  Hullbridge . ' ' - 51 38 o038 +oris +ooso +or135 +orog +r1'1 +o-8 00 —o'1 255 c
122¢  Battlesbridge . . . . 51 37 0 34 +or20 +oiro § § -8 —z0 § § (:5)
River Blackwater
123 Bradwell-on-Sea . : - 51 45 © 53 +oozs +oo23 +oo47 +ooog +ir 408 +oz  +oar 285 &
1238 Osea Island . . ; - 5143 o046 +o@s57 +oo45 +ooso +ooo7 411 tog  +orr oo 268
123b  Maldon : . . . 51 44 o 42 +toro7 +oogs & O] e 1 O] (O] (O]
124 West Mersea . 3 . - 51 47 © 54 +oo3zs +oois +ocss +ooro  +o'g ‘o4 +o1 +o°1 27 cx
River Colne
126 Brightlingsea . . . - 51 48 100 +ooz; +toozr +oogb +oooq +0'8  +og  +or oo 284
127 Colchester . : . . 51 53 o056 +oo35 +oo25 § § o0 —o073 § § O]
128 Clacton-on-Sea . ‘ : - 51 47 109 +tooiz +ooro +op25 +ocod +o0'3 4o 00 oo 238
129 WALTON-ON-THE-NAZE 51 51 1 16 STANDARD PORT See Table V 2°23
1z29a Bramble Creck . ‘ z - 51 53 1 14 +oolo —ooo7 —ocos +ooro  +o°3 +03 +0°3 +o0'3 238
130 Sunk Head . : : - 51 46 130 oooo +oooz —oooz +oooz —o'3 -0 —o'1 —o1 208
ocoo o600  ocooo  oboo
131 HARWICH . E 7 . (see page 42) and and and and 40 34 I'x 04 210
1200 1800 1200 1800
River Stour
132 Mistley . : ; S . 51 57 105 +ooz5 +oo25 oooo +ocza  +o'z o0  —or1  —o1 ®
River Orwell
133 Epswich . . . . 5203 1 10 +oor;5 +oo25 oooo +oolo +o-2 o0 —o'1  —o'l 244 ¢
SEASONAL CHANGE> I | MEAN LEVEL
Nao. Jan. 1t Feb.:1 Mar.1 Apr.1 Mayt Junet Julyr Aug. 1 Sep.1 Oet. 1 Nov. 1 Dec. Jan. 1

72-133 Negligible



312 SCOTLAND, WEST COAST
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLW3  Zo
N. Ww. Zone U.T.(G.M.T.) m.
o000 ofoo  oooo  oboo
404 GREENOCK . (see page go) and and and and 3'4 249 o 04
1200 1800 1200 1800
Loch Fyne
304 East Loch Tarbert . . 55 §2 5 24 tooos +ooo5 ~—0020 +oo15 00 oo +or —oI1 1'Gg2
395 Inveraray . .56 14 §o4 toorr +oorr +0034 +o0034 =—o1  tor  ToO5 o2 ©
Kyles of Bute
396 Rubha Bodach . 5555 § 09 —0020 —O0OIO —0007 OG0T —o2 =—o1 +oz2 +oz2 178
396a  Tighnabruich . 5555 § 13 +toooy —ooro —0002 TOOI5 oo +o2 +og4 +os 208
Firth of Clyde (cont.)
398 Millport : : . 55 45 4 §6 —ovos —opo25 —O025 0003 o0 —O'1 oo to'r 1'94
399 Rothesay Bay .55 §1 § 03 —oozo —oo15 —OOIC —gooz 4oz toz +o'2 402 1'g0
j99a  Wemyss Bay . . 55 53 4 53 000§ —0OO5 009§ —o0005 a'c 00 +o'1 +o°1 ©
Loch Long
3g9b  Coulport . 56 03 4 53 —o005 —O005 —O005 —0e05 0-0 o0 —o'1 —o't 182
399¢  Lochgoilhead .56 10 4 54 +ool5 0000 TOOO5 —O0Q5 o2 -0y —o3 —o3 7l
401 Arrochar .56 12 4 45 —0005 —OCO5 TOGOO§ TOOCH 00 00 —o'1 =0T (O]
Gare Loch
402 Rosneath (Rhu Pier) . 56 o1 4 47 —o0005 —O0005 —O005 —000§ 00 —-01 00 oo 202
402a  Shandon ; . .56 03 4 49 —oo0o§ —0C005 0005 —o0005 oo 00 00 —o'1 O]
402b Garelochhead .36 05 4 50 ODOO  ©000O  QOOC  000O oo oo o0 —oI O]
River Clyde
403 Helensburgh . 56 00 4 44 ©ODO Q00O 0000 0000 a'c 0'0 00 o0 O]
404 GREENOCK 55 57 4 46 STANDARD PORT See Table V 1°99
405 Port Glasgow . 55 56 4 41 +oolo Too05 +oo10 +ooz0 +toz  tol 00 a0 ©
406 Bowling .55 56 429 +oozo +oolo +oo30 +o055 +o6  to +o0'3 tor ®
so6a  Renfrew . 35 53 4 23 +oo25 +ools +o035 +otoo  +og  Fo +o'5 +o2 O]
407 Glasgow .55 51 4 17 +tooz§ +oo15 +oo035 +o105 +1-3 F1d +0o6 +o'4 277 c
Firth of Clyde (cont.)
408 Brodick Bay . . 5535 §o8 oooo  0c00 +oo05 +ooo; —o'z  TO'2 0o oo 186
409 Lamlash .55 32 5 o7 —ooib —o036 —ooz4 —OOO4 —O2 02 ® ® [C]
410 Ardrossan .55 38 449 —oozo —oolo —OOIO 00O -0z —o2 tor +o1  1-86
411 Irvine . 55 36 4 41 —oozo —0020 —O0030 0010 —0'3 —o0'3 o1 oo (O]
412 Troon . .55 33 441 —Qo25 —oo25 —0020 0020 -0z —02 00 o0 19l
413 Ayr . .55 28 4 39 —ooz5 —0025 —0O30 —OOI§ —o-4 —o3 toi +o1 1C}
414 Girvan . . 5§ 15 4 §2 —O025 —0040 —0035 —gol0 —o0'3 —0'3 TOL o0 182
Loch Ryan
4142 Stranraer . 54 55 5 03 —0020 OO0 —OOI7 —oo17 —o0'4 —04 TO4 o2 o
ocoo ofoo  ozeo  oBoo
452 LIVERPOOL . . (sce page 94) and and ana and 9'3 T4 29 09
1zo0 1800 1400 2000
415 Portpatrick . 5450 5 o7 +ooid +o0026 obooc —003§ —5°5 —44 T2 —o'6 208
Wigtown Bay
420 Drummore . 54 41 4 53 +oo30 +oogo +ooi1j +o0z0 —3'4 —2'5 —0'g —0'3 332
4202 Port William . . 54 43 4 40 toozo +0030 +o02§ ©COO —2Q  T2°2 —0-8 O] (O]
421 1sle of Whithorn .54 42 4 22 +oozo +toozs +0025 +o005 —2:4 —20 —o8 —oz 374
422 Garlieston . 54 47 4 21 +oozg +0035 +oo030 +ooog —2z3  TI'7 70§ @ C]
Solway Firth
422a  Kirkcudbright Bay . . 54 48 4 o4 toors +oors +ooro 0000 -8 —-15 —o'5  TO1 ®
424 Hestan Islet . . .54 50 3 48 +ooz5 +ooz5 +oo20 +o02z5 -—10  —I1 -0'g o0 421
425 Southerness Point . . 54 52 3 36 +oozo +oojo +oojo +oolo  —o'7  TO7 ® ® @
426 Annan Waterfoot . 54 58 316 +ooso +oros +o220 +o3to —zz —26 —27 1 © *
430 Torduff Point .54 58 309 toros tolqo tasao +o410 —41  —49Q 1 1 @ *
431 Redkirk . 54 59 3 ob +orio +ozis +o715 +ospq5 —55 62 1 1 O] *
England
432 Silloth . .54 52 324 toojo toogo +0045 +o055 —o1 =o'y —ob  —ou 0]
433 Maryport . 54 43 3 30 too17 “+oozz +oo020 +ooog —o7 —od —o4 o0 (C]
434 Workington . .54 19 3 34 ‘toozo +oozo +0020 +oo10  —1°1 —10 =—o1  +03 442
435 Whitehaven .54 133 336 +ooos ool +oo10 +ooo5 —1°3 -1 —05 +o'1 453

No data.
Dries out except for river

See notes on page 344-
For intermediate heights,
M.L. inferred.

O R0 ()

water.

The tide does not normally fall below Chart Datum.

use harmonic constants (see Part I1T).



ENGLAND, WEST COAST; ISLE OF MAN; WALES

313
~ TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L,
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS Z,
N. Ww. Zone U.T.(G.M.T.) m.
ocoo o600 o200 o700
452 LIVERPOOL . . . . (see page 94) and and and and 93 74 2:9 0'g
1200 1800 1400 1900
436 Tarn Point : : ; . 54 17 3 25 +ooo5 +oocs +ooro0  coco  —10  —1'0 0'4 oo o]}
437 Duddon Bar . : : - 5409 320 +ooo3 +tooo3 +ooo8 +ocoz —o8 -08 —o3 o0 O]
Morecambe Bay
439 Barrow (Ramsden Dock) . 5406 312 +oors +oors +oory +toors oz —o3 —o1 +o0'1 500
4392 Roa Island . @ 2 - 54 04 310 -+ocio +ooro +ooro +oore —oz  —03 —oI -0’1 §'00
439b  Haws Point . ; : - 5403 310 +tooro +ocio +ooro +oore —o1 —0'3  —or  +o1 g8
439¢  Halfway Shoal . . - 54 02 312z +ooo3 +oco3 +ooo3 +ooo3 —o'5  —ob  —oz oo 47 x
440 Ulverston . ¢ : . 54 11 3 04 +ooz0 +o040 © ® 0'0 —0'1 ® © ®
440a  Arnside ’ v i . 54 12 2 51 +oico +o135 O] O] +o'5  +o2 O] ® O]
440b  Morecambe . . . - 54 064 2 52 +ooog +ooro +oojo +ooi5 +oz 00 00 +o'z ®
441 Heysham . . . - 54 02 2 55 +tooo5 +ooos +vors  ooco  +or 00 o0 +o0'2 510
River Lune
442 Glasson Dock ; i - 54 00 251 +oo20 +oojo +ozzc +oz40 —2 =30 ® © ® *
4423 Lancaster . . . . 54 03 2 49 +torro +oozo @ (O] —5'0 —4'9 § § ©
River Wyre
443 Wyre Lighthouse . ; . 53 §57 30z —ocio —ooio +000§5 oooo —O'l —O°T ® ®© @
444 Fleetwood . . . . 5356 3oo oocoo oooo +ooos ocoos  —or —o'1 +o°1 +0'3 498
445 Blackpool. 3 : : - 5349 304 —O00I5 —O00D§ —O0005 —00I§ —0'4 —0'4 —OI +o°1 O}
River Ribble
446 Preston. ; . . - 5346 2 45 +oolo +oolo +o335 +ojro —4o0  —g41  —208  —o8 ®© *
Liverpool Bay
443 Southport . . y . 5339 301 —oozo —ooio @ O] -0'3  —0'3 O] O] ®
44 Formby . . . .53 32 307 —O0I§ —O00IO —0020 —0020 —0'3 —O'I oo +o1 515
450 Rock Channel g Ty - §3 27 307 —o030 —0030 —0030 —00je —o'4 —0'2 —O0'2 0o ®
451 New Brighton " 2 . 5326 30z —ooo8 —ooo8 —ooob —oool —o'r  —o'3 +o1  +oz  5.04
River Mersey
452 LIVERPOOL ] : . 5325 300 STANDARD PORT See Table V 5'14
453 Eastham . ; 3 . §3 19 2 57 +oooy +ooob +oors +oozo  +o4 +0°3 =g -0’1 53 x
455 Hale Head . . . . 5319 248 +oojo +oozs Q@ © —24 —2°§ 0] O] O]
456  Widnes. . . . - 53 21 2 44 +tooqo +tooqs +og00 +o345 —42  —44  —25 —03 ©
456a  Fiddler’s Ferry : £ - 5322 239 toroo +o115 +o540 +og450 —s59 —63  —204 —o'g ©
River Dee
461 Hilbre Island . . - 5323 313 —ool5 —oor2 —oote —ools5 —o3 —oz +oz +o4 514
462 Mostyn Quay ; ; . 5319 316 —oo20 —oo15 —oo20 —ooze —o0'8 —o'7 © O] @
463 Connah’s Quay . s . 5313 303 oooo +oois +o355 +ozge —46 —44 § O] *
464 Chester ‘ : : .53 12 2 54 +oro5 +o1o5 +oso0 +os00 —53 —54 § © *
Isle of Man
466 Peel . s i Y ow . 54 14 4 42 —oo15 +ooio  ocoo —o0l0 —4'0  —3'2 —I'4 —0'4 290
46g Ramsey i 2 . - 54 19 4 22 +ovos +oo1g —ooog —ooi5 —I17 —1'5 —ob +o1 416
46 Douglas ; . ; - 5409 428 —ooo4 —ooo4 —o0022 —oo032 —24 —20 —o§5 —o1 378
468a  Port St. Mary . . . 54 04 4 43 +ooo5 +oo15 —ocoro —oo3o —34 —2'7 —1'2 —0'3 32I
469 Calf Sound . ; . . 54 o4 4 48 +ooo5 *ooo5 —oorg —oo25 —32 —26 —og —o'3 (O]
4692 Port Erin . ; : . 5405 446 —ooo5 +oo15 —oolo —0050 =41  —32 —I'3 —0'§ 273
Wales
470 Colwyn Bay . ; 5 . 5318 343 —oo3s —oo2s O] O] -1 3 ® ® ®
471 Llandudno . . : . 53 20 3 50 —o0035 —O0025 —0025 —0035 —I'Q —o'g —0'2 403
ooeo  ofoo o500 1r00
478 HOLYHEAD . ; ; . (see page ¢8) and and and and 57 4'5 20 07
1z00 1Boo 1700 2300
4712 Conwy . . . . 5317 350 +oo20 +oo20 Q@ +oo50 +2'1 416 +o°3 O] O]
Menai Strait
472 Beaumaris . = : - 53 16 4 o5 +oo25 +ooto +ooss +oozs +z2'0  +16  +o5  tor  g22
473 Menai Bridge : 3 . 5313 409 +toozo +ooro +oroo +oezs +i17 +14 to'3 o'c 405
474 Port Dinorwic . . . §3 11 4 13 —ooty —oo25 +o03c 0000 o0 a0 oo +o'r 338
475 Caernarfon . ; s - 5309 4 16 —oogo —oojo +oors —ooos5 —o0'4 —0'4 —O'T  —O'l 304
475a  Fort Belan . : : . 53 07 4 20 —oo40 —o0015 —o025 —0005 —I'0 —o'9g —oz —oI1 283
SEASONAL CHANGES IN MEAN LEVEL
No. Jan.1 Feb.:1 Mar.; Apr.1 May: June: Julyr Aug.1 Sep.1 Oct.1 Nov.: Dec.: Jan. 1
194—398 +o'1 o0 —o-1 o1 o ¢ —0'1 0o 00 00 o0 +o°1 +o1 +o1
399—407 +o'2 +o1 oo e =01 —0'1 —0'I —r1 00 oo +o1 +o2 +o2z
408-414a +o1 o0 —0'1 —o'1 =0t bl oo oo 00 o' +o°1 +o-1 +o1
415-444 0'0 oo o0 —0'1 —0'1 o0 00 o0 o0 o'c +o0°1 +o-1 [s}{s}
5—40. 00 00 —o1 -0l Q0 oo 00 oo 00 00 +o'1 +o'1 o0
136—47 +o-1 oo 0’0 =04 —o1 —0'1 0'0 o'o oo 00 +o'1 +o'1 +o'1



DENMARK; GERMANY 331
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS Z,
N. - Zone —o0100 m.
ojoo ojo0 oroo  oBoo
1417 ESBJERG . (sec page 158)  and and and and 16 14 0z —0'1
1500 Igoo  I300 2000
1412 Hirtshals . D 5736 g9 57 +ooss +ozzo +ojqo torco  —1'3 Zin —ou +o1 02 x
14122 Hanstholm D 5708 8 36 +oioo +ojqo +ozq0 torze -~y I -0t tor o2 x
1413 Thyboron D 56 42 B8 13 +orzo +o230 +oqro +tozio —12 I —o1 tor o2 x
1414 Torsminde D 56 22 8 o7 +oojo +ooso +oogo +ooro  —o'7 -0 —o1 tol ®
1416 Blavandshuk . 55133 Bos —orzo —orro —oo50 —OIOO +o'2 oo +o1  to1 @
1417 ESBJERG . 5528 826 STANDARD PORT See Table V o-81
1418 Gradyb Bar . 55 26 8 15 —orgo —oII5 ® (O] —o1 —o2 401 tor @
1419 Rgmg Havn D 55 05 & 34 —ooqo —ooo5  ©000 —O0Z0 +o* +o0'2 401 tor 10 x
1420 Hgjer .54 58 8 40 —oo20 +oo0Ij @ 10} +o- +o7 4oz tor ®
oroo oboo orco  oBoo
1431 HELGOLAND . (sec page 162)  and and and and 27 243 04 o‘o
1300 1800 1300 2000
Germany
Lister Tief
1421 Landfall Buoy . 5505 817 +ois0 +torso @ @ © @ O] O] O]
14212 List ) .55 01 827 +o256 +o246 +oz07 +o0213 -o8 —ob6 —oz oo @
1423 Hornum . ‘ . 54 46 8 18 +ozz5 +ozar +or34 +o143 =—o'5 —03 ~O2 o'o (O]
1425 Amrum-Hafen . .54 38 B8 23 +orgq +torgo torzg toigo +o-2 +o'3 —oI oo ©
1426 Dagebiill . . . 54 44 B8 41 toz30 +o222 +oz217 +o231 +o'5  +ob  —ou 0'0 ®
1427 Schmal-Tief Buoy . 54 25 8 15 “ooqs +oo45 ® ® ® O] @ © ®
1428 Suderoogsand . 54 25 & 30 +ourb +oroz +o038 +o122 +to3  +o3  tor o0 (O]
Hever
1430 Husum . . G 54 28 g9 oz +oz213 toisg +o0128 +ozrz +rx t11 tol o0 209
1431 HELGOLAND . 54 11 7 54 STANDARD PORT See Table V 1°39
1432 Ausseneider Buoy . 54 14 8 18 +oozg -ooz4 © O] (O] ® © © ©
1433 Siiderhoft A .54 16 8 42 +oror +oosz +oo3z7 +toloz +0'8 408 +oi oo @
1435 Norder Piep Buo . 54 12 828 +oo3b -+oo3r O] O] O] (O] o} O] (O]
1436 Biisum ’ G 34 07 B8 51 +oog4 +oo4g 0000 +0028 +10 +og  tox oo 196
ozoo o800 0200 0900
1438 CUXHAVEN . (see page 166)  and and and and 34 2'9 04 o0
1400 2000 1400 2100
River Elbe
1437 Scharhérn . 5358 828 —oo45 —o0048 —o056 —oos7 —o1  —o1  tol 00 O]
1438 CUXHAVEN . 5352 843 STANDARD PORT See Table V 175
1439 Brunsbiittel . G 5353 9 o8 +oog7 +oos7 torIz +o113 —o3 —oz 02 o0 1'41
1440 Gliickstadt .53 47 9 25 +ozo0 +oz204 +o212 +tozro —o'3 —o02 —O2 o0 (O]
1441 Stadersand .53 38 932z toz237 toz40 +qz57 +o252 —o0°2 o'o s o'0 (0]
1442 Schulau .53 34 9 42 tozs8 +ozro +0333 +0316 —o'1  +o'1 —o0'2 oo ®©
1443 Nienstedten . .53 33 951 +ojr7 +o3ab +ogoo ‘o342 401 +o3 —o3 tor ®
1444 Hamburg G 53 33 958 +o333 to342 +o421 +oqo3 +oz  to3 03 oo 126
1445 Harburg . . 5328 1000 +o341 +0347 +0429 +o413 +oz  toq4  —03 00 ©
1446 Schépfstelle . .53 30 10 04 t+o346 +o353 +0443 +o426 +oz  tog  —03 0o O]
144 Bunthaus . . 53 27 10 04 +o0356 +o402 +osor toqqq —O'L +o'1 =01 00 ®
144g Zollenspieker . . 53 24 10 11 +og22 +o430 +o555 +o533 -—o3 —o1 +to2  +o5 O]
SEASONAL CHANGES IN MEAN LEVEL
No. Jan. 1 Feb. 1 Mar. 1 Apr. 1 May 1 June: July 1 Aug. 1 Sep. 1 Oct. 1t Nov. 1 Dec. 1 Jan. 1
1257-1276  to'1 o0 00 —o°1 =01 —=0'I 00 oo oo o0 o0 +o'1 +o'1
12791204 oo oo —0°1 —o°1 —o'1 00 oo oo o0 oo +o°1 +o'1 o‘0
1295-1300  to'r 00 oo —o1 —o°1 —o't —o'1 oo 0°'0 o0 +o'1 +o'1 +o'1
1386-1409 Negligible
1412—143 +o°1 +o'r1 00 00 0’0 (=] —o'1 —o'I —0'1 o0 0o +o'1 +o'1
1438144 +o'1 +o'1 00 oo o'o oo —o0'I —o0°2 =01 00 +o'1 +o'1 +o'1



NETHERLANDS 333
. TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS Zo
N. E. Zone —o100 m,
0300 0900 0400  To0O
1534 VLISSINGEN (FLUSHING) (see page 178)  and and and and 47 39 0-8 03
1500 2100 1600 2200
1501  IJmuiden . N2 28 416 to145 +o143 +o304 +0321 27 —z2 —o0h —gg o'g5 ¢
1503 Scheveningen Ns2o06 4 16 toro5 +oroz +o226 0246 —26  ~22  —06 —q o-8g *
1504 Europlatform N 5200 317 +oorz  ococo —o028 TO059  —27 -2z —0'5  —oip 098 *
Nieuwe Waterweg
1505 HOEK VAN HOLLAND 51 50 4 o7 STANDARD PORT See Table V 0°go *
1506 Maassluis - 5155 415 +ozor torz6 +oo4o0  ococo  —2-8 -2z —06 oo o8y *
Nieuwe Maas
1507 Vlaardingen . - 51 54 4 21 +o157 +org3 toris +oozs -2y -2z —o6 oo 0-88 *
1508 Rotterdam N 51 55 4 30 +4oz02 +o156 +o313 +og400 T27 T22 —ob6 —or' 083 ae
Lek
1509 Krimpen © 5T 54 438 +0246 +oz27 o351 +og38 —2g -2y —0'4 +o1 o088 *
1510 Streefkerk © 51 55 445 +0323 +o30z +o0431 +oszr T3¢ —23  —o3  +oz owgg
I511 Schoonhoven . © 51 57 4 51 +ogog9 +o345 +o517 +oboo T¥9 T2z —oz tog 114
Oude Maas
1512 Spijkenisse © 51 52 4 20 +o0208 +or5o +o258 +0337 —29  -23  -06 —o1 077 *
1512a  Goidschalxoord - 51 50 427 +oz244 +oz2a1 +o314 to410 —32  —2% —o'5  to'r o3
1513 Puttershoek - 51 48 4 35 +o250 o230 to400 +o445 —34  —2-8 —o's a0 ®
De Noord
1514 Alblasserdam . - 51 52 438 +4o235 +o220 +o3s0 to450 =31 =26 —oq  +o ®
De Kil '
1515 's-Gravendeel - 51 47 4 38 +o231 +oz2; +o448 +o529 —3-8 39 o5  +4o1 o038
Merwede
1517 Dordrecht _ . Nisr49 4139 +o234 +o0229 +o432 +o518 —3:5  —28 —=aE +o'1 o068 *
1518 Sliedrecht © 51 49 4 47 +o410 40355 +oboo +obig —36  -29 —04 +oaz 0] *
1519 orinchem - 5150 458 +ogqs +oils toyos toyzs  —37 -3 —o'3  +o3 (O] *
1521 Haringvlietsluizen N 51 50 40z +oo16 +oo14 +ooob —oo026 —1'8 —I1'7  —og oo 118 *
Oster Schelde
1528 Roompot - 51 37 340 +orrs +orrs +oirg +or1g ® @ @ (O] O] *
1530 Wemeldinge . © 5131 400 toigs +orgs +orzs +orzg ® O] O] © (O]
15302  Lodijkse Gat . © 5130 412 +oi45 +orgs +orzg +orz2s (O] O] O] O] ®©
Zijpe
1531 Philipsdam (West) . 5T 40 4 11 +o13s +orzs +oizg +o125 ® O] O] O] O]
Walcheren
1533 Oostkapelle (Oosterhoofd) 51 36 3 34 +ooos +o005 ~o0005 —o020 I'l  —o0g —g2 oo O} *
15332 Westkapelle . : : -5t 31 327 —ooz4 —oor4 —oo1z —o023 —o6 -0'§  —o'1 oo 197 *
Wester Schelde
1534 VLISSINGEN
(FLUSHING) .51 27 336 STANDARD PORT See Table V 2'30 *
15342 Breskens © 51 24 3 34 —o0005 <0005 —ooo2z —o002 +orr oo o0 oo *
153 Terneuzen N 5120 349 +co21 +oozz 4002z +oo33  +o;3  +og oo 00 246 c
1537 Hansweert N5t 27 4100 +orng 0054 +oogo +orco  +o';  Fob o0 —or 258 c
1538 Bath - 51 24 412 40120 +or17 +orrg tor44 +08 4oy 0o oo 276 c
SEASONAL CHANGES IN MEAN LEVEL
No. Jan. 1 Feb. 1 Mar. | Apr. 1 May1 June 1 July 1 Aug. 1 Sep.1 Oct. 1 Nov. r Dec.t Jan. 1
1431 +o'1 +or 00 oo 0'0 o0 —o1 —o'r =gy 00 oo +o'1 +o°1
1449-1470 00 oo a0 0o o0 oo —0'1 —o'1 00 o0 +o'1 +o'1 oo
14711489 oo oo —o'1 —o1 —o'1 —o1 o'o oo oo +o1 +o'1 +or1 oo
1501—-1521 0o oo oo —0'1 —0'I —0'1 [e}e} oo oo +o:1 +to1 +o1 oo
1528-1538 oo oo —o'1 —o1 —or —o'r oo 00 00 +o'1 +or +o1 o0




334 BELGIUM; FRANCE, NORTH COAST
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS Z,
N. E. Zone —0100 m.
1539 ANTWERP o000 o500 oooo  oboo
(PROSPERPOLDER) . (see page 182)  and and and and 58 48 o8 o3 286
1z00 1700 1200 IBoO
Belgium
15392 Boudewijnsluis . 5117 420 +oor3 +ooog +oo25 +0020 o0 to1 oo oo 281 c
153gb  Royersluis B 51 14 4 24 +oogo +ooi5 +0045 +o041 +o2  Fo3 00 oo 284 c
1539c  Boom . . 51 05 422 +orz; +oiro +oIs5 +o150 —o0'2 oo —o4 —oz 285
1530d  Gentbrugge . .51 03 3 44 o430 +o41§ 40630 +oboo —39 —33 TI1  —o04 10 x
1534 VLISSINGEN 0300 0900 0400 1000
(FLUSHING) . (see page 178)  and and and and 47 3' o8 03
1500 z100 16oo 2200
1540 Cadzand (Wielingen Sluis) . . §1 23 3 23 —oO030 —O025 0020 —ooz§ —oO'I -0z ‘o1 00 ®
1562 Zeebrugge BN 51 21 3 12 —o0035 —O0I5 —0020 —0035 +o'1 o0 +o3 +or 236
1564 Qostende . B 51 14 2 §5 —0055 —0040 —0030 —oo45 to0°3 +o3 +o'3 +o'1 2209
1565 Nieuwpoort .51 09 243 —OIIO —O0050 —O035 —0045 +06 +o4 tog For 2737
ozo0 o800 0200  0GOO
1568 DUNKERQUE . (see page 186)  and and and and 58 48 14 ob 324
1400 2000 1400 2100
France
1569 Gravelines . 5101 2zo0f —ooro —oolo —oozo 000G +o02z 401 —o1  —o'1 319
15692 Sandettie Bank . .§r 09 I 47 —0020 —O0025 ~—0Q020 0020 +o2 oo +03 oo 32 x
1570 CALAIS . . 5058 151 STANDARD PORT See Table V 402
1571 Wissant . .5053 140 —oo3p @ ® +17  +15  toy tob @
1572 BOULOGNE .50 44 1135 STANDARD FORT See Table V 5°01
oroo oboo o0Io0 0700
1579 DIEPPE . . (see page 198)  and and and and 9'3 72 26 07
1300 1800 1300 1900
1573 Le Touquet, Etaples . .s031 135 +toorz @ @ ® —0'4 o0 +o1  toz Q@
1574 Berck ’ . . .%o 24 1 34 +toood ©] ® O] -0 tox +o02  to'3 (O]
La Somme
1575 Le Hourdel . . g0 13 1 34 oozt +o026 0] ® +o7 4oy +o1  tog O
1576 St. Valéry .50 11 1 37 +ooz8 +oo4o (O] (O] +o'7  tod @ O] O]
1577 Cayeux . .50 11 129 +oo0o7 -+ool0 —ooo8 +oo013 +0°9Q +o'7 +o1 +o'4 §5'50
1578 Le Treport . 50 04 1 22 +oool +ooo5 +ooos +oOII +o'1  +o2 —o2 o0 5'02
1579 DIEPPE . .49 56 105 STANDARD PORT See Table V 497
1580  St. Valery-en-Caux .49 52 o0 4z —oo18 —o016 —o007 —o013 —o'5 —ol  —O2 +o-3 488
1581 Fecamp . . F 49 46 o 22 —ooz2 —o0018 —o0034 —0043 —0'g —o¢ Foj +o'5 48§
0000 0500 0000 0700
1582 LE HAVRE . (see page 202)  and and and and 79 6:6 30 1z 487
1200 1700 1200  IQOO
1582a Antifer (Le Havre) .49 39 © 09 +oozz +oors F0007 —OOTI +o'1 o'o 00 00 473
La Seine
1583 Honfleur . 49 25 © I4 —OI40 —OIJS +ooo5 +o0040 —b1  —o2  —OI +oz @ *
1584  Tancarville . 49 28 o0 28 —oro5 —oIoo +oro5 +or4o —or  —ox  —o2  +I0 © *
1585 Quillebeuf . 49 28 © 32 —0045 —0050 +or20 +oz00 00 0o oo tr4 © *
1586 Vatteville . 49 29 © 40 +ooog —oo20 +o225 +oz50 o0 —or1 +tob tz23 ® *
1587 Caudebec . 49 32 0O 44 +oozo —ooi5 +o0230 +ozo0 —o'3 —oz ‘o7 +24 @ *
1587a Heurteauville . 49 27 © 49 +orro +oo30 +o310 +o330 —o'5 o2 +og +27 (O] *
1585_ Duclair. . 49 29 © 53 +oazg +toiszo +o03g5 +o4to —o04  —O'3 +12  +3'3 ® *
1589 Rouen . . 49 27 100 +o4q0 To415 +o525 +osz5 —oz  —o1  tIg +36 O
1590 Trouville . .49 22 © 05 —0035 —OOI§ 0000 —OO0IO  TO'2 -0z =02 —O1 450
N W.
1591 Dives .49 18 o006 —ooss @ ® —onig —o5 -—o5 —ob —o4 (O]
1592 Quistreham . 49 17 © 15 —0020 —00I0 0005 —oo10 —o'3 —o'3 O3 TO2 444
1593 Courseulles . 49 20 © 27 —0030 O] —gozo —og —l'o —@7 T4 395
1504 Port-en-Bessin . . 49 21 O 45 TO045 TO0040 0040 —oog5 —o7 o7 —o4 oI 422

RZME* O

Tides pre
Tides pre
M.L. inferred.

No data.

See notes On page 344-

Tides predicted in Belgian Tide Tables.
dicted in French Tide Tables.
dicted in Netherlands Tide Tables.



FRANCE, NORTH COAST; CHANNEL ISLANDS 335
‘TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS Z,
N. w. Zone —or00 m.
0300 1000 0400 1000
1600 CHERBOURG. . (see page 206)  and and and and 63 50 2-5 I
1500 2200 1600 2200
1596 Rade de la Capelle - 49 25 1 o5 +orro +oo55 +orzs +orig +og  +og +oz  to2 427
1598 St. Vaast . ; - 49 35 116 +otos +oogs +orzo +erco +o'3  +oqg  —oz —oz2 380
1599 Barfleur - 49 40 1 15 +oroo +toroo +ooso +oogo  +o3 +o3 to-1 +o'1 394
1600 CHERBOURG. . 4939 1 38 STANDARD PORT See Table V 378
1601  Omeonville - 49 43 1 50 —OOI5 —O0OI0 —0020 —002§ —O°I o'o +o°1 oo 376
160z Goury - 49 43 156 —oroo —oo45 —orro —o1zo +i17 416  +ro  +or 484
0300 0900 0200  0gOO
1605 ST. HELIER . (see page 210)  and and and and 11X 81 4t 3
I500 2100 I400  2I00
Channel Islands Zone U.T.(G.M.T.)
Aldernev
1603 Braye - 49 43 2 12 %ooso +ooqo +oozs5 +orog —48 —34 —15 —og5 362
Sark
1603a  Maseline Pier . 49 26 2 21 +ooo5 +oors +4ooos +ooro —21  —1'5 —o6 —o3 487
Guernsey
1604 St. Peter Port - 49 27 231 oooo +ooiz —ooo8 +oocoz -18 —r11 —o5 4oz 529
Jersey
1605 ST. HELIER .49 11 2 o7 STANDARD PORT See Table V 606
1606 St. Catherine Bay . . 49 13 201 oooo +ooio +ooio +oo10 oo —o'l oo +or 6o X
1606a  Bouley Bay - 49 14 2 o5 +toooz +toocoz +oco4 +oocog —o0'3 —0'3 —oO'I —o1 576
1607 Les Ecrehou - 49 17 156 +ooog +oorz +ooro +oozo —o'z 103 —0-3 oo 612
1608 Les Minquiers . . 48 58 208 +ooo7 oooco —ocood +oo13 +o'5  voB  —o1 +o1 648
orooc  o8co o3oo o800
1614 ST. MALO . (sce page 214)  and and and and 122 92 4'4 I'5
I300 2000 1500 2000
France Zone —oro0
1609 Iles Chausey - 48 52 1 49 +ooro +ooro +oors +ocre +o'8 407 4oy +o'5  7°50
1610 Dielette - 49 33 1 52 toogo +oozs +toore +ooze —2'5 -—18 —08 —o2 §51
1611 Carteret - 49 22 1 47 +tooz5 +ooz5 +oo20 +oczs —10  —0'7 —o04 co 630
1611a Le Sénéquet . 49 o5 1 40 +toois +oo20 +oo25 +oo25 —0'3 —o2 —oI -0t 669
1612 Granville . - 48 50 1 36 +ooos +ocos +ooro +ooos +o8 406 +oz  —o1 721
1613 Cancale - 48 40 151 ocooo +ooos +ooro +ooro  +r1'3  +rr +oy +obh 776
1614 ST. MALO . 48138 2 02 STANDARD PORT See Table V 685
1614a St. Cast . 4838 215 ocoo oooo —oo20 —ooos —o'1  —o°I 0o oo 6:82
1615 Erquy . 48 38 228 —ooos —ooo; —oozo —cor5 —o8 —o5 —o4 —o1 640
1616 Dahouet . . 48 35 2 34 —ooo5 —ooo5 o035 —ooro —o'g —o'5 —o'5 —oz2 628
1617 Le Légué. .48 32 244 —ooo5 oooo -—ocojo —ooz0 —o08 —o'5 —03 —o1 63 x
1618 Binic . 48 36 2 49 —ooo5 ocoo —coze —oozo —o8 —o'5 —o3 —o1 6.31
1619 Portricux . . 4838 249 —ooo; —coos —cozge —ooze —o08 —ob —o'3 —o1 638
1620 Paimpol . . 48 47 302 —oolo —coo5 —oo3s —oo03§ —1'3 —og —o'5 —o1 618
1621 Ile de Bréhat . 48 51 300 —ool5 —ooo; —o0oso —oo45 —1'7 —I12 —o7 —o03 586
1622 Les Heaux de Brehiat. F 48 55 3 05 —ooos —oorg —orrs —ooze =—23 —16 —10 —og S'gl
1623 Lezardrieux . - 48 47 306 —ooio —ooro —ocoso —aoze -17 ~1'2 =06 —oz2 g8
1624 Plougrescant - 48 51 313 —oo40 —oo40 —o0120 —0055 —2°5 —I17 —0'g —O'I §G5
1625 Tréguier . . 48 47 3 13 —oo3s —oo035 —oi130 —oos0 —2'4 —17 —11 —04 546
1625a Perros-Guirec . 48 49 3 26 —oo35 —oo45 —oi1z25 —oros —2'8 -19 —o09g —o2 539
1626 Ploumanac’h . 48 50 3 29 —o035 —oogo —oi130 —oros -3z -2 —I10 —0'4 §'I§
SEASONAL CHANGES IN MEAN LEVEL
No. Jan.1  Feb. 1 Mar. 1 Apr.1 May: June: Julyr Aug. 1 Sep.t Oct.: Nov.1 Dec. 1 Jan. 1
15341571 oo 00 —o1 —o1 —o'r —o'1 o0 0’0 oo o +o1 +o'1 00
1572-1581a o0 —o1 —o1 —o'1 00 oo 00 00 +o°1 +o°1 oo 0'0 o0
1582—1602 [s}] o0 =01 —0'1 -0’1 oo [sXs] oo o0 +o1 +o°1 +o1 00
1603-1626 Negligible



F

PORTUGAL; SPAIN, SOUTH-WEST COAST

339
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS  Z,
N. w. Zone U.T.(G.M.T.) m.
0400 0Qo0 0400 0900
1741 LISBON . . (see page 226)  and and and and 38 30 1°4 o5 !
1600 2100 1600 2100
Portugal
1730 Viana do Castelo P 41 41 8 so —oo20 0000 +o010 +o015 —0'3 TO3 00 g0 200
1731 Esposende . 41 32 8 47 —ooz0 0000 +oo10 +oo15 —o6 —o5 ot 00 ®
1732 Povoa de Varzim . 41 22 846 —oo20 0000 +oo10 +oors —o'3  —O03 ‘o0 o0 O]
1733 Porto de Leixoes P41 11 8 42 —oo25 —o0I0 0000 +o010 —0'3 —o03 —oOI o0 200
Rio Douro
1734 Entrance 5 . 41 09 B8 40 —ooro +0005 40015 +ooz; —ob —o5 ol oo 196
1735 Oporto (Porto) . 41 o8 B8 37 +oooz +ooco2 +oo40 +oogo —o'5 o4 O +o1 1°g6
1736 Barra de Aveiro P 40 39 8 45 +ooos +oo10 +ooro +oors —ob  —o4 oo +o02 200
1737 Figueira da Foz P 40 09 8 51 —oory 9000 +o010 40020 —o0'3 —0'3 TOI 00 2700
1738 Enseada da Nazare
(Pederneira) . .39 36 g o5 —oojo —O00I5 TOO05 +o005 —o0°5 TO'4 oo toz 200
1739 Peniche : P39 21 9 22 —0035 —O0I§ —ooog ogoo  —o'j3 —03 TOU o0 2'00
17392 Ericeira .38 58 g 25 —coqo —ooz5 —oolo —oo10  —o'4 —o'3 —o1  tor 270
River Tagus (Rio. Tejo)
1740 Cascais - : P 38 42 g 25 —o0040 —O025, —00I5 —oo10 —0'3 —o3 tot +o0'z 208
1741 LISBON .38 42 ¢ o8 STANDARD PORT Sé¢e Table V 2°20
1743 Sesimbra . P 38 26 g 07 —oo45 —0030 —0020 —oo10 —0'4 —04 o0 ‘o1 200
1744 Setubal ‘ P38 30 8 54 —oo20 —ool5 —000§ +ooog —o0'4 —o3 Ol 00 2'00
1745 Porto de Sines . P37 57 8 53 —ooso —0030 —o00z0 —o00l0 —04 TO'4 (3] +o'1 200
1746 Milfontes . .37 43 8 47 —oo40 —0030 @ (O] —o'1 —o'1 +o-1 +o'2 O]
1747 Arrifana . : .37 17 852 —oozo 0020 ® ® —o'1 00 oo +oz @
1748 Enseada de Belix . 3701 8358 —oogo —oo3o —0020 —po15 +o'3 ‘oz 03 +0'3 0]
1749 Lagos s P 3706 8 40 —oroo —0o40 —OO30 —ooz25. —0'4 TO'4 oo +o1 200
1750 Ponta do Altar . . 3706 831 —oloo —0040 —O030 —oo0z5 —03 O3 oo to1 ®
1751 Enseada de Albufeira. . 3705 815 —oozs +o0OI5 —O005 oooo —o0z —oz +to1  Toz2 0]
1752 Cabo de Santa Maria . P36 58 7 52 —oo5o —0030 —oco15 +ooos —o4  TO04 oo 401 2°00
Rio Guadiana
1753 Vila Real de Santo
Anténio P 37 11 7 25 —O050 ~—00I5 —OOIO oooo —0'4 —O3 oo +toz 200
0500 1000 0500  II0O
1741 LISBON . . (sec page 226)  and and and and 38 30 1°4 o5
1700 2200 1700 2300
Spain Zone —o0100
17532 Ayamonte § 37 13 7 25 +ooos +0015 +oozg +oo45 —O7 —a'b 0o -0t 1'75
Ria de Huelva ’
1754 Bar . . : : § 3708 652 o000 +oo15 +oo35 “oo3o —o'6 o5 —oz2 —O1 1-85
1755 Huelva, Muelle de Fabrica 37 15 6 58 +rooro +002§ #0045 +oogo —o0'3 O3 o2 0.0 O]
Rio Guadalquivir
1756 Bar . 3 S 36 46 6 206 —ooo§ +ooo5 +ooz20 +oo3o —o6 —o5 ot —o1  1-88
1757 Bonanza ; . §36 48 6 20 +ooz5 +0040 +otoo +o120 —o8 —ob —03 o0 I'74 c
1758 Corta de los Jerénimos § 37 08 606 +ozio to230 +o255 +o34s —12 o9 T4 o0 I'§§ c
1759 Sevilla . . §37 20 600 +ogo0 +0430 4o510 +os45 —I7 "Iz TO5 o0 I'32 €
1760 Rota § 36 37 6 21 —ooro too1o +o025 +oors —o'7 —o6 —o3 =—o1 I'70
Cadiz
1763 Puerto . §36 32 617 o000 10020 +o040 +oo025 —O'5 05 TO2 oo 187
1764 La Carraca §36 30 6 11 +oo20 +0050 +otoo +oogo  —o'5  —o4  TOL oo 1'92
1765 Cabo Trafalgar . 36 10 5 18 —ooo3 —0003 +ooz6 +ooz6 —14 —11 —og  Tol I'4 x
17652 Rio Barbate .36 11 5 55 toorb +oo16 40045 +oo4s —I'9 TI'5 04 +o1 126
1766 Punta Camarinal , 36 o5 5 48 —ooo7 —0007 +oo13 +oorzy —1°7  TI'4 —o6 —o2 I'2 x
SEASONAL CHANGES IN MEAN LEVEL
No. Jan. 1 Feb. 1 Mar. 1 Apr. 1 May1 June 1 July 1 Aug. 1 Sep. 1 Oct. 1 Nov. 1 Dec. 1 Jan. 1
1681 -
#6901 698} Negligible
1699—1719 oo —o'1 -o'1 —o'1 00 0o o0 00 o0 +o'1 +o1 oo 00
1720-1766 Neghgible



CENTRAL MEDITERRANEAN

341
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS 7,
N. E. Zone —orxoo0 m.
1770 GIBRALTAR . . (see page 230) — — — — 10 07 03 o1
1835 La Skhirra 34 17 10 05 +oos5 +oogs +ezro +oz10 +1'1 4oy +o'7  +o4 1028
1836 Gabeés - 33 53 1007 +ooss +oogs +torzs +orzs +r11 +ob  +o7  +oz 119
1833 Bou Grara - 33 32 10 41 +o420 +oq20 +os45 +o545 —o2  —oz 4oz +oz o3
1838 Houmt Adjim . - 33 43 10 45 +o13o +torgo +ozzo +o230 +oz oo +o'2 o0  o'bg
1839 Adjim Bar - 33 44 10 40 +orzo +orzo +oz45 +o245 +11 4oy to7  +o ®
1840 Houmt Souk - 33 53 1o 52 +orzo +oizo +oz240 +ozqo +o'7  +o'5  +o7 406 114
1841 Ras Tourg-en-Ness 33 49 11 03 +Joro5 -+toros +orrg +orrs +o4  +o3  +o5  +og  ogg
1842 Zarzis . . 33 30 11 07 +oroo +oioo +oizo +o1z0 00 oo +oz +or o063
1843 Ras el Ketef .33 II II 30 —0035 —o0035 +0040 +0040 oo =-o1 +o3 +oz o052
Italy
Gulf of Genoa ‘
1850 Imperia I43 53 8or +osso +osso +o640 +obgo —oy —o'5  —0'2  —o1 QI
1851 Genova (Genoa) I 44 24 8 54 +os25 +os25 +obio +obro —o-y —o'5 —o'z —ol 0I5
18512 La Spezia : I4404 o951 +os20 +o520 +o545 +0545 —0'7 —o04 —o2 o0 0'20
1852 Livorno (Leghorn) I43 33 1018 +oss0 +oss0 +obzo +obz0 —07 —o5 —o2 o0 o017
1853 Civitavecchia I42 o6 11 47 +ob1s5 +obrs +obzs +ob25 =06 —o04 —o2 0’0 0°20
1854 Gaeta - . ; - 41 13 13 35 +ob620 +obzo, +objo +ob30 —0'7 —o'5 —oz —o1 oI5
1855  Napoli (Naples) I 40 50 1416 +0b30 +ob3c +obse +obgo —o'b —o4 —oz 00 020
1856. Ischia . . - 40 44 13 56 +ob15 +obis +obzo +ob3o -0 —o5 —oz —o1 o016
1857 Tropea . 38 41 15 54 +ob30 +objo +oboo +oboo —ob —0'4 —o2 —o'I 020
Strait of Messina
1860 Villa San Giovanni. .38 13 15 38 +orz0 +orzo -borzo +orze —o8 —o5 —o2 o0 o012
1861 Reggio Calabria 38 o7 15 39 +oozo +oo20 +ooq0 too4o —~o08 —o0'5 =0z —0o1 o012
1862 Taormina 37 51 15 17 +ooio +ooio +oozo +oojo —o- —o'§ =o'z —o'I 0'12
1863 Messina I38 1z 1534 —o230 —o230 —oos0 —oo5o —o —-0'5 =02 —O0'I 0'12
1864 Capo Peloro . 38 16 15 39 +obzo +obz0 +obso +obso —o'7 —o's  —o1 00 0°20
Lipani Islands
1865 Lipari . - 38 28 14 57 +obzo +ob20 +ob4o +obgo —06 —o04 —o02 —o1I o020
Steily
1866 Milazzo . 38 xg 15 15 +obgo +o630 +cbro +obro —o6 —o4 —o2 —o'I o020
186 Palermo I38 o8 1320 +obris +obrs +objo +ob3o0 —o06 —o4 —oz —o1 o021
18 Marsala - 37 47 12 26 +ob15 +obis +obgo +obgo -0y  —o'5 —oz o0 o'I§ *
1869 Mazara del Vallo - 37 39 12 35 +o240 +oz40 +o230 +o230 —08 —o5 —o2 o0 0'I% *
1870 Porto Empedocle I37 17 13 32 +ooso +ooso +oroe +oro —08 —o3 —oz o0 01§ *
1871 Catania. - 37 29 1506 +ooz5 +ooz5 +oogo +ooso —o'8  —o'5  —o2  —o'1 o1z *
Malta
1880 Valletta - 35 53 14 3r +ooso +ooso +oozs +ooz5 —o6  —o4 00 +o'1 030 *
Italy
Golfo di Taranto
1885 Taranto - 40 28 17 13 +oo4§5 +oo4s +oo4s +oo4s —o0'7  —o5 —o1 o'c 02 x
1885a Otranto . 40 09 18 30 +oos0 u+0050 +oo50 +ooso —p7  —o0'5  —o1 00 o2 x
1894 VENEZIA (Venice) . . (see page 234) — — — — 0'g 06 04 o1
Adniatic
1886 Brindisi I 40 39 17 58 +os00 +o500 +osoo0 +os00 —o'6 —0'4 —0'3 =—0I 01§
188 Vieste . - 41 53 10 11 +o440 +o440 +og40 +og40 —06  —o4 —ow2 o0 0'20
188 Ortona . . 42 21 1425 P P p P —o5 —o03 ~o1 +o1 o3 X%
1889 Ancona. 14337 1330 b p p —o'5s —o3 —or1 +o1 o030 *
1890 Pesaro . . 4355 1255 P P P P -0'3 -0z =—o1 +o1 037 *
18goa  Porto Corsini T 44 30 12 17 —0020 —c020 —002§ =o0025 —0'3 —o'1 oo 00 040
1891 Chioggia . 45 13 12 16 —o0025 —o0025 —002§5 —o0025 o'o oo oo o0 o'52
1892 Malamocco - 45 20 12 21 —0040 —O0040 —0040 —0040 oo oo 00 o0 052
1804 VENEZIA . 45 26 12 20 STANDARD PORT See Table V o052
18942  Porto Marghera - 45 28 12 15 +ooz5 +oo25 @ O] oo oo oo oo 052
189 Grado . . 45 41 13 23 —0020 —0020 —0020 —0020 o0 oo oo o'c 052
Ing Trieste . I45 39 13 46 —or15 —orr5 —orrg —orrg oo oo 00 o0 052
SEASONAL CHANGES IN MEAN LEVEL
No. Jan. 1 Mar. 1 Apr.:1 May: June: July:r Aug. 1 Sep.t Oct.1 Nov.1 Dec. 1 Jan. 1
1768-1896 Negligible



EASTERN MEDITERRANEAN

343
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. High Water Low Water MHWS MHWN MLWN MLWS  Z,
N. E. Zone —0200 m..
oBoo 1I00 0I00 0500
1770 GIBRALTAR . . (see page 230)  and and and and 1’0 07 03 o'
2000 2300 1300 I700
Lebanon
1987 Tripoli . 34 27 35 49 0442 0442 (O] (O] —-o4 —0'3 oo oo @
1988 Beirut . 33 54 35 30 —o456 —o456 G ® -o06 —o4 —O1I 00 ®
1988a Sidon .33 34 35 22 —0450 —O0450 TN400 T0400 04 —o'2 00 +o'1 ®
Israel
1989 Hefa . 32 49 35 00 —O0§505 —O0505 Q ® -0'4 —o'3 —oz oI 0] x
1990 Ashdod . 31 so 34 38 —oso5 —0505 ® ® ~g4 —o'3 —oz To1 03 X
Egypt -
1991 Port Said . . ; P .31 16 32 19 —objo —o4ro —o0520 —O0glo  —O'3 —o0'2 +toz  +oz 045
1992 El Iskandariya (Alexandria) . 31 10 20 51 —0435 0435 T0440 0440 —u'g —o04 —o2 —o1 03 x
1993 Salum : i : .31 34 25 I0 TO440 TO0449 © © —o —o'5 —oO1 0o ®
Libya
fgg4 Bardia . : . 31 46 25 10 —510 —cglo —o450 —o450 —o'8 —ob —o2 oo 010
1995 Mersa Tobruk . . 32 05 23 58 O] © Tide hardly appreciable o1 X
1996 Mersa el Brega . . 30 25 19 35 torro +orro +orzs +oIzs —-o06  —o03 oo to1 034
1997 Misurata . . : . 32 22 15 13 +totoo +oroo +o13j0 40130 —o'5 —O'3 oo toz 037
1998 Tarabulus (Tripoli) . . 32 54 13 11 +orzg4 +orzq toige torsg To'5 04 —o'1 o0 ©3 *X
SEASONAL CHANGES IN MEAN LEVEL
No. Jan. 1 Feb.1 Mar.1 Apr.1 May 1 June: July: Aug. 1+ Sep. 1 Oct. 1 Nov.1 Dec. 1 Jan. 1
1750—1981 Negligible
1983-1991 00 -0’1 —o'1 —0'1 00 +o°1 +o'1 +o'1 oo oo 00

1992-1998

00 00
Negligible



PART III

HARMONIC CONSTANTS

These data are intended for use with the Simplified Harmonic Method of Tidal Prediction. This may
be carried out either manually using Form N.P. 159, or by calculator or computer using N.P. 159a
(the PC version of N.P. 159) or other program based on N.P. 159 or Forms A and B at the back of
this book as described on pages xxvi to xxvii.

Whichever method is used the results will not be exactly the same as those in Part I, which use many
more harmonic constituents—sometimes in excess of 100—and thus can be expected to be of greater

accuracy.

Except where indicated to the contrary, harmonic constant values are based on observations lasting
for at least one month.



402 ISLES OF SCILLY, AND ENGLAND, SOUTH COAST
M.L. HARMONIC cONsTANTS Zone U.T.(G.M.T.) S.W. CORRECTIONS
No. PLACE Zo 2 2 K 0, }-diurnal }-diurnal
m. g Hm g Hm ¢ Hm g Hm f4 F, f Fe
1 St. Mary’s . 313 130 176 171 o061 100 o005 341 00§ 288 o020 O ©
2 Penzance (Newlyn) . 308 135 172 Igg 058 112 oob 341 oo5 201 o036 @ O]
2a Porthleven . 308 135 165 185 o'52 109 007 356 oof 263 o038 O ®
3 Lizard Point . 299 137 16z 186 o055 11 oob 324 oob 239 o035 @ (O]
4 Coverack . . 299 143 163 192 o054 128 o007 336 o005 227 0042 O] ®
5 Falmouth. . 300 147 164 196 o056 128 o709 352 oo 224 o046 O 0]
7 Mevagissey . 314 151 162 206 o054 112 o008 355 005 202 0044 (O] ©
ga Par . . . 312 155 1°57 zog o'57 121 007 348 o©07 200 o046 108 000§
Fowey . 314 147 166 198 o054 o097 o000 307 oob 208 ooy © (O]
14 PLYMOUTH
(DEVONPORT) . 330 155 169 207 o061 113 o008 348 o006 185 o049 o078 oo0b
14a Saltash . 336 156 158 206 o062 122 007 347 oob 164 ©0'048 04.3 ooog
14b Cargreen . . . 339 155 167 222 o051 104 006 303 o007 199 o056 058 oor
14c Cotehele Quay . . 240 1b2 157 245 o053 18 o007 309 oob 280 o055 130 ©°0IQ
14¢ Jupiter Point . 335 156 168 212 obo 112 008 350 o004 I74 0054 046  o-00b
14f St. Germans . 334 154 164 2006 o058 122 006 ooz o004 224 0056 141 0016
15 Turnchapel . 332 153 164 207 obo o097 o008 348 o006 191 o044 073 0007
152 Bovisand Pier . 330 151 161 210 o058 124 o'I0 342 010 210 0050 %
17 River Yealm Entrance . 318 155 163 207 o058 149 008 o013 oo5 198 o045 978 o008
20 Salcombe . . . 310 161 152 215 0§57 117 007 351 oob 167 0047 o029 ©0°007
21 Start Point . 320 162 153 211 o063 100 o007 oro o007 134 0023 o11 0000
23 Dartmouth . 2093 162 142 220 o056 106 o008 329 o'o5 127 0'039 351 0'01Q
23a Greenway Quay . 294 173 140 227 o038 110 o012 322 007 136 0034 337 o©0I2
23b Totnes . : . 151 I75 113 233 045 121 007 352 oob 358 o042 184 o005
zg Torquay . 3 L . 28g 172z 131 227 o'55 Il 012 356 o006 111 0040 31§ o016
26 Teignmouth (Approaches) . . 274 172 128 228 o054 114 o012 354 007 109 oobo 312 07020
26a Teignmouth (Shaldon Bridge) 2.76 179 1'24 239 o0'§1 120 o©O'I0 352 oob 104 o051 333 90030
26b Exmouth (Apiroaches) . 251 174 125 230 047 106 o005 358 o005 ofo oob7 269 o-018
27 Exmouth Dock . A . 2:10 181 131 247 o051 113 009 352 0°03 108 o031 356 o027
27a Starcross . . 2r19 184 110 251 o042 118 o007 o013 o0b o048 0038 322 o018
28 Lyme Regis . 8 : 2744 178 111 229 o5 107 O'IL oo8 o'04 o079 o00bg 276 07029
29 Bridport (West Bay) . . 243 177 111 236 o048 107 00§ 355 ©'05 obs c086 267 o'03b
30 Chesil Beach . . . z28 183 108 242 o046 107 00Q 348 o004 osg o081 276 o034
31 Chesil Cove i . z27 181 108 226 o049 128 oob 357 004 o048 o070 263 o0z
33 PORTLAND . 1701 I91 v 242 o031 109 009 346 o005 o004 07305 204 0°215
35 Swanage . . . 149 260 o036 285 o018 130 009 349 005 230 0-858 o019 o820
36 Poole (Entrance) : . 149 284 o039 306 o018 110 008 123 o005 222 082 342 o'boo
36a Poole (Town Quay) . . 149 287 o039 306 o016 120 o008 350 o004 222 o0gb6 oco5 0794
36b Pottery Pier . . . 149 294 039 313 o016 136 o008 343 o003 218 o0'923 007 o 668
37 Bournemouth . i . 149 270 o040 299 018 112 o010 0I5 004 217 0913 ooy 0°6g5
35 Christchurch (Entrance) . 117 285 o042 3l2 oIz 123 009 347 004 201 o637 311 0230
38a Christchurch (Tuckton) . 114 334 o029 313 o1r 116 o0y 335 003 211 0-829 234 0436
39 Hurst Point . 197 314 o7l 357 o021 12§ 007 004 005 24 o262z 262 o117
40 Lymington 3 . 204 320 o778 ooco o024 135 009 o022 004 17 0270 262 o156
42 Bucklers Hard . . 240 328 104 o013 032 114 010 ooc8 o002 o0gyg 0144 250 0'097
43 Stansore Point . . 239 328 111 o020 034 130 009 347 003 o84 o136 234 0044
45 Yarmouth . 2'03 311 071 350 o©'24 102 008 349 o003 118 o325 276 o219
4g Totland Bay . 188 208 o058 320 o022 104 009 3 o'0b 155 0434 302 0'323
48 Freshwater . 162 289 o059 317 o022 108 o009 336 oo5 172 0416 303 ©'195
51 Ventnor . 233 3tr o'g5 o012 o'21 14 ocbh olo o003 ogg o176 © O]
55 Sandown . 5 : . 241 317 1’19 oo8 038 135 ooy 025 oo og1 o5y @ ®
53a Foreland Lifeboat Slip . 282 327 1'39 o©Io 043 102 009 3I7 003 074 o088 239 0028
5% Ryde . . . 2276 325 130 ©lo 044 094 009 028 o002z o087 o112 241 0043
6o Cowes . . . 267 329 119 o021 037 108 o007 344 o003 o076 o138 231 0074
61 Calshot Castle . . 296 328 130 o014 045 113 o'o8 o021 o001 0go 0117 241 0042
6z SOUTHAMPTON . 287 328 138 o013 o4z 116 009 342 003 o©9I 07120 245 0057
62a Redbridge . 282 327 131 o015 o045 106 009 352 002 o0f2 o126 245 0°'001
63 Warsash . . 2095 330 128 o018 o037 log 0o'I0 326 o0z oy o127 243 o0'056
63a Bursledon . 305 333 126 o022 o040 106 o009 340 o002 086 o146 248 o002

Kgey~"0@E

No data.
Constants inferred.

Constants from 15 days' observations.
Constants from 3 days’ observations.

Owing to large seasonal variations, see table across.
Owing to large fortnightly variations, see Table VI.

M.L. inferred.



ENGLAND, SOUTH AND EAST COASTS 403
M.L. HARMONIC CONSTANTS Zone U.T.(G.M.T.) 5.W. CORRECTIONS
No. PLACE Zy 2 2 1 0, }-diurnal t-diurnal
m, g Hm g Hm g Hm g Hm f F, fs Fe
65 PORTSMOUTH . 287 326 v o1z 043 113 009 350 003 077 0102 240 0-048
68 Chichester Harbour (Entrance) 283 326 149 o010 o047 127 o00b o001 o0b 087 o063 296 o018
68a Northney . 5 . - 273 330 155 o8 o048 123 o008 o050 o004 o085 o071 234 0°024
68c Itchenor . - 2'go 330 1°43 o016 o4 115 o008 325 o003 ofg oobo 273 0032
69 Selsey Bill - 294 321 109 oro o058 111 oog 258 o0z oby o029 271 0’008
70 Nab Tower - 258 317 143 oor 045 113 o009 342 o001 084 o'07. 249 o017
73 Bognor Regis - 314 323 182 o010 oo 154 o005 oI5 o008 o057 oor 253 0006
74a thtlehampton (Norfolk Wharf) 283 323 197 o016 o054 108 o0b o0 oco3 346 0'024
81 SHOREHAM . - 340 322 215 onr o700 102 o008 353 o0z 354 o017 265 0.003
82 Brighton . - 349 322 218 o008 o9 154 007 027 o005 345 0013 205 0003
83 Newhaven . 361 323 226 oic 073 107 007 331 o0 322  0'020 %
84 Eastbourne - 377 323 236 o1t o077 oo ooy 023 o001 318 o011 © (O]
85 Hastings . - 385 325 260 o017 o081 106 o006 192 o003 293 o011 @ ®©
86a Rye (Harbour) . RS /! 327 218 o021 o052 103 005 230 004 347 o0y @ O] I
87 Dungeness - 413 326 265 o020 086 o9z o007 155 o004 287 0042 194 0003
88 Folkestone - 392 329 244 o026 o084 o043 o008 16z o003 285 0049 184 o©-00§5
8 DOVER . . 370 332 v 024 ©'71 043 o005 177 o006 276 o052 18; o006
98 Deal . + 354 335 2005 o2t o063 355 o002 179 0713 271 0050 175 0'004
99 Richborough + I'42 344 1'50 039 024 o024 004 179 004 3I4 0120 196 0029
o2 Ramsgate . . 2256 339 186 o030 o056 o1z o008 182 oog 281 0038 191 o0'007
103 MARGATE . 264 1343 v 036 o048 o1z o011 186 o012 346 o022 086 o.004
to4 Herne Bay - 273 349 180 048 o054 346 o009 171 o1z 004 0013 040 0°007
108 SHEERNESS . 306 354 @ ost o058 o014 our 189 o013 o025 o0'023 049 0007
ro8a Bee Ness . - 298 357 205 056 o06c o032 o1z 202 013 033 o025 @ ©
1og Chatham (Lock Approaches) 2'95 357 2715 054 063 oi15 or1r 188 o014 o030 0027 ofo 0008
10gb Rochester . - 29T 000 2719 o6 o059 ot o010 200 o016 030 0033 @ ©
10g¢ Wouldham - 269 o008 199 o0b7 o053 o024 o014 204 o010 359 o047 obg o010
10ogd New Hythe . - z03 o017 187 o079 o047 o056 o013 211 o1z 330 o0-0bg 049 0s0II
toge Allington Lock . - 096 o029 ogb o088 o030 348 o0b 238 o005 356 0486 336 o154
110 Southend-on-Sea . 302 354 @ 049 o059 orr oirr 188 o013 o021 0022 o050 o0-00b
110a Thames Haven . 315 000 2117 o3b 063 o014 o012 192 013 o012 0021 057 07605
111 Tilbury 333 o009 232 obg o066 o21 o013 197 o014 o007 o001 053 000§
112 Woolwich. w 021 253 o84 o074 o027 o013 202 o014 358 oor0 o033 o007
113 LONDON BRIDGE . w033 255 100 ©'72 031 o014 215 o044 318 oerr o039 o009
116a Shivering Sand Tower 275 347 18 o040 o052 o0 o010 185 o013 oro o024 032 0'007
117 S.E. Long Sand 2'5 338 169 o032 o049 351 o008 167 o012 ooo o032 043 0°004 x
121 Whitaker Beacon 25 34¢ 168 o040 o052 333 o110 196 o010 o016 o0-028 027 0°010 x
122 Burnham-on-Crouch . 250 350 187 o049 o053 oob o1r 189 o013 35 0036 043 o018
12z2a North Fambridge 2'55 358 180 o052 048 o006 o007 184 o015 o005 o031 055 0015
122b Hullbridge 2’55 356 187 o056 -o'54 038 oob 190 o012 341 o003z obo o015
123 Bradwell-on-Sea 285 345 172 045 0'52 o014 o1z 187 arj o40 o026 033 o015
123a Osea Island 2768 352 183 o047 052 o004 o010 187 o1b o044 o048 o054 o019
124 West Mersea w 348 169 o047 o045 o17 o008 177 o135 349 o041 o026 o012
126 Brightlingsea 284 341 164 o042 o047 o013 o008 170 o014 oo0g o039 © O]
128 Clacton-on-Sea . 2-38 335 153 034 0945 352 O I1 175 o111 ocoB 0°044 030 0'0I4
129 WALTON-ON-THE-NAZE 223 332 140 024 o040 358 o1t 178 o013 o015 owo44 o013 o018
12ga Bramble Creek . c 238 328 132 o019 o036 o10 o1z 166 o013 o037 0056 027 0033
130 Sunk Head - 208 331 1134 027 038 347 o007 167 o011 o025 o048 o007 0018
SEASONAL CHANGES IN MEAN LEVEL AND HARMONIC CONSTANTS
No. Jan.t Feb. 1 Mar. 1 Apr.1 May 1 June:r July 1 Aug. 1 Sep. 1 Oct, 1 Nov.: Dec. 1 Jan, 1
1-6o Negligible
61-63a +o1 o0 —0'1 —o'1 01 0’0 0°0 00 oo 00 +o'1 +o'1 tot
64-130 Negligible
33 M, obz 061 0759 0§57 058 o-6o 061 061 o-bo 059 o060 061 062
65 M, 1041 1°41 1742 1°42 141 1'39 1°39 1'40 1°42 I°42 1°42 1°41 141
8g M. 224 224 225 2-25 2'23 2°21 2721 2:25 2:28 2730 2:2q 220 224
103 M. 162 160 1'6o 1°59 158 1'57 159 164 169 1-70 168 1-65 1-62
108 M: 200 2'00 202 203 2+01 197 1:97 2-01 206 2:08 2'07 2:03 2-00
109 M, 218 217 2'14 2'12 213 2-16 218 2°17 2714 2'12 213 216 2:18
rro M; zor1 2:02 2°05 2-08 2'09 2:07 2'0§ 2:03 2:03 2'04 2-03 2:02 2'01



SCOTLAND, WEST COAST; ENGLAND, WEST COAST; WALES 407

M.L. HARMONIC CONsSTANTS Zone U.T.(G.M.T,) S.W. CORRECTIONS
No. PLACE Zy 2 S, i 1 {-diurnal 3-diurnal
m. g Hm. ¢ Hm ¢ Hm g Hm § F. fe Fe

391 Southend, Kintyre . ; . 117 344 071 o042 020 201 007 051 009 @ © © @
393 Campbeltown . . . . 1’80 349 092 044 o021 192 010 045 oIl 115 007 ozz 0000
393a Carradale . 5 . . . 185 347 1702 033 o027 192 0'I0o 057 o008 129 0'0b 342 0°014
393b Loch Ranza . § ; . 171 342 107 037 029 190 Ol 044 010 116 0068 é O]
394 East Loch Tarbert . 5 . 192 346 116 o041 o35 192 o'10 039 o010 II0 00 6 © @
396 Rubha Bodach . . . . 178 340 100 037 024 200 009 046 o008 112 0-034 358 o030
396a Tighnabruich . ; ; . 208 344 105 037 o022 194 008 045 o008 130 o120 026 0022
398 Millport . . " . . 1-94 343 113 035 030 IQl OIl 045 o010 119 0074 355 o018
399 Rothesay Bay . . . . 1go 340 116 o35 o027 188 ow0g o040 o007 110 0071 ool 0°030
399b Coulport . . : ; . 182 342 122 o034 o029 180 o110 o050 o100 125 0091 O]

309c¢ Lochgoilhead . : : . 171 344 I'14 030 032 193 o1z 031 009 126 o108 346 0030
402 Rosneath . . : ; . 202 344 117 038 o033 =210 01l 053 010 120 0°095 358 o029
404 GREENOCK . . ; . 1'99 346 v 038 o031 193 o1r o048 o110 118 0093 o0l 0037
407 Glasgow . : : . . 277 355 1'44 044 037 203 o'I0 o056 o009 172 ©074 047 0055
408 Brodick Bay . . ; . 186 347 104 o41 o026 201 o009 o035 009 106 o072 Q@ ®
410 Ardrossan i ; ; . 186 343 107 o036 o027 183 o'10 0§51 ©00Q 122 © ogf) 334 ©'020
412 Troon . ; ; : . 1'g1 340 109 033 0©'30 195 ©'I2 037 Ol II4 0074 o]
414 Girvan . s : i . 182 340 1-05 o028 o028 183 o012 o040 o©'10 127 0057 ®© 0]
415 Portpatrick . . g . 208 333 134 o016 o038 190 oIr o042 o010 0] O] O] ©
420 Drummore g 332 337 =202 o021 o067 18y o1 046 o'10 206 o014 O {o]
421 Isle of Whithorn 374 334 236 org o73 178 0716 obz o1z 309 oo1g @ (O]
424 Hestan Islet 421 339 276 o022 o086 181 o1 o032 oIz 318 o016 © o] I
434 Workington H . . 442 332 273 ©I5 087 197 o1z o042z o011 3lo 0017 066 0001
435 Whitehaven : 5 p . 453 331 260 ocog oBo 172 o112 o042 oI1 300 0017 ©
439 Barrow (Ramsden Dock) 500 331 v o1 T 196 o'12 o045 o011 306 o022 143 0001
4392 Roa Island . . 5§00 320 v o12 v 1go o'12 o044 o1 308 o023 117 0'00I
439b Haws Point . 48 328 3o7 o010 100 191 014 048 o011 308 o023 ©

439¢ Halfway Shoal . 471 325 v co7 ©0'97 194 ©'I2 043 ©II 3O 0021 1I2  0'001 x
441 Heysham . . . . .50 325 v o008 v 193 o1z o040’ o111 3o oorg O ©
44g. Fleetwood . 5 5 . 498 326 305 oog o097 1Igo 01z 041 OIT 297 or021 270 ©0°'C01
448 Formby . 3 5 : . 515 316 312 359 o098 190 o012 043 O'I2 316 o026 169 0002
451 New Brighton . : ; . 504 320 3oz 002 IO 210 0I5 040 O'1I 282 o025 o8g o002
452 LIVERPOOL . i : . 514 323 ® oo7 101 192 o012 o042z o011 287 o023 072 07002
453 Eastham . 2 " : LW 324 3°33 olo I'I0 185 o'12 043 o©'Iz 200 0023 08)6 0°002 x
461 Hilbre Island . ' . . 514 317 2792 000 095 189 o1 039 oIl 290 0023 ®
466 Peel . 3 : : . 2:go 324 180 oob o054 188 o'11 078 o005 272 oozt @ ©
4bg Ramsey . ; : s . 416 327 249 oog o070 192 010 040 009 319 o016 @ ®©
468 Douglas . ; ’ . . 398 327 =231 ooy o7z 192 012 049 0'10 298 o011 @ O]
468a Port S5t. Mary . . ; . 321 325 195 oo3 063 191 o010 037 OII ® @ ®
46ga Port Erin . . . . z3 321 176 359 o056 181 008 o4z o010 @ ® 0]} O]
47t Llandudno : 3 . . 403 308 267 345 085 185 o013 o040 orr 286 o016 @ (o]
472 Beaumaris . . . .ow 312 2'54 350 ©°75 192 o©0'12 027 012 282 o021 © ©
473 Menai Bridge . § 3 : 4'03 316 2:33 357 o7b 202 o012 obs oob 284 oc21 O O]
474 Port Dinorwic . : a . 338 302 7t 339 052 208 o008 ob; o005 239 0044 004 0°005
475 Caernarfon : : ; . 304 292 161 332 053 200 O'l4 057 oob 254 o052z @ ®
475a Fort Belan . . : . 283 285 143 320 o049 182 oz o052 o6 222 o045 081 07009
476 Trwyn Dinmor, 3 : . 423 1310 247 351 o8B0 193 o005 048 o110 267 o013 O O]
4762 Moelfre . : : ... 417 308 247 348 o081 201 o0y 039 o009 279 0'010 168 ool
477 Amlwch . ; . . . 408 305 230 345 ©'75 187 o012 o042 o010 302 o012 ®
4772 Cemaes Bay . . 5 . 367 307 213 345 O71 178 o013 o045 o012 208 o008 073 o001
478 HOLYHEAD . : 2 . 321 292 181 328 o060 175 o'1o o030 010 179 0009 o070 0'004

SEASONAL CHANGES IN MEAN LEVEL AND HARMONIC CONSTANTS

No. Jan.1 Feb. 1 Mar. 1 Apr. 1 May 1 June 1 July r Aug. 1 Sep.1! Oct. 1 Nov.: Dec. 1 Jan. 1
308-390 +0°'1 00 00 oo —0'1 —0'1 =g [s)] 0’0 0’0 o0 +o'1 +o'1
39[*398 +o-1 o0 —o1 -0’1 —0'1 =04 0°0 00 00 oo +o°1 +o°1 +o-1
399—-407 +0°2 +o'1 0’0 —o'1 —0'1 —o'1 -0’1 —o'1 0'0 oo +o'1 +o2 +o2
408-414 +o'r 00 —o'r -0’1 —o'1 -0’1 0'0 0o 0o oo +o'1 +o'1 +o'1
415—444 00 o'o [e}=] —0'1 —0'1 o0 oo oo oo 0'0 +o1 +o-1 oo
4454604 0’0 oo —o'1 —o'1 0'0 oo 00 [~)+] 00 oo +o-1 +o-1 0°0
466—478 +o'1 oo 00 —o'1 0L —o'1 00 oo o0 oo +o°1 +o°1 +o°1

404 M: 1715 116 118 18 1116 113 112 1°14 1y 1'ng 1-18 1-16 115
439 M. 307 308 3'09 309 3'06 304 3708 308 311 312 310 308 307
S, 101 101 0'99 o098 0'99 1-01 1'02 1'02 0'99 098 0'99 1-00 1-01
4392 M. 3706 3700 307 307 3'05 303 302 3'05 308 310 3'09 307 306

S; 100 0'g8 094 093 095 1'00 1°02 102 0°99 097 097 1°00 1-00
439c M. 297 2:98 2°99 2-98 2'95 2:92 2°93 26 300  3oo 2799 297 297
441 M, 319 317 317 316 315 314 315 318 322 325 324 322 319

S: 1705 1-04 ‘o2 1-02 1'04 106 107 105 1-01 1°00 1-01 1-04 1°05
452 M. 3713 313 31z 312 315 118 318 315 3'10 307 3-08 312 313



NORWAY 413
M.L. HARMONIC CONSTANTS Zone —o0100 5.W. CORRECTIONS
No. PLACE Zy M L5 , 0, }-diurnal 4-diurnal
m. g2 Hm. ¢ Hm ¢ Hm ¢ Hm f{ F; s 6
1131 Kirkenes . - 186 137 106 183 o030 2794 o012 o83 oo © ® ® ®
1133 Vadso . 1go 138 ros 184 o3 272 o1z of1 oo3 ® ® ® ®
1134 Varde <178 131 ror 173 o029 267 o1z of3 003 @ ® ® ®
1137 Berlevag . . 1’57 11r o089 153 025 259 0'I0 077 ooz O ® ® ®
1145 Honningsvag - 1’53 oo o086 120 025 244 o009 0bg o003 @ ® ® ®
1150 Hammerfest . 158 048 o089 o087 o028 229 o008 o062 o003 @ ® ® ®
1163 Tromsg . 150 o030 084 o7z 028 224 o007 063 o004 @ ® ® ®
1174 Harstad . 126 013 o069 o052 o024 214 o006 o054 ow5 @ ® ® ®
1176 Sandtorg . . 1'38 o002 o074 o041 o026 207 006 oc03 o0z Q@ O] ® ®
1:77 Andenes . - 1’17 olo o065 o050 o022 199 o005 ofo oo04 @ O] @ ®
1178 Rispyhamn - 1’20 o1z 068 o052 o021 238 o003 o047 o00g4 © (O] ® ®
1187 Lgdingen . - 1'72 003 0'93 041 032 212 o110 obo o022 334 owogy @ (O]
1188 NARVIK. - 1’80 o000 o094 o040 034 211 o012 032 001 345 0044 O ®
1197 Bodg ", 161 o000 087 039 o030 200 o010 o050 oo @ O] ® [0}
11gg9a Finneid . 096 o055 o053 195 oI5 250 o008 101 o003 O® O] ® @
1207 Mo i Rana . 160 353 085 o031 o029 201 o009 o055 o004 O ® @ ©
1208 Sandnessjgen . 1’52 350 083 o029 o029 199 o009 o054 o004 @ (O] o} ©
1209 Mosjgen . - 1’56 351 o086 o029 o030 195 o009 o053 oo Q@ ® ® @
12112 Bronnoysund . 1’52 347 o083 o025 o020 192 008 o054 o004 @ O] @ [0}
1213 Rervik - 143 339 o078 o017 o027 184 007 053 o005 320 o0.025 306 0.016
1219 Trgndheim . 162 335 o0go o013 o032 181 oob o051 owo5 338 o064 o0bs o-006
1224 Heim ; . 1'43 329 o078 o©0o7 o027 179 o006 o048 o0b ® ® (O]
1226 Kristiansund . I'24 324 067 oot o023 181 o006 o042 o006 7315 o0.021 226 o.017
1233 Aalesund . - 1'14 320 o061 357 o221 169 o006 o2z o006 290 o011 186 0.033
1237 Maalgy . . 106 314 o058 352 o020 166 o005 o016 o005 204 o004 182 0.029
1238 Kjoelsdal . - I'to 313 obo 352 o020 169 o004 o016 o004 o097 o003 196 0050
1240 Florg . 094 313 053 349 019 175 o004 o022 o004 © O]
1258 BERGEN - 085 312 o045 353 o016 177 o003 o025 o003 o079 o042 336 o020
1267 Leirvik . o060 310 o032 352 o1z 192 ooz or0 ooz o085 o159 068 o619
1271 Haugesund . 049 3o4 o023 350 oog 185 ooz o19 ooz o8 o168 351, o776
1272 Utsira . 043 306 oz1 355 o008 176 o002 023 o0z o074 o181 317 1'042
1276  Stavanger. - 035 303 o016 354 o007 188 o002 o022 o0z o7r 0303 331 4.879
1284 Trepde . 020 130 o009 o078 o002 — o000 287 ooz O ® @ @
1290 Arendal . 019 111 o008 o080 o003 — owoo 286 ooz @ ® O] @
1294 Nevlunghamn - 021 132 o1 o087 o003 — owoo 299 ooz O (O] ® O]
1295 Helgeroa . . 025 133 o011 o079 o003 — owoo 286 ooz o077 o661 oor 1636
1296 Horten . 024 139 o011 087 003 — ooo 284 ooz © © © ©
1298 South Kaholmen . 029 I5I 0t} 100 004 ~— o000 293 o0z @ ® ® O]
1300 Oslo . 030 165 o113 113. 004 — oG0o 297 ooz @ ®© ® O]
SEASONAL CHANGES IN MEAN LEVEL
No. Jan. 1 Feb. 1 Mar.1 Apr.1 May: Junet Julyr Aug. Sep. 1 Oct. 1 Nov.1 Dec. 1 Jan. 1
1025-1037 Negligible
1038-1080 00 -0 —0'1 o0 00 +o1 00 oo oo 0o +o1 oo oo
1082-1113 Neghgible
1114-1181  +o1 oo c'o 00 —o'1 —o'1 —o't —o'1 00 o0 +o'1 +o'1 +o°1
1182-r1g6 = +o'1 +o'1 oo —o'1 -0 —o'1 —o'1 o0 o0 o0 oo +o°1 +o'1
11g7-1236 +o1 00 —0°I -0 —o'1 —0'1 oo [+ 3] 00 401 +o'1 +0°1 +0°1
1237-1276  +o'1 00 00 T § o | —0'1 [o )] [oN¢] 0o oo 00 +o-1 +o'1
12791294 oo 00 —o'1 —o'1 —o'1 oo 00 o0 o0 oo +o'1 +o°1 o0
1295-1300 +o0'1 o0 00 —o'1 —o'1 —o1 =T oo [e}e] 00 +o-1 +eo1 +o-1



414 DENMARK; GERMANY; NETHERLANDS; BELGIUM
M.L. HARMONIC CONSTANTS Zone —0100 5.W. CORRECTIONS
No. PLACE Zy 2 5, 1 Oy }-diurnal i-diurnal
m. g Hm ¢ Hm g Hm g Hm Fu fo F,
1386 Kobenhavn . o'oo 287 o006 257 003 o071 00l 007 0'02 ® ® ® O]
1386a Hornbaek. . oco 264 o007 229 ooz 350 oot 338 ooz © ® O] ®
1387 Korsor . oo0 o1y o011 357 o003 232 oo1 o0z3 owor © (O] o] O]
1390 Gedser . 000 197 o004 213 o1 183 o0z 145 002 ® (O] O] ©
1392 Slipshavn. . oo0 oog o112 345 o004 221 oo1 oz ooz O (O] O] ®©
1395 Fredericia . 000 344 otz 306 o003 246 o001 o004 oO02 O] © ® O]
1399 Arhus . 5 . ooo 314 o114 281 oog4 o8s oor 343 003 ® ® O] (O]
1409 Frederikshavn . .02 169 o1z 122 o003 287 o1 23 ocor @ O] © ®
1412 Hirtshals . . 02 125 o11 oBo oog4 338 oor 267 o1 © O] ® O]
1412a Hanstholm . o2 134 o1z 044 O©'03 201 o002z oI6 o002 O] ® O] ©
1413 Thyboron . 02 133 o016 130 o0z 167 o0z 325 o004 329 1°033 ®© ®
1417 ESBJERG . o081 obg4 o066 128 o016 o8g o005 290 o008 158 o139 © ®©
1419 Rgmg Havn 1o o056 o978 1206 o188 o045 o007 286 o009 O] ®© ® ®
1430 Husum . 2709 033 1'41 11z 038 o077 00§ 267 owog 198 oobg o0b7 o015
1431 HELGOLAND . 1'39 340 I'I1 045 ©0'30 o040 006 250 o0y 242 oobo 074 o017
1436 Bisum . 196 o004 1°57 074 042 o047 o07 257 o010 208 0033 186 o'008
1438 CUXHAVEN . 17§ orr 14z oo o037 o053 o007 200 009 244 o060 104 0020
1439 Brunsbiittel . 141 o048 112 121 o027 070 005 272 007 256 o-0bg ob7 0034
1444 Hamburg. . 126 148 o082z 226 o019 133 o005 337 007 275 0°219 ® ©
1451 Bremerhaven . 198 o026 152 102 037 063 008 271 009 197 0'0b3 032 07020
1456 Bremen . 165 o84 142 168 o0'32 o9z o004 th cro5 274 o'oBo  obo o018
1463 WILHELMSHAVEN . 231 oob 174 o78 o045 os1 och 26z o009 180 0040 048 o012
1469 Nordeney (Riffgat) . . 137 316 101 o030 026 o023 o000 216 o008 219 o0'045 067 0056
1472 Borkum (Fischerbalje) . 138 306 110 o012 o029 o024 o006 230 008 183 o056 o072 0032
1475 Emden . . . 186 340 128 o058 o032 03z o008 234 o009 198 0089 o071 0040
1476 Delfzijl . 2709 334 1I1'35 045 0'34 041 007 244 009 201 o'ogb o072 0032
1478 Lauwersoog . 165 279 1'07 344 0©'29 O0I7 007 222 009 92 0100 086 o032
1483 West Terschelling . 1°31 250 ©'79 314 o'21 o019 o007 217 009 163 o0'101 045 O'II}
1485 Harlingen . 120 279 083 350 o021 o036 o007 233 o0I0 262 o161 105 0070
1489 Den Helder . 105 191 o065 258 o018 o006 07 201 oOIO 198 o262 127 07235
1501 [Jmuiden. . og5 129 o068 197 o018 359 o008 190 orr 282 o447 256 0163
xsog HOEK VAN HOLLAND . . o'go o8 o779 145 o019 ocoo o007 187 010 350 0287 230 0103
1508 Rotterdam . . . 083 123 o772 184 o6 o010 cob 203 o008 343 0203 231 0124
1534 VLISSINGEN
(FLUSHING) 2'30 059 174 116 048 o1z o0b 189 o710 ocoo 0044 288 o018
1536 Terneuzen . 246 obg 187 128 o051 o019 007 wgh o010 355 o036 300 001§
1537 Hansweert . 258 o80 198 141 o052 o026 o007 203 010 005 0031 320 0013
1538 Bath . 2276 og4 210 157 o054 038 ooy 213 010 339 o026 329 0014
1539 ANTWERP
(PROSPERPOLDER) w 09z 7 155 058 037 o007 209 011 344 o028 338 oorj§
1539a Boudewijnsluis . . 281 104 201 169 o054 o032 o0g 225 o008 317 0032 331 o016
1539b Royersluis . 284 1og 211 175 o556 028 o008 225 008 317 0033 348 o012
1562 Zeebrugge . 236 ©o43 171 o098 o049 o006 o006 183 o010 oot 0'033 287 ovoar
1564 Qostende . . 269 o34 18 oB8 o353 oo5 oob 178 008 327 owe3db 279 o013
1565 Nieuwpoort . 237 o029 195 o83 o058 oog o005 179 009 34 0033 271 0'008
® No data.

{ Constants inferred.

| Constants from 15 days’ observation.

v Owing to large seasonal variations, see table across.
riations, see Table VI.

w Owing to large fortnightly va
x M.L. inferred.



FRANCE; CHANNEL ISLANDS 415
§ M.L. HARMONIC CONSTANTS Zone —oroo S.W. CORRECTIONS
No. PLACE Zo 2 S; i Oy 1-diurnal 4-diurnal
m. g8 Hm. g Hm g Hm g Hm [ F, fs Fe
1568 DUNKERQUE - 324 o022 21z oy5 o3 o012 o003 177 o009 204 0034 236 o000
1569a Sandettie Bank . - 32 oo 213 obs o066 o035 o004 183 o008 287 o039 zo0 0‘00; x
1570 CALAIS . - 4’02 012 244 obs o076 o073 ooz 161 oo5 281 o004z 188 0°004
1572 BOULOGNE - 501 356 293 o049 o094 138 o005 101 o003 280 0040 175 0003
1578 Le Treport © 502 342 315 o036 102 136 o006 o8¢ oo4 282 0'030 115 0001
8]
1579 DIEPPE . © 497 340 311 o031 102 139 o008 o050 o004 284 o027 o087 o001
1581 Fecamp - 485 326 268 o015 o087 139 o008 o4z o005 243 o017 106 0004
1582 LE HAVRE . 487 315 v o003 o388 134 o009 o028 o005 227 o036 151 0°009
1582a Antifer - 473 317 =260 oo5 08 134 oo9g o030 o005 228 o030 144 o©-006
1590 Trouville . - 450 310 248 350 09z 130 o009 o017 o0ob 289 o-og0 245 o0-008 '
1592  Ouistreham 444 314 257 ool o9l 145 o006 o019 o005 228 o042 156 o010
1594 Port-en-Bessin . - 422 303 233 348 o079 125 o1 o016 o004 224 o041 173 o 007
1596 Rade de la Capelle - 427 296 219 344 o076 135 o008 oog o'0b 223 o043 180 o0-006
1598 St. Vaast . - 380 202 208 332 o077 125 o009 o016 o006 279 0'040 233 0-006 i
1599 Barfleur - 394 289 197 334 o068 126 oog o008 o006 220 o026 228 0.003
1600 CHERBOURG. - 378 257 186 3ot o070 121 o009 o010 o0b 259 0038 122 o004
16or  Omonville - 376 253 219 293 o081 125 o0w0g o016 o006 262 o021 157 o©'005 i
1602 Goury - 484 232 245 272 ogo 125 ow0g o016 oob 177 0'035 170 0007 i
Zone U.T.(G.M.T.)
1603 Braye - 362 204 18 247 073 o079 o010 356 o005 270 o017 © O]
1603a Maseline Pier - 487 189 263 236 o098 o092 o016 oog4 o'0b 352 o021 ®© ® ]
1604 St. Peter Port - 520 181 277 228 108 o097 o010 345 o008 202 0010 0§52 0002
1605 ST. HELIER - 606 186 339 236 132 100 o010 345 o008 295 o018 — o-0c0
1606 St. Catherine Bay - 60 18 329 237 132 107 o010 o010 ocob 293 ©'024 1QI  ©-00I x
r6oba Bouley Bay - §76 184 324 234 123 086 o0 354 o009 303 o021 O ®
Zone —o100
16og lles Chausey 750 218 394 258 146 111 o009 355 o009 266 o035 177 o002 i
1610 Dielette §°51 223 307 263 113 111 o0'09 1355 o009 300 o'02b 034 ©-002 1
1611 Carteret 6:30 220 325 268 127 7119 o009 355 0°09 290 ©0'023 045 0'00I
1611a Le Sénéquet 669 224 38 264 140 111 o009 355 o'og 208 o026 o076 o001 H
1612 Granville . 721 213 393 263 153 107 o009 351 o009 285 o022 182 o001
1613 Cancale . 776 216 412 256 153 111 009 355 o009 326 o024 345 0003 ]
1614 ST. MALO 685 207 368 258 143 111 o009 355 o009 285 o020 169 0.001
1615 Erquy . 640 200 348 250 134 120 o008 350 o008 280 o015 @ (O]
1616 Dahouet . 628 197 350 246 1.34 120 o008 350 o008 275 o014 IIl  0'0O1
1617 Le Légué. - 63 205 361 245 134 111 009 355 009 345 ©0'027 o004 o004 Ix
1618 Binic . 631 1990 347 249 135 121 o008 351 o008 273 0'0I3 104 0©-00lL
1619 Portrieux . 6:38 203 361 243 134 111 o009 355 o009 208 o017 043 o©-0ol i
1620 Paimpol . 618 194 328 244 126 118 o007 48 o008 280 oo © ©
1621 [le de Bréhat 586 198 336 238 124 102 o010 o009 o008 321 o008 oy2 o'oor1 I
1622 Les Heaux de Bréhat . 551 190 300 238 115 105 o009 353 o007 220 o007 O ©
1623 Lezardrieux 589 187 315 237 117 o094 o010 015 o005 290 o000 @ O]
SEASONAL CHANGES IN MEAN LEVEL AND HARMONIC CONSTANTS
No. Jan. 1 Feb.:1 Mar.1 Apr.t May: June: July: Aug. 1 Sep.1 Oct.1 Nov.1 Dec. t Jan. 1
1386-1409 Negligible
14121437 +o°1 +o°1 [e}e] [oN] oo [eN¢] -0’1 —o'1 -0’1 00 oo +or +o°1
1438-1448 +o1 +o1 00 oo 0'0 [ele] =01 —02 =0'I oo +o1 +o1 +o1
1449-1470 oo 00 oo oo 00 co —01 —o'1 o0 oo +ot +o1 0o
1471-1489 oo oo ] —0'1 —0'1 “0'1 oo 00 00 +o°1 +o1 +o1 00
1501-1521 oo’ o0 oo —oI —o1 =01 oo 00 [s}e] +o'1 +o'1 +o'1 00
1528-1571 oo o0 —o'r —o'1 —o1 o0 o‘c 00 o0 +o1 +o1 +o'1 00
1572-1581a o0 -0y —o'1 —o'1 oo oo 0’0 oo +o°1 +01 oo a0 o0
1582-1602 0’0 oo —o'1 —o1 —o1 oo R) oo oo +o1 +o°1 +o'1 oo
16031623 Negligible
1539 M, 2-18 2:160 2'15 291 2:09 2:06 2-08 Birg 2°23 2-28 2:27 2'22 2:18
1582 DM, 265 2:64 2:64 2:65 2-65 2:64 2-60 2-56 2'55 2-58 2:62 2:64 2:65



SPAIN; PORTUGAL 417
M.L. HARMONIC CONSTANTS Zone —o100 S.W. CORRECTIONS
No. PLACE Zo M; K 0, }-diurnal 3-diurnal
m. g Hm ¢ H.m. g Hm g Hm & F. fe Fe
1694 Pasajes . . : ; . 236 121 131 156 ©0°53 o83 o006 348 o007 140 0013 ® @
1700 Portugalete (Bilbao) . : . 2°40 12§ 130 1§7 050 097 ©0°C§ 338 o007 190 o009 @ (O]
1703 Santander . . . . 229 131 129 168 o0'54 093 007 338 o008 Ié)ﬁ 0'00Q 2094 0°007
1708 Gijon . . : ] . 2733 131 127 153 045 o086 o007 349 007 ® ® ®©
1710 Aviles . ‘ ; . . 2'21 119 1°24 151 0'44 095 oo 342 o007 @ O] ® (0]
1716 El Ferrol del Caudilio . 218 116 118 138 o0'40 ogl 007 340 007 OFT 0009 0] (O]
1717 La Coruna . . T 216 112 116 144 o047 o088 o008 342 )1} g) O] ® o]
1722 Villagarcia g . ; . 205 106 111 135 039 056 owog 328 o008 (O] (O] O] ®
1723 Marin . : ; . . 191 111 104 140 038 058 oo 332 o008 © © o} [C]
1724 Vigo . : ; : . 1'g6 107 1709 132 039 074 008 333 oob 068 o.c09 214 0.007
Zone U.T.(G.M.T.)
1730 Viana do Castelo : ; . 2'00 075 103 105 ©°37 ©O53 008 324 oo O ® ® 0]
1733 Porto de Leixoes 3 : . 2%00 ogq. 1‘04 10z 036 o059 007 31§ o6 O ®© @ ®
1734 Rio Douro Entrance . . . 1796 095 109 034 097 o-gg 321 oo5 @ (O] O] ®
1735 Oporto . ; ‘ . 1gb o087 o098 114 o035 079 O 313 oo7 O ® ® O]
1736 Barra de Aveiro . , 200 o082 o086 111 o3z o073 oo 318 o005 114 oob3 @ ®
1737 Figueira da Foz 5 . . 2700 078 o094 110 034 063 cob 324 o005 O o} @ O]
1739 Peniche . . . : . 200 oj0 103 o097 036 o058 o008 317 o006 O @ O] ©
1740 Cascais . : : : . 208 obs o098 ogr o035 054 o007 3I3 o0b @ @ © O]
1741 LISBON . : : . . 220 oy6 115 106 o040 o038 o007 320 o006 104 0055 © ®
1743 Sesimbra . . ; : . 2’00 obs o098 ogo ©35 o055 007 314 oof6 O 0] ® (O]
1744 Setubal . 2 : . . 2’00 o070 100 11z 032 o058 o'07 320 007 © O] (O] O]
1745 Porto de Sines . . . . 200 oby o098 ogo 036 o054 o007 317 oob @ @ @ O]
1749 Lagos . . : ; . zo0 o057 o098 o83 o036 048 o007 309 o006 O O] 0] @
1752 Cabo de Santa Maria . ’ . 200 obg o093 095 032 054 o0b 317 o006 318 o042 @ O]
1753 Vila Real de Santo
Anténio : ; : _ 2’00 ob6 093 ogz o'31 o7z o008 323 o007 302 o038 O (O]
Zone —o100
17532 Ayamonte : : . !'gs o88 100 118 o3z o068 o006 334 o00b O] O] ® ®
1754 Ria de Huelva Bar y - o85 102 112 038 ob4 o007 323 o0b © ® (O] ®
1756 Rio Guadalquivir Bar . 188 o081 1or 105 032 o048 o006 335 o006 o043 0.022 @ O]
1757 Bonanza . : . 174 o8g ogb 115 o030 052 005 342 o006 304 o029 © O]
1758 Corta de los Jerémmos « . 155 160 o8z 194 o'24 125 o007 o019 O1 29 o127 O ®
1759 Sevilla . : ” . 132 219 obr 241 o6 157 0'03 049 oob 28; o179 @ O]
1760 Rota . . . 176 o081 o999 108 o035 o059 o007 317 007 038 o010 o015 0009
1763 Puerto Cadiz . ¢ : . 187 o84 1oz 110 o037 059 007 316 o007 043 0020 O] ®
1764 La Carraca ; i : . 192 og7 104 110 038 o059 007 330 007 3 oozg O O]
1765 Cabo Trafalgar . . . . 14 o082 o076 107 0z8 o74 o003 31z ooz O o} ®© O] x
17652 Rio Barbate . . : . 126 ogr o046 125 o023 092 003 286 o001 @ ® O] @
1766 Punta Camarinal : : . 12 o078 obs 104 o'22 O0go o004 327 002 048 o040 © 0] x
1768 Tarifa . « s . . o779 oj0 o4t ogs o116 158 ooz 169 oot o058 o175 2%4 o171
17682 Punta Carnera . y . . o6 oy o031 o1 or1r 160 o0z 195 o0l 082 o-ogb ® x
1769 Algeciras . . j : . o066 o073 03z ogb o1z 145 003 163 oo1 o088 o155 @ @
SEASONAL CHANGES IN MEAN LEVEL AND HARMONIC CONSTANTS
No. Jan. 1 Feb. 1 Mar. 1 Apr.1 May: June1 July 1 Aug. 1 Sep.1 Oct. 1 Nov. 1 Dec. 1 Jan. 1
1625-1643 Negligible
1644-1605  te-1 +or +o'1 oo 00 —o'1 —o0'1 —o'1 o0 00 00 o'o +o°1
1666 +o1 +o- +o°5 +0°3 oo —o'2 —o'2 —o'1 —o'1 -2 —-03 -o'2 +o°1
1667 +o°1 +o- +10 +0°6 oo —0'3 —0'3 —o'1 -0°2 -0'5 -0-7 -0'5 +o'1
1668-1673 +o'1 +o1 +o°1 o0 00 —o'1 —o'1 -0'1 oo 00 -] oo +o-1
16 4—:631 Negligible
1683-168, +o°x +ot 00 oo -0'1 —0'I —0-1 o0 00 00 o0 +o1 +o°1
1690-—:69% Neghgtble
1699-1719 oo —o'1 —o'1 —o'1 o0 00 00 oo +o't +o1 o0 )
17201769 Ncghgable
1665 M; 177 1°61 1°63 1°78 1-g1 1-89 1'73 1-62 1:69 1-87 2'01 196 177
1666 M, 167 1-6o 1°50 1'39 130 126 1'27 1°33 1°43 1'54 1-63 1-68 1-67
1667 M; 151 1°43 1°30 1-16 1'04 0'g9 1°01 1'0Q 1°22 1-36 1°48 1'53 1°51



418 WESTERN AND CENTRAL MEDITERRANEAN
M.L. HARMONIC CONSTANTS Zone —0I100 S.W. CORRECTIONS
No. PLACE Zo M, 2 1 0, {-diurnal i.diurnal
m. g Hm. ¢ Hm g Hm g Hm F. I _Fs
1770 GIBRALTAR . o5t o082 o032 111 o1z 148 ooz 176 oor o076 0188 308 o©.064
1770a Sandy Bay 0'45 o075 o027 104 o011 156 ooz 173 oor o078 o251 @ ®
1773 Malaga o4z o085 o018 109 o007 171 o003 140 o002 @ ® ® (O]
17732 Almeria o4 oo oog 108 o004 172 o003 133 o0z O ®© ® (O] x
1774 Alicante . 04 o8y ooz 108 o001 198 o004 123 ooz @ © ® ® x
1780 Palma de Mallorca o3 237 o003 253 oor 183 oo4 119 ooz O (O] ® (O] x
1782 Port Vendres 03 317 005 330 002 027 00l 341 oo1r © ® ® (O] x
1785 Marseille . 033 246 o007 266 o002 191 o0y 115 ooz @ O] ® ®©
1786 Toulon o4t 295 o003 306 oor 038 oco1 332 o001 @ ® ®© ®
178¢g Nice & o042 273 o007 284 o003 ogo co1 o007 o001 @ ® ®© ®
1790 Monte Carlo 043 288 o004 280 o002 027 ool — o000 @ ® ® ®
1794 Ajaccio . . o4 279 o007 314 003 o063 ooz 3ig oo0r O (O] O] © X
1801 Cagliari o016 265 o008 287 o003 198 o003 114 o002 O ® © ©
180z Carlo Forte oz 260 o006 284 o003 193 o003 109 o002 @ (O] (O] @ x
Zone U.T.(G.M.T.)
1809 Tanger . : . 1727 ob7 o068 ogo o025 o080 o006 327 o035 026 o076 @ ®
180ga Punta Alboassa . 1o ofbg o'52 ogo o020 088 o005 343 o003 3 o087 @ © x
180ogb Punta Cires . 07 o046 o036 o074 o014 133 o003 o081 owor obz o128 O (O] x
1810 Ceuta . 057 055 o029 o076 o10 148 o004 105 o002z o059 o216 © O]
1815 Baie d’al Hoceima . 034 obr o018 o8; owo7 119 oo04 18 o001 O ® ® ®
1818 Islas Chafarinas . 023 100 ©'I2 1120 00§ I70 003 o9l o001 @ ® (O] ®
Zone —o100

1828 La Goulette .03 278 o008 304 o003 211 o003 130 oor @ o] ®© @ x
1832a El Abassia . 063 112 o026 138 o014 o041 o002 o0gz o001 313 o467 © @
1833 Sfax . 0'g9 106 o042 134 o027 olg ooz o095 oor O ® ® ©
1836 Gabes . . r'1g 108 o051 137 036 o004 o003 o0g5 oo0r O O] © [0}
1838 Houmt Adjim . . 064 132 031 159 020 o050 o001 114 oor @ O] ® ®
1840 Houmt Souk D114 133 031 165 o220 oog o0z o8g o0z 298 o425 @ ®
1841 Ras Tourg-en-Ness . 099 o098 o027 129 017 o041 00z o098 o001 @ (O] (O] (O]
1842 Zarzis . . 063 106 o022 133 o115 o046 o002 116 001 @ O] ® O]
1850 Imperia ; . 015 2066 o008 284 o003 206 o004 123 o002 O ® @ 0]
1851  Genova (Genoa) . o015 251 o008 268 o003 201 o004 118 o002 O ® @ ©
18512 La Spezia . 020 244 o009 267 o003 198 o004 116 o001 @ o] O] ©
1852 Livorno (Leghorn) . o017 200 oo8 278 o003 193 o004 111 o002z O © O] @
1853 Civitavecchia . 020 268 o1 28¢g o004 207 oco03 118 oor @ @ ® (O]
1854 Gaeta . ; . o015 203 oiI1r 28 ooq4 202 o003 324 o001 @ (O] O] @
1855 Napoli (Naples) . o020 266 orr 287 o004 219 o003 1258 oo1 Q@ O] ® ®
1856 Ischia . y . o016 260 o112 282 o005 207 o003 120 001 @ ® (O] @
1857 Tropea . 020 271 015 204 o0'05 218 oo4 158 o001 Q@ O] © ®
1860 Villa San Giovanni . 012 114 003 103 o001I o047 oor — oo O ® (O] 0] x
1861 Reggio Calabria 012 o9t owb o098 o003 o059 o001 o054 oo1 O ® (O] O]
186z Taormina. .o12 o6 oog o088 o004 101 003 o049 o001 O © ® ® x
1863, Messina . 012 031 oo5 o056 003 290 o001 obF o001 ®© ® @ @
1864 Capo Peloro . 020 207 o005 313 003 231 002 249 o001 © @ @ O]
1865 Lipari . o020 2061 o112 284 o004 214 o003 125 ocor @ © © (O]
1866 Milazzo . o020 2063 o112 282 o5 215 o003 130 o001 @ © (O] ©
1867 Palermo . o021 260 o'1r 283 o004 208 o003 126 oo1 O O] (O] (O]
1868 Marsala . 015 236 007 247 o002 148 o004 109 o002 Q@ 0} @ ©
® No data.

I Constants from 15 days’ observations.

x M.L. inferred.



PART Illa

HARMONIC CONSTANTS
FOR TIDAL STREAMS

The Simplified Harmonic Method N.P.159 (or a calculator method based on this, see pages xxvi to xxviil) may
be used for the prediction of Tidal Streams, using the constituents given in Part I11a. The method used is exactly
the same as for tides with the following analogies:—

TIDES TIDAL STREAMS
Mean Level. Current.
Heights. Rates.

Metres. Knots.

In most cases, constants are given for one direction only and the Tidal Streams may be considered to be rectilinear.

In these cases, the predictions will give positive and negative values for the rates which are in the directions shown.

In some cases, the direction as well as the rate of the Tidal Stream changes and in these cases the stream can
only be defined adequately by two sets of constituents in direction at right angles to one another, usually North
and East. In such cases, both curves must be prepared and the actual rate and direction at any time be obtained
from the vector sum of the two results at this time. When using the calculator method hourly rates can be calculated
for each component, these being combined in pairs to give hourly rates and directions.

Whereas tidal levels may only change slowly over several miles, Tidal Streams, particularly in enclosed waters,
can have large changes, in both rate and direction, over quite small distances. The exact position for which the
constituents are given should therefore be noted carefully when predicting.

Note: The numbers used in Part 111a are the first three digits of the port numbers in the same area.

Dir™ HARMONIC CONSTANTS Zone —0I00 $.W. CORRECTIONS
No. Lat. Long. Zo M, S, K, O, L.diurnal -diurnal
N. E. (+) (=) Kn. g HKn g° HKn g HEKn g HEKn G F, fo F.,

Straits of Messtna

186 38 1g® 1§ 370 eyo 250 —O17 129 226 147 o7 073 o7 o056 0] 184 oozl
186a 38 140 35 3¥o of0 240 —O0°70 120 32 147 09 07} o8 o056 o4 184 o021
Venezia :
189 43 25°4 12 25°6 300 120 000 231 ogb 240 o057 o013 o045 ooy o1z O @
18ga 45 2000 12 2000 285 105 ©'00 200 1'27 209 076 350 o055 34z o115 @ ©

e 06
e e

® No data.

421



GEOGRAPHICAL INDEX

Aalesund .

Abassia, El

Abbey Head

Aber Benoit

Aber Vrac’h, L’ .

Aberdaron ,

ABERDEEN (predlcttons p- 70)

Aberdovey . .

Aberporth .

Aberystwyth

Abra. See proper name

Adalvik

Adjim Bar .

Adjim, Houmt. .

Adour, L’

Adriatic

Aix, Ile d’ .

Akranes .

Akrafjord .

Akureyri .

Albert Dock, Rcyal

Alblasserdam

Alboassa, Punta . 3

Albufeira, Enseada de .

Aldeburgh . : .

Alderney .

Alexandria .

Alftafjordhur

Algeciras

Alger

Algeria

Alicante

Aline, Loch .

Allington Lock .

Alloa.

Almeria .

Alsh, Loch

Alstfjorden

Altafjorden

Altar, Ponta do . .

Alte Weser Lighthouse

Alverstraumen .

Amble

Amlwch

Amrum-Hafen

Ancona

Andalsnes .

Andenes

Annan Waterfoot

Anse (Cove). See proper name

Anstruther Easter

Antifer .

ANTWERP (PROSPER.POLDER)
(predictions p. 182) .

Anzerskiy, Ostrov

Appin, Port

Applecross.

Appledore . ; : :

Aran [slands . . ‘ .

Arbroath

Arcachon .

Arcachon, Bassin d'

Archlpelago. Grecian .

Ardglass ;

Ardnave Point

Ardrossan .

Arendal

Arhus

Arkhangel'sk

Arklow

Arnarfjérdhur

Arngerdareyri

Arnside

No.

1233
1832a
423
1633
1632
482a
244
486
488a
487

' 839
1839
1838

. 1692
18861913
1677
822
1268
849

I12
1514
1809a
1751
139
1603
1992
836
1769
1822
1820-1822
1774
365
109e
2292
17732
349

. 1208
1155, 1156
. 1750
1449
1255
206

477
1425
1889
1231
1177
426

233
1582a

1539

robg4

370

338a

536

707

241

. 1691
1690, 1691
1950-1981
: 631
378

410

1290

1399

104§

611

831

837

440a

422

Arosa, Ria de
Arradon

Arrifana
Arrochar

Arun, River
Arundel

Arzew

Ashdod

Asia Mjnor
Askaig, Port
Askvoll
Astipalaia, Nisos,
Audierne

Auray ;
Ausseneider Buoy
Aust (Beachley) .
Auster Vag :
Aveiro, Barra de.
Avilés .
Avon, River (Brlsto] Channel)

AVONMOUTH, Port of Bristol

(predictions p. 110) .
Axarfjordhur ;
Ayamonte .

Aydincik Limani

Ayon Island

Ayr .

Ayvalik

Badcall Bay

Badderen .
Baginbun Head . .
Bahia, Baie. See proper name
Bakkaf]ordhur
Bakkagerdhi

Balbriggan .

Baleares, Islas
Balivanich .

Ballinskelligs Bay
Ballycastle Bay
Ballycotton
Ballycrovane Harbour .
Ballysadare Bay .
Balsfjorden

Balta Sound

Baltic Sea .

Baltimore .

Banff '
Banka. See proper name
Bantry Bay .

Bar. See proper name
Bar (Adnatic)

Barbate, Rio

Barcaldine Pier .
Bardia .

Barsdey Island

Barfleur

Barmouth .

Barnes Bridge
Barnstaple .

Barquera, San Vincente de la
Barra. See pr p/er name
Barra (No:

Barra Head 3
Barre. See proper name
Barrow (Ramsden dock)
Barry .
Bartlett Creek

Bassin d’Arcachon

Bath . .
Battlesbridge

Batz, lle de

. T4, 743, 74b
. b

No.
1722
16572

1747
401

74
1820
1990

1950-1981
. 382
1242

1973

1643

1657

1432

518

885
1736
1710

524

523
851a
1753a
1950
958
413
1968

329
1157
764

854
855a
622
1780
318
726
651
754
731

. bgo
1165, 1166
. 2gob
1315-1410
743

247

733: 734

1911
17652
370a
1994

.482

. 1599
co 485
11§

539

1705

314
316

439

513
108b
1690
1538
122¢
1631



Bawdsey

Bayona

Bazarnaya, Guba
Bazisnyy, Mys. .
Beachley (Aust) .
Beag, Loch
Beaumaris .

Bee Ness

Beiaren

Beirut

Belan, Fort
BELFAST (predlctwns p. 118)
Belgium .

Belixe, Enseada de
Belle Ile .
Belush’ya, Guba .
Bembridge Harbour
Benodet

Berck

Berezhnoy Borshovcts, Ostrov
Berezovyy .
BERGEN (predlcr.mns p- 154)
Bergsfjord .

Berkeley

Berlevag

Bermeo

Bernera, Little
Bérufjordhur
Bervie, Loch
Berwick .
Bessin, Port-en- .
Bhraige, Loch a’.
Bideford . :
Bilbao, Abra de .
Bilbao, (Portugalete)
Bildudalur .

Binic.

Bizerte

Bjgrngya
Bjgrnsund .

Black Ball Harbour
Black Tar .
Blackpool .
Blacksod Bay
Blacksod Quay
Blacktoft .
Blackwater Head (Ireland)

Blackwater, River (Thames Estuary)

Biagopoluchtya (Solovyctslu Bay)
Blakeney .
Blavandshuk

Blomvag

Bluemull Sound

Blyth

Bodg.

Bofin Harbour

Bognor Regis

Bogoyvaer .

Bois de la Chaxsc

Boisdale, Loch

Boka Kotorska

Bgkfjorden.

Bolangarvik : .
Bol'shoy Gorodetskiy, Mys .
Bol’shoy Korabel'naya, Guba
Bpmlafjord

Bgmlo

Bonanza

Bonawe

Boom

Bordeaux .

Bordj. See proper name
Bcrdlw Prop .
Borgafjordhur

Borgarnes .

Boris Vilkitski Stralt
Borkamo

GEOGRAPHICAL INDEX

No.

135
1725
1119
1103
518

384

472
108a
1201
1988
4752

. 638
I539—!565
1748
1654
1009

54

1646
1576
1054
1049
1258
1158
522
1137
1698

" 321
867, 868
327

209
1504
340

540
1699
1700
831
1618
1827
885
1229
732

498

- 45
604, 695
. 694
175

; 6os
123-123b
1065
155, 1558
1416
1257
292

204
1197
702

73

1222
1669
313
1910
1131
835
1085
1113
1267
1270
1757
371b
1539¢
1687

782
8552
823

972975
1212

Borkum (Fischerbalje) .
Borshovets, Berezhnoy. Ostrov
Boscastle .
Bosekop

Bosham

Boston

Bou Grara .

Boucau

Boudewijnsluis

Bouley Bay

BOULOGNE (péedmnons P 194)

Bournemouth
Bovisand Pier
Bowling

Boyne, River
Bradwell-on-Sea .
Brake :

Bramble Creek
Brandsgy

Braye . .
Brega, Mersa el .
Bréhat, lle de
Breidafjérdhur
Breidhdalsvik
Breidsund .

Brekka

Bremen

Bremerhaven
Brennevinsfjorden
Breskens .

BREST (predlctmns p- 218)
Bridgwater.

Bridlington . .’
Bridport :
Brightlingsea

Brighton

Brindisi

Bristol (River Avon)

Bristol, Port of (AVONMOUTH)

(predlctlons p. 110) .
Bristol Channel .
Britannia Pier
Broadford Bay
Broadhaven
Broadstairs
Brodick Bay
Bronnoysund
Broom, Loch
Bruichladdich
Brunshbiittel
Buckie
Bucklers Hard
Budareyri .

Bude.

Budhir (Faskruds[]ordhur)
Budhir (Fazafloi)

Bugrino (Kolguyev Island}
Buholmrasa Light

Bukhta (basin). See proEer name

Bull's Mouth, Blacksod
Bull Sand Fort :
Bunessan

Bunthaus .

Bur Wick .

Burghead .

Burnham (antol Channel)
Burnham (Norfolk)
Burnham-on-Crouch
Burntisland

Burra Firth /

Burra Voe (Yell Sound}
Burray Ness

Burry Port.

Bursledon .

Burton Stather

Burtonport

Bisum

825——828
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No.
1472
1059

544
1155

68b

166
1837
1692
15392
1606a
1572
37
152

405

623

123
1453
129a
1240
1603
1996
1621

867
1233
-860
1456
1451

889

15343
1638
529
181
29
126
82
1886

524

523

494535

1422
341
693

1023
408

12114
334
380

1439
248
"
865
543
866
824
102§
1216

695
1712
361
1447
282a

250

528

158

122

230

291

290

271

505

63a
174a

682
1436
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Bute, Kyles of .
Byk, Mys (Novaya Zemlya)

Cabo. See proper name
Cadiz .

Cadzand

Caernarfon

Cagliari

Caister-on-Sea

Calabria, Reggio. :
CALAIS (predictions p lgo)
Calf Sound 3
Calshot Castle

Camaret

Camarinal, Punta
Camarmas, Ria de
Camel, River
Campbeltown

Camus nan Gail .
Canal. See proper name
Cancale

Cap, Cape. See proper name
Cagclle,pRade dg)lap
Cardiff ;
Cardigan Bay

Cardigan, Port
Cargreen .
Carlmgford Loch
Carloforte . -
Carloway

Carmarthen

Carnan, Loch

Carnero, Punta .
Carnsore Point

Carraca, La

Carradale .
Carrickfergus

Carron, Loch .
Carsaig Bay (Mull) .
Carsaig Bay (Sound of Jura)
Carteret

Cascais

Castelo, Viana do
Castle Bay . ;
Castlemaine Harbour .
Castletown Bearhaven .
Castletownshend .

Castro Urdiales .
Catania

Caudebec .

Cayenne, La

Cayeux

Cemaes Bay

Ceuta ;

Cézon, Ile . ;
Chafarinas, Islas.
Chaise, Bois de la
Channel Islands .
Chantenay (Nantes)
Chapus, Le

Charente, La .
Charpentier, Le Grand
Chiteau. Sec proper name
Chatham (Lock Approaches)
Chausey, Iles .
Cheekpoint

Chelsea Bridge
Chelyuskin, Cape
Chepstow .
CHERBOURG (predlct:ons p 206)
Chesil Beach .
Chesil Cove
Chesmenskiy, Mys
Chester

Chichester Harbour
Chioggia

GEOGRAPHICAL INDEX

No.
396 396a Christchurch Harbour .
1001 Cires, Punta .
Civitavecchia
Clacton
Clare Island
Cleavel Point
17?3 } :ggg Clevedon
475 Clifden Bay
1801 Clonakilty Bay
143 Clovelly .
1861 Clyde, Firth of .
TSR
predictions p. 134 :
|46q Co]ck}fnzw .
Colchester .
;ggg Coleraine
. 1719 8"%] Ri
olne River
5:’5 t 5;3; go:onsa)-i3
olwyn Ba
346 Concarm:auy
Coney Island .
1613 Connah’s Quay .
1596 Connel . ‘
. §ig Conquet, Le
482—490 Conwy .
489, 480a Coquet Island
. 14b Corcubién .
627, 628 Cordemais .
1802 Corinth
32ta Cork City .
5043 Cork Harbour
3112 Corme, Ria de
1768a Corniguel . :
766 Cornwall, Cape .
1764 Corpach
393a Corran
639, Corsini, Porto .
339 Corta de los Jerénimos
359 Coruna, La
38y Cotehele Quay
1611 Coulagh Bay
1740 Coulport
1730 Courseulles
jrsa Courtmacsherry .
724 Courtown .
733 Coverack
744 Cowes
1701 Craighouse
1871 Craignure . i
1587 Cranfield Point .
1979a Cranford Bay
1577 Creran, Loch .
4772 Creran, Loch, Head
1810 Criccieth .
1632 Croisic, Le
1818 Cromane Point
166 Cromarty Firth .
160 3—[ 6oba Cromer :
1667 Crookhaven
1979 Crouch, River
1678 Culdaff Bay
1663 Culleenamore
Culmore Point
109 Cushendun :
1609 CUXHAVEN (predlctlons p 166)
7612 Cyprus C
114
972
516 D’. See proper name
1600 Dagebiil .
30 Dahouet .
K2 Dalatangi .
1053 Dale Roads
. 4bg Danskegat .
68-68d Darnett Ness
1891 Dart, River

No.
38
180g9b
1853
128
696
36d
525
703
745
541
391‘414
403—407
751
224
127
653
356
rzﬁ 1263
374
470
1648
717
463
371a
1636
471a
205
1720
16%52
1922
753
750-753
. 18
1647
5472
368
367
18goa
1758
1717
14C
731
399b
1593
746
6o7
4

6o
383
365a
627
668

3708, 370b

370b
4832
1661

. 724
258, 259
154

741
122-122¢
660

6go

257

44

1438

1983-10984

1426
1616
859
495
895
108¢
23, 232
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No.
Dartmouth s e : : . 23
Davlos . ‘ . : ’ . 1983
De. See proper name
Deal . . . ; ; 5 : 98
Deben, River : ¢ . 134, 1342
Dee, River. ’ : . 461-464
Deer Sound ; : : . . 272
Delfzijl . : s y . . 1476
Dell Quay . x . . : . 68d
Den Helder . . : : . 1489
Den Oever. A g : : . 1487
Denmark . . 1411-1420
DEVONPORT (PLYMOU'I'H)

(predictions p. 2) . . 14
Dhiavlos (Strait). See proper name '
Diélette . . 1b1o
DIEPPE (predlctwns p 198) : . 1579
Dikson, Bukhta . : . . 985
Dingle Harbour . : . . . eeg
Dingwall . . . . . . 260
Dinllaen, Porth . . . ; . 481
Dinorwic, Port . : : : . 474
Dives . 2 E g E . I591
Djupivogur : 2 p . . 867a
Dodecanese 3 1972-1976
Dolgaya, Guba . . : . . 1012
Dolgiy, Ostrov . . . . . 1017
Domashni Island . . ; 5 920
Donaghadee . : 3 4 637
Donegal Bay . g : : 685—692
Donegal Harbour : : . . . 686
Donges . : - ; ; . 1665
Dordogne, La . : ’ . . 1689
Dordrecht . ¢ ; . . . 1517
Dornoch Firth 261, 262
Douarnenez I : : . 1640
Douglas . ; ; ; s . 468
Douro, Rio 1734, 1735
DOVER (predlct:ons p zz) . 89
Downies Bay . y . by
Drozdovska, Reka . . . . 1089
Drummore i . 420
DUBLIN (predxctlons p 1 14.) 615-617
Dubrovnik . . : . 190g
Duclair . ’ : : ; . 1588
Duddon Bar . : : s . 437
Dunany Point . s : . . 624
Dunbar . . . . . 222
Dunbeacon Harbour . . ; . 736
Duncansby Head ; . . . 268
Dundalk . ; 2 : : . b2
Dundee . ; : : .o236
Dungarvan Harbour . . y . 756
Dungeness . . 87
DUNKERQUE (prcdlctlons p 186) 1568
Dunkerron Harbour . . 728
Dun Laoghaire . ; : : . b1g
Dunmanus Bay . = " 736 737
Dunmanus Harbour . . . 737
Dunmore East . s . . . 761
Dunstaffnage Bay ’ . . N Va4
Dunvegan, Loch . . B . 434
Durness, Kyle of ; : : S )
Durres . ; : < . 1913
Dury Voe . : : . 288
Dvina River (Syevernaya) 1042-1046
Dyrafjordhur . s . . 832
Dyrgsundet : . . . L1171
East Frisian Islands and Coast 1465-1470
East Siberian Sea 950-959
Eastbourne ; : . . 84
Eastham . : : 4 . . 453
Eatharna, Loch . ; : : . 350
Ecrehoux, Les . . F : . 1607
Eddrachillis Bay . 329, 330

No.
Edinburgh Channel . 3 . . 117
Eemshaven : : : : . 1476a
Egersund . X . . . . 1280
Eggum . . . . ... 1183
Egypt - R . ; . 1991-1993
Eidfjord . : ; . : . 1204
Eidsfjord . i : . . . 1252
Eigg S 354
E11 Luch Head . . . . . 368a
El. See proper name
Elbe, River : ; . 1437-1448
Ellen, Port. ¢ i 2 5 P 381
Ellidhaey . . ; : ; : 8z7
Elsfleth . ” : : . .. 1454
Emden . ‘ . . . 1475
Empedocle, Porto . . . . 1870
Ems, River . ; . 1471-1476a
Emshorn . ; s ; ‘ . 1473
Engesund . ; . 1266
England 1-20 2—461, 518-548
Englmh and Welsh Groundsg = 4 5 ggﬁ
Enseada. See proper name
Epney ; : : . 522C
Eriboll, Loch . : : : . 300
Ericeira . £ ; . s . 17392
Erin, Port . . . . . . 4602
Erquy . . 1615
ESB]ERG predlcnons p- 158) ; . 1417
Espevaer . 5 . 1270
Esposende . y : 8 : L1731
Etaples . g ; : : . 1573
Etive, Loch 5 : ; . 371, 3712
Europlatform . : 5 ; 1504
Evripou, Dhiavlos 1940, 1941
Ewe, Loch. . . . . . 336-
Exmouth ; : ; 26b, 27
Eyemouth . i ; : : . 221
Eyjafjordhur . g : : . 849
Eyrarbakki . s ¢ ow . ’ 813
Eysturoy : . . 784—788
Faeroe Islands . 3 780801
Fair Isle . . 2 : ; . 285
Fal, River . : : 3 g . 5,52
Falmouth . F ; . : : 5
Famagusta . 5 . : . . 1985
Fanad Head 3 . . 5 . 664a
Fanny's Bay . . y . . 666
Faskrudsf]ordhur . . 1 866
Faxafloi : ; i 8!6—824
Fécamp . . ; 3 . . 1581
Felixstowe Pier . 3 4 s . 133a
Fenit Pier . i : : . .72
Fergus, River . ; 3 . . 719
Ferret, Cap - . . 1690
Ferrol del Caudl]]o, El . ; .oaqib
Ferryside . . ; i . 504
Fiddler’s Ferry . : : : . 456a
Fidra : : ; 2 S =223
Figueira da Foz . : . » W IR
Filey Bay . ‘ . ’ ’ . 182
Finneid . | y : . L o1199a
Finnes . . . . . . 1148
Finnkroken : . ; 3 . 1162
Finnlandsneset . ; : : . II7I
Firth. Sec proper name
Fishguard . : . . . 490
Fiume , . . . . . 18¢8
Fjaera ; . . . ; . 1268
Fjensfjord . . . : ; . 1254
Flam. . ; 3 : : . 1248
Flannan Isles . . ‘ ; . 323
Flat Holm . : : 2 : . 5I3a
Flatey . f : . 850
Flatey (Breldaf;ordhur) i ¥ : 828
Flateyri . . ; . 833
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No.
Fleetwood . 444
Flora, Cape g10
Florg ; 2 1240
FLUSHING (predlcnons P- 178) ; 1534
Foki Bight . . 1004
Folkestone . 88
Folla, Indre 1214
Folly Inn . 6oa
Fgrde : 1241
Fgrdefjorden 1241
Foreland Lifeboat Shp 53a
Formby 448
Foroysaeter 1175
Fort. See proper name
Forth, River : 227-229b
Fortrose 255
Foula 2gba
Fowey 8
Fowey, River . 8,8a
Foyle, Lough 654658
Foynes Island . o716
Foz, Figueira da. . 1737
France 1568—1602 1609-—1693, 1785-1789
Franz Josef Land . gI0—QI2
Fraserburgh 246
Fredericia . 1395
Frederikshavn 1409
Fremington . 538
Freshwater Bay . . 48
Frisian Islands, East 1465-1470
Frome, River . 36¢
Fromentine 1670
Fuglafjordur 786
Fyne, Loch 394 395
Fyrde 1235
Gabes 1836
Gaeta 1854
Gairloch i 337
Gairloch, Loch . 337
Galazidhiou 1921
Gall, Camus nan 344
Gallion’s Point (Woolwu:h) 112
GALWAY (predxctlons P- 126) . 709
Gare Loch . 402—402b
Garelochhead 402b
Garlieston . . 422
Garonne, La s 1686, 1687
Gatseau, Pointe de 1679b
Gedser : 1390
Geirangerfjord 1234
Genoa (Genova) . . 1851
Genoa, Gulf of . 1850, 1851
Gentbrugge 1539d
Germany 14211475
Gibostad . . 1169
GIBRALTAR (predlctlons p 230) 770
Gigha, Sound of . . i 389
Gijon 1708
Gills Bay . 297a
Gironde, La 1681-1685
Girvan 414
Gisundet 1169
Gjesvaer 1146
Glasgow 407
Glasgow, Port 494
Glasson Dock 442
Glenan, lles de . 1649
Glene]g Bay (Kyle Rhea) 351
Glengarrisdale Bay . 375
Glomfjord . 1203
Glubokiy, Mys 1054
Gliickstadt . 1440
Goes, Sas van . 1529
Goidschalxoord . 15122
Gokceada . 1950

Golfo. See proper name

Golspie

Goole

Gorinchem

Gorleston-on-Sea ’

Gorodetskiy, Bol’ shoy, Mys

Gott Bay

Gotuvik

Goulette, La

Goury

Grado

Gradyb Bar .

Grand-Charpentier, Le

Granesund . g

Grangemouth

Granton

Granville

Grara, Bou .

GRAVE, POINTE DE (predlctlons
p. zzz) 5

Gravelines .

Gravendeel, ’s-

Great Saltee .

Great Yarmouth (Norfolk)

Grecian Archipelago

Greece .

GREENOCK (pred:ctmns p- go)

Greenway Quay . :

Gremikha, Guba

Grense Jakobselv

Greystones

Gridina

Grimsby

Grimsey .

Grindavik .

Groix, Ile de

Grenfjorden

Gtgtoya

Grgtsundet

Grovehurst Jetty

Gryllefjorden

Guadalquivir, Rio

Guadiana, Rio

Guardia, La ‘

Guba (bay, cove) See proper name

Guernsey . .

Guetaria

Guilvinec, Le :

Gulf. See proper name

Gu[lesfjorc? .

Gweedore Harbour

Hafnarfjérdhur .
Haganesvik

Hale Head .
Halfway Shoal
Haliguen, Port
Hamargy
Hamble, River
Hamburg .
Hammerfest
Hamnbukt .
Hansen Island
Hanstholm,
Hansweert .
Harburg .
Hardangerfjord .
Haringvlietsluizen
Harlingen .
Harport, Loch
Harstad
Hartlepool . .
HARWICH (predlctmns p- 42)
Hassar, Bordj el . .
Hastings
Haugesund

No.

264
176
1519
142
1085
357
787
1828
1602
1895
1418
1663
1242
228
226
1612

1837

1680

1569

1515

765

142, 142a
1g50-1981
1920-1946
494

23a

1087
1130

614

1072

172

849b

814

1652

Qo2

1193
‘1162

100

1170
r756—r759

1753
1726

1604
1696
1644

1175
681

818
846
455
439¢
1653
1191
63, 63a
1444
1150
1144
973
1412a
1537

- 1445
1261-1264
1521
1485
345
1174
188
131
1832
85
1271



Haverfordwest

Havgysund

HAVRE, LE (prechctmns p- zoz)

Haws Pomt

Héaux de Brehat, Les .

Hebrides, Outer .

Hefa (Haifa)

Heimaey

Heim ;

Helder, Den

Helensburgh

Helford River

Helgeroa .

HELGOLAND (predlctlons p. 162)

Helligvaer . ;

Hellisfjordhur

Helmsdale .

Hemnefjord

Herne Bay .

Hestan Islet

Heurteauville

Hever

Heysham

Heyst, Bol van

Hilbre Island

Hillswick

Hinder Bank, Noord

Hinkley Point

Hirtshals

Hoceima, Baie d’ al

Hoedic, Ile de .

HOEK VAN HOLLAND
(predictions p. ;74)

Hoin. .

Hofsos

Hgjer

Holhwell Pomt

Holmavik .

Ho]miabukta

Holwerd

Holy Island ;

HOLYHEAD (predlctlons p 98)

Hommelsto P

Honfleur .

Honningsvag (Mageray)

Hookseil .

Hopen .

Hopsfjorden

Hornafjérdhur

Hornbaek .

Hornsund .

Hérnum

Horten

Houmt. See proper name

Hourdel, Le 3

Hourn, Loch

Howth

Hrisey .

Hrutafjérdhur

Huelva, Ria de

Hull . .

Hullbridge .

Humber, River .

Hunafloi

Hunstanton

Hurst Point

Husavik

Husum

Hvalvik

Hvammsvik

Hvannesund

Hvanney

Iceland
Ifjorden
IJmuiden .
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No.

499
1147
1582
439b
1622
308—321
1989
810
1224
1489
403

4a

. 129§
1431

' 1?36
862

265
1224
104

424
1587a
1420-1430
. 441
1540
461
204
1541
530
1412
1815
1659

1505
870a
845
1420
1213
841
894
14802
208
478
1211
1583
1145
1461
886
1274
870 870a
1386a
905
1423
12096

1575
352

618
840a
842
1754, 1755
. 174
122b
171-174
840-843
. 161

39
851
1430
790
821
780
870

810-875
1142
1501

No.
Ile, Iles. See proper names
Tken Cliffs . : : A . 136c
Ilfracombe . : ; 535
IMMINGHAM (predlctmns p 50) . 173
Imperia . . . 1850
Indiga, Reka 1026
Indre Folla 1214
Indre Kvargy : : : . 1204
Ingolfshofdi : y s ‘ . 872
Inggy . . 1148
]mshboﬁn (lreland w. coast) . . 702
Inishbofin Bay (lreland N. coast) . b2
Inishcrone . ¢ : 692
Inishraher . s : . : ; 697
Inishtrahull ; : ; 661
Inner Dowsing nght Tower . : 168
Inner Sound . 338a
Intsy, Mys. . . . . 1039
Inver, Loch y ; ; : . 332
Inveraray . g 5 . . ; 395
Invergordon 3 : . . s 259
Inverie Bay : . . < < 353
Inverness Firth . . 255, 256
Inward Rocks . . . . . 519
lona . . . . . . 360
Ipswich ; ; ; 133
Ireland . boi-625, 660766
Irvine 3 3 : : 3 2 411
Isaac, Port. ; . 5442
Isafjardhardjup . 835-838
Isbjornhamna . . . . . 90§
Ischia . . . . . 1856
Isfjorden £ : . 890892
Iskandariya El 1992
Isla, Islas. See pmper names
Islay . ; . . . 377-352
Isle. See proper name
Israel : 1989, 1990
Italy . ; ; v 18501896
Itchenor . : : . : " 68¢c
Izmir (Smyrna) . 1969
Jade, River 1458-1464
Jakobselv, Grense 1130
Jakobselva (Vuoremi) . . 1130
Jan Mayen Island 880-884
Jerénimos, Corta de los . 1758
Jersey . : 1605—160ba
Joinville, Port . ; . ; . 167
Jesenfjord . 1274
Jovik. . . . . 1160
Jupiter Point . : 2 : . 14e
Jura . . : . . 375,383
Jura, Sound of ; 383389
Kalfafellstadir . : : : . 871
Kalgalaksha . 1071
Kalgalaksha, Guba . . 1070, 1071
Kamenka, Mezen River (White Sea) 1035
Kamennyy, Mys. : ; : 992
Kamyenka, Guba (Kara Stra1t) i . IoII
Kandalaksha 1075
Kandalakshki Zaliv 1073-1077
Kanin Nos, Mys. 1028
Kapudia, Ras 1830
Kara Sea 3 ; 995998
Kara Strait ; ; y . 101I, 1012
Karhamn . ‘ . i : . 1151
Karlbotn . : . .o1132
Karmsund . ; . . 1271
Kastellorizou (Meymtl) . . . 1981
Keadby . . . . 174b
Keflavik . 3 F ; . ) 817
Keianes | 1168
KEM’ PORT OF {prcd\cnons p- :42) 1067



428 GEOGRAPHICAL INDEX
No. No.

Kenmare River . . ‘ ) 727, 728 Kvenangenfjorden 1157-1158
Kephalo Bay . . . . 1950 Kyle. See proper name
Keret, Guba (Ostrov Syredni) . . 1073 Kyrenia . £ 1984
Kerets, Mys s 5 g i . 1041
Kerkennah Banks : ; . 1831, 1833
Ketef, Ras el - : : - 1843 L', La. See proper name
Kettletoft Pier . . . . 7 275 Laerdal . . i , ; . 1249
Khabarovo. . - . . - loI§ Lagos ; . . . . . 1749
Khalkis g : . - 1940, 1941 Laig, Bay of . . . . . 354
Kharlovka, Reka. g 2 . . 1091 Laksfjorden . . . . . 1142
Kharse, Mys . - . - - 990 Lamena . i ; ; . . 1683
Kil, De . ; ; : ; . I§1§ Lamlash . . . ) . 409
Kilbaha Bay . . . . - 713 Lampaul, Baie de ; s ; . 1634
Kildin, Ostrov . - . - - 1097 Lancaster . . . . : . 442a
Kilkeel . . . . . . 629 Landfall Buoy, Lister Tief . . . 1421
Kilkieran Cove . . . . | 906 Langeoog Ostmole . . | | 1468
Killala Bay . . - . . 692 Lapominka 3 s . . . 1044
Killard Point . . . . . 632 Laptyevykh Sea . i . . 96671
Killary Harbour . . . ; . 701 Larne . . . ¢ ; i 641
Killeany Bay . . - . - 797 Latravik . . . z : . 839
Killough Harbour . A . 6302 Laukvik . . X . . . 116y
Killy . : . . . - 68 Lauwersoog . . . ; . 1478
Killyleagh . y i . . . 634 Lawyer’s Creek . . . X . 164a
Kilrush . . . - - 714 Laxford, Loch . ; . . . 328
Kincardine . - ‘ . . 229 Le. See proper name
King's Lynn . : : . . 162 Lebanon . . 1987-1988a
Kinsale = . . . - . - 747 Lee-on-the-Solent . . . 64
Kingston upon Hull . - . . ‘ 174 Légué, Le . . . ) . . 1617
Kirkcudbright Bay . . ; . 422a Leirvik . : . . . . 1267
Kirkenes . . . . + 1131 LEITH (predictions p. 62) . . 228
Kirkwall . . . . . . 273 Leixoes, Porto de 3 : s . 1733
Kiy, Ostrov ; . ; X . 1055 k . ) 5 . : . 1509-1§II
Kiya River Mouth - . - . 1031 Lepsoyrevet = . " . : . 1232
Kjeldebotn . . . - . 1189 Lequeitio . . . . . . 1697
Kjelstraumen | . . . . 1254 Leros, Nisos . . ’ ; . 1972
Kjoelsdal . i .. 1238 LERWICK (predictions p. 78) . . 28,
Kjsllefjord . . . . - . 1141 Les. See proper name
Kjopsvik . : ; : . . 1190 Letniy Orlov, Mys | . . . 1081
Klaksvik . . ; - B2 Levanger . . . - | 1.5,
Knights Town . ; i . T Leven, Loch (head) . . . - 369
Knimidhos, Dhiavlos . 4 . . IQ42 Leverburgh ¢ . . . .. 319
Knock § . . . . . 1474 Lézardrieux ; : . . . 1623
Kobenhavn . : ... 1386 Libourne . . . | 1689
Kolguyev Island . ; ;i . - rozg Libya . ; : . - 1994-1998
Kollafjprdhur (Faroes) . b . - 791 Limassol . ; . ‘ . . 1984a
Kollafjordhur (Iceland) : : . 820 Limerick Dock . . . . . 718
KOL’SKI ZALTV (predictions Linakhamari . . . : . 1118

p- 146) . . . . 1100-1105 Lindhos . : . . : . 1977
Kolsomolskoy Pravda Island . .97 Linésfjorden . . . 1219
Kolyma River Entrance . . . 959 Linnhe, Loch 367, 368, 370
Komagfird . . . | g Lipari Islands . . . 777 e
Komiza . . . . . - 1907 LISBON (predictions p. 226) : . I741
Kongsfjorden (Norway) : 2 . 1136 Liscannor . . s " 711
Kongsfjorden (Svalbard . . . 898 List . - . . . . . 1421
Kongsmoen . - ‘ . - 1214 Lister Tief. : . . . 1421, 14212
Konushin, Mys .. . . . - 1033 Litke Banka (White Sea) . . 1032
Konyov, Ostrov . . - : - 1062 Litka Zaliv (Novaya Zemlya) . . 1000
Kopasker . - - : . - 8s1a Litlfjeorden : : . i . 1149
Korabel'naya, Bol’'shoy, Guba . - I3 Litsa, Vostochnaya, Guba . . . 1090
Korabel'naya, Malyy, Guba . . . II12 Litsa, Zapadnaya, Guba . "’ . I110
Korelinskiy, Guba ; P F - I107 Little Bernera . " . 321
Korepalka, Mal, Ostrov . - - . 1058 Littlehampton 74, 742
Korga, Ostrov . F . . . 1027 Little Haven . : . . . 492b
Korinthos (Corinth) . . . - 1922 LIVERPOOL (predictions p. g4) . . 452
Kornwerdersand . : . . . 1486 Liverpool Bay . ; y 447450
Korsor . . : . . . 1387 Livorno . . : : : . 1852
Kos, Nisos e oL 1974 Lizard Poine . . | | 3
Kotorska, Boka . . . . - 1910 Llanddwyn Island . ) . . 48
Kotyelny Island . - . . 4 930 Llandudno. 3 . . . . 471
Kovda River ; ; . . +  I074 Llanelli . i i . N . 5052
Krestovaya, Guba . . . | 1005 Llanthony . . . . 5
Krimpen . L . " . 1509 Loch. See l}Eroper name
Kristiansund . . ; y . 1226 Lochalsh, Kyle of . : : . 349
Kvalrossbukta . . ; . . 884 Lochgoilhead . , : . © 399¢
Kvalvagen . . : : . . gob Loctudy . . : ; L . 1645
Kvaroy, Indre . ; : ; . 1204 Lodijkse Gat . ; ; § . 15302
Kvassheim . ; : . i . 1279 Ledingen . ; : : . . 118y
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No.
Slaughden Quay . . . . . 136b
Sliedrecht . . . j § . 1518
Sligo Harbour . ; ; g . 689
Slipshavn . g 3 ‘ . . 1392
Slyne Head i ; i . . 704
Smalfjorden ; ; : : . 1138
Smerwick Harbour . . . y w2l
Smyrna . . . . . . 1969
Snape . . i : § . 136d
Snizort, Loch . i g ; . 343
Soay . : : : E i s 346
Socoa - 3 : . : . 1693
Sognefjord . 3 ; . 1245-1250
Sokoliy, Ostrov . . . . ToI14
Soldiers Point (Dundalk) . . . bz2g
Solent, Lee-on- . 3 ; 5 64
Solomennyy, Mys : z i . 1070
Solovetskiy, Ostrov . 5 § . 1065
Soloy : . . e @ . 1173
Solund, Ytre . ; : : . 1244
Solva . . . . 492a
Solway Firth 4223—435
Somme, La 1575, 1576
Sopochnaya Karga, Mys F ; . 986
Serfjord . ; 2 : . 1256
Serfjord, Odda . ; ; . . 1263
Serfolla . ; ; 5 : . 119§
Sorgfjorden s " . : . 891
Sgraya . . . . . I152-1153
Sergysundet’ . . . 50—: 151
Sortland . ; g ; ; 1180
Sortlandsundet . . ; : . 1180
Sorvaer . s : ; ; . 1153
Sorvagur . . 5 . . . 795
Sgrvagen . . . . . 1185
Sosnovets, Ostrov . . . . 1082
Souk, Houmt . . ; . 1840
Sound. See proper name
Southeast Long Sand . : : ; 117
South Kaholmen 5 s . 1208
South Rock (Ireland East coast) . . 635
SOUTHAMPTON (predictions p. 10) 62
SOUTI-)IEND -ON-SEA (predtctlons 110
Southend (Kmtyre) : : ’ . 391
Southerness Point ; : ; . 425
Southport ., . : ; y . 447
Southwold . . . 140
Spain . . . 1694—1 726 1754.—1 774
Spezia, La . 5 . 18512
Spiekeroog Reede : ; : . 1466
Spijkenisse . 5 ; : ; . 1512
Spitsbergen : E 891—906
Split . : ; ' : s 1906
Spurn Head S &4
Sredniy, Ostrov (Kandalakskl Zahv) 1073
Stackpole Quay . i . gor
Stadersand . s : s . 1441
Stamneshella . y ; ; . 1256
Stampalia, Nisos ; 5 5 . 1973
Stamsund . ; ' . ! . 1184
Stansore Point . . . . . 43
Starcross . . . z ; . 27a
Start Point. . : ; ; . 21
Stattlandet . ; ; : . . 1236
Stavanger . ; : s y . 1276
Steep Holm ; : ; y . s13b
Steinkjer . 5 : : 5 . 1221
Stirlhng . . . . . . z2zgb
Stokkseyri . . . . . . 812
Stokmarknes . . ; . . 1181
Stokksund . 3 4 : y L1217
Stolmen . 3 . . ‘ . 12605
Stonehaven : & : : . 243
Stornoway . : : . . 3 308
Stptt . : ; : : . 1202

Stour, River (Essex) : 3 ; .o132

Strangford Lough 632_12:;)4'
Stranraer . i . . . 4142
Straumen . ; ; ; : . 1198
Streefkerk . ; i 2 . . 1§10
Streymoy . 790793
Stroma . - . ’ " 2 297
Stromness . . . . 280
Strood Pier (Rochester) . . . 1ogb
Stykkishélmur . ; 3 . 826
Suances, Ria de . ; . ; . 1704
Sudbrook . ; : : . . 517
Suderhoft . ; : : : . 1433
Siideroogsand . . . 1428
Sudhureyri (Sugandaf]ordhur) . . 834
Sudstrand (Borkum) . . 1472
Suduroy . ; : 800, 8o1
Sugandaf]ordhur . : ] 7
Sule Skerry - : G A . 299
Sulefjorden i s ’ " . 1222
Sullom Voe . . . : . 293
Summer Isles . . . . . 3313
Sumostrov, Ostrov . . . . 1060
Sunart, Loch . i s : ’ 363
Sunderland : . 190
Sunderland, North (Northumberland) 207
Sunk Head . 130
Sunndalsfjorden . . . . . 1228
Sunndalsgra g B : : . 1228
Surna g : . 5 % . I227
Svalbard 2 88506
Svefjorden . ; ; : : . 1199
Sveinseyri . ; : . : ; 830
Svolvaer . g . . . 1182
Swanage . . . 35
SWANSEA (predtctlons p. 106) : . 509
Swilly, Lough . 3 : 664
Syltefjorden s : : 2 . 1138
Tabs Head ; y : ; 165
Tagus, River (Rio Te]o) 1740, 1741
Talbot, Port . . . . 5lo
Talknafjordhur . . . . 830
Tamar, River . : 5 4 I4—14C
Tanafjorden 5 g A .o1138
Tancarville . : : : . 1584
Tanera Mor ; ; : ; o 333
Tanger . ; . : : . 1809
Taormina . . y . . . 1862
Tarabulus . . . . . 1998
Taranto, Golfo di i i . 1885
Tarbert, East Loch (Hebndes) : 5 310
Tarbert, East Loch (Loch Fyne) . . 394
Tarbert, West Loch (Hebrides) . 320
TARBERT ISLAND (Shannon Rwer)
(predictions p. 130) . 715
Tarifa g 3 .. 1768
Tarn Point : : ; : . 436
Taureau, Chiteau de . ‘ : . 1629
Tavy, River ; N . . . ‘14€
Taw, River 536-540
Tay, River. 235-236b
TEES, River (predlctlons p. 54) 185-187
Tees Brtdge : 3 ; 187
Teignmouth ‘ : 26, 26a
Tejo, Rio (River Tagus) . " 1740
Tenby . . . . 502
Tennes . . . . . . 1165
Teplits Bay . . . ; 5 912
Teriberskaya, Guba . . i . 109§
Terneuzen . ; : 2 . 1536
Terschelling, West . . 3 . 1483
Tetouan, Ensenada de. ’ ; . 1811
Tetrino . ; . . . . 1080
Thames Haven . | ‘ . 1102
Thames, River . ; 110-116
Thessaloniki : : : : . 1946
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Thingeyri .
Thorlakshofn
Thorshofn .
Three Islands (Whtte Sea)
Thyboron . s
Tighnabruich
Tikhaya Bay
Tiksi Bay .
Tilbury .

Tina Mayor, Ria de
Tingwall

Tiree
Tobermory .
Tobruk, Mersa .
Toft Pier
Tegmmernes
Topsham .
Torduff Point
Torquay . :
‘Torndge, River .
Torridon, Loch .
Torshavn .
Torsminde.
Torsvag
Tosenfjorden
Totland Bay
Totnes

Toulon
Touquet, Le
Tourg-en-Ness, Ras
Towy, River
Traena ;
Trafalgar, Cabo .
Tralee Bay.
Trangy .
Trawbreaga Bay
Trearddur Bay

Trébeurden
Trecastell, Porth
Trefor .
Tregde
Tréguier

‘Trent, River
Tréport, Le

Tri Ostrova (Three Islands) s
Trieste :
Trinité, La :
Tripoli (Lebanon)
Tripoli (Libya) .
Tromsg .
Trondheim .
Trondheimsfjorden
Trongisvagur
Troon

Tropea

Trouville

Truro . N
Trwyn Dinmor .
Tuckton

Tudy, Port
Tumsia
Turnchapel
Tuskar Rock

Tuv

Tvervik

TYNE, River (predlctmnsp 58) .

Tysfjorden
Tysse

U.5.5.R.
Uig Bay .
ULLAPOOL (predtctmns P 82)
Ullsfjorden
Ulva Sound
Ulverston .
Undelandsund
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No.
832
813a
853
1083
1413
396a
QII
966
I1I
1706
279
357
364
1995
280a
1192
27b
430
25
536-540
; 338
792
1414
1161
1212
46
23b
1786
1573
1841

504, 5042

1205
1765

721

119t

663

479

1628
4792
480a
1284

. 1625
174a-174¢
. 1578
1083

1896

1655
1987

1998

1163

1219
1218-1221
8oo

412

1857
1590

5a

476

38a

1652
1827-1843
15

bor

1199

1201
201-203
1190
1260

I000—-II1Q

343

334
1160

362
440
1251

Unskaya Guba
Upnor .

Ura, Guba.
Urdiales, Castro .
Ushant (Ouessant)
Utsira P
Utskala

Vadheim

Vadsg

Vagar

Vagsdy

Vagur .

Valentia Harbour

Valletta

Vallo, Marzara del

Vannes .

Varandyey, Ostrov

Varangerfjorden .

Vardg

Vargsundet .

Varneka, Bukhta.

Varzim, Povoa de

Varzuga, Reka

Vatlestraumen

Vatneyri

Vatteville .

Vayda, Guba

Vefsenfjorden

Vegesack .

Veldlleysuf]ordhur

Velfjorden .

Velikiy, Mys

Vendres, Port .

VENEZIA (VENICE) (predictmns
p- 234)

Ventnor

Veshnyak, Ostrov

Vestdalseyri

Vestmanna,

Vestmannaeyjar .

Viana do Castelo

Vidoy

Vieste

Vigo .

Vik .

Vikisogn . i

Vila Real de Santo Anténio .

V:I?a San Giovanni ;

Villagarcia .

Village Bay (St. }(ﬂda)-

Vinjeora

Vinjefjorden

Vivero, Ria de

Vlaardingen

Vladmir, Port

Vlieland-haven

VLISSINGEN (predlctlons p 173)

Volos ; 5

Vopnafjordhur

Voronov Head

Vostochnaya Litsa, Guba

Vuoremi (Jakobselva) .

Waddenzee

Wadebridge

Walcheren .

Wales

WALTON-ON-THE-NAZE
(predictions p. 38) .

Wangerooge Ost .

Wangerooge West

Wareham

Warren Point (Lough Fovle) .

Warrenpoint (Lough Carlingford) .

- 1533, 15332

No.
1048
1093
1108, 1109
1701
1634
f272
816

1246
1133
795, 796
1237
8o1
725
1880
1869
1658
1021
1132
1134
1154
1013
1732
1079
1259
829
1586
1115
1209
1455
. 838
. 1211
1102
1782

1894
51
1083
858
793
810
1730
780
1887
1724
875
1247

1753
1860

1722

322
1225
1225
1714
1507
1108
1484
1534
1943

855
1037
1090
1130

1477-1489
5453

470-516

129
1458
1459
36¢
654
628



