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could learn from him, there feemed to be no reafon
for this fuppofition.. He is long fince perfetly reco-
vered..

1 am, Sir,

Your moft obedient
Moft humble fervant,

Charlton. Wollafton.

XCVIIL.  Obfervations on the Tides in the
Ifland of St. Hlelenas in a Letter from the
Rev. Nevil Matkelyne, 4. M. F. R. §. t
Thomas Birch, D. D. Secretary to the
Royal Society.

Reverend Stry

Read Nov. 18, ‘OT having met with any obferva-

1762. W tions of the tides made in a place
fo near the line as this,. or at an iffand fituated in the
middle of fo large an oeean; I was defirous of mak-
ing fome experiments on this fubje&. For this pur-
pofe I had 2 poft about ro foot long erected in a con-
venient place ‘in the harbour before James’s fort,
which was the propereft fituation that could be found,
being to the leeward part of the ifland, where fhips
may ride at anchor fafely all the year round.

One fide of it was painted black, over which white

ftrokes were painted at the diftance of 3 inches,
1 : which
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which were marked with the figures 1, 2, 3, &c.
according to the order of the ftrokes, reckoning up-
wards from the bottom. The water funk down to
about the figure o at the new and full moons; but
as the water would often fink lower than this by the
continual undulation, which it has even in the calmeit
times, and as it was by taking a medium between the
greateft and leaft heights of the water by the fide of
the poft in this undulation that I was to infer the true
and proper height, I was therefore obliged to have
the poft lengthened by a ‘piece at the bottom marked
with ftrokes as the poft it felf, only with this differ-
ence, that the figures were fet on from o down-.
wards, as in the poft they were fet from o upwards.
The obfervations where: the water. funk below o were
reckoned minus with- refpect to thofe where it rofe
above o, which were reckoned plus: and a. proper.
regard was had to this difference, in inferring. the
true height, in fuch circumftances, from a medium
between feveral obfervations of the alternate rife and
fall of the water.

But here you will perhaps think it incumbent upon
me to clear my felf from an objection, which at firft
fight may feem to render dubious the whole of my
experiments.  The alternate rife.and fall of the water
is generally fo confiderable that any one would be apt
to conclude it impoflible to find the true height of
the water to a fufficient degree of exactnefs. In an-
fwer to this objection I can truly aflirm, that I always
found the mediums of each fucceflive rife and fall to
agree very nearly together, except in very great fwells;
from whence I was naturally led to conclude, that, by
taking the medium of a great number of fuch obfer-

vatians
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vations, I fhould obtain the true height of the watef.
to a confiderable degree of exactnefs. I therefore
generally made 40 or 50 obfervations, and fometimes
more than 100, if the rife and fall of the water
feemed very irregular. And that fuch a method of
procedure renders the obfervations very confiftent with
themfelves appears from infpeing of them: for
about the times of high and low tide, when the
water is ftationary for a long while together, different
obfervations give the fame altitude with a very little
difference ; and where the water is rifing or falling at
" the fafteft, the obfervations will thew a fenfible rife or
fall in the fpace of a very few minutes.

In order to find if a fenfible difference could arife
from any peculiar difference in different people’s man-
ner of judging of the altitude of the water, I defired
Mr. Charles Mafon, to whom we are indebted for a
moft excellent obfervation of the tranfit of Venus at
the Cape of Good Hope, to obferve the water at the
fame time I did, and in the refult of trials made at
different times we feldom differed more than . of
one of the divifions of the poft, and never 2, that
is never fo much as half an inch. ‘I cannot on this
occafion omit doing Mr. Mafon the juftice to acknow-
ledge the advantage I received from his frequent af~
fiftance in making of thefe obfervations, which it was
in a manner impoffible for one to have compleated
alone, on account of the almoft conftant attendance
they required, and my living at fome diftance from
thewater fide.

The following example of my method of making
thefe obfervations may ferve to give an idea of the
whole, When the water funk I took its altitude c;ln

the
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the poft at the loweft point, and immediately as it
rofe again I took it at the higheft, and repeating the
experiment in this manner, I at laft took a mean of
all the obfervations for the true height of the water.
But the medium of the loweft and higheft which
immediately fucceeded each other feldom differed
much from the medium of themall. The numbers
on the poft by which the altitudes were taken, are at
the diftance of 3 inches from each other as I obferved
before. » November 16, 1761, 5* 16 P. M. I took
the following obfervations of the altitude of the water
by the fide of the poft 11, 12. 9%, 135, 10, 122,
9> 143+ Q5 125+ 935 135 10, I13. 9, T4 9 I3.
9, 14.

The medium of all, which is 11 .4, for the true
altitude of the water. Mr. Mafon at the fame time
by about as many obfervations found 11 .

Some times, when the rife and fall of the water
was very quick, inftead of taking the more regular
rife and fall of the water, which fucceed one another
at longer intervals, I took notice of every the lecaft
rife and fall, in which cafe I had an affiftant to write
them down as faft as I told him. As an example of
this, ¥ December 2, 1. 15 A.M. by a mean of
69 obfervations taken in this manner, I found the
altitude of the water to be 3. .45 ; and at 11h 21"
A.M. by a mean of g2 obfervations taken at the
miore regular rifing and fallings of the water, I found
the altitude to be 3 _52.

I always looked at my watch before I began to
note the height of the water, and luoked at it again.
when I had finithed the experiment; the medium
of the two times I fet down as the true time of the

obfervation.
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obfervation, 'The times fet down are exact to the
minute.

What I endeavoured to attain bythefe experiments
was the altitudes of high and low water, and the
times of their happening. I generally began to ob-
ferve the water fome time before the expeted time
of high or low water, and continued the obfervations
till the water either fell or rofe. But it appears from
the experiments that the water does not vary fenfibly
for 20 minutes or more from the times of high or
low water. On this account it was impofiible to find
thefe times by direét obfervation, to any degree of
accuracy ; I therefore took equal altitudes of the water
bofore and after, from whence thefe ‘times may be
inferred with fome degree of exattnefs; you will
perceive, by the times, that many of the obfervations
were made in the night. In this cafe a perfon held
a lanthorn to give light to the water, and the figures
on the poft, raifing and finking the lanthorn alter-
nately, as the water rofe or fell, while I obferved the
altitude of the water by the poft.

I think that nothing remains further to be faid, in
explanation of the obfervations, but to take notice of
the contents of each column in the table of obferva-
tions. The firft column contains the day of the
month; the fecond fhews the apparent time; the
next column contains the altitude of the water accord-
ing to the figures on the poft, which are each 3 inches
afunder, derived from a mean of feveral obfervations,
the number of which is fet down in the following
column. The figures H. L. in this column fignify
that thefe are the altitudes at high and low water,
The laft column contains remarks on the ftate of the

water,
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water, chiefly thewing what might create any degree
of uncertainty in the obfervations. Some of the al-
titudes are marked with 2 dots thus : and fome with
4 thus ::. The firft mark is to thew that the alti-
tudes are to be efteemed doubtful on account -of cir-
cumftances attending them: and the fecond mark is
to thew that they are very doubtful.

I fhall fay nothing with refpect to any conclufions
that may be drawn from the above obfervations, ‘€x-
cept that the greateft rife and fall of the water, that
I have obferved, at the fyfigies of the Sun and Moon,
is about 13 divifions of the poft ar 39 inches, and
that the fmalleft rife and €all in the quadratures, is
fomewhat lefs than 7 divifions of the poft, or about
2o inches; and that-the mean time of high water
happens 2" 15™ after the Moon’s paffing the meri-
dian, though in the courfe of every fortnight the faid
interval is very much varied hy the different influence
of the fun at«different times, as thetheory requires.

I am, Sir,
Your moft cbedient,

§t. Helena, Jan, Humble fervant,

26, 1762,
Nevil Mafkelyne.

Vor LIL 3 G 05-
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Obfervations of the Tides made in the Harbour
at James's Fort, St. Helena, 4y the Rev.
Nevil Matkelyne, 4. M. F. R. §.

Read November 18, 1762,

1761.
o ston, | PApparent el v | o fo e dessos on the pohs sxch
and tenths |ations. | of which is 3 inches.

Nov. | ®

%12, [ 856 AM|r £[Liy
932 A M|1, 8] 34
952 A M|2 1| 18
10 3& A.M|g4 o] 16
o5 II: I\l\g 1z 16
2 27 P. M.J12, 4 [H 355
3 29 P. M.li2 18
3 49 P. Mif1x, 3| 16
4 32P. M|og, 4] 20
8 26 P. M| 1 L
954 P.M|2 3

$ 13.| 645 A. M4, 8| 38

High | 7 24 A.M.| 3, 3| 36

furf. | 7 57 AL M. 2, 5| 12
921 A M| 1, 5|L12
932 A-MJ|2, of 20
1 26 P. Milio, 9| 28
3 21 P, M3, 3 [H22
3 54 P. M.i12, 8] 26/
6 35 P, M.! 6, 31 20

% 14
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ob. H The

1}:&:{;}; Apparent time height.

Nov. | ® 7 A ‘M g

b 14, 2 . ol 2

4 xg xg A.M|1, 1 {L 8

10 53 A. M2, o 14
3 48 P. M.12, 8 H22
4 24 ll; 1\l\ﬁ 12, 6| 22
537 1. V.10, 3
757 P M|g4, 5

615 | 352 A M2, 3| 12

3 4 49 A. M.l12, 3 |H14

5 32 A. M.j11, 3 8
6 !63 A, Ilt/I/I 10 % 3?;
7 46 A. M.} 5, !
10 17 A. M.} o, ? L 34
11 22 A, I\l\g o, 4
II A.Mj1, 5
1) :X P, M| 3, 5| 18
119 P. Mg, 7] 24
1 53 P. M| 6,97 18
3 4 P. M1o, 3 20
3 17 P. M.l1o, 5| 20
4 28 P. M1z, 5 [H24
§ 2 P. M.'xz, o} 24
5 50 P, M.’n, 6| 44
6 37 Pv M"IO, 3 16
7 38 P, M. 8 10
753P. Mlyg 3] 24
8 "4 P. M. 7 14

» 16, | 5 47 A. Mlix, 6 (H22
6 32 A. M.lir, o] 18
8 o A.M]7 24
,8 So Ao M- 5’ 6 I
915 A. M}y, 1| 30
10 5 A. M| 2,44 18
10 50 A. M| 1,46 | 13]
11 25 A.MJ o, 8 |[L2
31 39 AL M. 1, § 421

4G 2 » 16,
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ko] Apparent ime| I8,

Nov. | » 7

» 16, [1r 53 A.M.| 1, g} 2¢
o040 P. M| 2,41 | 24
1 15 P. M| 4,03 | 36
121 P.MJ} 4, o] 17
1 36 P. M.| 4,34 | 33
1 54 P.Mjgs5, 1| 24
2 47P. M} 7, 1| 23
4 17 P. M.J1o,55 | 2c
5 16 P. M.jrr, 4| 2c
5 39 P. M.j11, 8 H2g
6 9P. M1, 7| 33
6 44 P. M.|11, 3 19
831 P.M|7 5] 14
8 45 P. M.} 7,00 | 1}
g gs g. ﬁ 5,06 | 24
10 53 P. M| 3,42 | 32
1r 30 P, M. 2,46 L34

a 17. 0 34 A. M. 2,86 3
113 A. M| 3,51 3
6 59 A.Mjog, 9| 26
1037 AAM} 3 7| 41
o22P MJ|2 3| 21
os57P. M.l 1,75 | 24
120P. M\| 2, 7| 26
422P. M| 8, 4| 28
6 54 P. M.l11, o |H22
7 36 P. M.j1o,94 | 3!
920 P. M.} 8,56 | 26
9g27P. M| 8, 3| 14
9 46 P. M.| 7,84 | 22

¥y18.| 623 A.M]|g,68 | 51
7 4A.M|g, g | 28
7 33 A. M| 9,05 (H41
8 oA.M| g,52 | 56
918 A. M| 7,77 | 26
959 A M7 1| u

g 18,
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ay of ob- 21t ti The
%{v:{im Apparcnttime N
Nov., | » ,
% 18. lrr 21 A. M. 5,031 38
o059 P. Mi| 3,14 | 44
1 24 P. M| 3,13 | 26
1 42 P. M| 3,14 IL 24
2 16 P. M. 3,731 22
3 48 P. M.} 5,13 | 23
s 4 P. M| 6,02} 27
5 15 P. M.l 7, 1 1c
7 26 P. M.|10, 36 |H 56
7 49 P. M.jio, 2| 41
8 23 P. M.fio, 1| 20
2% 19. | 5 47 A. M.} 6,72 | 30|
6 1 A.M. 7, 3] 40
6 24 A: M 7,93} 35
737 AL M.} g, 2| 18
759 A.M. g,52 | 22
8 15 A. M.| 9,75 [H 36
8 38 A.M.,| 9,52 | 29
9 7 A M) 8,02 31
10 28 A. M| 7,16 | 25
10 49 A. M, 7,12 | 25
2 25 P. M.| 2,67 \L 27
2 48 P. M| 3 26
317 P. M.} 2,83 36
6 4 l; M.|6, 8| 18
6 19 P.M.17, 1| 34
8 22 P. M.]g, 9| 36
| 8 53 P, M.jto, 5§ H2g . )
9 23 P. M.jio, 2| 27 Surfhigh, and rife and all
11 14 P. M.{ 8,87 15/} of watervery irrregular §
tnere feems to be a great
g 20. | 0 10 A. M| 7,64 | 39 L fwell ar fea.
6 13 A.M.|5,55| 20
| 7 22 A.M.| 7,07 | 27
9 22 A. M.l g, 2| 42|
9 41 A. M.jo, 3::' 19}
956 AuM.Jg, 6 H36

2 20
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e:ryv:tfigz. Apparenttime hz;::c. ‘
Nov. | * *
2 20. |10 14 AL M. 9, 5| 22
10 54 A.M. g, o 33
028 P. Mo 6, 7 48
r2r P. My 6, 1| 30
137 P. M5, 4| 32
2 52 P. M.l 3, 8 31
328 P. Mi| 3, 5| 24|A great fwell this day.
357 P.M,j2, 8L32
4 33P. M| 3, 2| 21
6 43 P. M.| 6, 4| 38
7 2P. M7, o 21
9 55 P. M.rr, 9 H32
10 40 P. M.Ir1, 5| 30
10 55 P. M.j11, 5| 38
h21.|7 32 A M6 18
10 57 A. M.l1o, 2 H 44]High fwell.
11 43 A. M.j10, 0:i] 26{Sea a little calmer.
11 46 ALM. g, 4| 13
1 14 P. My 7, 3| 121
2 47 P. M.| 4, 8 | 38| [ A great {well thisday; ob-
339 P. M.} 3 5 30{ fervations very uncertain
4 32 P. M| 2, 9 [L 18} U from the 1gth day.
7 30P. M6, 1| 36
823 P.M.|7, 5{ 32
022|855 A-M|7, 3
i1 g AL M. IZ, 5 gi Swell ftill great, but the
11 42 A. M.11, 5 (H27 { rife and fall more regular
2 32 P. M| 7, 2| 108] L than of late,
346 P. M.I5, 4| 70
524 P. M. 3 34
6 oP. M.| 2, 7|L 36
6 30 P. M.l 2, 7| 46
The fwell a good deal abated
23.1933A M7 1| 5¢ {andrifeandfgllpreltyregular.

St

D 23
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ay of ob-, 1
!!)'ezvaii?)lx’t. APP arent time h’g:le)t.
Nov. | b
»23.]e 4P Mo, 5| 33
0 27 P. Mir1, o H 46 Therifeandfallveryregular.
.1 10 P. M.l11, o | 43
329 P. M| 6, 9| 59
6 36 P. M.| 2 37
6 59 1; ﬁ 1, 7 |L 35| - Great fwell, with a ftrong
7 37 P. M. é’ g 49| windfrom the fea,renders
9 40 . M40 459 theobfervation fomewhat
| . lefs certain.
¢ 24. ; 5‘; ﬁ ﬁ ;: z L gg {Sea very quiet and rife and
10 2 A.MJ| 6, 4| 18 fall very regular.
10 24 AL M| 7, 2| 44
o 47 P. Mil11, 1| 43
r 1 P. M1, 1 [Hsy
1.30 P. M.i11, o 53
252 P. M.l 8, 9| 31
345 P. M7, 6] 47
4 18P. M6 4| 71
6 s6 P. M.| 1, 9| 54
7 28 P, M 1, 6 |L 50
8 7P.M.|2, o 52
¥25. ] 752A M| 1, 7[Lss
82r A.M.|1, 7| 47
i1 4 A.Mjyy, 3| 56
os55 P. Miir, o} 34
1 58 P. M:hi2, o |H3s
2 17 P. Mll12, o | 34
2 46 P. MJ11, o 301
450 P. M| 6, 7| 33
7 53 P. M| o, 7 |L 48
842P . M|1, 3| 41
11 4 P.MJS6, 7| 49
2% 26.1720A. M1, 7| 73
8§ 3A M1, 3L 4x

216



[ 598 ]
P tion| Apparent tim(ﬁ h':;:ﬁc
Nov., | 7
U 26, [ 811 AL M| 1, 5| 36
9 1A .M|2, 3| 42
11 23 A. M| 6, 4| 36/A great fwell.
215 P. Mufix, 7| 37
2 46 P. M.lrr, 8 [H28
325 P. Milio, 5| 4¢
525 P. M| 6, 7| 41|A great fwell,
T PRI ey
9 2 A.M| o, g [L 55|Great fwell and high futf, -
9 37 A. M. 1, 2| 5¢|Great fwell.,
8 6 AL M. 1, 6| 47|Ditto.
{o 5P.M/|6,55] 65
Swell fo great, and rife and
043 P. M| 7,45 62 { fall fo irrregular makes
| L obferving very uncertain.
2 58 P. Mifir, o lH63 {sf“:ﬁ“ abated, and rife and
333 P. M1, © 62“ fall more regular.
4 20 P. M. m"' 4| 86 Swell great, but comes in
K {lower, with longer inter-
b 28. % g; 12 I\I\ill. ;l;: 2.. ig{ vals, f:n'f inconfiderable,
9 8A.M|o, 5| 33 obferving very.uncetain,
9 39 .A.M.| o, 1L 67
10 3A.Mjfo, 7| 41
S E Ml 8| ¥ {Sea calm, and rife and fll
3 42 P. Ml|rr, o [Hye|! very regular.
4 4 P. M1, o| 39 ‘
4 32 P. Mifro, 7| 75
5 6 20 P. M, 6, 8| 38
029, | 758A. M3 6] 60
lxo 6 A. M. x: o|L 45
to 31 A. M. 1, 0| 51
Jo2t P. Mif 3, 6] 40
;2%P0M°:832 35

Q 29.



Day of ob-| Apparent time|  The

fervation, height,
Nov. | * P M
O 29.| 4 19 P. M.jr1, H 3s
4 45 P. M.|11, :x‘ il»
620P. M| 8, 6] 36
» 30. | 4 23 A. M.J1o, 7 |H 55
s 7 A-Mlio, 2| 74
613 A M|og, 0] 43
739 A M| 6, 0f 44
758 A M| s, of 68
954 A.MJ| 1, 8|L
1026 AM|1,9] §
10 §4 A.MJ 2, o] 56
11 27 ALMJ 2, 31 75
058 P. M|y, 41 73
113 P. M|, 1] 54
132P. Mls, 5] 43
322 P.M]og, 3] 40
| 4 19 P. Mijio, 3| 44
4 s1 P. M.lio, 7 |H42
5 34 P. Milro, 4| 64
6 23 P. Milg, 6] 57
6 44 P. Mg, 1] 53
818P. M} s, 5| 45
Decem.
& 1. 836 A.M]s, 2 3g
945 A. M/} 3, 5] §
10 49 A. M.} 2, 2 [L 61
1 23 A.MJ 2, 3] 75
11 25 A. M.} 2, 31 30
022 P. M|2 7] 49
os7P.Mjgs 71 79
213 P. M|, 4] 48
354P.M{8, 7] 55
s 40 P. Mo, 4 |H 42)
6 19 P. MJgr10, o 5oj
7 13P. Mg 8, 51 57
854P MJ|G6 6] 62
VOL. LIL 4 H ’ 2.
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o ation | Apparent time  heighe. |

Dec. | ® /

¥ 2.1952A. M4 g 52

10 15 A. M.} 4, 3| 93 {B‘yame‘an _'of'6? obferva-
a.

tions taken as faft as pof~
135 A M 3,45 fible at every the leat rife

and fall.
{T aken from the greate&.

11 21 A. M.| 3,68 " and moreregularrifesand

falls by a mean of 52 ob-
fervations.
11 54 A. M.} 3, 1 IL11g)
033 P. M3 3 74J
134 P. Mlg, 1| 8
35t P. M6, 2| g5
4 12 P. M. 7, 1 127
557 P. Mg, 4} o4 _
6 21 P, M.| g, 9 |H73|A great fwell.
A greater fwell, obferving
6 49 P. M.l g, 7] o1 { fomewhat uncertain all
this day.
7 55 P. M.} 8, 8| 43lA very great fwell.
A 3 IA. eat f:well.'; but very
747 AMJ|g, 3] sdd € m at times; obferving

ppon the whole fome-
| 8 20 A. M.} 8, 5| 55| what uncertain,

The violence of the fwell has fo looféned the nails and twifted
the iron of the poft, that it was neceflary to. take it off and
repair it.

b 5. The poft was fet up again as near the former height as

could be judged.
531 P. M5, 8] 43
649 P. M| 7, 7] 40
o 6. ‘ 7 44 A. Ml 8 3 xosvl
9 2A.Mjog, 2| 4%

@6.
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i he
etatin, “PPATCRLHImE) L8
Nov. [* ]
© 6. (10 14 A.M.| g, 5 |H 50|
11 4A.M]og, o} 39|
11 49 ? %. , 1] 6x
1 2P My 3] 49
320 P. M\| 4§ o] 342
353P M3 8|Lg3
425 P. M| 3, o] 61| (A great fwell in thefe laft
6 19 P. MJ 5, 4| 57[| obfervations, yet the rife
6 31 P. M| 5, 1| 59|y and fall pretty regular at
6 46 P. M.| 6, 3| 36| thefmallerfwells,and at
7 §P. M|y, x| 75|\ timesthefeapretty calm.
D 7.8 7A M|, 4| 4
8 24 AL M. ;, 8 '6;-
10 9 A.M.l g, 4| 41
10 39 A. M.i10, © H69‘
1112 A.M.l g, 7| 47
1 5P.M}7 8| 69
4 9gP. M3 4| s0
436 P. M3 2[Lgsy
5 30 P. M. 3, 6| 60| (A great fwell in this ob~
8 27 P. M| 8, o:] 48 { fervation, but all the o«
s 4 L thers tolerably good.
& 8 ]932A.M|8 5| s0
11 14 A. M.io, 3| 48
11 42 A. M.!ro, 5 [H 49
o013 P. M.l1o, 5| 72
2 oP. M| 8, 5| 54
351 P.Mlgs, o] 85
526 P. M.} 3, o| 4
557 P. M.l 2, 7] 69
6 30 P. M| 3, o| 49
| | 66 -
3 9. 10 35 A M} 9, :
’ 0?9 P. M.I?, 3 71
o 37 P. M.l11, 8 |H8g
1 oP. M1, 8| 72
244P. Mo, 4] 66

4H 2 o
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ayof ob- se] The
12;2:; Apparent tnme height.
Dec. |* '
¥ g. 326 P. M. 8, 2 54 )
{6 12 P. M.| 2, §|L 31/Sea véry fmooth ail'this day.
%10 |7 32 A M. 2, 6]|L48
’ 8 1 A.M|2 7| 45
1 13 P. M.j12, o [H7z2
1 33 P. Mpi2, of 8r
1 45 P. M12, o] 8:
3 1 P. MJj1o, o{ 46
6 st g. M 2, 2| 67
6 . g I 9 4
7 ;g P.Mj1, 6 HL_!O%
8 5 Pl M. l’ 8 llg
IX. 8 Ao M- !’ 2 on
g 8 gA. M- l’ X 44k
8 32 A. Ma I’ 4' 7
1t 51 AL M9, 4] 49
2 17 Po Molz’ 5 H#I
2 35 P. M.)12, § ‘47|
45t P.M|8 o] 37
s 23 P. M, 6 7| 3t
s8 P. M.| 40 2 |. 41
g 19 Po M. I O le
859 P. M.l'5, 4| 66
12. 6 AL M) 1, 7] 101
k %47A.M. I» 5| 76
8 37 A.M.| 1,26 | 134
9 1 AM|112 L 78
926 ALMJ|1, 3| 69
956 AL M1, 7] s1
10 l6 Ac Mq 2, 5 59
o19gP. Mi{8, 5| 45
2 32 P. MJi3, 1 4
2 53 P. Mi2, g 9

b 1



[ 603 ]

Day of ob- Apparent time{ h:.':;h \
Dec. | * ' |
hi2.|3 7P M'|I3’ o 'H 46
336 P. M.12, 7| 55
4 27 P. M.11, o 39
‘s 12 P. M. g, 2| 43
529 P. M./ 8, 5| 54
013|729 A M3 7| 67
3 9 13 AL M. o:9 46
9 36 A. M. o, 6 |L 56
957 AAM|o, 9| 46
r1 38 A. M. 3, 8| 48
0 12 II: 1IQ/I/I 6, o| 50
osor. M.l 7, 9.1 43
3 46 P. M.13, 5 [Hs3
4 10 P. M3, 31 44
6 15 P. M.| 8, 7| 43}
6 37 P. M.| 7,95 | 62
Di14. |7 42A. M5, o) 88
949 A. M.l o, 6| 47
10 12 A. M| 0, 3:|L 52
10 29 A, M.} 0, 3| 30
11 15 A. M. o, 8| 4%
os51 P. Mg, o 46
355 P' M-IZ,O 4
4 18 g ﬁ.xz, 4 Hs‘
4 45 T. M.12, 4 1150
5 8P, M.'xz: 3! 37
5 41 P. Muf1r, 5| 30
9 7 A ﬁ 3,57 | 40
:g g; 2 M. :: 256":: ' g: {A great fwell; obferving
11 23 A M.| 1,15 [ 78| Very uncertain.
11 51 A M1, 71 52
6 50 P. M.| 3,24 | 54 .
} v 4 P.M}3 7] 540Obferving better.

Pond

& 13



T 604 ]

Ehacen)Mppavent time) T
Dec, | *
dr15. ] r2rP. Mg, x| 51
129 P. M| 4,641 354
4 27 P. Mil11,56 | " 52
5 45 P. M.l12, 1 {H 66
16 9P. M1, 9| 54
6 27-P. Mir1, 6| 24
6 31 P. M.r1,46 | 12
6 35 P. Mll11,43 | 42
6 39 P. M.11,47 | 35
6 43 P. Mi11, o] 32
¥ 16,924 A.M] s, 56
1 25 A M. 1,8:6‘I 49
11 45 A.M.| 1, 6 | 61
o 5P. M| 1,54 |L67
o027 P. M| 1,75 | 43
216 P. M.f 4, 9| 54
‘2 40 P.-Mts, 5| 52
4 28 P. Mi|lio, o| 52
4 54 P. Mi11, 1] 46
526 P. M.|11, 5| 39|
5 53 P. Mui1, 7| 56
6 12 P. M12, 3 |Hygy
6 33 P. M.j12,04 | 46
A 17. {10 29 A. M} 5,05 57
7 oz_zP.M.z,r:‘61
048 P. M| 2, 1 |L 52
1 3P.M|2 3| 62
3 6P~M]|4; 71 43
322 P, M., 5, 1} 60
6 20 P. M.'r0, 9| 51
6 37 P. M11,26 | 14
6 55 P. M.lu, 6 [H g8
218. 16 46 AA\ M 9,34 ‘56
7 14 A.M.| 9,83 | 74
V741 ALM 9,84

H72

g 18



?:,’L ::: :: Apparent time h:I;:lext.
Dec. | & ;
2188 1 A M| 9,84 | 68
826A.M.}g, 7| 70
8 55 A.M.] 9,17 | %8
914 A.M.] 8,96 | 54
11 26 A, M.} 5, 3 61
128 P. M.] 3, o| 72
143 P. Mif 3, o] 81
2 3P.M}2, 5|Lsy
228 P. M|2, 6| 56
254 P. M2 9| 59
4 8P. Mg, 6| 64
4 36.P. M.} 5, 3| 62
h1g.| 6 56 ALM|8, 2| ¢4
730 A.Mfog, 1| 51
g 54 A.M.| g, 1| 58
29 A.M.jg, 3| 61
8 46 A. M.} 9,65 |H62
910 A.Mlog, 5| 59
1015 AL M.} 8, 51 53
10 34 AL M| 8,14 | 50
11 49 AL M.I'6, 51 57
228 P. M| 2, 8| 59
2 57 P. M| 2, 6| 359
317 P. M.l 2, 5|Lag
?37;%' 2 | 33 Very fmooth all h
s1 P. M.} s, Very fmooth all this duy.
83, b ML 3| o Y this duy
©20. | 928 A. Mifio, 1| 48 )
9:57 A. M.jro, 3 H 55
10 2§ I})\ I\1\2 xg, ol 49
o35 e a2 2| 75] f Swellfoquicknothing cer-
3 45:P. M| 3, o5} 32 { tain-..ca?x'be Adone’ng,cer
4 10 P, M} 2, 2 |L:44|Swells very quick..
4 31 P. Mif-2, 6| 53|Swells very quick.
4 37 P. M 5, 3| 46[Swells very quick.

D2k



Tehvaion Appacent time)  Bhe
Dec. | ®
»2r. |8 6 ALM|6, 6| 354
10 25 A. Milro, 1| 352
10 50 A. M.J1o, 15 {H 45
rr 16 A, MiJio, 1| 51
11 40 A.MJ g, 9| 52
| 156 P. M} 6, 71 42
224 P. M6, 1] ss¢
438P. M]3 1| 63
s 9P. M| 2, 7L s:
54t P. M.l 2, 9| 57
&22./]9 8A M6, 8
i1 42 A. M0, 1 ig
o 6 P. Mlro, 5 [Hs2
o 26 P. M.l1o, 3| 351
2 50 P. M.} 6, g 63
3ioP. M6, 2| 67
530 P. M} 3, 1} 59
552P. M| 2, 91 53
6 22 P. M,} 2, 5L 56
6 39 P. M.! 2, 8| 60
7 3P.M{3, 2| 8¢

XCIX. Extratt



