—
oo
—
(t=)

—d

XIV. On the present amount of Westerly Magnetic Declination [ Variation of the Com~
pass] on the Coast of Great Britain, and its Annual changes. By Staff Captain
Freperick J. Evans, R.N., F.R.S., Hydrographical Department, Admiralty,in charge
of Magnetic Department*.

Received June 15,—Read June 20, 1872.

Frou the rapid decrease in late years of the amount of Westerly Magnetic Declination
over the whole area of the United Kingdom and the adjacent seas, the attention of
the Hydrographic Department of the Admiralty has been constantly directed to this
interesting physical fact as one specially affecting coast navigation and the accuracy of
compass-bearings derived from the current charts.

The duties of Her Majesty’s Surveying-vessels engaged on our own shores having
within the last few years included districts embracing nearly the whole extent of coast-
line, the opportunities thus afforded for a careful determination of the magnetic decli-
nation at widely spread and favourable localities were, under the direction of Admiral
Ricaarps, C.B., F.R.S., the Hydrographer of the Admiralty, taken advantage of, and
suitable instruments furnished to the Commanding Officers from the Admiralty Compass
Department.

Experience has shown that the accurate determination of the magnetic declination
requires very careful manipulation and attention to instrumental details, and especially
so if observed by the suspended collimator magnet, or by the reflecting apparatus devised
by Dr. LLoyp and employed by the late Mr. WELsH in his Magnetic Survey of Scot-
land, in the years 1857-58, the account of which will be found in the Report of the British
Association for the Advancement of Science for 1859.

Partly from these considerations and from the time required in the use of such deli-
cate instruments, instead of them the well-known Admiralty Standard Compass was in
general employed, supplemented occasionally with a KateEr's Azimuth Compass of supe-
rior construction. Every precaution was adopted to ensure the accuracy of the several
adjustments of these instruments before they left the Admiralty Compass Observatory
(now established in Her Majesty’s Victualling Yard at Deptford) prior to the annual
resumption of the duties of the surveying-vessels, as well as in the re-examination of
their errors on return from the season operations.

The most extended of the series of observations recorded in this paper were made by
Staff Captain E. K. CALVER in Her Majesty’s Ship ¢ Porcupine,’ assisted by Staff Com-
mander Georce H. INskip; they include Stornoway in the Hebrides, Lerwick in the

# Communicated with the sanction of the Lords Commissioners of the Admiralty.
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320 STAFF CAPTAIN F. J. EVANS ON THE

Shetland Islands, and the N. and N.E. coasts of Scotland, the eastern coast of England
from Holy Island to the North Foreland, and the N.W. and N.E. coasts of Ireland.
The final results are generally the mean of two and sometimes three compasses, the
individual observations having been made on several azimuths round the horizon, the
true or astronomical bearings of the distant objects employed being obtained by an
altitude azimuth instrument or theodolite of suitable size and telescopic power.

The observations on the west coast of Scotland were made by Captain (now Admiral)
OrTER with an Apir’s Variation Instrument, in which three separate reversible needles
were employed. The remaining declinations recorded, to which the observers names are
appended, have received equal care in their determination with those above described.

With the exception of a few stations, chiefly on the west coast of Scotland, for
which the true or astronomical meridian had been furnished to the Admiralty Surveyors
from the Ordnance Survey Office at Southampton, the astronomical meridian to which
all the magnetic bearings were referred by the several observers was generally deter-
mined in the following manner. ” '

With an azimuth and altitude instrument or the large class of theodolite employed
in the Admiralty Coast Surveys (with azimuth circles of 6 to 6 inches diameter),—the
zero of which was set to som> well-defined object,—the sun’s exact altitude, together
with the time of its centre passing the middle wire of the telescope, were noted, as also
the reading of the azimuthal circle. "With the exact latitude and longitude as obtained
from data furnished by the Ordnance Survey Office, the sun’s astronomical bearing and
also that of the zero-point of the instrument, together with the terrestrial object to which
it was directed, were thus derived, by two separate methods, from well-known formulse.
Azimuthal angles were then 1neasured from the zero object to five or six well-defined
landmarks, equally distributel, where possible, round the horizon; and these angles
being referred to the astrononical bearing of the zero object, the astronomical bearings
of the several landmarks from the instrument were thus known.

The azimuth compass was now placed in the exact position of the azimuth and altitude
instrument, and its sight-vanes directed successively to the several landmarks round the
horizon, and their magnetic bearings observed, the mean value of the several differences
between the magnetical and astronomical bearings being taken for the magnetic decli-
nation [or variation of the compass] at the station.

The observations have been finally reduced to the 1st January, 1872. For this pur-
pose an arbitrary value (an assumed average free from diurnal change) has been assigned
for the magnetic declination a; Greenwich Observatory for that date, namely 19° 40’ W,
The differences between this assigned value and the recorded declination at Greenwich
Observatory at the exact time * when the several observations were made on the coasts
have been applied to the latter as corrections, and will be found detailed in the tabular

# The Greenwich Magnetical Obsorvations are published to 1868, and from this source the corrections to
that date have been obtained. TFor sibsequent comparative values I am indebted to the Astronomer Royal and
Mr. Grarsaee, F.R.S., in charge of tke Magnetic Department.
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abstract as the secular change. These corrections, though not strictly accurate, as will
be hereafter seen, from the unequal values of the annual changes of the magnetic decli-
nation on the several coasts of the United Kingdom, are nevertheless far within the
limits of the probable errors of the observations themselves, and may therefore, I
apprehend, be safely adopted as bringing the several observations forward to one
common epoch, as well as clearing them from diurnal and other inequalities.

The results thus brought to one epoch were placed on a Mercator’s Chart of the
British Islands, and the lines of equal declination for each degree graphically drawn
through the several values. In this delineation of the lines of equal value I was greatly
assisted, both in the determination of their direction and the slight amount of necessary
curvature, by numerous observations of the magnetic declination made in neighbouring
countries and in the adjacent seas extending to the Arctic Ocean, which cannot be intro-
duced in the appended Chart, but which had been used in the preparation of a Magnetic
Variation Chart of the World, published by the Admiralty in 1871.

The procedure here adopted is, under the conditions of so extended an area and limited
number of observations, perhaps better adapted for a truthful representation of the Iso-
gonic lines than their calculation according to the usual method, where the differences
of the values of the magnetic elements are linear functions of the differences of latitude
and longitude, and accordingly straight lines.

From the records of the fixed Magnetic Observatories in this and adjacent countries,
it is now certain that the annual change, 7. e. a decrease of westerly declination, is gra-
dually accelerating, and in some localities notably so within the last ten or fifteen years :—

At Brussels*, between 1850 and 1860, the mean annual decrease was 6'*38; between
1860 and 1868 it was 8*17.

In Norway, at Christianiat,

between 1850 and 1855 the annual decrease= &-45

1855 ,, 1860 ” = 948
1860 ,, 1865 ’ =10-52
At Paris{,
between 1825 and 1858 ” = 50
1858 ,, 18687 ’ = 96

The annual change of the Westerly Declination at the well-known Magnetic Obser-

# See ‘Notices Extraites de ’Annuaire de 1’Observatoire Royal de Bruxelles’ for 1869, by the Director,
A. Quererer, from which the following is extracted for the purpose of the text :—

Annual

h o 1 , cha,nge.

1850, 12th April, 101 a.m., observed W. Declination 20 25'7} 53-8=538
1860, 4th ,, 1}z " 5 19 319

1868, 1st , Noon . . 18 26-5} 65-4=8-17

+ See ¢ Notices Extraites de I’Annuaire de ’Observatoire Royal de Bruxelles’ for 1864, in a letter from
M. Hanstrexn to M. A. QUETELET.
I See Phil. Trans, for 1870, p. 47, < Magnetic Survey of West of France,” by the Rev. 8. J. Perry.

2x2
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vatories of Greenwich, Kew, and Stonyhurst College in recent years will be seen from

the following abstract.

The determinations at Greenwich have been extracted from

communications of the Astronomer Royal,—those prior to 1858 from contributionsto the
Nautical Magazine ; subsequent to that year from the Greenwich Magnetical Observations

and the Annual Reports made to the Board of Visitors.

The Kew results have been obtained through the kindness of the Observatory Super-
intendent, SAMUEL JEFFERY, Esq.; and those from Stonyhurst College from the Meteoro-

logical and Magnetical Observations published annually.

Greenwich Observatory. Lat. 51° 28" 38" N. Long. 0% O0m (s,

Kew Observatory. Lat. 51° 28’ 6" N. Long.

........................

........................

........................

........................

1858 ivviviiiiiiiiiiinnns
1860 ......

1865 ..oovvreeneen.
1871

........................

Mean Westerly Differ- Annual

declination. ence.  decrease.
o ’
23 145, 00 _ a
s 2= o
21 43.0} 337 —_ 674
. ;;3 416 = 832
19 450 477 = 795

0° 18 47" W.

gi gg;} 142 = 7410
20 50-0) 409 = 818
20 105} 485 = 808

Stonyhurst College Observatory. Lat. 53° 50’ 40" N. Long. 2° 28' 8" W.

The observations in my possession made at this Observatory do not extend further
back than 1865 ; as the Declination is observed monthly under nearly similar conditions.
in each year, I have preferred adopting the comparative monthly results for 1865 and
1871, to the mean annual values for those years as appended to the Observatory Reports.
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The accordance in the values of the annual change for the interval 1865-71 at the
three observatories is very satisfactory.

!
Greenwich . . . . . 795
Kew . . . . . . . 808
Stonyhurst . . . . . 771

From former investigations on this subject of the secular change of magnetic decli-
nation* I was induced to consider that in the area included by the shores of the United
Kingdom, the change was greater on its eastern than on its western side. A comparison
of the lines of equal declination, as given on the annexed Chart (Plate XLVI.) for the
Epoch January 1,1872, with those given in the Phil. Trans. of 1870 for the Epoch 1842-5,
by General Sir EDwARD SABINE, late President of the RoyalSociety, confirms the opinion
I had entertained, as also that in the higher parallels of latitude of this area the change
is greater than in the lower,—thus incidentally confirming the larger values found at
Christiania by M. HANSTEEN as compared with those observed at Brussels by M. QUETELET.

I have appended the details of this comparison of the lines of equal declination for
the Epochs 18425 and 1872 ; but the following abstract brings more clearly to view the
general character of the changes in the several geographical limits during the past
thirty (29'5) years:—

Annual decrease.

Shetland Islands and N.E. coasts of Scotland, between 60th) !

} 824
and 56th parallels . e

East coast of England, 66th and olst parallels Y A

South coast of England, 51st and 49th parallels. [Dungeness} 7e34
to Scilly, with the Channel Islands.]

Greenwich Observatory . . . N Y

Irish Channel, between 52nd and 54th pamllels e 7-10

Ireland, S.W., West, and N.W. coasts, 52nd to 55th par: allels 6-26
Hebrides and VVest coast of Scotland, 56th to 58th parallels  6:85

Included in the Stations given in this paper at which the magnetic declination has
been observed within the last six years, are several at which observations had been pre-
viously made either by Mr. WELSH in his Magnetic Survey of Scotland, 1857-68 (see
Report of the British Association for the Advancement of Science, 1859), and which are
reduced by corresponding observations at Kew to 1st January, 1868, or by Surveying
Officers of H.M. Navy (see Report of the British Association for 1861, pp. 273-278),
which observations are reduced to the 1st January, 1857, by similar corresponding Kew
observations.

- We are thus enabled to obtain an approximate value of the amount of annual change
for widely diverse localities in the United Kingdom, and to further test the 1ecent acce-
leration observed at Greenwich and Kew.

# See Declination Map, British Islands, for the mean Epoch of 1st January, 1857, in Report on the Repeti-
tion of the Magnetic Survey of England (Report of the British Association for the Advancement of Science, 1861).
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As the recent observations available for this purpose were made between the years
1866 and 1870, it was not desirable, on account of the large interval between those years
and the Epoch adopted throughout (1872), to employ the results for that Epoch ; each
observation has therefore been corrected by an amount which would reduce the decli-
nation to a mean value for the month of the date actually observed; this correction has
been obtained from the Greenwich Observatory Magnetical Tables for 1868, pagesiv & v,
by taking the differences between the mean Westerly declination in each month as deduced
from the mean of the mean Hourly declination (Table IIL), from the mean Monthly
determination of the Westerly declination at every hour of the day, Greenwich mean
“solar time (Table IL)¥*.

# For the British Islands, with the present average amount of Annual change (eight to ten minutes), these
will be found useful Tables to obtain the mean value of the magnetic declination for the month when observed
at any hour of the day.

The following Table, which is deduced from Tables II. and III. alluded to in the text, has been constructed
as it presents at sight the required correction, 4. e. the amount in minutes of arc to be applied to the VV’eéterly
declination as observed within the limits of the British Islands at any hour of the day, Greenwich mean solar
time, in order to obtain the mean value of the Westerly declination for the month. 4 sign denotes the amount
in excess above the mean monthly value, and must be subtracted from the observed declination; — sign the
amount in defect, and therefore to be added to the observed declination,

Gireen- . Green-
wich wich
mean Jan. Feb. | March. | April. | May. | June. | July. |August.| Sept. | Oct. | Nov. | Dec. || mean
solar solar
time. ) time.

h 7 ’ ’ ’ ’ z ’ 4 ’ 7 ’ ’ h
0 +20 | +28 | +46 | +59 | +50 | +44 | +46 | +62 | +68 | +-54 | +36 | 431 0
1 428 | +38|4+64|+80 | 460|455 |+61 |+75|+66|+59 |+41|+35 1
2 +24 | +41|+63 | +78 | +54|+59 |+65 | +70|4+59 | +51 |4+32 434 2
3 +16 | +34 | +49 | +55 | +44 | +51 | +59 | +55 | +37 | +40 | +21 | 428 3
4 +08 |4+20 | +32|+35|4+29 | +44 | +48 | +28|+22 | 420 |+13 | 423 4
5 +06 | +06 | +06 | +1-7 [ +18 | +31 | +31 | +13 00 | 406 | +07 | +1:3 5
6 +05 | +01 | —01 | +05 | +0%7 | +19 |+15 | +03 | —08|—02|401 | 403 6
7 —01|—03|—06|—03|—01]|+03|+02 | —03|—10 |401 | —04|—02 7
8 —05|—06|~—14|—06|—07|—06|—03|—09 | —-24|—-17|—09 | -1 8
9 —19 | —23 | —21|—11|—10|—02 | —11 | —1:2 | —2] | —2:3 | —2:2 | —2:2 9
10 —29 | —29 | —15 | —17 | —11|—08 | —14|—24 | —23 | —25|—28 |24 10
11 —24 | —33 | —14|—19 | —20 | —14 | —14 | —25 | —24 | —2:4" | —2:4 | —2:2 11
12 ~20|~31|—13|—26|—-19|—18|—16|—-21|—22 | —26 | —1:9 | —21 12
13 —11|—19|—16|—29 | —19 | =14 | —23 | —-19 | —22 | —22 | =16 | —1:9 13
14 —07 | —14|—20|—32|—23|—21|—29 |~—14)|~-18|—-19 | —13 | —14 14
15 —02|—12|—31|—-31|—-24|—21 |—27|—22|-17 |-11 —10 | -12 15
16 —05|~—09 | —23|—22 | —27|—30|—-34|—25|—18 |—15|—-04  —11 16

17 +01 | —02|—17|—20|—26|—37|—40|—33|—21)|—-10|—08 | —12 17
18 +01 |+4+03|—14|—27|—31|—39 | —42|—39 |—18 |09 |~09 | —07 18

19 00| 402 | —15|—38|—32|—41|—38|—42|—20|—15 | —06 | -04 19
20 —01|—09|—27 | —44|—383|—39 | -84 |—-34|—20|—-22|—09 |—-04 20
21 —04 | —10 | —-27 | —31|~—~19| —30 | —24|—20|—10| —20 | —05 | —04 21

22 | 405 | +05 | —07 | —04 | 401 | —04 | —06 | 405 | +11 | 402 | +07 | 403 | 22
23 | 414 | +20 | +22 | +30 | +28 | +24 | 416 | +34 | +40 | 431 | +28 | +1-7 | 23
0 || +20|+28 | +46 | +59 | 450 | ;44| 446 | +6:2 | +68 | +54 | +36 | +3°] 0




Shetland Islands and N.E.
Coast of Scotland

East Coast of England

South Coast of England....

Ireland, S.W. Coast

......

Scotland, West and N.W.
Coasts*

..................

seee

PRESENT VARIATION OF THE COMPASS.

(Shetland Islands [ Welsh ...... 18580 ......
(Lerwick) ... | Calver ...... 18697 ...
Thurso...............Otter ...... 18570 ......
Calver ...... 18666 ......

Thurso (continued)Welsh ...... 18580 ......
Calver ...... 18666 ......

Wick .ovveiininene. Welsh ...... 18580 .......
L Calver ...... 18666 ......
..Bridlington ......... Ross . 18570 ......
Calver ...... 18673 ......

..Plymouth ......... Cox ......ne. 18570 ...
Mayes ...... 186725 ......

Berehaven ......... Church ... 18570 ......
Moriarty ... 18665 ......

| Valentia .Edye ...... 18570 ......
Kerr......... 187025 ......

(Oban (Dunolly [ Bedford ... 18570 ......
Hill).ooouneenens Otter ...... 1866-75 ......
Oban (Kerrera) ...Bedford ... 1857:0 ......
Otter ...... 1866°7 ......

Kyle Akin ......... Otter ...... 18570 ......
Otter ...... 18665 ......

Loch Eribol ...... Otter ...... 18570 ......
Calver ...... 18666 ......

It will be here observed that the proportional amount of
geographical districts agrees with that observed for the longer interval of 29-5 years.

325

Mean

Declination Diff, Annual value of
West. change. annual
25° 175 change.
20 4;,0}150~5—_—12~86,]
26 01-0
24 45-0} 76:0= 7:90
N L11-21
oe 2951 1053=12:04
2h A
o 23(7,} 1017=1163 J
o g;g 1066 = 10:35
23 29 I~
22 og-g} 80-7= 787
Q .
204251 545 363

) ? 658
27 390 1065= 954 J
27 006
Qg 53-0} 67-6= 6937

6 390 ..
o 02.3} 97-0=10+00
L 955

27 26'0 6' . o=
26 ¢ 80°0= 905
Q o5
Sl ngs=1224 |

change in the several

# Stornoway in the Hebrides has not been included, as the stations where the observations were made at the two
dates are some distance apart, and much local disturbance exists in the neighbourhood. There appears, indeed,
on the western coast of Scotland generally and on many of the outlying islands, to be great difficulty in selecting
a position to avoid local disturbances from basaltic and other eruptive rocks.

notable example.,

Compass Hill at Canna is a
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Coasts of Scotland.

Greenwich Declination, West.
Stations. Tat.N.| Long. Date. mean time of Observers.
. observation: se?‘};-d ' cSﬁ:glgf;r Corrected.
SuerLAND Isnanps, Lerwick (near 6:) S; ; é 1869. Aue. 30 lg;n o ' ; : .
Fort Charlotte).......cccuveuerennns } » AU A |22 46 21 2% Calver.
Locu Erisor, Hoan Island ............ 58 34| 4 40 |1866, July 25 1 30 ra. 25 20 50 24 30 -
Kyie or Toxgug, Rabbit Island ...... 58 32| 4 23 w s 26 4 0pn. 24 57 49 24 8 '
Port SkERRA, East Rock ............ 58 34| 3 56 y  on 25 7 Orpar 24 28 48 23 40 "
Tuurso, Scrabster, near Quay......... 58 37| 3 32 . ., 26 5 0 an 24 41 44 . |23 57 .
Freswick BAy, Skerra Head ......... 5836, 3 3 ' » 26 9 0awMm 24 12 40 . 123 32 .
Wick, South Head ............cv.o.n.. 5826 3 4 1 s 261 11 35 A, 24 25 50 23 35 "
HeMspALE, near Castle Wall ......... 58 7| 339 s 26 7 O0ro 24 16 47 23 29 '
Tarser Ness, Wilkie Haven ......... 57 521 3 47 ” » 27 8 0anm. 24 7 42 23 25 ”
Bure Heap, Coast-Guard Station ...|57 42| 3 30 s o 27 11 30 Ao 23 53 48 23 5 ’
KNOCK HEAD «..oiviniiniiieieienenne, 57 41| 2 35 ' , 28 8 25 am. 23 56 43 23 13 '
FraserBurGH, near Lighthouse ...... 57 42| 2 0 s 9 28 4 30 p.au. 23 16 48 22 28 '
PETERHEAD, near South Pier ......... 57 30| 1 46 " ,, ol 8 35 AL 23 0 43 22 17 »
ABERDEEN, side of River Dee ......... 57 81 2 5 » Aug. 1 9 04 23 7 49 22 18 } 2; “; i
. ' & Ora 23 6 46 22 20
MontrosE, near Low Lighthouse ...|56 42| 2 27 ’ ’ 3 5 10 pov. 23 7 45 22 22 "
River Tay, Buddon Ness 56 28| 2 45 »w Sept. 4 7 45 A 23 0 42 22 18 ,,
Grantown, Field near Pier ............ 55 59 313 ' ' 1 » 4 15 vor. 23 30 48 22 42 } 92 425 )
) w w3 925 am. |23 28 45 |22 43 :
Eninurat, Royal Observatory, } 55 57| 311 [1871, October | oov..... 22 46%| 2 |22 44 ?
OsAx, Dunolly Hill .........occoeeeenn. 56 25| 5 27 1866, Oct. 2 |Noon — 4}r.a. |25 58F| 49 (25 9 Otter.
KrrrERrA, Ardintrave Hill ............ 56 25| 530 |1866, Aug.28 | 0 30 —4 p.m. |25 71| 48 |24 19 »”
Kyue Axiv, plot W. of Inn............ 57 16| 5 44 ,, dune 20 150em |26 6F 53 25 13 1
Hesripzs (Sovtn Ulsr) :
Loch Boisdale ............... 57 9| 7 18 |1862, Sept. 0 30 r.u. 26 58t 77 25 41
West Fish Island............ 37 9, 718 ' ’ 10 30 Ao 27 3t 73 25 50 1 25 52 i
‘West Coast Sand hill ...... 537 9 7 22 ' , 11 3 30 v 27 17+ 73 26 4
SrorNOowAY, Coal Island ............... 58 12| 6 23 |1869, Sept. 11 10 04 24 56 23 24 33 Calver.

# Edinburgh Astronomical Observations, vol. xiii. plate 10. t By Apie’s Variation Instrument, mean of three needles.
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Coasts of England.

327

Long. Greenwich Declination, West.
Stations. Lat. N.| W. Date. mean time of Observers.
observation. Ob- | Secular | - )
+E. served. | change. Corrected.
) o /| o ’ h m o 7 , o 7
Howvy IsuAxp, Ross Links ............ 55 39| 1 47  |1866, Sept. 6 7 35 AM. 22 20 43 21 37 Calver.
| Warkworrn, Coquet R. entrance ...|55 20| 1 34 o 6 425pm |22 2 45 21 17 »
SunpERLAND, Roker .........coeviiinin, 54 56| 122 |1867,April15 8 40 A 21 40 38 21 2 3
SEATON SNOOK wevvevvnvcirniiinininennss 54 38| 110 oo 17 8 30 a.m. 21 31 39 20 52 ”
BripriNgTON QUAY, near S. pier...... 54 5|012 s sy 19 8 45 A 20 54 39 20 15 »
53 35| 0 74 (1866, Sept. 18 7 5aMm 20 46 46 20 0
M. 20 4 43 20 2 /
SPURN POINT «.oovvviiiineeiiineee, »oow 2 8 50 A 0 45 18 59 »
” w 27 5 5o 20 43 44 19 59
1867, May 10 | 10 0 A 20 40 44 19 56
GIBRALTAR POINT ...ovvvviiiieieiiinn, 53 60194 | ,, , 17 8 0an 20 16 38 19 38
1 N 9
LynN, West side of New Cut ......... 5245|1023+ | ,, ,, 25| 1045 s 20 13 43 19 30} 19 31 Calver.
w o 27 8 0an 20 11 39 19 32 ‘
Howrxuam Bay, on Sand Hill ......... 5258|0494 | ,, , 29 7 30 A 20 17 35 19 42 19 405
w s 29| 6 Ora. |2019| 40 |19 39} ”
CroMER, near Lighthouse ..........., 5255/ 1194 ,, , & 6 Orm 19 56 41 19 15 19 14
w o w 81| 6 O0am |1951| 37 |19 14} i
WintErTON, on Sand Hill ............ 5243|1424 ,, , 31 5 0rm 19 30 44 18 46} 18 495
, June 7| 8 Oam |1929| 36 |1853 "
PaxerieLp, on Cliff North of ......... 5227|1444 | ,, Aug 30 8 20 A, 19 26 40 18 46 ”
Orrorpyess, near High Lighthouse..|52 5| 1 844 | , Sept. 20 9 45 A 19 36 39 18 57 18 57
s » 20| 42em |1940] 43 |18 57} ?
Harwicn, Beacon Cliff............... 815661174 ,, , 19| 10 €a4anm 19 39 37 19 021 19 01'5
Kil ”
wo s 19 5 Oro 19 40 39 19 01)
Burnuaym, River Crouch ............... 5137/0494 | ,, , 25| 10 ©0an 19 45 42 19 03 19 02:5
‘> »
w o» 25 5 45 par. 19 39 37 19 02}
Surprey Isuanp, Shellness ............ 5122/03574+| , , 26 4 Orm. 19 36 41 18 55 18 56
w w27 915ax. 1936 39 |18 57}
Norra Foreranp, near Obelisk ...... 5123|1254 ,, , 30 4 15 p. 19 19 40 18 39 18 38
s Oct. 2 9 0am 19 18 41 18 37}
WALMER, on beach ..................... 51 12| 1 244 1865, July 24 | 7 20am. | 1959 | 52 |19 07 Evans, Si?g Cap-
tain, R.N.
PorrsmourH, Southsea ...........uuven.. 50 47| 1 5 |1866, Dec. 27 3 10 pa, 20 32 44 19 48 M Staff G
g 19 59 ayes, Staff Com-
............ 1867, July 20 | 4 25 |20 24 | 42 |19 42 mnder. RN,
Rat Tgland ......c.eoe. 50 48/ 1 6 (1871, Sept. 9 5 Oro 20 28 1 20 27
. (AupERNEY, near Windmill ...... 49 42| 2 13 (1863, April 23 9 45 A 21 18 66 20 12
% ( e w 24| 1045am |2017| 71 | 2006
I B.end of Island | ...... | ...... '
c near E. end of Islan w s 231 11 40 A, 21 16 70 20 06 90 115 | J. Richards, Staff
g w241 L 21 9 72 19 57 Commander, R.N.
g near W. end of Island| 49 42| 2 14 w o 23| 10 45 A 21 31 68 20 23 J
° ' w o » 24| 1215awm. |2137| 72 |2025

MDCCCLXXII.
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Coasts of England (continued).

Greenwich Declination, West.
Stations. Lat. N. L$g. Date. mean time of Observers.
. observation. Ob- | Secular
served. | change. Corrected.
o 7 o 7 h m o ’ ’ o 4
. o ') M . o ’
"§ JErszy, near Roselle Mill ...... 49 14| 2 3 |1863, Aprill6 9 45 A 21 23 70 20 13 } 20 16 | 7. Richards, Staff
£ Boulez Guard-house ...[49 15| 2 6 N [ 0 20 p. 21 34 75 20 19 Commander, R.N.|.
:5 Guernszey, Castle Cornet ......... 49 27| 2 32 w11 10 50 ax. 21 38 72 20 26
§ Doyle column......... 49 26| 2 32 P B | 0 35 pa. 21 36 76 20 20 %20 24 ’
|
SH Tcart Barrack ......... 4925 234 |, , 13| 310w |2187] 71 |[2026
Pryyovrn, Devonport.....cceeeereee...| 50 22| 4 10 1866, Nov. 27 3 30 p.m. 22 18 43 21 35
}21 28:5| Mayes.
near Keyham Dockyard ...... 50 23| 4 11 |1867, June 28 8 15 anr. 21 58 36 21 22
Scinny Isnus, Menewethan ............ 49 57| 6 15 |1863, July 8 P.M. 23 14 71 22 3
Great Ganilly ......coooviiiiind] e | o » Nov. 9 2 P 23 14 65 22 9
St. Martin, at daymark......... 49 58| 6 16 ,» Aug. 27 P.M. 23 18 70 22 8
St. Mary, Newfoundland Point({ 49 55| 6 17 » Sept. 18 P.M. 23 56 70 22 46
Peninnis Point ...... 49 54| 6 18 5, Nov. 12 Noon. 23 17 65 22 12
Round.........vuvvune seserrecannnes 49 59 619 » dJuly 7 P.M. 23 6 72 21 54 422 01 G. Willjams,
. Aug. 21 Sea. |2 9| 71 |2158 Captain, R.N.
St. Helens ...ccevuvernrnciineseens 49 58| 619 w s 20 P.M. 22 45 68 21 37
, Nov. 7 P.M. 22 49 64 21 45
Gugh cvviiiiiiieiinin, 49 54| 6 20 » dJuly 10 P.M. 23 15 68 22 7
St. Agnes, Horse Point......... 49 53| 6 20 » Sept. 17 | 11 30 anr. 22 38 68 21 30
Oliver’s Castle .................. 49 58| 6 21 » Oct. 2 P.M. 22 55 67 21 48
Samson ..... e e re s 49 56| 6 21 » dJuly 10 Noon. 23 26 72 22 14
Bryer, Watch Hill............... 49 57| 6 21 » Aug. 24 P.M. 23 22 69 22 13
Shipman Head ......... 49 58| 6 22 »  Sept. 29 .M. 23 11 68 22 3
Annet c..oeviiiivieiiiineie 49 54| 6 22 » Aug. 14 .M. 23 7 69 21 58
» Sept. 11 P.M. 23 8 70 21 58 $22 036 Williams
: 95 (continued).
Meledgan ...ceeeeerrinrinnnenn. 49 52| 6 22 , Oct. 22 3 30 p.y. 23 24 66 22 18
Minicarlo ... 49 56| 6 23 » Nov. 13 11 Ao 22 52 64 21 48
Gorregan 49 52| 6 23 » Oct. 17 3 15 e, 23 6 63 22 3
Rosevear.........c........ v 49 52 6 24 P ¥ 11 Am. 23 21 65 22 16
Crebawethan 49 53| 6 25 S V4 1 p.m. 23 13 72 22 1
Mirrorp HAvVEN :
near Llanstadwell Church ...[51 42| 4 58 1866, Dec. 20 | 130pa. | 2257 | 44 |2213 E'Cibgiegf‘ﬁdﬁ
Mount Pleasant 5141 457 |, , 19 Noon. 22 26 | 45 |21 41121 57 .
Neyland .oecuvviinnnnnnnn, 51 42| 4 55 |1871,0c¢t. 24 Noon. 22 8 11 21 57 J. Richards.
HOLYHEAD ..evvveeenniniiiiieieniininnns 5319 437 | ,, Aug. 10| 345rem 22 58 7 | 2251 »
Freerwoop, Low Lighthouse ......... 53656 3 1 T | | 4 Oprm. 22 8 22 01 .
WarLxey Isuanp, Lighthouse ......... 54 3| 310 » May 23 8 45 am. 22 20 3 22 17 .
SronyaursT Magnetic Observatory...| 53 51| 2 28 1872 (1° 49’ difference from Greenwich)* 21 29
Kew Magnetic Observatory............ 5128, 019 |1872 (0°25’ difference from Greenwich)t 20 05

¥ Mean of 7 years’ comparison,

t Mean of 14 years’ comparison.
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Coasts of Ireland.

Greenwich Declination, West.
Stations. Lat.N.| Long. Date. mean time of Observers.
W. observation. se(r?‘::d. gﬁgﬁlga; Corrected.
o 4| o s h m o s ’ o 4

BrrraAst, near Abercorn Basin “......... 54 36| 555 |1869, July 16 9 55 Am. 24 15 22 23 53 Calver.
Kinesrown, Harbour, North pier ......... 53 18| .6 7 |1871, Aug. 8 3 30 . 23 31 4 23 27 J. Richards,
Arkrow, Ovoca River (entrance) ...... 5247 6 9 P 5 4 10 p.m. 23 38 8 | 2330 ’
CAHORE POINT ...ocovviiiiniiiineneencnnnnns 52 34| 612 » duly 26 3 40 P.M.. 23 21 5 23 16 )
Wexrorp, South Bay, Carnéore cliff ...|52 15| 6 20 3 | 6 50 A 2317 | 48 23 25 ’
BEREHAVEN :

Dinish Island, highest part ...... 1866, July 9 6 35 p.M. 26 09 50 25 o .y

Bere Island, Pa.lfner PI;int ...... 21 iz z i; ' T 19} 2 16 | Moriarty, Staff

s 11| 550am |2559| 46 |25 13 Captatn, R.N.

Vaventia, Meteorological Observatory.|51 55| 10 18 [1868,0¢t.23-27| AmM. & p.m. 25 52 31 25 21
25 13:5| Rev. T. Kerr.

1871, Sept.
» 25 13 25
18—30} _ 7 6
GALWAY, on Green near Dock............ 5316 9 3 [1869, May 26 | 10 15 Ao 25 18 25 24 53

, June 9| 4 Opw. |2528| 29 |24 59}24 5 | Calver.

Kiuisees, Rough Point..................| 54 38| 8 26 w s 23| 10 20 A 25 42 26 25 16

~ 2
w . 26| 720px (2541 23 |2 18}517 ”

Annual change of Westerly Declination on coasts of United Kingdom between the
Epochs 18425 and 1872 [29'5 years], obtained by comparison with Sir EpwarD
SaBINE’S Declination Map in Philosophical Transactions for 1870.

Diff Annual  Mean

o * decrease. value.
Lerwick ............ 18425 ......o.. 27200 ... _ o ~
1872:0 ............ 275 +45 = 906
' Shetland Islands and N.E. | Wick weeevvns e ;S;ZS Zggg} 390 = 7-93
Coasts of Scotland, be- L ge24
tween 60th and. 56thY poiopeaq 18425 2635
parallels. IR T RT TR 1872‘0 sessecesnens 22.35}4.00 — 8.14
St. AbbS ..eeveenn. 18425 oo, 25°85) ar _ b
1872:0 ........... 22:00 f 585 = 783
(Holy Island......... 18425 vvvvvevnes 2550 ) mor _ b
18720 oo 21'65}385 = 783
Flamboro’ Head ... 18425 ............ 2420 a0 _ .
18720 oo 20-40}380 =773
East Coast of England, L rurg
between 56th and 51st Cromer 1842-5 2310
parauels. 3 ceevececanes 1872'0 ceesssastone 19.30}3.80 — 7073
North Foreland ... 18425 ............ 2265) 0.0n _ +.
L 18720 ............ 18-85}380 =773 )
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Annual change of Westerly Declination (continued).

. Annual  Mean
Diff. a
° ecrease. value.
/7

(Dungeness ......... 18425 .ooveeess 2275 s _ 5o A
18720 .vvveunne 19-00}375 = 763
2.5 ' .
Portsmouth ......... 12;5(5) 33.52}3'65 = 743
South Coast of England, | “74F T ereeeee
from Dungenessto Scilly, - . ¢
including Channel Ts-< Guernsey............ }g;gg 33.23}3'60 = 733 > 734
lands, between 51st and
49th parallels. Pl ,
ymouth ......... 18425 ...oiviniee. 2495 ourr .
1872:0 ............ 2140 [ 335 = T2
Scilly Islands ...... 18425 ...uevnnne 2580 g.xn _ s
18720 ..o, 22-30}‘350 =712 )
(Milford ............ 18425 .ooovveers 2575 s _ ri1o
18720 voooonn. 22~25}350 = 712
Wexford ............ 18425 ...vvvuennns 2665 o0 .
18720 ............ 23-25}340 = 691
Dublin............... 18425 ............ 2700 oax _ 4.

. 18720 .oon....... 23-55}345 = 702
Irish Channel, between L 70
52nd and 54th parallels. ) ppepeaq 18425 oo 2690) g o)

18720 .ievennnnnns 22-65 -
Calf of Man ...... 18425 .oueveees 2655 orr _ o
18720 oven.. 23-00}355 =722
Cantyre (Mull) ... 18425 ............ 2750 auxp _ #.
18720 ..o 24-00}350 =712 )
(Martin Head ...... 18425 ............ 2830 | a.or — puzt1 N
18720 v 25-05}325 = 661
Sligo weneeiveennnnn. 18425 ...l 2835 ansx _ o
18720 oo, 25-30}305 = 620
Ireland, S.W., West, and . .
N.W. Coasts: 520d to< Galway ............ ]lg;g(s) gg.zg}g.oo = 610 S 626
55th parallel, |  TTITE e
Valentia ............ 18425 ..oivviiinn 2830 50r g
18720 ovirvon. 25-35}295 = 600
(o7 ) S 18425 ..ovveurrnes 27950 | s _
1872:0 oo, 24:35 [ 515 = 640
((West Coast of Islay 18425 ............ 2800 i — poa1 A
18720 ... 24‘60}340 = 691
Hebrides and West Coast .
of Seofland: 561k o4 K¥le Akin ........ ig;gg ............ Zi?g }3,50 — 712 b 6es
58th paral]el. ~ U sescsccesene
West Coast, Outer | 18425 ............ 2940 o.on _ o
| Hebrides ...... }1372-0 e 26'20}320 = 651
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