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XV. On the Lunar-divrnal Variation of the Magnetic Declination, with special regard
to the Moon's Declination. By G. NEUMAYER. Communicated by the President.

Received March 11,—Read March 28, 1867.

THE hourly records of the magnetic declination, systematically kept at the Flagstaff
Observatory at Melbourne, Victoria, during the period from the 1st of May 1858 to
the 28th of February 1863, have been discussed with a view to determine the lunar-
diurnal variation to which this magnetic element is subjected. The results arrived at in
the course of this discussion, eliciting, as I believe, facts hitherto unnoticed, induced me
to think it important to have them brought before the Royal Society, with no other
object in view but to direct the attention of scientific men to a subject of such vast
import for the development of the science of terrestrial magnetism.

The process adopted in reducing the observations, in order to eliminate the solar-
diurnal variation of the magnetic declination, is identical with the one generally adopted
in such cases. The limit of disturbance was taken to be 8:61 minutes of arc, and all
hourly directions which differed from their final normals by this value, or more, were
consequently omitted from the record. This elimination of the larger disturbances
having been effected, from every remaining reading (R) of the magnet’s direction the
respective final normal (N) was subtracted, thus causing the residuals (R—N) to be
devoid of the influence of the solar-diurnal variation. 'When the remainders are nega-
tive, . e. when the normal exceeds the reading, the north end of the needle is to the west
of its mean direction, and when positive the needle deviates with its north end towards
the east of its normal mean. The magnetic declination being east at Melbourne, we
perceive that the negative values denote a decrease, and the positive ones an increase,
with respect to the normal value of this magnetic element. The total number of obser-
vations at command amounts to 38,194, of which 4,178 single readings were excluded
from the discussion, on account of their being beyond the above-mentioned limit, and
there remained only 34,016 readings for the purpose of determining the lunar-diurnal
variation. Of this number 15,735 were observed in the months from April to September,
- and 18,281 during the time from October to March.

The treatment of the residuals, with a view to classify them according to lunar hours,
presents no particularly new features; so much may, however, be mentioned that, prior
to entering upon any general discussion, every month’s result was calculated separately
and expressed in minutes. Subsequently the values for the various months were
arranged, irrespective of the year, in two groups, viz., the sun’s declination being South
(October to March), and the sun’s declination being North (April to September). Thus
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604 DR. G. NEUMAYER ON THE LUNAR-DIURNAL VARIATION

we received a mean lunar-diurnal variation curve for each half of the year, from which
again was derived the annual curve. A more rigid examination of the results obtained
in this way showed forthwith that irregularities in the lunar-diurnal variation mani-
fested themselves, for which it was hardly possible to account otherwise, than that they
were depending to some degree on the moon’s position with reference to the equator,
whether her declination was South or North.

After having been once convinced of the truth of this, there could not exist a doubt
as to the mode in which the observations had to be treated. The whole series was
arranged in groups, ‘ Declination of the Moon South ” and ¢ Declination of the Moon
North,” rejecting all days on which the moon was close to the equator, so as to cause
her declination to be divided between the hours of the day. The 118 groups of lunar-
diurnal variation thus formed were subsequently classified according to whether the
sun’s declination was South or North, which was easily accomplished, as of each group
only the sums expressed in minutes of arc had been taken. The mean values for each
period were derived by allowing due weight to the number of readings from which it had
been derived, a practice which was made a rule in the course of these discussions. The
only exception to this in the subsequent Tables occurs in those values of the lunar-
diurnal variation for the winter and summer half-year in the single years, they being
derived from the monthly tables by simply taking the means. This must be borne in mind
when comparing the various values, as in some instances there are considerable discre-
pancies caused by this difference of treatment, which are, however, quite irrelevant for
the purpose required. It ought to be mentioned that the mean values were subsequently
reduced to seconds of arc.

Originally, as I have already described, I obtained yearly and half-yearly curves of
the lunar-diurnal variation from the monthly tables; and it is evident that the results,
obtained by the method just described, afforded a means of checking those of the inquiry
primarily instituted, so far as both could reasonably be expected to tally with one another,
the principles of classification being somewhat different in the two cases. Taking this
into consideration, the agreement between the results was such as to cause us to receive
‘the subsequent mean values with great confidence.

The values of the first Table are to be considered as derived irrespectively of the years
during which the observations were made, and to represent mean values for the period
from May 1858 to February 1863. We shall presently see that this point is of some
moment, the single years differing widely in their results with regard to the lunar-diurnal
variation of the magnetic declination.

The values of the following Table have been thrown into curves which may be readily
studied by the aid of Plate XIX. ; it was considered advisable to retain the plan adopted
in the above Table, and exhibit the nine curves in three different groups, namely :—
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OF THE MAGNETIC DECLINATION.

TaBLE I.—Lunar-diurnal Variation of the Magnetic Declination (1858-1863).

1st. From the superior to the inferior passage.

vDec]ination of the Lunar hours.
Sun. | Moon. | 0. L 2 3 4. 5. 6. | T 8. 9. 10. 1.
S.and N.|S.and N.| + 638 |+ 784 |+ 513 | — 089 | — 586 | — 9238 | —1174 | —1210 | — 04 | — 306 |+ 616 | 41031
8. w1318 | 4£1633 | £1020 |4 115 | —10:04 | —1596 | —2064 | —15'55 | —10:32 | — 0:90 | +-10°61 | ;1267
N. v | =179 |— 198 |~ 082 | — 330 |— 100 | — 143 | — 161 | — 812 | — 7:60 | — 339 |+ 105 | 4 754
{S.andN.| 8. |+ 908 |4 935 |4 748 | — 029 | — 823 | — 862 | —1287 | — 735 | — 631 |+ 4:36 |+ 909 | + 9-74
S. | 41773 | 41801 | £1364 |4+ 101 | —14:39 | —18:08 | —24'18 | —13-14 | — 797 | + 885 | +-1504 | 4-1227
N. w | — 168 |~ 093 |4 002 | — 308 | — 077 [+ 305 [+ 067 | — 0:33 | — 429 | — 100 | 4+ 102 | + 671
S.andN.| N. |4 372 |4 633 |4 278 | — 150 | — 344 | — 983 | —1062 | —16:76 | —11'83 | — 846 |+ 324 | 4 10-88
S. |4 856 | 41462 |+ 667 |+ 033 | — 543 | —1364 | —1696 | —1802 | —12:87 | —1096 | + 517 | 41307
N. W = 190 | = 301 | — 1464 | — 350 | — 122 | — 572 | — 376 | —15:36 | —1074 | — 568 | 4 1109 | | 836
2nd. From the inferior to the superior passage.
Declination of the Lunar hours.
Sun. | Moon. | 12. 13. 14. 15 16. 17. 18. 19. 20. 21, 92 23
S.and N.|S.and N| +11:38 | +1038 | + 701 |+ 543 |~ 433 | — 742 | — 669 | — 783 | — §03 | — §15 |+ 813 | + 625
S. w | 1745 | +16:55 | 41025 |+ 2:29 | — 406 | —1282 | —12:86 | —17-18 | —12:25 | — 423 |+ 512 | +1071
N. w4 483 |+ 324 |+ 330 |4 260 |— 464 | — 126 | + 087 |+ 307 | — 301 | — 627 |+ 080 |+ 1-04
S.andN| 8. |4 867 |+ 433 |+ 484 |4 192 |~ 328 | — 454 | — 701 | - 846 | — 753 | — 580 |+ 173 | + 765
S, » | 41519 |+ 942 |+ 583 |+ 162 |+ 097 | — 558 | —1303 | —21-11 | —13-29 | — 525 |+ 428 | +1314
N | o |4+ 120 |— 168 |4 369 |+ 227 |— 820 | — 333 | 000 |+ 624 | — 056 | — 648 |— 139 | + 096
S.andN| N. |+41410 | +1664 |+ 920 |+ 296 | — 542 | —1036 | — 635 | — 719 | — 855 | — 451 |+ 451 |+ 484
S. s | +1973 | 42406 | 41481 | 2:99 |~ 928 | —20:35 | —1268 | —13:27 | —11-18 | — 320 |+ 598 | + 817
N. v |+ 752 |4 822 |4 208 |4 292  — 096 |+ 083 |+ 075 | — 009 | — 545 | — 606 |+ 286 |+ 112

Group L :—Declination of the moon south and north, i. e. no distinction being made
with reference to the moon’s declination.

1. No distinction with reference to the sun’s declination (this may be called the
mean yearly curve).

2. The sun’s declination south (summer half-yearly curve).

3. The sun’s declination north (winter half-yearly curve).

Group II.:—Declination of the moon south.

1. No distinction with reference to the sun’s declination (yearly south curve).
2. The sun’s declination south (the summer half-yearly south curve).
3. The sun’s declination north (winter half-yearly south curve).

Group IIIL :—Declination of the moon north.

1. No distinction with reference to the sun’s declination (yearly north curve).
2. The sun’s declination south (summer half-yearly north curve).
3. The sun’s declination north (winter half-yearly north curve).

A glance at the curves of Plate 1. shows that the lunar-diurnal variation must be
regarded as being influenced by both the sun and the moon, for we perceive that, in
case the declinations of both heavenly bodies are of the same name, both north or both
south, the curves show greater regularity than they exhibit otherwise. For instance:
the summer half-yearly south curve is far less irregular than the summer half-yearly
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506 DR. 6. NEUMAYER ON THE LUNAR-DIURNAL VARIATION

north curve; the winter half-yearly south curve scarcely deserves the name of such, while
the winter half-yearly north curve exhibits the oscillations in a far higher degree,
although they are still somewhat irregular.

The doubt so often raised, whether during the winter season any lunar-diurnal
variation was traceable at all, can, I think, not be entertained any longer, if we pay due
attention to the facts which may be gleaned from our Table. Indeed we shall presently
see, when speaking of the lunar-diurnal variation in the various years of observation,
that in some cases the variation manifests itself in a very distinct manner even during
those months when the sun’s declination is north. |

The principal features of the curves just enumerated may be delineated as follows :—

Ad L 1. The maximum value of the easterly deviation of the needle takes place at
the time of the moon’s lower transit, and the minimum between 6" and 7h. A secondary
maximum occurs at 11, and a corresponding minimum between 19" and 20t The range
of oscillation amounts to 24"-0.

Ad I. 2. In this case the maximum seems to occur a little after the moon’s lower
transit, and the minimum at 6, while a secondary maximum takes place at 1" and a
secondary minimum at 19" the greatest range amounting to 38"-69.

- Ad I 3. I consider it most likely that in this instance two influences, counteracting
each other in some measure, make themselves manifest, and it is therefore rather difficult
to determine the extreme deviations so well as in the former cases; but it appears that
11" and the hour between 7h and 8" are marked as extremes, in the first instance the
easterly deviation reaching its greatest value, and in the latter the same occurring with
respect to the westerly deviation of the needle. The greatest range amounts to 15"-66.

The nodes, where the three curves intersect each other, are at the hours 156t-16%,
201 45m, 3b20m and 80 40m,

Ad II. 1. The maximum of the east magnetic declination occurs at 11%, the minimum
at 69, the greatest range amounting in this case to 22":61. A secondary maximum takes
place at 1% and a secondary minimum at 19

Ad II. 2. Primary maximum about 30™ past the superior passage of the moon, and
the corresponding minimum at 6% with a range of 42"*17. Secondary maximum at 10",
and minimum at 19",

Ad II. 3. There is in this case scarcely any regularity in the oscillations of the needle
observable, the extreme values differing by 14"-91.

On account of the irregularity of the winter curve the nodes for this group are not
well defined ; they seem, however, to be between 14" 30™ and 16" 50m, 20t 50m, 3b 15m,
and 8t 30m, '

Ad IIT. 1. Maximum at 18" and minimum at 7", giving a range of 33”40 ; secondary
extremes are noticeable at 1" and 17%,

Ad IIL. 2. Maximum at 13", minimum at 17% greatest range 44"41; secondary
maximum and minimum respectively at 1" and 7. 1t is yet to be decided whether the
deviation from the rule, that the minimum between the inferior and the superior pas-
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sage exceeds the one between the superior and the inferior, is rather due to an accidental
irregularity than to an actual change; but the latter is undoubtedly the case with
reference to the maximum, comparing it with the summer semiannual curve obtained
irrespectively of the moon’s declination.

Ad III. 3. This curve shows but one distinctly expressed maximum and minimum,
viz. at 11P (or perhaps near the inferior transit) and at Th the range of oscillation
amounting to 23"-72.

The intersecting points are in this group of curves more distinctly determined than in
either of the two preceding ones; they are at 15%, 20® 40m, 3" 30™, and 9» 50™.

Prior to entering on the examination of the lunar-diurnal variation in various years, I
may be permitted to add a few words on the semiannual inequality for the several
groups of curves, taking in every one of the annexed diagrams the annual curve for the
axis of projection.

Diagram I. in the annexed woodcut illustrates in the usual manner the semiannual
inequality of the lunar-diurnal variation, no distinction being made respecting the name
of the moon’s declination.

Diagram II. shows the semiannual inequality of the lunar-diurnal variation only for
declinations of the moon south of the equator.

Diagram III. represents the semiannual inequality of the lunar-diurnal variation for
declinations of the moon north of the equator.

Semiannual Inequality of the Lunar-diurnal Variation.

Inferior Passage. Superior Passage.
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In every one of these cases the summer branch (October to March) bears the character
of the lunar-diurnal variation, even.as far as the turning hours are concerned. We
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notice also a marked difference between the curve when the moon is south of the equator
(IL.) and the one when her declination is north (IIL.). A glance at the diagrams will
convince us of this; we need only to point out that the range of oscillation in the first
instance, taking both branches into consideration, is 27":85, in the last but 21"-18, and
that the extremes occur in the latter case two hours earlier than in the former. Besides
these differences there are others of minor import which also contribute towards drawing
a distinction between the curves for north and south declinations of the moon; for in-
stance, the secondary extremes differ in the south curve by 24"-85, whilst the corre-
sponding deviation in the north curve is but 18"-20.

On examining the results of this inquiry for the several years of observation some-
what closer, we are struck by the differences which they exhibit among themselves. It
was the year 1861 which first called my attention to this fact by manifesting consider-
able abnormities with respect to every one of the curves of the lunar-diurnal variation
for the various seasons and positions of the moon. These irregularities are the more
striking, as the year 1860 does not exhibit any such extraordinary deviations from the
mean values for the several years, although also in this case the curve for the winter half-
year shows some peculiarly interesting features (Plate XIX.).

The subjoined Table gives the lunar-diurnal variation for the years 1860 and 1861,
and Plate XIX. shows the 1espect1ve curves.

TasLe I1. —-Lunar-dlurnal Variation of the Magnetic Declination for the years 1860 and 1861.

1st. From the superior to the inferior passage.

Declination of the Lunar hours.
Years.
Sun. | Moon. 0. R 2. 3. 4 | b 6. 7. 8. 9. 10. 11.
di i /" 14 1/ i i /" A " "
1860 | + 7-28 | + 680 |+ 608 |4 277 | — 390 — 665 | — $09 | —14-91 | —1445 | — 673 | + 286 | +12:92
S.and N. 8. a“dN-{ 101 | = a7 | F 876 | T 682 ti556 | oeo |— 596 | —12:88 | 1092 | — 610 | — 109 | + 684 |+1721
S 1860 | +11'54 | 4 860 | +1087 |4 3:50 | — 539 | —1170 | —27-16 | —2165 | —2492 | — 752 | + 204 | + 650
» - { 1861 | 4 418 | — 247 | — 196 [— 534 | —1059 | — 669 | —1171 |4 510 | + 433 | +14:86 | +17-14 | 42376
N, L1860 | 4 856 |+ 521 | 4 214 |4 208 | — 260 | — 779 | — 973 | — 847 | — 446 | — 598 | 4 367 | 1892
" © 1] 1861 | —1561 | —1478 | —11'57 |—21-13 | — 872 | —11-37 | —14:03 | —25:98 | - 15:98 | —15-91 | — 2:66 | +10-79
S IS aman, {| 1860 | +18:97 | +1391 | + 988 |— 024 | —1162 | —2048 | —1991 | —23:07 | —16:05 | — 406 | 4 947 | 11784
- |3-and Ny 1861 | 4 864 |4 174 |+ 561 |— 140 | —12-78 | —18:36 | —2262 | —13:65 | — 332 | — 159 |+ 812 | 412:78
- 1860 | 4 2:08 | — 0-65 | 4+ 276 |+ 476 | 4+ 197 |+ 097 | — 397 | — 656 | —11:30 | —1056 | — 268 | + 563
: ” { 1861 | —17-98 | 41965 | —1996 |—25-84 | — 732 | + 2:30 | — 107 | — 567 | — 595 |+ 012 |+ 450 | +17-76
2nd. From the inferior to the superior passage.
Declination of the Lunar hours.
Years.

. Sun. | Moon. 12. 13, 14, 15, 16. 17. 18. 19. 20. 21, 22, 23,
1860 |+ 475 |+ 166 |+ 238 | — 085 | — 142 | — 02 |+ 620 | — Bo07 | — D48 |+ 482 | 41551 | +14:30
S-*‘“dNS"“dN{ 1861 | 42507 | 4-21:33 T1o50 | 11581 + 760 | + 385 t 585 | aa2 | 21047 | Tro01 | T 01 | T 2es
1860 | — 104 | — 918 | — 699 | — 631 | —~ 943 | —14d5 |+ 142 | —12:17 | = 6:04 | — 031 | 41247 | 41940
» { 1861 | 4-27-28 | +-21-70 | 41703 | +-11°34 | 4+ 791 |+ 837 | — 319 | — 225 | — 635 | — 3:24 [ — 1180 | 4 222
1860 | +-1020 | 41213 | 41132 | 4+ 427 | 4+ 6:34 [ — 201 | 41108 |+ 179 | + 082 |+ 953 | 41443 | 4 948
» { 1861 | +22:79 | +-20:96 | +22:53 [ +20-30 | + 726 | — 079 [ — 7:52 | — 621 | —1456 | —16:38 | — 4:66 [ — 7-49
. ls ana . [| 1860 | +14:93 | +12:02 | $1234 | + 198 |4 591 | 1415 | + 145 | —1746 | —1216 | — 234 | 11243 | 11625
. an 1861 | 42434 | 42026 | 41767 | +12:90 | 4 1-49 | — 0-89 | —11:25 | —12:61 | —1587 | — 568 |+ 317 | + 853
- 1860 | — 406 | — 9-39 | — 819 | — 462 | — 851 | — 250 |+ 890 | + 7:07 | + 844 | +12:33 | +16-99 | +13:91
: " { 1861 | 42096 | +-1810 | 42026 | +-16:84 | +1241 | + 593 | + 102 | 4 771 | — 664 | —16:16 | —10-53 | —14-84
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One glance at this Table informs us of the great difference between the several curves
for the two years. The yearly curve for 1860 shows a maximum easterly declination at
23" and a minimum at 6% with a secondary maximum at 11" and a range of 32"-39;
whilst the same curve for 1861 shows a maximum at the moon’s lower transit, and a
rather indistinctly expressed minimum at 3", the greatest range being 38"45. Differ-
ences, similar to those just pointed out, will be found on examining the various curves,
but it may suffice for the present to single out one of the most striking anomalies, if
we are allowed to speak of such, our knowledge on this point being still very indistinct.
I refer to the winter half-yearly curve when the moon’s declination is indiscriminately
north and south. In 1860 we notice in this case a distinct maximum at 22" and a
minimum at 8%, secondary extremes occurring at 11" and 13" The greatest range is
28"-23. But on examihing the same curve for 1861 we find a vast difference; a maxi-
mum deviation towards the east at the moon’s inferior passage and at 3", whereas it is
scarcely possible to speak of secondary extremes, all other undulations appearing as acci-
dental irregularities when compared with the main oscillation, with a range amounting
to 437-82. It can hardly escape our observation that both curves show a clear sweep,
but in a very different sense ; and we understand now the reason of the irregularity of
the mean winter curve for the five years, which scarcely deserves the name of a curve.
This fact frequently induced those more especially engaged in these pursuits to doubt
the existence of a lunar-diurnal variation-curve during the absence of the sun from the
hemisphere of observation, a notion which, after the above explanations, may safely be
pronounced to be erroneous. We feel, however, also inclined to recognize in the facts
above pointed out the excuse for such a conclusion.

The summer semiannual curve for 1861 exhibits a secondary maximum and minimum,
respectively, at 23 and 20%, the primary extremes occurring at the moon’s lower passage
and at 6" As all curves for this year exhibit similar anomalies, when compared with
what we adopted for the rule, the idea suggested itself that some error might have
crept into the discussion; but this was soon proved to be an erroneous supposition by a
perfectly independent and fresh discussion which gave in the main points results iden-
tical with those arrived at on the first occasion.

In course of the year 1861, the instruments hitherto in use at the Flagstaff Obser-
vatory, were replaced by new ones just received from Munich, and in the month of May
the necessary adjustments were so far advanced as to allow of the registration of the
new instruments being commenced with the beginning of the month of June. It need
scarcely to be mentioned that the greatest care was taken to ensure uniformity of regi-
stration in .every respect, and it is not likely that the new arrangements would have
‘influenced the observation in any undue manner. Not satisfied, however, with such
guarantees for an exact observation and discussion, I resolved to examine the anomalies
of thisyear still further. For this purpose the lunar-diurnal variation for the period from
May 1860 to April 1861 was derived with special regard to the moon’s declination, as
likewise for the same months in 1858 and 1859, and in comparing the respective results
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we must remember that during both periods the same instruments were used; but still
we perceive that towards the end of the latter period the abnormities above pointed out
make themselves clearly manifest, even in the yearly curve with the moon’s declination
north and south (see Plate XIX.). This seems to speak strongly in favour of a pro-
gressive change rather than of an accidental irregularity. It would be premature to
enter upon an explanation of these facts at present, as it is evident that for such a
purpose we are in need of similar discussions from other localities; suffice it to call
attention to so important a class of phenomena. The subjoined Table shows the results
of this last-mentioned inquiry, and on Plate XIX. are found the lunar-diurnal variation
curves for the periods above delineated.

TaBLE III.—Lunar-diurnal Variation of the Magnetic Declination for the periods May
1858 to April 1859, and May 1860 to April 1861.

1st. From the superior to the inferior passage.

Declination of the May | Lunar hours.
to
Sun. | Moon. | Aprl. | 0. 1. 2, ] 3. 4 5 .| 6. 7. 8. 9 10 11,
7 1" 17" A " 74 " 1 il 4 ' "
S.and NS, ana N (1885 | +1218 | 41837 | 4 G61 | — 031 | — 498 | — 014 | — 848 | —1263 | — 215 | + 382 |+ 584 |+ B9
' S and N | §880 |4 4416 |4 4-57 |4 885 |+ 448 | — 135 | — 2:89 | —10-30 | — 2:38 | — 598 | — 524 | + 345 | 41355
g 1832 | + 547 [+ 900 |+ 924 | — 695 | —1202 | — 229 | 1175 | —1639 | — 790 |4 055 | — 139 | — 452
" . 1848 |+ 743 |+ 544 | 41096 |+ 848 | — 185 |4 205 | — 956 |4+ 235 | — 7:87 | + 020 | + 4-49 | 41163
N {ISgg 12035 | +1873 | 1005 | + 752 |+ 364 |+ 246 | — 478 | — 842 | + 520 | + 796 | 41483 | +-12:41
» : 1882 |+ 096 |+ 373 |+ 673 |+ 028 | — 082 | — 821 | —1108 | — 740 | — 3:95 | —1105 |+ 2:30 | +1563
2nd. From the inferior to the superior passage.
Declination of the | May Lunar hours.
to —

Sun. | Moon. | April. | 12. 13, 14 15. 16. 17. 18. 19. 20. 21. 22, 23.
/ 17 /" Z /" 17 1 /" 1 s 1 1"
‘ 18358 |+ 7°06 |4+ 191 | — 694 | — 436 | —12:90 | — 681 | — 54 | — 295 | — 527 | — 107 | 4 785 | 41089
8.and N.| 8.and N. {183@? T 972 |4 422 |4 2926 |+ 365 | — 241 | — 883 | — 473 | — 667 | — 609 | — 466 |+ 706 |+ 579
g 1838 |4+ 093 | — 960 | — 369 |4 129 | — 957 | — 446 | — 278 | 4 166 | — 953 | — 7°30 | — 203 |+ 4-00
" : {wgg 4+ 655 | — 203 | — 721 | — 251 | — 369 | —13:38 | —10-58 | —10:36 | —11'12 | — 6:87 |+ 721 |+ 696
N 1835 | +16:43 | +16:40 | —10-75 | —10-83 | —16:88 | — 955 | — 841 | — 824 | — 032 | 4 608 | 41960 | +19-51
L 1858 | 41313 | 411-11 | 412:43 | 4-10:38 | — 0:98 | — 4:04 |4 164 | — 289 | — 091 | — 242 | 4 691 |+ 460

On Plate XIX. we represent furthermore the two annual curves of the same periods
without reference to the moon’s declination, and we perceive that there is a depression
in the curve for 1860-61 near the moon’s upper transit, as likewise an increase of
easterly declination near her inferior passage, while the curve for 1858-59 bears more
the character of the mean curves for five years.

These few facts may for the present suffice to induce those who are engaged in similar
pursuits to enter upon such a laborious task as is the classification of magnetic observa-
tions for the purpose of examining into the law and nature of the lunar-diurnal variation,
according to the moon’s position north or south of the equator. We may, however,
‘rest assured that such inquiries will ultimately prove to be conducive of the greatest
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benefit for the advancement of the science of terrestrial magnetism; and I hope I have
been successful in showing that for such a purpose it is not enough to inquire into the
nature of the lunar-diurnal curve variations only for the time of the moon’s farthest
deviation from the equator, as has in several instances been the practice. It is indeed
indispensable for the exact investigation of the moon’s influence on the magnetism of onr
earth, to extend the method of inquiry, which I have just explained in the example of
the magnetic declination, to the other magnetic elements, for the lunar-diurnal variation
of the horizontal foree also shows great differences according as the moon is to the
north or the south of the equator. As far as my researches have as yet gone, I feel
inclined to believe that the results in this latter case are at least equally decisive with those
which I have made the immediate subject of this short paper. As soon as the respec-
tive discussions are brought to a close, I shall not fail to communicate the results of my
labours in this direction to the Royal Society.

MDOCCLXVII. 3%
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