VIII. Discussion of Tide Observations made at Liverpool. By J.W.LusBock, Esq. F.R.S.
Received and Read January 28th, 1836.

I AM enabled, through the indefatigable perseverance of M. DEssrou, to present to
the Society other Tables, in continuation of those published in the Philosophical
Transactions for 1835, Part I1., founded upon the observations instituted by Mr. Hur-
CHINSON at Liverpool.

The chief intention of the Tables now offered is to exhibit the diurnal inequality in
the height of high water, which is, I believe, insensible in the river Thames, but
which at Liverpool amounts to more than a foot. So that, for example, in January,
when the moon is in quadrature, (neap tides,) the evening tide may be a foot higher
than the morning tide.

Table XXVII. gives the results as immediately deduced from observation.

Table XXVIII. was formed by reducing the argument, (moon’s transit,) by inter-
polation, to the even half-hours, and then taking the differences between the numbers
so found and those in Table III.*

The results exhibited in Table XXVIII. are extremely irregular : these irregulari-
ties were arbitrarily removed in forming Table XXIX., which is intended to be used
in predicting the phenomena. As the question of the diurnal inequality of the tides
is important, and as the numbers in Table XXVIII. are so irregular, I have thought
it desirable to exhibit them in a diagram, together with the inequalities definitively
adopted in Table XXIX., in order that the nature and extent of the alterations we
have introduced may be perceived. The diurnal inequality in the inferval appears
to be insensible.

BernourLr's Theory of the Tides leads to the expressions

h=D-4+ E{dcos(2p —2a)+ cos (2p — 2d)}

i 2

% A=”%i—€,—§3 E = Cm'cos2d PB

h=D+4 E {cos 2+ 4+ Acos (2¢ — 2)},
in which expressions & denotes right ascension,  sidereal time,  declination, m the
mass of the luminary, P the sine of the horizontal parallax, C a constant depending
upon geographical latitude, and D a constant depending only on the zero line, from
which the heights are reckoned. The unaccented quantities refer to the sun, and
those which are accented to the moon. # is the height of the water above any given
line, and + is a small variable angle to be added with a certain constant to the time
of the moon’s transit, in order to obtain the time of high water.

* Philosophical Transactions, 1835, p. 283.
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58 MR. LUBBOCK ON TIDE GBSERVATIONS.

The constant 4 has the same value for London and Liverpool, and I find for both
places the mean value of log 4 = 9-5784858. The following Tables, calculated by
Mr. Jongs, will assist in comparing results deduced from observation with Ber-
NOULLI'S expressions.

Semimenstrual Inequality. Semimenstrual Inequality.)
¢ |vinTime| Telghtof | o ¢ |VinTime| Helghtof | o
+ +

° m feet, ° ° m feet. °

0 0 22-81 180 45 42 21-44 135

5 6 22:80 175 50 43 2115 130
10 11 2275 170 55 44 20-86 125
15 16 2265 165 60 44 - 2057 120
20 21 22:52 160 65 41 20-28 115
25 26 22:36 155 70 37 20-02 110
30 31 22:17 150 75 32 19:79 105
35 36 21-95 145 .80 24 19:61 100
40 40 2171 140 85 13 19:49 95
45 42 21-44 135 90 0 19-44 90

The preceding Table has been calculated with log 4 = 9-5784858 and log E = 0'6481648.

Sun’s Declination.
d + in Time.

Decl. 0°, | Decl. 3°. | Decl. 6°. | Decl, 9°, | Decl.12°, | Decl. 15°, | Decl. 18°, | Decl, 21°. | Decl.-24°,

[ + - [

o m m m m m m m m m °
0 0 0 0 0 0 0 0 0 0 180
15 1 1 1 1 1 0 0 1 1 165
30 2 1 1 1 0 0 1 2 3 150
45 2 2 1 1 0 0 2 3 5 135
60 4 3 2 2 1 0 2 3 5 120
75 3 2 2 1 1 0 2 4 5 105
90 0 0 0 0 0 0 0 0 0 90

- +

Moon’s Parallax.
d + in Time.

H. P 54.|H. P. 55| H. P.56’. | H. P. 57. | H. P. 58.| H. P. 59’. | H. P. 60".| H. P. 61",

0 + - 0
° m m m m m m m m °
0 0 0 0 0 0 0 0 0 180
15 2 2 1 0 0 1 2 2 165

30 4 3 1 0 1 3 4 5 150

45 6 4 2 0 2 4 6 8 135

60 9 6 3 0 2 5 7 9 120

75 8 5 2 0 3 5 6 8 105

90 0 0 0 0 0 0 0 0 90

- +
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Moon’s Declination.
d 4 in Time.

59

Decl. 0°. | Decl. 3°, | Decl. 6°. \ Decl. 9°, { Decl. 120,/ Decl. 15°.|Decl. 18°.|Decl. 21°.|Decl. 24°,| Decl. 27°.|Decl. 30°.
2 - + ?-
o m m m m m m m m m m m °
0 0 0 0 (] 0 0 0 0 0 0 0 180
15 1 1 0 0 0 0 1 1 2 2 3 165
30 2 2 2 1 1 1] 1 2 3 4 6 150
45 3 -3 3 2 1 0 1 2 4 6 8 135
60 3 3 3 2 1 0 2 4 6 9 12 120
75 3 3 3 2 2 0 1 3 5 8 11 105
9 | O 1] 0 0 0 0 0 0 0 0 0 90
+ \ -
Sun’s Declination.
d h.
9. Decl. 0°. | Decl. 3°, | Decl. 6% | Decl, 9°. | Decl. 12°. | Decl. 15°. | Decl. 18°. | Decl. 21°, | Decl. 24°. |  o.
° Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. o
6 +-12 411 410 ++08 -+4-+04 00 —-05 —-11 —-18 180
15 °11 ‘10 09 07 04 <00 05 11 17 165
30 09 08 07 05 03 <00 ‘04 08 *13 150
45 + 04 404 +-03 402 +4-+01 00 —02 —c04 —-06 135
60 —-02 —02 —02 —+01 —+01 00 +-+01 402 +-03 120
75 09 09 09 ‘06 03 <00 04 08 12 105
90 —-12 —-11 —10 —07 —+04 <00 ++06 +°12 +-18 90
Moon’s Parallax.
d A.
0. H. P. 54.| H. P. 55'.| H. P. 56'. | H. P. 57", | I P. 58, H. P. 59, ; H. P.60.| H.P.61". Q.
° Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. °
0 —66 —45 —23 00 +-24 ++49 ++75 +1-01 180
15 66 45 *23 00 *24 48 73 0:99 165
30 64 44 ‘23 <00 23 47 72 0-97 150
45 62 42 21 00 22 45 70 0-95 135
60 61 42 21 00 22 45 69 0-94 120
75 64 44 22 00 23 46 71 0-97 105
90 —+66 —45 —23 00 +:24 449 ++75 +1:01 90
Moon’s Declination.
d A.
¢. | Decl. 0°.3 Decl. 8°. | Decl. 6°.| Decl. 9°. | Decl. 12°.{Decl. 15°./Decl. 18°. | Decl. 21°.| Decl, 24°,| Decl.27°. | Decl. 30°.| .
° Feet. i Feet Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. °
6| 432 | 431 +-27 421 +-12 00 | —-13 —+29 —47 | —66 | —+87 ]180
15 31 | +30 26 -20 ‘11 ! 00 °14 *29 47 ‘66 ‘87 | 165
30 <31 ‘ +30 26 20 11 00 ‘13 28 45 63 ‘84 150
45 <30 29 25 19 10 00 13 27 ‘44 62 ‘81 | 135
60 30 ' 29 25 :19 11 00 13 27 43 60 79 1120
75 30 *29 25 *19 11 00 *13 28 45 61 79 1105
90 | ++31 | 431 | +-27 | +-21 | +-12 00 | —13 | —*29 | —-47 | —66 | —-87 90
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I have ascertained that BERNOULLI’s expressions present a very remarkable accord-
ance with observation. But it must be recollected, that the phenomena of the tides
at London and Liverpool cannot be considered as depending (mechanically) upon
the coordinates of the sun and moon at the transit immediately preceding the times
of high water; and if I had taken in my discussions a transit more remote, the law
of the intervals would not have been the same. This difference in the law of the in-
tervals depends upon the difference in the intervals between the successive transits of
the moon. Hence the law of the intervals, when the discussion is instituted with re-
ference to the transit immediately preceding the time of high water, whether at
London, Liverpool, or Brest, depends partly upon the phenomena as deducible from
BernNouLLr's expressions, and partly upon the law of the intervals between the
moon’s successive transits, which latter interval may be considered roughly as de-
pending upon her parallax and declination. For practical tables intended to serve
in predicting the phenomena, this is of no consequence; but in order safely to com-
pare the results of theory with those of observation, it is absolutely necessary first to
obtain the law of the changes in the moon’s motion, which may easily be done. This
consideration does not apply to the heights.

T have little doubt from comparisons which I have made, and which I mean to ex-
tend, that the results of observation present a very remarkable agreement with BEr-
NouLLr's theory,and with the formulee in p. 57, by which this theory is approximately
represented. In this comparison, however, it cannot be expected that the phenomena
at any given place are the same (as LarLace seems to imply *) as would belong to that
geographical latitude, if the figure of the ocean were that of a perfect spheroid, and
were not intersected by continents. I apprehend that the inequalities of the tides at
Brest are produced mechanically some time previous, and are not due to the position
of the luminaries (in a certain sense) at the time of high water.

Mr. Deacon has furnished me with a continuation of Tables A, B, C, D, for the
last six months of the year 1835, which serve to show the degree of congruity in the
observations at the London and St. Katherine Docks with each other and with the
predicted tides in the British Almanac.

* ¢« i le port a une latitude, ces pleines mers pourraient &tre fort différentes; et quand la déclinaison des
astres est égale & I'obliquité de I'ecliptique, la marée du soir & Brest serait environ huit fois plus grande que
celle du matin.” —M¢écanique Celeste, tom. v. p. 148.
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TaBLE A.
Showing a comparison of the observations of the Times of High Water made at the
London Docks, increased by five minutes, and those at the St. Katherine Docks.
The observations marked with an * appear doubtful.

July. August. September. October. November. December.
Date. — . i
London iffer. | T.ondon | Differ.| London |g¢ | Differ.| London gt .| Differ.| London (gt kath | Differ.| London |g¢, iffer.
1835, Docke. | “ocke| nce: | DO0kS. | ook [ encer | 100ks. Tocian| ancer | Docks. [“onc. | oncer | Docks. | *Tocke:| encer | D00k, “Bocko. | ence.
+5 min. +&min. +5 min. +5min. +5min. +5min.
h m |h m mfhm | hm mh m |h m mi{hm {hm m|hm [hm m|{hm [hm m
1.1530527|4+-3163|642|— 7|7501756|—6|835]|841 |— 6 (11 15|11 21 |— 6 |11 15 |11 18 |— 3
545|542 |+ 3645|653 |— 8820|816 |4+ 41920946 |—26 | ...... veceee feenaes 11 45 |11 58 |—13
216 516 8|—3|7251728|—319 5]912|—7(10151{1021 |— 61215 |12 3 |+12 | cceves | cvveer feerens
02|62 |—3831735|748[|—13|1945 942 |+3 {11 5|11 12 |— 712201223 (— 3 (1210 {12 7 |4+ 3
3.17 01657 |4+ 31820835 |—15110 45 |10 47 {— 2 |11 25 |11 38 |—13 |12 50 |12 58 |— 8 |12 45 |12 48 |— 3
7157 7|4+ 8850|848 |+ 2 (11 30 {11 27 |+ 3| ...... vevnne foevens 12 50 {12 58 |— 8 |12 55 |12 54 |+ 1
418 0| 757 |+ 831925(987|—1212 5 (1212 |- 712151222 |— 7 |125|132|— 7120|124 |~ 4
81518 7 |4+ 8110 510 4 |4+ 1| ceees | covrnr oeenns 12 40 1248 |— 8 (130|142 |—12|135|1382 |+ 3
519 0821 (43911045 1053 |— 812351242 (-7 115|113 +2|2 0|2 8|—8|155 (155 0
920|857 |+23 (111511 25|—10|1 O|1 3|—3|120|125 5(210|1212{— 212102 9|+ 1
6,110 51012 |— 712 51212 |— 71125|132|—7|150|2 2|—12|225|238|-13|225|228|— 3
10 25 |10 27 |— 2| covuns | cenens verens 1501142|4+8|15512 3|— 8235|241 |— 6|245 253 |— 8§
711 51118 |— 8112251231 |— 6225|2224 3235|232 |4+3[250|8 2(—-12/8310(8 6|+ 5
1131137 |—201250(1 8|—18|1230|228 |+ 21240242 |— 2|3 5313 |— 8380|323 |+ 7
8.112 511225 |—20 {125 {133 |— 82503 8|-18|3 5|3 7|—2|835|3383|4+ 2345|337 |+ 8
[T N TTTT 145(158|—13|3 5|/313|— 8|3 5313 |—8|8335|347|—12|4 5357 |+ 8
9.(1235 (1236 |[— 11215227 |—-12|330{333|—3|330[332|—2|355[357(—2(4201|413 |+7
1 5|1 8|—3(285(246|—11|330 (8384 |+1{335|341 |— 6415|417 |— 2[485/|433 |+ 2
10.] 130 | 142{—12 1325|318 |4+ 7 (8350|357 |—7|355|357|—2({425|432|— 7450|448 |+ 2
2101215|—5(330|331|—1|350|4 2|—12|4 03524+ 8440|439+ 1(510]516|— 6
11,/ 2251233|— 83554 3|— 84251417 |4 8425|421 |4+ 4|5 0[454|+6|5251532 (-7
2451257 |—-12 14104 8|4+ 2430|433 |—3[425/482|—7|{510|517|—7|550|6 8|—18
1213151332 |—17 | 435|432 |+ 3|455|5 2|— 74554484+ 7535523 |+12(615|617 |— 2
385347 |—12 | 485|444 |— 9|5 5|5 7|—2[455[452|+3[550|557|—7|635(627 |+ 8
18,1415 (422|— 7|5 5|514|—91520|526|—6]520|522|—2615|613 |+ 2|7 5658 |+ 7
420142 |— 6515|515 0158|541 |— 6580|526 |+4|655|7 2|— 7740|738+ 2
14,{ 4 50 | 4 55 |— 5 | 5 45 | 5 48 36 0|6 6|—6|55516 2[—7|72(728|—3|8 5(8 9|— 4
5 5|5 7|—2|550|558|—8({610]|612 2|16 0|558|+2|8 5|8 7|(—2|855|8b57 |~ 2
156|540 {547 |— 71620627 |— 71635637 21640 |6 45 |— 5835|847 |-121920]927 (— 7
545 547 |— 2610|627 |—17 | 645 652 |— 7 (715|721 |— 6|940|937(+ 3{1015 {1021 |— 6
16.1 620631 (—11 6507 0|—10[720|722|—2|750|8 8|—18|1015 |10 17 |— 2 (10 30 |10 42 |—12
625162/ (—2(650|7 3|—13]720|%742|—22|840|852|—1211050 (1053 |— 3 {11 15 {11 13 |+ 2
177 0|7 7|— 7720|731 |—11 835|841 |— 6925|949 —24 (11 20 |11 23 |— 3 |11 85 |12 40 |— 5
7 51711 |— 6745|742 |4+ 3[1920| 9 34 |—14 {10 25 |10 36 11 11 45 |11 50 |— 5 {12 5 {1211 |— 6
18.| 755 (8 7(—12(820|845 |—25 (10201023 |[— 3 {11 5 |11 12 |— 7 (12 5 (1215 [—10 | ... | veeeen forenen
745|757 |—12 1855|858 |— 31112011 7 |+4+13 |11 55 |11 41 |14 | cooees | covens foneens 12 25 |12 386 | —11
19.] 845 | 847 |— 21935 |10 2 {—27 111 35 {11 47 |—12 | ccvees | coreen fonennn 125511 6 |—11]1 012 58 2
845|846 |— 1 (1020 (1019 [+ 112 5 {12 3 [+ 2|12 10 |12 15 511245 1243 |+ 2130|117 |4+13
20,1 945 | 957 [—12 |11 15 (11 19 |— 4 | ccvovs | vevven Joounn 1240 1244 |[— 4 (1251126 |— 1155|157 |—:
10 5 (10 7 |{— 2 {11 50 |11 47 |-+ 3 |12 25 (12 27 2125511 1 6140|149 |— 9215|215 0
21,110 40 {10 42 [— 2 | ccioer | venens feareen 110(112|— 2115|114 4+ 1[215[213 |} 2245|243 |+ 2
1151112+ 301215(1217 |—2(120({122|—2]130/|130 022,229~ 4|3 513 8|— 3
22,111 50 [12 10 {—20 |12 50 {12 42 |+ 8145 | 150 |— 5 | 155|157 |— 2245|244 |+ 1]330|325 |+ 5
cenren | e vefiennn [T O 71712 5|2 2431215 |214|+1]3 5|318|—=13]350{3 51 |—1
23112151211 |+ 41180 |132|— 21230227/ |+3[235|237|— 2340|348 |- 81415415 |- 0
1245 1252 |— 7 {140 | 147 |— 7245|243 |4+ 2250|251 (=~ 1[855|857|— 2440|443 |- 3
241110111 |—112 5{215(—-10|3 5|3 9|—4|310({317|—71425/{428}|—38|5 0|5 5|—35
130(142(—121220|228|—8(320{315(4+5/335|338|—3|445|458|—13[1535]5386|—1
25.]1551152|4+31240|253|—13 345|343 |+ 2|4 0|4 3|—3|510{5 7|+ 3|5565|551 |+ 4
2201217(+3|3 0|3 2|—2|350|4 3|—13[410{413|—3|545|553|—8/630}|626|+ 4
26,1245 1232|413 |325 |333|—8|420|426(— 6[430]433|—3|555|548|+71655] 632|423
255[258|— 383|845 |343 |+ 2|435[4382|4 3450|457 |—7(645|650(—565(7 5|722|-17
2718315311 |+ 44104 15— 5455|565 8|—13[515[{513 |4 2|640| 644 |— 4{7 25727 |— 2
33032 |+51420[{426|— 6510|513 |—3|5380|537|—71750|7050 018108 8|4 2
28183458346 |— 1| 445 | 448|— 3540|543 |—3|550|6 8|18 |745|7 44|+ 1825|826 |— 1
4 0|4 83|—3|5 55 1|+4|5565[557|—2|630|653|—23|[845|838|4+ 719 5917 |-12
20.14251428|—3(580[{52/|+38|625|615|4+10]7 0(710|—-10]9 5|9 2(4+ 38 565|813 [|—15
4401441 |— 1540|541 |— 11645656 (—11|8 5|8 14 |— 910 10| 9 57 |+13 {10 5 |10 45 {—40
30.|5 514421+231610 (6 9|+ 1715|711 |4 4815|823 |— 8110201027 (— 7 {10 45 {11 22 37
52,522 |4+3|62|619|-+1|755|8 2|—7{925]937|—-12(11 5|11 18 |—13 |11 5 |11 46 |—41
31.{550|5583|—31680 |7 2(—12{ ... sees frensee 10 010 12 [—12 | iioes | vennen Joenees (1130 | Loiel foenien
6 5|6 3|4+ 27107 12|—2].. veeee {10 50 {11 5 (=15 aee | eose e 125 {12 21 |16
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TasLE B.

Showing a comparison of the observations of the Heights of High Water made at the
London Docks, increased by five feet, and those at the St. Katherine Docks.
The observations marked with an * appear doubtful.

July. August. September. October. November. December.

Date.

1835. Tf;’:g&n st.Kath. Differ. | London g Kath, | Differ. | London jst Kath. |Differ- London gt Kath, Differ. | London st Kath,| Differ- If)ﬂ';lcl}g! St.Kath.| Differ-
+5 it Docks. | ence. +5 . Docks. | ence. T 5t Docks. | ence, +5 . Docks. | ence. + 5 Et. Docks. | ence. ! 5t Docks. | ence.
ft, in. |ft. in, in, | ft. in.| ft. in in. | ft. in.| ft. in. in,| ft. in.|ft. in. in, | ft. in,| ft. in in, [ft. in. |ft. in. in,

1.126 6 |26 6 0126 7126 81— 1125 126 1 028 7123 8 |— 1125 2256 2 026 8126 10 |— 2
26 8126 91— 1126 426 5|— 1125 425 3|4+ 1|24 8124 10 |— 2 | ceever | coveen [ennnen 27 3127 241
2.126 9 26 9 0126 3|26 3 024 3124 4|— 1123 723 6|4+ 126 6(26 7 |— 1| ...
26 126 7|— 6126 626 1|+ 5125 025 0 0125 8125 9|— 1126 1126 2 |— 1126 526 5 0
3.126 1126 8|— 7126 3126 4|— 124 724 6|+ 1|26 5|26 5 0127 0127 0 027 71127 8- 1
25 420 bi— 1125 625 7 |— 1125 625 5 [+ 1| cooes | veveen | aeenns 26 6126 7 |— 1127 5127 6|— 1
4.125 9126 9 025 3125 241125 125 1 01127 6127 9|— 3126 426 5|— 1127 3127 4 |- 1
25 5 126 5 0125 4125 6 |— 1| coovee | vvenee |0 2601126 1 026 426 6|— 2126 92610 |~ 1
5.126 01256 2410125 425 65 |— 126 6 26 6 0127 5127 44112610126 94+ 1127 1127 0|41
25 2125 11 |— 9126 025 9|4+ 3|26 6|26 6 0127 027 1|—- 1127 3127 4|— 11|27 827 8 0
6.(25 825 8 0125 41256 6|— 227 8127 9|~ 1128 1128 21— 127 627 7 1127 2127 4 |- 2
26 0 (26 1 |— 1| iies | vevenn onnne 27 027 © 0128 1128 1 0127 6127 7 1127 327 38 0
7.126 424 6 |- 2126 1|26 2|— 1127 327 4 |— 1271128 0|— 126 8 |26 8 027 6127 6 0
26 126 3|— 2126 026 7|— 7127 527 6|— 128 128 2|— 126 126 1 0127 227 4|— 2
8.126 0 26 1 11271027 8|4 227 10127 5 |+ 5 27 11 27 1N 0126 1126 2|— 11|27 127 1 0
.................. 2711128 0|4 1127 8127 10 |— 227 1027 9 |4+ 1|26 7|26 7 026 726 6|+ 1
9,127 3127 4 |- 1128 2128 3|— 1 (27 4127 5|— 127 127 1 0126 10 27 0 2126 026 2|— 2
26 11 |26 10 |- 1 |27 9 (27 9 0127 8127 9|— 1127 427 4 0127 2127 2 0127 727 8|—1
10,127 2127 3 |— 1127 9127 8|4+ 128 1128 1 0128 628 6 0126 8126 7|4+ 1125 326 4 |— 1
27 2127 141127 627 5|+ 1126 626 7 |— 1128 428 4 0126 4126 3|4+ 1125 5125 6 |— 1
11.128 128 1 0127 927 8|4+ 1125 61260 7|— 1127 027 3 |- 3125 1|25 1 024 624 6 0
28 128 O |4 127 8127 10 |— 2126 8 |26 8 0127 3127 4|— 1125 8126 3|4+ 51|24 3|26 6 |—15
12127 912710 |— 1|27 5127 6 |— 1126 626 7 |— 128 128 1 0124 9124 8|4+ 1{24 624 8|~ 2
27 0127 0 0127 51|27 4|+ 1126 5 |26 & 0125101256 9|4+ 1125 326 6 |— 2124 6 24 7 |— 1
13.127 427 7 |- 31127 6|27 7|— 1126 2126 4|— 2125 925 9 0123 2238 2 024 0124 2|— 2
27 327 3 0127 41|27 4 0126 3|26 3 0125 8127 9|— 1123 912310 |— 1124 7 (2410 |- 3
14.127 627 7|— 1126 51|26 5 0125 3126 3 012 8125 7|+ 1|22 722 7 024 024 1|—1
27 2127 2 0126 626 7|— 1125 1125 4|— 3125 9125 8 |4+ 123 11 23 11 025 225 4|— 2
15.127 0127 1|— 1125 625 6 024]243-——2232231+12292310—-1244243+1
26 83126 5 |— 2|25 10 |25 10 0124 2124 2 023 323 3 024 524 6 1125 0256 1|— 1
16,126 5126 6 |— 1 {24 10 |24 10 023 423 4 0122 322 3 024 9124 742125 025 1|— 1
26 526 6 |— 12411 2410 |4+ 1123101123 8 |+ 223 323 4 |— 125 71256 6|+ 125 825 5 |+ 3
17.125 7126 8|~ 1124 61(24 5 |+ 1|22 11 22 10 |4 1 22 11 |22 1) 0125 2120 1|+ 1125 3125 3 0
25 024 11 |4+ 1124 124 0|+ 123 6|23 6 0124 224 2 0126 8|26 8 0126 10 126 9 |-L 1
18.126 2 25 2 623 623 7|— 11123 323 3 024 024 0 026 3126 4 |— 1| cievei | vovnre |uurran
24 7124 8 |— 112311123 5|4 6124 3|24 3 0125 025 4 |— 4] ciees | cevnen Lanenen 26 826 9 |—1
19.124 3 124 O |+ 323 3|23 3 0235 323 3 0 ... cosser {aaenan 28 11 |28 11 0129 129 1 0
24 3 |24 3 0124 023104 2 125 11 |26 10 |4+ 125 0|26 1 |— 128 328 4 (— 129 4 |29 3|+ 1

20.123 4 23 4 0124 31|24 3 (V2 U PPN TR 26 3126 4 |— 1127 11 |27 11 0120 4129 3|4+ 1

24 524 5 624 4124 6|— 2125 325 5|— 2126 4126 6|— 2127 3|27 4 129 029 1 |- 1
21,124 11 24 11 [ R N IRTTTon 26 2 126 2 028 028 0 0127 11127 10 |4 1 28 4 128 5 |— 1
24 7124 8|— 1125 026 1{— 1|26 8|26 8 0127 2127 2 0127 8127 91— 1128 928 10 |— 1

22,1256 7 126 7 012511125 91+ 2128 0128 1|— 1128 228 1|+ 1128 328 1|4 228 3 |28 2141
verees | aseess |uenenn 24 9125 9 |—12 127 7127 7 028 128 1 0128 0128 0 0128 3 |28 4 |- 1

23,126 2 26 2 0126 0126 0 0127 7127 7 028 228 3|— 1127 828 0|~ 4127 2127 4 |- 2
25 81256 74+ 1126 2126 1|4+ 1126 7126 9|— 2128 028 1 |— 120 0129 O 027 11 27 11 0

24,125 5125 6 |— 127 127 1 028 5128 5 028 228 3 |— 1|27 11 |27 11 0126 11 |26 9 |+ 2
26 3 126 3 027 1127 2|— 1128 628 71— 1128 2128 1|4+ 1127 527 6|— 1127 027 1|—1
25.126 1|26 1 0127 11 |27 1} 0129 2120 2 0127 8127 10 |— 2126 826 9 |— 1126 4 |26 4 0
26 11127 0|— 1127 8127 9|— 1128 4128 65 |— 112810 28 11 [— 1 {27 127 2 |— 1126 9 {26 10 |— 1

26,126 9 126 11 |— 2127 427 5 |— 127 827 11 |— 3 |26 4 26 4 026 726 7 0125 826 5 |— 9
27 4127 51— 1127 4 (27 4 028 3128 2|4 127 3127 3 0126 11 |26 11 0125 6256 5 |4+ 1

27.127 2127 3 |— 127 8|27 8 028 628 8|— 2126 7 26 8|— 1125 725 7 024 8124 7 [ 1
27 3127 41— 11271028 1 |— 3|28 2128 2 0127 7127 7 0125 8126 5 |+ 3125 4120 5 |— 1

28,127 4127 5 |— 1127 10 |27 10 0327 027 0 0125 8126 9|— 1126 3126 5 |— 224 3 24 3 0
27 627 8|— 228 028 0 0127 7127 8|— 1126 0126 2|— 226 8126 10 |— 222 8 |22 § 0

20.127 11 28 0 |— 1127 5127 4|+ 1|24 6 (26 5 |—23 (24 9 24 84+ 1125 2125 3 |— 1241024 8|4 2
27 127 2|— 127 6|27 6 0 125 2251+l245246-—12682610—-2260259+3

30,127 4127 1|4 3127 027 O 026 1|26 1 0124 10 |24 10 0126 2126 1 |+ 124 8|24 11 |— 3
27 2127 2 0127 3127 4|— 11125 3120 5|— 225 6|25 8 |- 226 526 3|+ 212 0124 71+5

31.127 727 7 0126 4126 4 01 ... eoe eenens 24 5 124 4 |4+ 1| oo | cenene e 24 6 Ll |,
27 7127 7 026 226 0|+ 2 [STTRN TP 26 8 |26 8 (U O IESTIRN P v 124 10 249 141




MR. LUBBOCK ON TIDE OBSERVATIONS. 63

TasrLe C.
Showing a comparison of the observed Times of High Water at the St. Katherine
Docks, increased by five minutes, with the predicted Times given in the British
Almanac. The observations marked with an * appear doubtful.

July. August. September. October. November. December.
Date.,

1835.| British St.Kath,| E\'ror- British |St.Kath Error_ British |St.Kath, F;rror. British |St:Kath. E‘.rror‘ British St.K‘ath. Error- British |St.Kath, Ergor—
Alman. | e | ickion. | Alman: | BOR | 2 on. | Aman-| LK | Sction.| Alman-| DO | hetrom, | Alman-| o0 ol ron. | Alman| L0 | Siction.
hm|hm m|[hm |hm m|hm|hm m fhm|hm m ([hm |hm m|hm|hm m
1./5 16532 —16 625|647 | —22 731 |8 1% —30| 856|846 | +10 |11 29 11 26 | 4+ 3 |11 38 |11 2 +15
538|547 — 916481658 -10|812821 | —~ 91946951 | — 5] ... coveee | veeees 12 212 3| —1
2.]6 0/613] =13]710{733| —23 858|917 | —19 1037 10 26 | 411 J1 50 12 8 | —18 | .cocee | vovenn | verens
626|628 —2|734[753|—19]946]947 | — 11117 (11 17 011226 1228 | — 2|12 22 |12 12| 410
316577 21 —5|8 2|840% —38 (1035 (1052 | —17 1151|1143 | 4+ 811247 |1 3| 161244 1253 | — 9
7221712 410|885 {853 —1811201132| =12} ...... | ceevee | weneen 1 4|1 3|4+ 1|1 211259| + 3
4./746 |8 2| ~16]1912|942| —30 (11591217 | —=181221 11227 | — 6120|137 | —~17 119|128 —10
8 91812 —3|95610 9| —18| cooees | wveees | verren 1246 1253 | — 7| 136|147 —11 | 137|137 0
518411826 415{1039 (1058 | —19(1232 {1247 | —15 |1 11 |118| —7{151 /213 | —22|151{2 0| —9
91319 2 4+11 11211130 | —9|1 2{1 8| —6[132|{130|+2|2 8|217|—9(210[214| — 4
6.]949 11017 | —-28 12 11217 | —-16 |1 27 |1 387 1015212 7| —-15|223|243|—-20(2281233) ~35
1023 11032 | — 9| vees | vovenn | o0 v (1501147 +312 912 84+ 1236|246 —10|2 44 |258 | —14
711 011118 | —~18 12351236 | — 1|2 9227 | —18 224|237 | ~13|251 |3 7| -16|3 2310 — 8
11321142 | -10|1 6113 | —-71229|233| —4|238|247|—913 5318 —13/320328] — 8
Bl coveer | viins | eeen 134|138 — 41248313 | —25(253(312| —19|321 (338 —17 340|342 — 2
12 711230} —23|159|2 3| —~4(3 7|318| —11{3 9318} —9|837(352| ~15|354|4 2|~ 8
9.112 41 (12 11 01224|1232| —-8|321338|—-13|324|337|~13|354|4 2| —-8[413]418] ~5
1 911183 ~4|2451251| — 6340339+ 1{341|346| —5|410(422| —-12/430|438| — 8
10. 13811471 —~9|3 7|8323| —16|355|4 2| —7[8352|4 2| —10|425 437 —12|447 453 6
2 51220 ~151325[336| -11{4 94 7| +2|4 5357 |+ 8|441|444| — 3|5 7}|521]| 14
11,1240 1238 | + 21343 |4 8| —25 | 424|422 | 4+ 21420|426| —6|458|459| —11[527|537|~10
25413 2| ~8|4 3|413] —10|437|438|—~1/433]437|—4]|517|522|—5]|550]|613]| —23
121314 13387 | —23 422437 | 15453 |5 7| —14{445 (453 | —8|540|528| +12(615|622| — 7
3371352| —15 1442|4491 7|5 9512 3|5 2[4567|4+5|6 4|6 2|+ 2|644|632]| 412
13./4 114271 26 458|519} —-21 523|581 | —8|520|52/|—7|629 618|411 |712|7 3|+ 9
4231431 | —8|513|520| —7|541 1546 —5|539(5381|+8|7 1|7 7| —6|743|743 [}
14.0445|5 0| —5]|530 553 | ~23|559|611| ~12|555(6 7| —=12|734|733|4+1|818]|814/| 4 4
5 41512 —-8|547(6 3| ~16]613|617| —4|620|6 3|17 |812|8 12 0185119 2| -11
15.]526|552| —26 |6 2,632 --30|631|642| —11 |648|650| — 2854|852 4+2(921]932]| —-11
5481552 | — 416196382 | —-13({654 657 —3|718|72 — 81933 (942 | — 9951|1026 —35
16.16 13 | 636 | —23 16377 5| —28(722|72/|—-5|8 0|813| —13]1010 (10 22| —12 |10 21 |10 47 | —26
63316324+ 116577 8| —11{754|747 |+ 7846|857 | —11]1048 |10 58 | —10 110 52 [11 18 | —26
17.1650 | 712 | —22 | 7171736 —19 | 836|846 | —10| 929|954 | —25 |11 20 10 28 | — 8 |11 24 |12 45%| —8)
7101716 | — 6741|747 — 6923|939 —16[10 14 (10 41 | —27 |11 45 |11 55 | —10 |11 55 [12 16 | —21
1817321812 —40 | 810 | 8 50 | —40 |10 11 (10 28 | ~17 {10 53 (11 17 | —24 12 8 (12 20 | —12 | cocees | coveee | oo .
75418 2| — 818459 3| —18 105611 12 | —16 |11 24 |11 46 b2 R e TS 12 25 112 41 | —16
19.1 819 | 8 52% —33 | 924 |10 7 | —43 (11 29 |11 52% —23 | ..ooo | covree | vonns 1229 1111 | —-=42 1251 |1 3| —12
8491851 | — 210 61024 | —18 112 212 8| — 6 (1156 (1217 | —21 {1254 (1248 | 4+ 6| 118|122 | _ 4
20.1 9 19 110 2% —43 |10 47 |11 24 | —87 | ccvve | veven | cornnn 12231249 | —26 | 114 | 131 | =17 (1422 2| 20
951110 12 | —21 |11 25 |11 52 | —27 |12 28 |12 & — 4012491 6| —17 136|154 | —18 /210220 —10
21,110 24 110 47 | —28 | coovee | covene | veeeen 1255 {117 —221110|119| —9|158|218| —20|236|248| —12
1059 12 17 | —-18 (1158 1222 | —24 | 117 {127 | —10|128 |13 — 71220234 | —-14|3 2313} —11
22,1131 12 15 | —44 (1227 1247 | —20 | 137 | 155 | —18 | 144 |2 2| —18| 246|249 | — 3328|330 | — 2
[ETIITSN IRTTPPTaN RPPPes 1255 | 112} —17{158|2 7| —9({2 4|219| —-15({310{323| —~13|354[356| — 2
211591216 | 171120137} 17217232 | —15|225|242| —17 (336|353 | 17 (419420
1228 12571 —29 | 144 |152| — 8235|248 | —13 (247 |256| —9(4 1|4 2| - 1442|448 — 6
2411253 1116| —23{2 31220f —17|254|{314| —-20|3 5322 —17]423|433| —10|5 7]|510] — 3
11711471 -301223{233| —-10[{312/320| — 8329|343 | —14 ({4495 3| —14 529|541 | 12
2511401157 | ~17 (242|258 —-16|382(348| —16|351 |4 8| —17|515 512|483 |552|5 56| — 4
1591222| -2313 3{3 7| —-4({351|4 8| 17412418 — 6541|558 —17|615[631}| —16
26.12181237| —19!1322|338| 16411431 | —20}432|438| —6|6 8|553|+15|643/637 |+ 6
23813 3| —25{3401348| —8[429/437| —8/456|5 2| —-6(636|655|—-19|712}737|~15
27.13 01316| —16 359420 —21 449|513 | —24 520|518 4217 6|649| 417|737 [7382| 4+ 5
3201330} —10{415|431| —16|513|5 18| — 5546|542 | 44 [740|755| 158 3|813| ~10
28.1338 1351 —13[433|453| —20|535|548] —13|613]6 13 0817 |749% +28 8271831 | ~4
35714 8| —-11{451{5 6{—15|{6 0|6 2| —2|642|658| —16 854|843 | 411858922 —28
29.14171433| -16(5131532| —19{623|620| +3|716|7 15| +1/932|9 7| +4+25|928]|818% 470
4371446 - 91537546 — 916497 1| —2|759|{819| —20110 1010 2| 4 8| 9 58 |10 50% —52
30.1 4581447 | 411 558 (614 —16[720|7 16| + 4| 847|828 | 419 (10 45 [10 32 | 13 [10 30 [11 27% —57
5201527 —71620({624| —4|8 5|8 7| —2,930]942| —12 11 13|11 23| —10 |11 3 {11 51* —48

3115451558 —131640 (7 71 —27 | coceee | veune v (JOT4 1017 | = 3 1 ciiein | e | e 113210 0
6 516 8| —3{7 2/717] <15 cueee | vvuvee | eoeees (1056 (11 10 | —14 | covers | covees | enees [11 59 (12 26 | —27
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Tasre D.
Showing a comparison of the observed Heights of High Water at the St. Katherine
Docks, with the predicted Heights given in the British Almanac, increased by
five feet. The observations marked with an * appear doubtful.

July. August. September. October. November. December.
Date
1835. | British |g¢ gath,| Error | British (gt gatn.| Error | British |g¢ gatpn,| Error | British |g¢ Kath,| Error | British |4 wath | En:or British gt gath,| Etror
R | Dooks: | Gition. | 45| Docks:| 2o | 415 | Docks. | ok | 45| Docks-| Silom.| S5 8: | Dok | Gition. | + 51t | Dok | St
ft. in.| ft. in, in.| ft. in.| ft. in. in, |ft. in, [ft. in. in,[ift. in, |ft. in. in,|ft. in. |ft. in, in.|ft. in. |ft, in. in.
1.]27 1126 6| 4+ 7|26 8 [26 8 02410125 1| — 3124 31238 8| 471256 4126 2|+ 2125 12610 —21
' 2610126 9|+ 1126 4126 5| — 124 620 3| — 924 6 |24 10| — 4 | ..o | eveen | eeeeen 25 327 2| —23
2126 7126 9| — 212510126 3| — 524 524 4| 4+ 1 24 10 |23 6% 416 25 8|26 7 | —11| ...... vorese | erene .
26 526 7| —2125 526 1| —~824 71250 0| —526 320 9| - 62511126 2| —~ 3135 526 5| —12
3.126 2126 8| — 6125 1126 4| —15/25 024 6|+ 625 7|26 5| —10126 327 0| — 9|25 9|27 8| —23
2510125 5|4+ 5124 9125 7| 10125 5256 5 0| covene | coveee | enneen 26 626 7| — 1126 127 6| —17
4425 7125 9| — 224 825 2| — 62510125 1|+ 926 0|27 9% 21126 826 5|4 326 427 4| —12
25 4126 5| = 1124 1025 5| — 7| covere | vunren .26 4126 11 4+ 3126 9126 6| + 326 6126 10| — 4
5.126 2126 2 025 2125 5 |-— 326 3126 6| —3 126 8127 4| 81261126 9|+ 226 927 0| — 3
25 12511 | —1025 7256 9| — 2126 826 6| + 22611 |27 1| — 2127 1|27 4| — 3261127 8| — 9
6.125 2125 8| — 626 025 6+ 6(27 027 9| - 9|27 228 2| —12 27 227 7| —527 127 4| -3
25 4126 1| — 9| ciiiee | veveen | venenn 27 2127 O 4 227 528 1| — 81287 3127 7| — 4127 227 3|~ 1
7.250 8124 6| +14 126 626 2| 44127 50127 4|4 127 628 0| — 6|27 3126 8| 47|27 227 6 — 4}
26 026 83| — 312611126 7|+ 4127 727 6|4+ 1127 628 2 — 827 3126 1| 41427 327 4| — 1
8.126 526 1|+ 4127 2127 8| — 627 8127 5| 43527 52711 | — 627 226 2| +12 127 327 1| 4 2
.................. 27 6128 0| — 61|27 812710 | — 227 427 9| —5127 1126 7|+ 6127 1126 6| 4+ 7
9.126 11127 4| — 527 828 3| — 71|27 8127 5| 4+ 327 427 1| 4+ 327 027 0O 0127 0126 2| 10
27 812610 + 5127 927 9 0127 7127 9| —227 3127 4| — 1261027 2| — 41261027 8| —10
10127 6127 3|+ 3127 927 8|4+ 127 628 1| — 727 228 6| —16126 8126 7|+ 1|26 8|25 4| 416
27 9127 1|+ 8127 9127 5|4+ 427 426 7| +91(27 028 4| —16 26 5|26 3|+ 226 6 25 6| 12
13,027 11128 1| — 2127 9127 8|+ 1127 125 7| 4181261027 3| — 526 2 256 1| 413126 8 24 6| 421
2711128 0| — 1127 712710 — 312611 |26 8| + 326 727 4| — 9125101250 3|4 7126 025 6| 4 6
12,128 0127 10| + 2127 5127 6| — 1126 826 7|4 126 428 1% —21 125 7 |24 8| +11 25 9 |24 8} 413
28 0127 0| 4+12127 2127 4| — 21126 526 5| — 026 1125 9| 4+ 425 3125 5| — 2125 6|24 7| 411
18.127 10127 7 |4+ 3127 027 7| —7126 2126 4| — 225 925 9 02411 23 2| 421125 324 2| 413
27 7127 3|4+ 40261027 4| — 6251126 3| — 4|25 5|27 9% —28 |24 82310 | 41025 124 10| 4 3
14,127 4127 7| — 38126 626 5|+ 125 525 3|+ 225 125 7| — 624 622 7% 423 |25 1|24 1| 412
27 127 2| — 1126 1126 7| — 625 125 4| — 324 8|25 8| —12 124 6 283 11 | + 7 25 2125 4| — 2
15,126 9127 1| — 4125 925 6|+ 324 8|24 3| 4+ 524 823 1| 419 24 828 4| 41625 3 |24 3| 412
26 4126 5| — 1125 52510 — 524 324 2| 4124 2123 3| +11 25 024 6| + 625 425 1| + 3
16.126 0126 6| — 625 1124 10| + 324 023 4|+ 8|24 022 3| 42125 524 7| +10125 725 1|4+ 6
2 8126 6| —1024 924 10| — 11231023 8| + 224 123 4| 4 9 2211 25 6 5125610125 5| + 5
17.125 4125 8| — 4124 424 5| — 123 92210 | 411 |24 522 11 | 418 26 5256 1| 416 26 3 |26 3 | 412
24 11124 11 024 024 0O 012310 123 6| + 424 11 24 2| +.9 26 8 26 8 026 626 9| — 3
18.124 7125 2| — 7128 923 7|+ 224 4123 3| 41325 524 0| 417 126 11 126 4 | + 7 | covers | vovenr | wurens
24 3124 8| —~5123 8123 5| 431241024 3 | 4 726 025 4| + 8| .ees | cevees | ernnne 26 11 26 9 | 4 2
19.124 0124 0| — 023 8 23 3| 4 5 (25 4 |23 3% 425 | covees | oon eve | eenens 27 3 128 11* —20 27 4129 1| =21
2310124 3| — 523 11 23 10 | + 1 (25 10 |25 10 0126 526 1| 4+16 (27 6|28 4| —10127 7 29 3| —16
20.123 9123 4| + 524 424 3| 4 1| coveer | cererr | wune L2611 026 4 7127 927 11| — 212711 129 3| —16
23 9124 5| — 824 8|24 6|+ 226 525 5| 41227 5|26 6| 41128 0|27 4|4 828 229 1| —11
21123 11124 11 | =12 | oo | vveven | veenen 2611126 2| 4+ 9127 928 0| — 3128 2|27 10 | 4 428 328 5| — 2
24 2124 8| — 625 3125 1{ 4227 4|26 8|+ 8271127 2|+ 928 3127 9| + 628 412810 | — 6
22.124 7125 71225 925 9 0327 8128 1| —5 28 128 1 0128 4128 1|+ 328 428 2| 4 2
............ e 26 4025 9| 4728 027 7|4+ 528 3128 1| 42128 5128 0|+ 5028 2128 4| —~ 2
28.125 0125 2| — 21026 9126 0|+ 928 227 7|+ 7128 428 3|+ 1|28 428 0| 4 4127 11127 4| + 7
25 5125 7| —2127 126 1| 412128 426 9| 41928 5128 1|+ 428 2129 6| —10 127 827 11 | — 3
2442511125 6|+ 5127 6127 1| +5128 428 5| — 128 628 3| 4+ 31271027 11 | — 1127 3|26 9| + 6
26 4126 3|4+ 1127 927 2| 4728 528 7| — 228 528 1 |-+4127 527 6| — 1261027 1| — 3
25.126 8126 1| 4 7 (27 11 |27 11 028 520 2| — 9128 4127 10| 4+ 62611 (26 9| + 2126 526 4| 4+ 1
27 1127 0|4+ 128 1127 9|+ 428 428 5| — 128 112811 | —10|26 5127 2| — 9|26 026 10| —10
26.127 5126 11 | +~ 6128 2127 5|4 928 32711 | 4 427 10(26 4| 41825 11 26 7 | — 8125 7|26 5| —10
27 7127 5|+ 228 8327 4| 41128 128 2| — 127 427 3|4+ 125 52611 | —18|25 2|25 5| — 3
27.127 9127 3|+ 6128 83127 8| 4 7127 928 8| —11 26 9|26 8|+ 12411 125 7| — 82410124 7| 4+ 3
2710127 4|+ 6128 2128 1|+ 1127 428 2| =10 26 3|27 7| —16(24 725 5| —10124 725 5| —10
2802711127 5| 4+ 628 112710 | +3 1261027 6| — 2125 7256 9| — 224 5 |26 5% —24 124 3 |24 3 0
2710127 8| + 212711128 0| — 126 4|27 8| —16 25 1|26 2| —13 |24 4 26 10* —30 |24 0 |22 8% 416
29.127 10128 0| — 2127 7127 4|4+ 3125 826 5| — 9|24 724 8| — 124 625 2| — 812311 |24 8| — 9
27 9127 2| 4+ 727 3127 6| —3125 1|25 1 024 4124 6| — 2|24 8|26 10% —26 23 11 |25 9% —22
30.127 8127 1|4+ 712610127 0| — 2|24 826 1| —17 (24 324 10| — 7 |24 926 2| —17 |24 1124 11 | —10
27 627 2|+ 4126 527 4| 11124 825 5| — 924 5|25 8 13124 11 26 3| —16 (24 3124 7| — 4
SL|27 3127 71 — 412511126 4| — 5| cvevee | veveer | vone W24 8124 4] + 4w | veennn veee (24 8 | Ll
27 0127 7| — 7125 4126 0| — 8| vves | vun . 25 0126 8| —20 | ... | .. cave | eoenes 2410124 9|+ 1




MR. LUBBOCK ON TIDE OBSERVATIONS.

TasLe XXVII.

January.
Upper Transits, P.M. Lower (Interpolated) Transits, A.M.

’ , | Moon’s 5 2 ’ Moon’ D
Boomt | o | oerva | wghe | D | By | oows | Mo | o, | piin. | Bighha. | B
h m h m | ft. in o m h m h m ft. in, o m

313 | 575 |11 12 117 08| S. 186 | 4101 305 | 58 11 105 {18 12| S. 191 | + 98
1305 | 58 10 586 (17 72| 8. 15 +10-1 1326 | 57 10 586 |18 3 S, 146 | +10
2276 | 572 |10 461 16 6 S. 10 +103 || 2329 | 5756 |10 444 {18 56 | S. 99| + 99
3 31 571 |10 376 15101 | S. 36| 4+ 98 | 8296 | 57 10 366 |16 103 | S. 36 | 4 98
4293 569 [10318 /14 72| N. 28| 4105 4275 | 565 |10 313 |15 10 N. 20 | 410
5306 | 565 10341 (13 1 N. 76 | + 99 || 5292 566 |10332 |14 64 | N. 71 | + 97
6 338 | 567 (10501 12 1 N. 14 +10-2 6268 | 566 |10 481 (12 109 | N. 137 | + 98
7303 | 569 (1118 13 0 N.1771 4 96 7295 | 566 |11 168 {12 102 | N.182 | +102
8329 | 566 |11 393 13 51 | N.21'1 | 4101 8 29 568 |11 407 {13 86 | N.20:3 | + 97
9 341 | 574 |11 448 14 116 | N.22:8 | 101 9238 | 574 |11 468 {14 93 | N.22'5 | 4+ 99

10 342 | 573 |11 404 116 1 N.22:5 | 4103 ||10 257 | 572 (11 41'4 |15 106 | N.22:3 | 410-2
11 335 | 577 (11262 17 11| N.216 | 410 |11 32 575 |11 285 |16 895 | N.22 + 98
Upper Transits, A. M. Lower (Interpolated) Transits, P.M.

304 | 573 |11 14 |17 61 | N.183 | 4102 824 5744 |11 142117 16 | N. 181 | 4102
1321} 569 |11 0 {17 79| N.149 | 410 131-8| 574 10592117 38| N.15-1 | 410-1
2307 573 |10 448 |17 106 | N. 104 | 4 99 || 2305 | 572 |10 482 |16 11'1 | N. 94 | +10-3
329 57 10 37-1 |16 58 | N. 47 | 4101 || 83 306 | 571 |10 372 {15 108 | N. 48 | 410
4304 | 566 |10305 (15 6 S. 40| 4104 || 4298} 568 |1031'6|14 75 (S 33| 410
5288 572 16033 |14 218 81| 4 98 | 5303 | 566 |10 351 13 23 |8S. 87| 4101
6 289 | 568 |10 486 |12 105 | S, 137 | 4 96 || 6 301 | 567 |10 501 |12 11-1 | S, 14 +10-2
7331 | 568 |11 184 12 67 | S 183 | 410 72591 573 |11162 |12 87| S. 18 +10-1
8 35 574 |11 395 (13 88| S. 21 + 99 || 8267 57 11 385 {13 56 | S. 205 | 4+10-1
9 32 578 |11 442 {14 105 | S. 223 | 4101 93819 | 575 |11 448 |15 16 S. 228 | + 99
10 296 | 575 |11403 |15 62| S. 225 | + 98 |10 344 | 579 |11 367 |16 53 | S. 228 | 4103
11 273 | 575 |11 28 |16 28| 8. 22 + 97 |11 336 | 581 |11 248 |17 58| S. 216 | 4103

February.
Upper Transits, P. M. Lower (Interpolated) Transits, A.M.

331 | 568 (11189117 6 S. 10:1 | 4142 316 | 577 |11 145 |18 112 | S. 10-1 | 4142
1343 577 (11 2817 117 | S. 28 | 4+14°1 127 571 |11 3-8 |18 109 |S. 35| +14-2
2 316 | 57 1051 (16 11:3 | N, 27 | 4142 || 2 286 | 578 |10 499 |18 32 | N. 21 | 4143
3308 | 569 1037815 112 | N, 86 | +142 || 3276 | 572 {10367 |17 37 | N, 85| +142
4301 | 569 (1028 (14 106 | N. 135 | +141 || 4 298 | 568 |10 286 |15 43 | N.13:6 | 4+14-1
5287 | 564 |1027-1 |12 106 | N.18:2 | 4141 || 5 823 | 562 |10 2677 |13 92 | N.188 | 142
6299 | 566 |10396 |12 1 N.21-3 | 4142 || 6 307 | 568 |10 357 |12 45 | N.21'1 | 414-1
7 322 567 |11 112 {11 106 | N. 225 | 414 7295 | 567 |11 74|11 102 | N.210 | 4141
8 341 | 57 11 388 |13 27 | N.228 | 141 8 28 566 |11 39 |12 61 | N.234 | +141
9318 | 571 |11 493 (14 112 | N.21 +142 || 9 28 57 11 482 |14 29 | N.21'6 | 4142
10 328 | 572 |11 434 116 31 | N.19-1 | 4142 |10 27-3 | 57-4 |11 45°5 |15 114 | N. 187 | +14-2

11 308 | 57 11 326 |17 73 | N.14'5 | 143 || 11 294 | 573 |11 317 |17 42 | N. 15 +14:3
Upper Transits, A.M. Lower (Interpolated) Transits, P.M.

288 | 576 |11167 |18 38 N. 98| +14-2 331 | 57'1 {11 185 117 92| N, 93 | 4142
13804 | 57 11 45 (18 9 ' N. 86| +142 1302 576 |11 5 |18 28| N. 39 | 4142
2 34 576 |10 482 |18 33 S, 24 | 414« 2294 | 571 10 496 |17 51 |.S. 25 | +14-2
3 80 573 (10 373 |16 96 S 74| 4143 || 3287 | 571 (1039 |16 1 S. 72 4142
4299 | 568 (10289 (15 4 S 138 | 142 || 4285 | 572 |10 278 |15 0 S. 139 | 4142
5322 57 10 243 (13 64 | S, 187 | 141 5261 | 573 |10 264 |13 58| S, 182 | 4142
6 282 | 57 10 32 |11 1044 | S, 208 | 4+14°1 6 303 | 568 110377 \11 78 |S. 212 1142
7296 572 |11 43|11 73 8. 229 | -+14°1 73321 571 11104 |11 99| S, 223 | 114-1
8315 | 573 (11362 |12 91 |8, 23 +14-2 8285 | 572 |11 367 |13 11| S, 228 | 14
9 326 | 57 11 495 |14 06 | S, 217 | +142 || 9265 | 575 |11 45614 9 S. 22 +14-2
10 33:1 | 576 |11 42-1 |15 107 | S, 182 | 4142 || 10 287 | 572 |11 426 16 1 S. 195 | 4142
11 298| 578 (11 299 |16 11 | S. 15 +14:3 |11 31.8 | 573 |1131 |17 4 S. 141 | 41441
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MR. LUBBOCK ON TIDE OBSERVATIONS.

TasLe XXVII. (Continued.)

March.
Upper Transits, P.M. Lower (Interpolated) Transits, A.M.

s ’ n’s N 5, s Moon’s i
%f:ﬂlslits_ Plﬁ‘;‘}{‘ai_ Interval. | Height. g«:{c’irl):. fﬁ‘ﬁﬁ,’;" %fg?,f;if, Pg%?{:,;. Interval. | Height. Dgic;inna. E?%a,:;?
h m h m ft. in, o m h m h m ft. in. ° m

318 577 (11175 (17 76| N. 1'5| 4 85 31 5744 {11 191 |18 41 | N. 13| + 85
1322 571 {11 45 (17 8 N. 85| 4 82 1298 579 |113 19 08| N. 71| 4 88
2313 575 |10 483 |17 N.12:6 | + 85 2 316 | 568 {10508 |17 29| N.13-2 | -+ 84
3301 | 567 |10 335 |15 N.174 | 4+ 9 3 31 57 10 322 |16 62 | N.182 | 4 84
4 3144 | 567 |10 207 |14 N.21:2 | 4 845 4283 | 566 |10 219 |14 83 | N.20:5 | + 87
5299 565 |10 162 |12 N.226 | 4+ 84 53806 | 563 |10 17213 05 | N.222 | 4 88
6318 564 |10 319 |11 ° N.225 | + 81 6 33 564 |10 3146 |11 01 | N.224 | + 86
73808 567 |11 74 |11 N.22:6 | 4+ 85 7 321 | 566 |11 88 |11 23| N.21'8 | + 84
8 31'5 | 566 |11 433 |12 N.199 | 4 86 8 302 | 57 11 404 |12 67 | N. 195 | + 85
9 323 | 569 |11 531 |14 N.148 | 4 8 9328 | 572 (1149 |14 61| N.15 + 83
10 295 | 575 |11 45 |16 N.10:3 | 4+ 83 |10 35 57 11 474 |16 3-1 | N..10 + 86

11 294 | 572 |11 356 |17 N. 50 | 4 88 |11 31'56 | 578 |11 822 (17 76 | N. 47|+ 9
Upper Transits, A.M. Lower (Interpolated) Transits, P. M.

328 | 581 11181 18 83| S. 19 | 4 86 288 575 |11 21:3 |18 2 S. 113 | 4+ 88
1302 | 576 |11 41|18 11-°2| S, 68 | + 89 131 579 |11 33 ({18 62| S. 8 + 84
23199 | 574 |10 485 |17 101 | S, 131 | 4 87 2302 | 578 |10 482 {17 72| S.12:7 | 4 86
3 35 572 |10 326 |16 58| S.182 | 4 88 3296 572 |10338 |16 39| S.176 | 4+ 9
4 30 569 |10 194 |14 74 | 8,208 | + 89 4304 566 10193 |14 7 S.21-1 | + 83
5305 | 567 |10 161 |12 11:3 | S.22:3 | + 86 || 5 302 | 57 10 155 |13 12 | S.22:2 | 4 87
6 324 | 565 |10 284 |11 S5.232 | 4 88 6 298] 566 |10 306 |11 105 | S.22°9 | 4 81
7313 | 57 11 47 |11 S.216 | 4 84 7279 57 11 57|11 99| 8.217 | + 83
8325 | 568 |11 425 |12 S.194 | 4 8 8294 | 568 |11 396 |12 105 | S.20'1 | 4 8
9278 | 575 (11507 |14 S.156 | 4 85 9329 573 |11 495 |14 S.14:8 | + 83
10 269 | 572 |11 439 |15 S.11.2 | 4+ 9 10 33-1 | 5756 |11 455 [16 S. 98 | 4 81
11 296 | 579 |11 329 |17 S. 54 | 4 84 |11 285 | 579 |11 304 |17 S. 50 | 4 86

April.
Upper Transits, P.M. Lower (Interpolated) Transits, A.M.

316 | 675 |11 18 (17 101 | N.13:1 | — -01 268 | 572 |11 207 {18 37 | N.12:1 | 4 04
1314 571 |11 2 {17 45| N.168 | 4 03 1327 | 575 |11 1 18 11| N.17:1 0
2 81 576 110 423 |16 97 | N.20-6 0 2 30 57 10 45 |16 112 | N.20:3 | 4 01
3331| 569 |10 256 |15 86 | N.227 | — 03 || 3 273 | 57 10 29:3 |15 119 | N.22 — 01
4 34 568 |10 133 |14 3:3 | N.227 02 || 4284 | 567 1015 |14 22| N.229 0
5347 566 (10122 {12 79| N.22:1 0 5 28 57 10 122 |12 81 | N.22:1 | + <02
6 31 566 1032 |11 54| N.202} — 01 6303( 566 (1035 |11 25 | N.189 | — 03
7 326 567 |11 172 |11 10 N.156 ) — 03 || 7314 569 |11 184 |11 76| N.16:2 | 4 <01
8 32 569 |11 46 (13 44 | N.10-8 | — 03 8 303 | 57 11 433 |13 38 | N.12 — 01
9 27 571 {11 532 {15 17 | N. 57 0 9296 571 |11 647 (15 14 | N. 51 | — -03
10 275 | 57 11 486 |16 76| S, 07| — 03 ||[10 322 | 572 |11 484 |16 71| S. 04| — 02
11 281 579 (1133 |17 48| S. 7 — 01 |11 321 | 578 [1136 |17 96|S. 75| — 03

Upper Transits, A. M. Lower (Interpclated) Transits, P.M.

28 57-1 |11 21-2 117 11 S. 11'5 | 4 05 32 58 11 165 |18 28 | S. 13 + 01
1291 579 (11 05 |18 5. 174 | — 02 1285 | 577 |11 05 (18 09 | S. 165 | 4 02
2 284 | 578 |10 426 |17 S. 207 0 2307 | 574 |10 438 |17 26 | S. 207 0
3311 | 573 |10 269 |16 S. 22 + 03 3325 573 |10 246 |16 23| S. 226 | 4 -03
4 8161 573 |10 141 |14 S. 234 | — 02 4 30 572 |10 139 |14 112 | S. 226 | — -03
53181 571 |10 125 |12 S. 22-1 0 5 257 | 57 10 11-8 |13 52| S. 222 | — 01
6325 | 567 (10336 |11 S. 199 | — 01 6 273 | 568 |10 269 |11 108 | S. 205 0
7 314 57v (11119 |11 S. 16 — 01 727 572 |11 97 {11 1113 | S. 163 | — 02
82721 571 (11 462 |12 S. 12 + 02 8 293 | 57 11 434 |13 65| S. 108 | — -02
9 38081 568 |11 561 {14 S. 6 — 03 93021 572 (11525 |15 5 S. 51| — -01
10 28 575 |11 472 |16 N. 06 0 10 291 | 57 11 488 |16 89 | N. 08 | — -01
11 30 566 {1138 |17 N. 63| 4 03 || 11 287 | 57 1137 |17 88 N. 70| — -01




MR. LUBBOCK ON TIDE OBSERVATIONS.

TasLe XXVII. (Continued.)

May.
Upper Transits, P.M. Lower (Interpolated) Transits, A.M.
s ¥ N > Moon’s ati
%ﬁ‘,’,’;{ Hor, Par. | Interval. | Height. I];%fc)i)iz:. f}“{«i‘,’,‘;“ %vf.gg‘;if_ Hor, Par.| Interval. | Height. Dgclma. Eg‘ﬁ;%n
0n. 101.
h m v h m ft. in. o m h m ’ h m ft. in. o m

286 | 569 |11 172 |17 0 N.209 | — 36 323 | 573 (11164 |17 4 N.204 | — 37
13812 571 11053 |17 04 | N.222 | — 37 132 569 |1058 [16 10 N.219 | — 36
23113 571 |1039 |16 73| N.227 | — 37 || 2335 | 569 [10386 |16 18| N.23 - 37
3 28 57 10 26+4 {15 105 | N.21:9 | — 37 || 3 831 | 57 10 256 |15 45 | N.22'1 | — 37
4278 | 57 10 157 |14 85| N.204 | — 37 || 4309 | 569 |[10 161 {14 15| N.196 | — 36
5 30 569 |10 186 {13 66 | N.16 — 36 || 5276 | 569 {10198 12111 | N.16 — 37
6292 | 57 10 404 |12 8 N.11'6 | — 36 || 6 288 | 568 |10425 |12 1-2 | N.126 | — 36
7274 5771 (1118 |12101 | N. 55 | — 37 || 7301 | 57 11 206 {12 8 N. 55 | — 37
8 29 569 |11 474 (13112 | S, 05| — 37 8295 | 571 ({11 478|183 96| N. 05 | — 37
9299 | 576 |11508 |15 38| S 69| — 37 || 9282 57 11 542 {15 38| S. 73| — 37

10 3111 | 571 |11 467 |16 17| 8. 118 | — 87 |{10 328 | 577 |11 455 |16 61| S. 119 | — 3-7
11325 | 576 |11 299 (16 117 | S. 175 | — 36 [|11 262 | 575 |11 331 |17 4 S. 164 | — 36
Upper Transits, A.M. Lower (Interpolated) Transits, P.M.

30 5756 |11 158 [17 511 S. 198 | — 37 274 | 572 (11 164 (17 8 S. 208 | — 37
1273 | 573 |10 595 |17 28| S. 22 — 37 130 579 |10 568 |17 73 8. 223 | — 37
2275 | 576 10392 16 56! S.227 | — 36 || 2301 | 576 |10385 |17 02| S. 226 | — 37
3328 | 573 |10248 (15 51 8. 221 | — 37 || 8279 | 5756 |10 230 |16 45 | S. 22 — 37
4334 | 575 [10173 |14 26| S.197 | — 37 || 4289 | 572 |10 143 |14 116 | S. 203 | — 37
5303 | 575 |10183 |12 99| S.166 | — 36 | 5314 | 572 (10185 |13 102 | S. 1565 | — 37
6 27 569 |10 404 |11 67| S. 123 | — 36 6322 | 572 10427 |13 0 S. 116 | — 36
7278 57 11 224 |12 08| S. 60| — 37 || 7335 | 572 |1121-°1 13 09| S. 55| — 37
8 30 57 11 458 {13 32| N, 05| — 36 || 8316 | 568 |11 473 |13 116 | N. 09 | — 37
93825 567 (11537 |14 91| N. 70| — 36 || 9291 | 572 [11509 15 51| N, 63| — 37,
10 337 | 57 11 474 |16 26 | N.11-8 | — 37 |/10 282 | 563 |11 467 |16 3 N.11-9 36
11295} 572 |11 329 |16 102 | N.165 | — 37 |11 381'5| 571 |11 31'9 |16 108 | N.17:0 | — 36

June.
Upper Transits, P. M. | Lower (Interpolated) Transits, A.M.

32:3 | 572 11 11-7 {16 113 | N.22:8 | 4 -1 297 | 569 |11 138 |16 47 | N.23 (1]
129 571 |10 557 |17 01 | N.22:6 | — -1 1338 | 57 10 56:1 |16 45 | N.21:7 | + -3
2301 | 569 (1040 |16 84 | N.194 | 4 -2 2 327 | 571 10 396 |16 03| N.194 | 4 -2
331'6| 567 |10296 ({16 18 | N.154 | + -3 3269 | 569 (10313 |15 38| N.163 0
4 309 | 57 10 24:5 |15 06 | N.11'1 | — -1 4307 | 567 (10251 (14 11| N.11-8| — -1
5293 | 568 11032 (13111 | N. 51| + 8 5324 | 568 110318 |13 49 | N. 47 | + 6
6 295 | 57 10 529 |13 41 |S. 07| 4 2 6 281 | 567 10534 |12 7 S. 07 4+ -1
73817 572 {1124 (13 21 (8. 75| + 5 7 289 | 57 11 245 {12 114 [ S. 71| 4 -2
8333 572 |11 437 (13112 | 8. 1113 | 4 2 8279 | 576 |11 42 |13 108 | S. 120 0
9349 575 |11 486 |14 108 | S. 18:0 | 4 7 9291 | 572 (1149415 15| S.166 | 4 2
10 301 | 584 |11 408 |15 94| S. 201 | 4 -1 |1031:8| 577 |11 4077 |16 22| S. 20 + 4
11 32 578 |11 267 |16 54 | S. 224 | 4 3 |11 314 576 |1128 |16 111 S.223 | 4 -3

Upper Transits, A.M. Lower (Interpolated) Transits, P.M.

30 568 |11 12:2.|16 06| S.238 | — -1 301 | 578 (11 115 |17 58| S. 229 | 4 -1
1285 | 574 (10 554 |16 51 | S.22 0 1294 | 574 |10 549 (17 48| S. 225 0
2.289 | 577 |1041 |16 19| S. 189 | - 4 2285 | 573 |10373 |17 19| S. 197 | + 1
3 283 | &7 10 289 |15 23| S. 17:1 | — -1 33819 572 (10289 |16 52| 8. 156 | 4 4
4277 572 {10252 |14 4 S. 106 | + 5 4322 572 10245 |15 71| S. 11 + 2
5274 | 569 {10311 (13 19| S. 60| 4 ‘1 5297 567 (10311 |14 45| S. 53| 4 1
6 31 571 |1054 |12 76| N. 09| + ‘1 62931 569 |10 535 [13 10 N. 09| + 3
7338 | 569 {11 259 |12 76| N. 69| 4 ‘1 7267 571 (1121 (13 78| N. 74| ++ 4
8305 | 569 (1145213 72| N.124| 4 -2 8288 | 569 1145 (13118 N.12:1 | 4 2
9 288 | 57 1150 |14 9 N.16'8 0 9322 | 577 (11479(15 0 N.176 | + 3
10 31 57 11 426 {15 10-2 | N.20:7 | + -2 |10 808 | 572 |11 4277 {15 10 N.202 | 4 4
11 327 | 57 1128 |16 76| N.220| + -3 {11292 | 569 (1131216 3 N.22-2 0

A
N
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MR. LUBBOCK ON TIDE OBSERVATIONS.

TasLe XXVII. (Continued.)
July.
Upper Transits, P.M. Lower (Interpolated) Transits, A.M.
I, n, n} 6y B ?, .
TIViggl;i:. Hor. Par. | Interval. | Height. II;?;%H:- %?&%:;&n %g?,zi:_ Hor. Par. : Interval. | Height. lgdi_g]oilxlm:- EF‘K::,?
non. on.
h m ’ h m ft. in, o m h m / h m h m o m

353 | 569 |11 133 |17 48| N.189 | 4 53 301 | 57 11 121 |16 92 | N.199 | + 56
1345 | 572 10550 |17 86| N-153 | 4+ 52 1301 568 11 1 |16 93| N.162 | 4 52
2313 | 57 10 46 |17 52 | N.108 | 4 53 || 2 324 | 57 10 473 |17 39 | N.103 | + 52
3314 | 567 |10373 |16 74 N. 48| 4 53 || 3314| 569 |10384 15 81 | N. 46| 4 52
43211 569 [10325 |15 41| 8. 11| 451 || 431-4| 568 [10328 |14 77 |8. 15| 4 52
5286 | 571 |10350 |13 116 | S. 76 | 4 53 || 5 33 569 110 352 |13 68| S. 76| 4 53
6288 | 568 |10 506 |13 3 S. 133 | 4 54 || 6304 | 571 |10504 |12 88| S 126 | 4 52
726 | 572, |11 133 |12 95 | 8. 177 | 4 53 || 7 328 | 57 11 196 |12 43 | S. 176 | + 52
8251 | 572 |11 369 |13 31| 8.203 | 4 52 || 8352 | 573 |11 378 |13 97 | 8. 2113 | + 54
9 286 | 58 1143 |14 56| 5.224 | + 53 || 9309 | 578 |11 421 |15 07 | S. 22 + 53

10 345 | 577 |11 383 |16 04 | S. 227 | 4 54 ||10 264 | 578 |11 399 |15 117 | S. 23-3 | + 52
11 378 | 58 11 244 |16 31| S. 218 | 4 53 |11 272 | 58 11 251 |16 115 | S. 224 | + 51
Upper Transits, A.M. Lower (Interpolated) Transits, P.M.

297 1 58 11 136 {16 7:1 | S. 197 | 4 52 322 | 577 |11 105 |17 58| 8. 192 | + 53
128 572 110 583 |16 48| 8. 165 | + 51 1337 | 57€ 10591 |17 108 | 8. 157 | + 52
2308 572 |10478 16 26| 5 109 | + 53 || 2292 | 572 |10465 (17 55 [ 8. 112 | 4+ 51
3314 571 [10383 |15 81| S, 50| 4 52 || 3318| 57 10 37 |16 11'1 | S. 42 | 4 54
4301 | 567 |103837 |14 53| N. 17| + 52 || 4 31 57 1033 |15 9 N. 18| + 54
5305 | 567 |10377 |13 3 N. 67|+ 52 || 5268| 567 |1036 |14 58| N. 70| + 53
6297 | 568 1052612 31| N, 124 | 4 52 || 6292 | 567 |1051-1 |13 23| N.133 | + 53
7297 | 568 11185 |12 4 | N.173 | + 52 || 7 327 | 57 11 167 |13 1-8 | N.17 + 52
8 284 | 57 11 415 |13 37 | N.195 | 4- 52 || 8 336 | 569 |11 411 |13 4 N.214 | + 53
9282 | 573 |11465 |14 8 | N.221 | 4 53 || 9331 | 578 11455 |14 57 | N.22:2 | + 54
10 30:3 | 575 |11 34 |15 114 | N.226 | + 52 |10 312 | 572 |1141 |15 33| N.229 | 4 52
11 329 572 |11278 |16 9 N.221 | + 5:1 (|11 317 | &7 11 276 {16 15 | N.214 | 4+ 53

August.
Upper Transits, P. M. Lower (Interpolated) Transits, A.M.

32 5744 |11 167 {18 08| N.11-2 | + 35 305 | 574 |11 175 |17 26 [N.104 | 4 3+4
1324 573 |11 43|18 16 | N. 42| 4 33 1247 | 576 (11 6 (17 57 [N, 54 | + 34
2296 | 573 |10513 (17 11 S. 10| 4 36 || 2268 57 10 525 (16 117 |S. 12 | 4 3%
3274 566 |10402|16 82| S, 71| 437 || 3319 571 [10393 |16 2 |S. 68 | + 40
4 285 | 57 1030 (15 43| 8.13 + 33 || 433 568 (10313 |14 74 |S.13 -+ 38
5245 | 567 10264 (13 94| S. 17 4 36 || 5353 | 568 |10287 |13 33 |S. 181 | 4 34
6249 | 566 10379 |12 17| 8. 204 | 4 37 | 6 34 569 10 422 112 1 |8, 213 | + 85
7263| 571 |11 54 |11 116 | 8. 225 | + 33 (| 7309| 573 |11 77|12 21 8. 226 | + 35
8301 568 |1138 |12 7 S. 23 + 32 || 8302 57 11 875 |13 28 |S. 226 | + 35
9298 | 577 |11 447 |14 15| 8, 217 | + 34 || 9338| 575 |11 458 |14 94 |S. 222 | + 37

10 266 | 57 1142 |15 318 198 4 33 |10 37 576 |11 408 |16 7:6 |S. 184 | +4 32
11 25:9 | 579 (11 307 |16 62| 8. 157 | + 34 (|11 349 | 581 |11 291 |17 101 |S. 15 + 33
Upper Transits, P.M. l Lower (Interpolated) Transits, P. M.

313 | 577 (11172 |17 08 | S. 107 | 4 33 296 | 576 (1117 |18 8 S. 103 | 4 35
1308 | 577 |11 39 (17 43 8. 52| 4 37 1296 | 57 11 45|18 62| 8. 54 | 4 40
2277 57 10 527 |16 78 | N. 06 | + 37 || 2306 | 578 (1050 |18 48 | N. 15 | - 35
3303 | 57 10 381 |15 1044 | N. 72| 4 35 || 8 286 | 567 |10 395 |16 11 N. 67 | 4 38
4269 | 568 (10307 (14 75| N. 124 | 40 || 4296 | 568 [10292 |15 62| N.134 | + 30
5295 | 564 |10284 |12 1156 | N.179 | 4 34 || 5 302 | 567 |10277 |13 97 | N.168 | -+ 37
6299 | 565 |10 407 |11 83| N.205 | 4 35 6 31 567 |10 412 |12 19 | N.20:8 | + 36
7265 565 |11 89111 72 N.216 | 4 37 || 7315 | 565 |11 111 {11 98 | N.22:3 | 4 34
8 27 569 |11 352 |12 109 | N. 231 | 4 37 §321| 568 (11 386 |12 69 | N.231 | 4 34
9274 | 57 11 476 |14 6 N.219 | + 33 || 931 567 |11 494 |14 03 | N.21 -+ 30

10 296 | 57 11 429 |15 11'8 | N. 196 | 4 33 (|10 299 | 57-2 |11 432 (15 45 | N.192 | 4 35
11 807 | 577 |11 803 {17 37 | N.15:3 | + 35 |11 80-7 | 5744 |11 303 |16 56 | N.16 + 35




MR. LUBBOCK ON TIDE OBSERVATIONS.

TasLe XXVII. (Continued.)
September.
Upper Transits, P.M. Lower (Interpolated) Transits, A.M.
,P\Irggr;;: Hor, Par. | Interval. | Height. 6\{52](;2:- E?‘if}f;,";_‘ %fzg?i:. Hor, Par. | Interval. | Height. Dl\gg?i::- ﬁg&l{l&:gﬂ
ion. on.
h m / h m ft. in, ° m h m N h m ft. in. ° m

30 578 |11 197 {18 85| S. 08 | —54 306 | 574 |11 214 {17 106 0 — 52
1298 | 574 |11 45 {18 77| S. 62 | —53 1844 | 577 (11 13|18 13| S. 73| — 55
2304 572 |10 468 {18 08 | S.125 | —57 23149 572 110491 |17 47| S.11'5 | — 46
3262 575 |10344 |16 89 | S.17 —49 3317 568 |10 35 16 52| S.172 | — 47
4 258 | 57 10 222 |15 09| S.196 | —4'6 4 332 | 57 10 205 {14 93 | S.204 | — 52
5238 | 571 10 153 |13 5 8.22:3 | —=5°1 5358 | 568 (10166 |13 23| S.224 | — 5
6 267 | 567 |[10273 |11 78| S.232 | —54 6 345 | 57 10 306 {11 6 S.22:8 | — 4-8
7284 | 572 |11 16|11 48| 8.221 | —53 7342 572 |11 33|12 46| S.223| — &
8 27 571 |11 381 (12 79| 8.199 | —53 8339 | 57 11 407 {13 35| S.204 | — 53
9303 | 576 |11 48 (14 67 | S.16°1 —53 9361 | 574 [11497 |15 7 S.15:5 | — 55

10 315 | 57-2 |11 468 |16 04 | S.11 —58 [|10 309 | 576 |11 456 |17 22| S.11'1 | — 5%
11 322 | 579 {11331 (17 46| S. 51 | —58 ||11 305 | 573 (1135318 34| S 62| — 51
Upper Transits, A.M. Lower (Interpolated) Transits, P. M.

328 571 (11207 |17 94| N. 08| — 52 309 | 577 11185 (19 18| N. 16 | — 58
1 291 574 11 6217 1002 | N. 63| — 55 1 312 573 11 42|19 08| N. 69| — 51
2274 | 5777 (1050817 59| N.12 — 491 2319 576 |10 482 |18 65 | N.129 | — 56
3295 568 110345|16 14| N.169 | — 49 || 3 332 | 57 10 324 |16 95 | N.167 | — 52
429 568 |10 214 |14 87 | N.20'1 | — 5 l 4 33 569 |10 21)1 |15 27 | N.202 | — 56
5256 564 11017313 0 N.215 | —5 | 53803 567 |10 181 13 39| N.221 | — 53
6 31'8 | 566 }10 314 |11 71| N.222 | — 47 || 631 564 11029 |11 53| N.233 | — 52
7276 569 |11 55|11 72| N.22 — 51| 7324]| 566 |11 92 {11 48| N.22'1 | — 53
8 26:7 | 567 ;11 39512 105 | N.205 | — 51 || 8324 | 567 11422 |12 98| N.198 | — 54
9291 567 Ill 518 {14 106 | N.155 | — 56 | 9301 | 569 |11 522 (14 24| N.168 | — 51
10 28:3 575 111 452 116 9 N.11:3 | — 58 {|10 315 569 11 47-1 115 106 | N.11'1 | — 6
11 30 569 )11 373 ({17 91| N. 59| — 54 |11 316 | 576 |11 352 |17 35| N. 5 1 — 56

October.
Upper Transits, P.M. Lower (Interpolated) Transits, A. M.

286 | 57 11 206 |18 58 | S. 115 | —14+4 306 | 5744 |11 183 (18 27| S. 1177 | —14
1265 577 |11 2 |18 77 |S.165 | —142 | 1276 | 575 |11 32|18 31| S. 158 —138
2 24 574 |10 436 |17 108 | S. 198 | —14 2307 | 573 |10 411 (17 64| S. 205 | —14
3225 | 576 |1028 |16 85 | S. 22 —14:1| 3831 | 577 |10 258 |16 86 | S.224 | —137
4 261 572 10 16 14 108 | S. 23 —14 4 343 574 10 147 |15 06| S. 227 | —138
5 303 574 10 116 |12 103 | S. 222 | —14 5 333 574 110 116 |13 78| S. 219 | —187
6 277 57 1027 |11 55| 8S.208| —1431| 6342 | 565 [10307 [11 116 | S. 207 | —13-
7273 573 |11 66 |11 57| S.169 | —139| 7 364 | 572 |11 116 |12 62| S, 161 | —142
8 313 57 11 457 {12 11-8 | S. 128 | —14-1 8 345 57 11 449 {13 106 | S. 128 | —139
9305 571 (1154 |14 7 S. 59| —147 l 9 333 | 57 11 544 {15 82| S. 59| —141

10 285 | 574 |11479 |i6 18| S. 05| —14 |10 295 | 57 11 496 |17 34| S. 05| —143
11 278 1 57 11 373 |17 37 | N. 50| —141 ;ll 306 577 [113829|18 71| N. 52| —14-1
Upper Transits, A.M. f Lower (Interpolated) Transits, P. M.

297 57.7 (11184 18 54  N.111 | —142 28-9 56:9 |11 199 |18 95 | N.11-2| —14
1 305 569 |11 23 :17 89 | N.168 | —14 1 318 573 {11 02 |18 72| N.165 | —144
2 305 573 11043 117 42| N.20'5 | —14-2 2 327 572 |10 413 |17 93| N.206 | —141
3 278 57 10 273 116 09 | N.21:5 | —139 3 324 572 |10 258 |16 59| N.21'9{ —14
4 268 574 |10 144 |14 108 | N.23-2 | —13-8 4 352 57 10 131 |14 16 | N.234 | —14-1
5 278 568 1101149 /13 21 | N.22:2 | —136 5 365 565 (10 135 |12 91| N.21'6 | —14
6 26 . 566 |10 273 '11 117 | N.20:6 | —139 6 363 568 |10 325 |11 33 | N.20'1 | —142
7 295 567 |11 12+4 11 167 | N.169 | —14-1 7 318 568 |11 14 |11 6 N.17.1 | —14
8 30-3 57 11 449 113 11-3 | N,126 | —137 | 8 304 566 |11 479 |13 04 | N.12.6 | —14
9 288 57 11 553 1156 33 | N. 71 | —14 9 314 572 (11549115 14| N. 63| —142

10 29-2 572 |11 491 §l7 18 | 0 | —122 |10 3823 57'1 |11 489 |16 7°1 0 —14
11 29 573 |11 354 (18 22! 8. 55 |—138 |11 32 573 {1135 (17 8 S. 64| —144
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TasLe XXVII. (Continued.)
November.
Upper Transits, P. M. Lower (Interpolated) Transits, A.M.
’ . s, i ’ .
Moon's | y1o: Par. | Interval. | Height. %‘tl Bguation || Moov's | 1 par. | Tnterval. | Height. é“t] Equation
| 0N, 0n,
h m / h m ft. in o m h m / h m ft. in, ° m

31’5 | 569 |11 149 {17 11 S. 199 | —14'5 333 | 576 |11 127 |18 05 | 8. 204 | —14'5
1289 572 (1103 [17 92| 8. 219 | —145 1317 | 575 |10 555 |18 05| S, 222 | —14-2
2283 573 10382 |16 91| S. 23 —141 || 2291 | 575 |10 381 |16 109 | S. 23 —14+4
3298 | 573 |10 228 |15 8 S. 221 | —14 32824 572 |10 237 |16 82| 8. 226 | —14-2
4284 | 573 (1014614 7 | S. 203 | —14:4 || 4311 | 571 |10 151 |15 24 | S, 204 | —14'5
5272 572 [10168 /12 103 | S. 166 | —14-2 || 5369 | 571 |10 18-3 |13 108 | S. 162 | —14'3
6294 | 569 1041 |11 91| S 121 | —14-2 || 6 321 | 572 |10 404 |13 42| 8. 125 | —14'5
7 294 57 11 163 |11 11'°8 | S. 64 | —14:3 7293 | 57 11 196 |13 0O S. 65| —14
8272 | 574 11146 |13 61| S. 12| —145 || 8301 | 569 {11 462 |14 3 S. 07| —14:3
9297 | 571 {11533 |15 0 |N. 56| —143 || 9 273 | 574 |11 5199 |15 97| N. 46| —146
10 322 | 57-7 |11 445 {16 45 | N.107 | —143 ({10 267 | 572 |11 471 |16 93 | N.106 | —14'5
11 31’5 | 571 |11 3836 |16 11-1 | N.17-2 | —14'3 ||11 299 | 572 |11 326 |17 65 | N.165 | —144

Upper Transits, A.M. 1 Lower (Interpolated) Transits, P. M.

356 | 571 |11 147117 88| N.198 | —144 302 | 5744 (11 159 |18 22 | N.197 | —144
1331 573 |10568 |17 5 N.220 | —143 || 1321 | 568 |10 574 |17 31| N.22:7 | —142
2309 | 571 |10 405 116 11 N.231 | —144 | 2335 | 571 |10 391 |16 109 | N.22:6 | —14+4
3268 | 567 |1026 |16 14| N.221 | —143 || 3 342 | 569 11024415 73 | N.219 | —14-1
4 30 565 |10 146 {14 93 | N.206 | —145 || 4 351 | 568 |10 14:1 |14 05 | N.198 | —14
5314 | 569 |10169 |13 54 | N.16:1 | —142 | 5 281 | 568 |10 175 |12 117 | N.16'9 | —14-2
6283 | 511 (1037 1210 | N.125| —144 || 6 31'1 | 566 |10 434 |11 94 | N.12:6 | —144
7293 566 |11 217 (12103 | N. 73| —145 || 7 33 572 111 247 |12 76 N. 56 | —14'1
8 284 | 57 11 477 |14 12| N. 09| —146 | 8 3156 | 56:9 |11 503 |13 108 | N 03 | —145
9286 | 575 [1154:1|16 07 | S. 46| —147 || 9317 | 574 |1153 |15 8 | S. 60| —144

10 30 57 11 479 {16 104 | S. 11:4 | —14:3 |10 276 | 575 |11 469 |16 91 | S. 110 | —14:4
11 327 | 578 |11 305 |17 1119 | S. 164 | —14:6 |[11 2956 | 572 |11 336 |17 9 l S. 15°9 | —14'5
December.

Upper Transits, P. M. Lower (Interpolated) Transits, A.M.

341} 577 |11 78|17 32| S.23 — 33 268 | 573 |11 135 (17 8 S.232 | — 4
1311 574 |10537 |17 2 S.222 | — 36 || 1313| 573 |10538 (17 9 S. 218 | — 33
2298 571 {10402 |16 78| 8. 192 | — 31 || 2326 | 574 (10388 |17 58| S.192| — 37
3308 | 571 (10295 |15 641 S. 154 | — 32 || 3275 | 576 |10279 |16 116 | S. 16 - 31
43831} 571 |10 228 |14 5 S.112 | — 35 | 4279 567 10231 (15 96| s. 112 | — 33
5329 | 568 (10315 |13 12| 8. 44| — 3 5308 571 {10295 |14 11:3 | S. 56 | — 36
6 327 56:9 |10 552 (13 1'1 | N. 10 | — 23 6 318 57 10 521 {13 88| N, 11 | — 38
7307 578 |11 233 (12 86| N. 67| — 34 | 7 30 57 1124 (13 11'1 | N, 66 | — 34
8292 | 57 11 469 113 95 | N.12:3 } — 39 || 8 297 | 572 |11 445 |14 66 | N. 123 | — 4
9292 | 574 |11 487 |15 44| N.168 | — 34 || 9279 | 577 |11 465 |15 102 | N. 159 | — 4

10 255 | 575 |11 435 |16 05| N.197 | — 32 |10 326 | 57 11 4147 |16 44 | N. 2019 | — 36
11 289 | 573 |11 283 |17 06| N.217 | — 34 |11 352 | 572 |11 285 [16 115 | N.22 — 35
Upper Transits, A.M. Lower (Interpolated) Transits, P.M.

32 57 11 11-3 |17 22 | N.236 | — 41 332 | 57 11133117 16| N.224 | — 35
1329 571 110538 |17 46| N.21'9| — 32 | 1292 | 572 |10 575 (16 114 | N.21-9 | — 34
2 31 569 |10 398 |16 96 | N.191 | — 34 || 2 253 | 57 10 422 116 32 | N.196 | — 35
329 569 |10 277 |16 17| N.16 —~ 34 || 3292| 564 [10295 (15 0 | N.162 | — 34
4316 | 566 |10 238 |14 116 | N.11 - 29 || 4322 57 10 263 |14 43 | N.102 | — 28
53112 567 |1030 |14 23| N. 6 — 42 || 5286 | 566 (10319112 92| N. 51| — 25
6 324 | 57 10 53-8 |12 11 S. 15| — 28 || 6293 568 10528 .12 67 |S. 03| — 39
7324| 569 11265 |13 11118, 68| — 41 || 7316| 573 |11 242113 05| S. 67| — 35
8298 575 |11 454 |14 02 S. 123 | — 4 8297 | 572 |11 449 |13 11-1 | S. 125 | — 32
9246 | 575 |11491 15 27| S. 161 | — 4 9319 | 574 (11 489 |15 44 | S. 175 | — 32
10 272 | 576 |11 432 |16 ! S.198 | — 39 |10 32:8 | 581 |11 414 [16 29 | S. 202 | — 38
11 842 | 577 |11 269 |17 O S. 227 | — 34 ||11 266 | 57 11 297 117 48 | 8. 215 | — 85
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TasLe XXVIII.

71

Upper Transits, P.M.

January. February. March. April. May. June.
e
ivag i Moon’s i Moon’s i Moon’s | Diurnal | Moon’s iurn: Moon’s jurnal | Moon’s
P ey, Decina. i Declina- inquntity. Decliva- | ineguality. | Declina- inoquny. Dedlina- inoquatity. Declina.
h m feet. ° feet, o feet. ° feet. o feet, o feet. o

30 —41 | S, 186 —52 | S. 101 | —- N. I'5| —18 | N.131 | —-33 | N.2009 | 420 | N.22-8
130 —14 | S. 15 —10 | S. 28} —82 | N, 85} —50 | N.168 | —-11 | N.222} 416 | N.22'6
2 30 —06 | S.10 —73 | N. 27| —88 | N.126 | —20 | N.20:6 | 405 | N.22:7 | —04 | N.19+4
3 30 —22 |S 36| —79 | N. 86| —-+41 | N.174 | —21 | N.22:7 | 4+09 | N.21'9 | 435 | N.154
4 30 —56 | N, 28} —32 | N.135| —39 | N.21'2| —07 | N.227 | 4-19 | N.204 | 438 | N.11'1
5 30 —60 | N, 76| —63 | N.182 | —43 | N.226 | —17 | N.22.1 | 421 | N.16 +16 | N. 51
6 30 —51 | N.14 —12 | N.21.3 | —11 | N.22%5 | 401 | N.20-2 | 432 | N.11'6 | +26 | S. 07
7 30 —62 | N.17:7 | 406 | N.225 | —15 | N.226| +08 | N.156 | 428 | N. 55| +29 |S. 75
8 30 —17 | N.2I'1 | 433 | N.22:8 0 N.199 | 402 | N.10-8 [ 420 | S. 05| 4+-02 | S 11-3
9 30 —07 | N.228| 441 | N.21 +07 | N.148| 417 | N. 57| 410 | S. 69| —10 | S. 180

10 30 +°:03 | N.225 | 423 | N.191 | 427 | N, 103 | 406 | S. 07| 416 | S. 118 | —12 | 8. 201
11 30 +30 | N.21'6 | +-22 | N.145 | 407 | N. 5 -19 |8 70| —06 |S. 175 | —14 | S. 224
July. August September. October. November. December.

30 | 425 | N.189 | 437 | N.11'2 | 440 0 +02 | S 117 | —06 | S. 199 0 S. 23
130 | +55 | N.153| 417 | N. 42| 425 S. 73| +384 | S 1568 403 | S. 2109 —12 | S. 222
230 | 460 | N.10-8 | 454 | S. 10| 418 S. 115 | 419 | S. 205 | —27 | S.23 —14 | S. 192
330 | 435 | N. 48| +17 |S. 71| +14 S.17:2 | 405 | S. 224} —3856 |S. 221 —35 |S. 154
430 | 442 | S 11| 429 |8 13 ++01 S.204 | 401 | S.227| 405 |S. 203 | —-48 | S. 112
5 30 +-11 S. 76 ) +17 S. 17 ++05 S.2244 | —+48 S. 2119 | —-54 S. 166 | —-69 S. 44
630 | +37 | S 133| 408 | S. 204 —-03 S.228 | —19 | 8. 207 —53 |S. 121 | +02 | N, 10
730 | 406 | S 177 | 416 | S.225 | —-37 S.22:3 | —+44 | S.161| —64 | S. 64| —49 | N. 67
8 30 —07 S. 203 | —-24 S. 23 —16 S.204 | —42 S. 128 | —-38 S. 12| —26 N.12-3
9 30 —14 | S. 224 | —22 |8 2177 —22 S.155 | —55 | S. 59| —-61 | N. 56 | 403 | N.16:8

10 30 —65 | S8.227| —31 |S.198| —-38 S.11°1 | —45 | S. 05| —-39 | N.107 | —28 | N.19-7
11 30 —+41 | S.21°8| —41 | 8. 157 | —36 S. 62| +43 | N. 52| —60 | N.172 | —08 | N.217
Upper Transits, A.M.

AM. January. February. March. April. May. June,

30 +-03 N.183 | 428 | N. 98 | 423 S. 19| —-08 S. 115 | 409 S. 198 | —67 S. 23-8
130 —09 | N.149 | 471 | N. 36| 44 S. 68| 422 | S. 174 | 406 | S. 22 ~42 | 8. 22
2 30 +25 | N.10+4 | 462 | S, 24| 428 S.13:1 | +24 |8S.207 | —16 | S.227| —59 | S. 189
330 | 439 |N. 47| 407 |S. 74| 444 S.182 | +:10 | S. 22 —28 | S.221 | —65 | S. 171
4 30 +:36 | S. 4 +13 | S. 138 | +15 S.208 | —12 1} S.234| —19 | S. 197 | —39 | 8. 106
530 | 448 | S 81| 421 | S 187 | —06 5.228 | —18 [ S8.221{ —51 | S.166| —63 | S. 60
6 30 426 {8,137 | —11 | S.208 | 4-03 S.232 | —14 | S. 199 —78 | S. 123! —44 | N. 09
730 | 416 | S. 183 | —35 | S 229 —17 S.21'6 | —38 | S.16 —50 | S 60| —47 | N. 69
830 | 406 | S 21 —06 | S.23 —27 S.194 | —50 | S.12 —48 | N. 05| —27 | N.12:4
9 30 —11 | 8. 228 | —49 |8 2177 | —20 S.156 | —46 | S. 6 —52 | N. 7 —-16 | N.16-8
10 30 —-46 | 8.225 | —15 [ S, 182 | —64 S.11.2 | —20 | N. 06| —-13 | N.11-8 | —-08 | N.207
11 30 —47 | 8. 22 —-48. | S. 15 —-31 S. 54| —53 |N. 63| —16 | N.165 | +03 | N.220

July August September. October. November., December.

30 —49 | 8,197} —60 | S 107 | —51 | N, 16| —07 | N.11'2 | —20 | N.198 | — -08 | N.23'6
130 —75 | 8. 165| —60 | S 52| —54 | N. 69| —b4 | N.165| —29 | N.22 + 08 | N.21-9
2 30 —63 | S8.109| —75 | N. 06| —44 | N.129 | —26 | N.206 | —-07 | N.231 | 4 -01 | N.19:1
3 30 —61 | S 50| —59 | N 72| —39 | N.167 | —+44 | N.21'9 | 406 | N.22:1| + 23 | N. 16
4 30 —53 | N. 17| —48 | N.124 | —24 | N.202 | 407 | N.234 | 427 | N.206 | 4 04 | N.11
5 30 —~57 | N. 67| —50 | N.179 | —+32 | N.221 | 447 | N.216 | 412 | N.161 | 4 38 | N. 6
6 30 —51 |'N.12+4| —31 | N.205 | —03 | N.233 | 423 | N.20'1 | 455 | N.125| — 13 | 8. 15
730 -39 | N.17.3| —17 | N.216 | —-12 | N.221| —06 | N.171| +24 | N. 73| —1'14 | S. 68
8 30 —05 | N.195| +16 | N.23:1 | +04 | N.198 | 457 | N.126 | 419 | N. 09| — 05 | S. 12:3
930 | 404 | N.221 | 422 | N.21'9| 414 | N.168 | +18 | N. 63| +48 |S. 46| — 04 | S. 161
10 30 +33 | N.226 | +14 | N.195 | 441 | N.1l'1 | 433 | S. 0 +13 } S. 1144 | 4 05 | S. 198
1130 | 421 | N.221| 431 | N.153 | 407 | N, 50| 427 | S. 64| +44 | S. 164 | — ‘17 | 8. 227
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Lower (Interpolated) Transits, A.M.
January. February. March, April. ' May. June.
Ty -
08IE | Diurnal | Moon's | Diyrnat | Moon’s | Diurnal | Moon's | piumal | Moon’s | Diurnal | Moon's | piyrpal | Moon's
AM. inequality. xg:icg:;. inequality. nlztei‘:)l:l-. inequality. lg:g:; inequality. nI;fic(::;. inequality. 3&9&:‘ inequality. nlg:g:;.
feet. feet. o feet, ° feet, ° [ feet. feet. o
30 | 461 |8 91| 486 |s fo1]| —03 | N.°13| 428 |N.T21 401 |N.904 | —33 | N.93
130 450 |S. 146 483 |S. 35| +59 |N. 71| 424 |N171| —30 | N.21'9 | —45 | N.21-7
230 | +93 {S 99| 456 |N. 21| —32 |N.130| —08 [N.203 ! —37 |N.230 | —68 | N.194
3 30 +78 S. 36| +52 [N. 85| +24 |[N.182| —05 | N.220! —33 | N.221| —54 | N,163
430 | +65 |N. 20| 416 |N136| 412 | N.205 | —29 |N.229 | —33 |N.196| —59 | N.118
5 30 +82 |N. 71| 443 |N.188 | 408 |N.222| —27 |N.221{ —45 | N.160| —34 | N. 47
6 30 +28 | N.187 | 442 | N.21'1| —32 | N.224 | —24 [ N.189 ' —26 | N.126| —49 | N. 07
7 30 ++48 | N.182 | 407 |N.219| —15 | N.21'8| —11 N.162 | 408 |N. 55| —14 [ S. 71
8 30 417 | N.2008 | —24 | N.234| —13 |N.195| 403 | N.1200! 406 | N. 05| 406 | S. 12-0
9 30 —03 | N.225| —17 | N.216 | —28 [ N.150! 405 |N. 51 415 |S. 73| 420 |S. 166
10 30 —08 | N.223| —06 | N.187| —54 | N.10:0| —07 |S. 04! 417 |8 1199 | 4-24 | S. 200
11 30 —07 |N.220| —02 [N.150| —09 |N. 47| 418 |S. 75! 435 | 8. 164 | 433 |S. 223
July. August. September. October. November. December.
30 | —31 |N.199] —47 | N.104| —44 |S. 08| —30 |8 115|407 | S 204 | + 43 | S. 232
130 | —36 [N.162| —52 | N. 64| —31 |S. 62| —02 |S. 165 |+ 28 | S 222 | 4 47 | S. 218
230 | 447 [N.103| —43 |S. 12| —48 |S. 125| —08 |S. 198 | — 10 |S. 23 | 4 70 | S. 192
330 | —59 |N. 46| —26 |S. 68| —12 |S.17 | +381 [S.22 | 4 64 [ S 226 4104 | S. 16
430 | —30 |8 15| —34 [S.13 | —09 |8 196| 440 |S. 23 |+ 72 |S. 204 | 4 82 | S. 112
530 | —22 |S. 76! —08 |S 181| 416 |S. 223 | 457 |S. 222 | 4 68 | S. 162 | 4111 | S. 56
630 | —14 |S 126| 412 |S. 218 | —0d4 | S 232 435 |S. 208 | 4107 | S. 125 [ + 69 | N. 111
7 30 —37 |S. 176 | +36 |S.226| 472 |S.221| 446 |S. 169 |+ 38 | S, 65| 4 71 | N. 66
8 30 430 | S. 2113 | 441 8,226 | 432 |S.199| 440 |S. 128} 4 30 | S. 07| 4 48 | N.12:3
9 30 +-40 |S. 220 433 |[S.222| 460 |S 161| 446 |S. 59| 4 24 | N. 46 | 4 53 | N. 159
10 30 +43 |S.233| 462 |S 184 478 | S. 11 446 {S. 05| 4 09 | N.10'6 | — 04 | N.20-9
11 30 +-41 | S, 224 | 481 S. 15 458 |S. 51| 467 |N. 5 +4 04 | N. 165 | — 23 | N.22
Lower (Interpolated) Transits, P.M.
P.M. January. February, March. April. May. June.
30 | —33 | N.181| —31 | N. 93| —18 |s. 18| 421 |S.130| 434 | 5. 208 | 425 |s. 229
130 | —41 | N.1561| 419 | N. 39| 401 |S. 80| 420 | S.165 | 446 | S. 223 | 445 | S. 225
230 | —40 | N, 94| —28 | S 25| —03 |S 127 | 421 |S.207| 446 | S 226 | 460 | S. 197
330 | —18 | N. 48| —67 | S. 72 0 [S176| +2 |8 226| 459 | S 9220| 436 |S. 156
4 30 —52 | S. 33| —24 S. 139 | 409 | S 211 | 449 S. 226 | 446 | S.203| 490 | S. 110
5 30 —50 | S. 87| —-02 S. 182 | 409 | S, 222 | 444 S. 222 | 4--54 S. 156 | 462 S. 53
630 | +31 |S. 140} —32 |S.21°2| +45 | S 229 | 444 | S.205| 468 | S 11'6]| 476 | N. 09
730 | 437 |S. 180! 402 |S. 223! 457 |8 217 | 427 [8S.163| 449 |8 55| 456 | N. 74
8 30 —+03 S. 2005 | 433 S. 228 | 422 |8, 201 | 427 S. 108 | 418 | N. 09| 414 N.12:1
9 30 +13 | S.228| 440 | S.220 | 417 | S. 148 | 426 S. 51| 423 | N. 63| 403 N.176
10 30 +38 | S. 228 415 S. 195 | 408 | S 98| 415 N. 08| —-01 N.11'99 | —-09 N.20-2
11 30 ++69 | S. 216 | —-09 S. 141 423 | S. 50| 415 N. 70 | —-13 N.170 | —31 N. 222
July. August. September. October November. December.
30 +-+37 S.192 | 4 98 | S.10:3 : 484 | N. 08| 427 | N.1I'l1 | 423 N.197 | — ‘11 | N.224
130 +74 S.157 | 4+ 56 | S, 64 469 | N. 63| 432 | N.168 | —46 | N.22°7 | — -36 | N.21-9
2 30 +-°61 S. 112 { 4104 | N. 1'5; 468 | N.12 +°19 | N.2056 | —+05 N.226 | — 60 | N.19:6
3 30 +65 S. 42 4 47 | N. 67 438 | N.169 | 408 | N.21'56 | —-3l N.219 | — ‘90 | N.16-2
43 | +81 | N. 18| +4 50 | N.134 437 | N.201 | —+47 | N.232| —+36 | N.198 | — 57 | N.10:2
5 30 +58 | N. 70 | 4+ 35 | N.16:8 . 413 | N.21'5 | —24 N.222 | —+40 | N.169 | —1:07 | N. 51
6 30 -+-31 N.133 | 4 17 | N.20-8 —-18 ! N.22.2| —-36 | N.206 | —-50 | N.126 | — 50 | S. 03
7 30 ++42 N.17 + 02 | N.223 @ —-37 | N.22 —+46 | N.169 | —-04 N. 56| — 18 | S, 67
8 30 —08 | N.214 | — 28 | N.231 |, —10 | N.205 | —-33 | N.12:6 | —+09 N. 03| — *15 | S. 125
9 30 —22 N.222 | — 34 | N.21 ! —58 | N.155 | —°05 N. 771 | 401 S. 60| — 02 | S 175
10 30 —35 N.229 | — 47 | N.192 | —64 | N.11'8 | —-29 0 —-95 S.11'0 | — 18 | S. 202
11 30 —+43 | N.214 | — 54 | N.16 ~56 | N. 59| —29 | S 55| 426 |S.159 | 4 23 | S. 215
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TasLe XXIX.
Conjectural, formed by interpolation and by arbitrary alterations from Table XXVIII.

%fg?,'s'{f January. { February.| Mazch. April, May. June. July. August. |September.| October. | November.| December.
h feet. feet. feet. feet. feet. feet. feet. feet. feet. feet. feet. feet.
PM. O —35 —+50 — 45 —20 00 +-22 ++35 +°50 +-45 ++20 00 —22
1 —40 —+53 —42 —22 403 +-28 +-+40 -++53 ++42 +-22 —03 —28
2| —47 —50 —35 —17 +-10 +--36 +-47 -+50 ++35 +17 —10 —+36
3| —50 —45 —+30 —-02 -+-20 -+-+46 +:50 445 ++30 +-02 —20 —46
4| —51 —-38 —20 --+09 ++30 451 +:51 438 +-20 —+09 —30 —51
5| —50 —30 —-12 +-16 -++40 +51 -++50 +-30 +12 —16 —+40 —51
6| —+40 —-18 —-05 ++23 -++46 ++50 +-40 +-18 +°05 —23 —46 —+50
7| —28 —-07 -+-05 +-15 ++30 +-32 +-28 ++07 —05 —-15 —+30 —32
8| —10 +-07 -+-16 ++12 +-12 +°13 +-10 —07 —-16 —12 —-12 —13
9| +10 +-12 422 +-15 -+-+08 00 —10 —12 —22 —-15 —+08 00
10 | 424 +-19 -+28 -+-18 +:04 —+09 —24 —-19 —28 —-18 —04 +°09
11 | 433 +-21 ++36 +-19 +-02 —*15 —+33 —21 —+36 —-19 —02 +-15
AMO| 435 +-50 ++45 +20 ‘00 —92 —+35 —+50 —45 —-20 00 +-22
1| +-40 +53 442 +22 —+03 — 28 —40 —33 —42 —22 +-03 -+-28
2| 447 450 +-35 +-17 —-10 —+36 —47 —+50 —+35 —-17 +-10 +36
31 +50 +-45 -++30 +-02 —-20 —46 —-50 —45 —+30 —+02 320 +-+46
41 451 ++38 ++20 —+09 -30 —51 —51 —38 —-20 +°09 ++30 +°51
51 450 +-30 +-12 —-16 —40 —51 ~50 —30 —-12 +°16 4-+40 +°51
6| 440 +-18 405 —23 —46 —+50 —+40 —-18 —05 ++23 ++46 ++50
71 +28 +-07 —+05 —15 ~+30 —32 —28 —07 ++05 +°15 +30 ++32
8| +10 —07 —+16 —'12 —-12 —-13 —-10 ++07 +-°16 +-12 +12 +-13
91 —10 —12 —22 —°15 —+08 00 +-°10 +-12 +22 +°15 408 00
10| —24 —-19 ~28 —-18 —*04 -++09 +-24 +-19 +28 +°18 +04 —+09
11| —+33 —21 —+36 —-19 -+02 +°15 +33 421 +-36 +-19 +-02 —15

MDCCCXXXVI. L



