III. Note on the Tides. By J.W. LuBBock, Esq., V. P. and Treas. R.S.

Read March 7, 1833.

BY the permission of Mr. Dgssiou, I am enabled to communicate to the

Society some results which he has obtained, from observations made at Ply-
mouth, Portsmouth and Sheerness, under the superintendance of the masters
attendant at those dock-yards. The establishments of these ports (that is,
the time of high water when the moon passes the meridian at 12 o’clock,)
may now be considered as accurately determined. The retard (A—2) at
Portsmouth appears to be intermediate between that at Brest and at London,
being about 1! 30™; that at Plymouth appears to be greater, and not less
than that which obtains at London, for which circumstance it is difficult to
account. The retard at Sheerness agrees with that observed at the London
Docks. The constant which involves the mass of the moon does not differ
much, as inferred from these observations at various places; it is however im-
possible to obtain more than a rough approximation, by these means, to that
important element in astronomy, the mass of the Moon. Even a minute (of
time) in the difference of the interval between the moon’s transit and the cor-
responding time of high water, materially affects the value of the moon’s mass ;
and insurmountable difficulties appear to be in the way of any nice determination
of that quantity by these means, even if there were none of an analytical cha-
racter. It would be well, by a discussion of the inevitable errors of the various
data employed, to ascertain the limits of the errors which may be incurred in
determining the mass of the moon by various methods, particularly through
the constant of the moon’s parallax.

Mr. Dessiou, with undaunted perseverance, has just completed the discus-
sion of about 6000 more observations of the tides at the London Docks, with
a view to rest upon a sure basis the corrections for the moon’s parallax and
declination ; but these cannot be published unless he is fortunate in meeting
with more encouragement than he has hitherto experienced. These results do
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20 MR. LUBBOCK'S NOTE ON THE TIDES.

not differ materially from those already published in the Phil. Trans. 1831,
Part II. p. 413, the accuracy of which therefore they serve to confirm.

The results which Mr. Dessiou has obtained are not reconcileable with
the theory of BerNouLL1; therefore the Tables founded on this theory which
profess to give the corrections for the moon’s parallax and declination, and
which are to be found in various works on navigation, but had never previously
been compared with observation, must be rejected as inaccurate and utterly
inapplicable.

The following Table has been formed by taking the mean of all the times of
the moon’s transit occurring within a given half hour, and the mean of all the
corresponding times of high water according to the method explained, Phil.
Trans. 1831, Part II. p. 384 ; the difference is of course the interval between

the time of the moon’s transit and the corresponding high water, which inter-
val is given in the Table.

Plymouth, Portsmouth. Sheerness.

Moon’s Corresponding | Number Moon’s Corresponding | Number Moon’s Corresponding | Number
Transit. Interval, of Obs. Transit. Interval, of Obs. Transit, Interval, of Obs.
h m h m h m h m h m h m

0 14:6 5 309 26 0 146 11 354 29 0 14-3 +0 357 28
0 44 5 254 23 0 457 11 31 28 0 45 + 324 31
1 105 5 195 21 1156 11 244 28 115 + 19 28
1 448 5 73 23 1 448 11 176 31 1 452 + 151 31
215 5 1 22 2 15'% 11102 29 2 155 + 4 27
2 458 4 487 25 2 456 11 08 30 2 45 - & 31
3176 4 412 21 3 166 10 54-2 27 3 167 - 127 28
3 452 4 32 22 3 455 10 49-3 30 344 - 15 30
4 157 4 231 23 4 127 10 463 27 4 145 — 25% 28
4 448 4 225 22 4 442 10 41-3 30 4 44 — 28 30
5 158 4 145 25 5 154 10 41-4 32 5 156 — 336 31
5 461 4 147 23 5 465 10 437 29 5 462 - 322 27
6 165 4119 22 6 155 10 476 29 6 156 - 376 30
6 44 4 233 20 6 45 11 12 29 6 44°6 - 262 28
715 4 407 24 7 152 11 185 29 7 146 — 136 31
7 476 5 37 23 -7 471 11 34-1 29 7 466 + 34 30
8 186 5 22-4 21 818 11 44-8 29 8 174 + 192 27
8 467 5 288 20 8 469 11 579 26 8 46:3 + 42 27
9 163 5 427 20 9 152 12 19 28 9 155 + 47 29
9 456 5 486 24 9 462 12 06 30 9 46+4 + 532 29
10 166 5 475 21 10 167 12 18 28 10 16+6 + 537 27
10 456 5 431 23 10 46 11 54+4 27 10 45 + 498 28
11 15-2 5 414 20 11 15 11 49-1 26 11 15 + 43 31
11 422 5 356 21 11 44 11 45 27 11 44 + 426 27

The following Table has been obtained by laying down the observed points,
and drawing a curve amongst them by the hand, from which curve the inter-
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polated points are obtained. The dotted line (see Plate I.) passes through the
points observed, the continuous line, in the case of the London Docks, shows
the curve which results from the theory of BerNoutwi, (see Phil. Trans. 1831,
Part II. p. 388.) The agreement between theory and observation so far
amounts to identity, and is very remarkable.

The following Table shows the interval between the moon’s transit and the

corresponding high water at Brest, Plymouth, Portsmouth, Sheerness, and the
London Docks.

%‘;‘;‘;{; Brest, Plymouth. | Portsmouth. | Sheerness. II‘;’&C}{";" %’Irggrs‘;é’
h m h m h m h m h m h m h m
00 3 48 5 33 11 40 +0 39 157 00
0 30 3 41 5 28 11 34 +0 34 150 0 30
1 0 3 33 5 22 11 28 +0 26 142 1 0
1 30 3 26 5 13 11 21 +0 17 135 130
20 318 5 4 11 14 40 9 126 2 0
2 30 311 4 55 11 6 00 118 2 30
3 0 3 4 4 45 10 58 -0 9 11 3 0
3 30 2 58 4 37 10 52 -0 15 1 3 3 30
4 0 2 53 4 28 10 47 -0 20 0 56 4 0
4 30 2 50 4 21 10 44 —0 26 0 51 4 30
5 0 249 4 16 10 41 -0 31 0 45 5 0
5 30 2 50 413 10 42 -0 34 0 43 5 30
6 0 2 55 412 10 45 -0 35 0 42 6 0
6 30 3 5 418 10 54 -0 32 0 44 6 30
70 318 4 30 11 10 -0 22 0 52 70
7 30 3 33 4 51 11 26 -0 8 15 7 30
8 0 3 47 511 11 39 +0 9 122 8 0
8 30 3 58 5 26 11 51 +0 30 139 8 30
9 0 4 5 5 37 11 59 +0 44 1 56 9 0
9 30 4 8 5 45 12 2 +0 52 2 5 9 30
10 O 4 7 5 48 12 1 +0 54 210 10 0
10 30 4 5 547 11 58 +0 52 210 10 30
11 0 4 0 5 44 11 53 +0 48 2 8 11 0
11 30 3 54 5 38 11 47 +0 44 2 3 11 30

The preceding Table gives the principal or semi-menstrual inequality ; the
form of the curve is better seen by reference to the annexed plate, (see Plate I.)
It appears that the establishments of Brest, Plymouth, Portsmouth, Sheerness
and the London Docks are as follows:

Brest . . . . . . . 3V 48w
Plymouth - . . . . . 5 33
Portsmouth . . . . .11 40
Sheerness . . . . . 0 39

LondonDocks. . . . 1 57
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Since this paper was presented to the Society, Mr. Dessiou has furnished
me with the following results obtained by him from some observations com-
municated to the Society some time since by the late Mr. FaLLows. The num-
bers are very irregular, owing to the paucity of observations and the difficulty
of fixing the time of high water with precision, the rise being only about three
teet. It appears that the establishment is about 2" 56™.

St. Helena. St. Helena,
n' Corre- | Number | Moon’s | Corre-
%Zﬁsii. Sonding | ‘of Obs. | Transit. | $ponding oF b
h m h m h m h m
0 16 2 48 15 6 16 2 25 13
0 40 2 47 11 6 43 2 22 12
116 2 50 12 715 2 48 15
145 2 38 12 739 2 32 14
217 2 41 14 8 13 2 47 13
2 46 2 32 14 8 45 2 42 12
314 2 30 13 9 14 2 50 12
3 43 2 26 13 9 42 3 10 14
416 | 2 5 15 1017 | 3 8 14
4 47 2 8 10 10 46 3 5 10
515 2 28 14 11 16 2 68 12
5 46 2 16 12 11 46 3 2 12




Sema-menstyual negualdsy of the lime of thah Water

Platl Trazes: MDCCCXXXU. Plate 7. PC9.
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