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TilE SI·:nJ1.AR VARIATION OF TilE MAGl'ETIC ELF:m:NTS "1' V'\Lr~TIA OflSEH\',\TORY 

t. Introduction 

Annual means of the mal;T1ctic o}cmpnts at Valentin OuseJ'vatory are 
available in an unbroken serios since 1~09. 

A full history of the observations, describing the instruments used, 
the site and the observational procedure up to and includln~ 1053 will be 
found In [I J. 

Up to nnd including the year 1953 the annual mC811S Wcr0 based on 
one absolute observation of 0, II nnd I madC' at approximntcdy the sarno 
times on thf> Thursday of each week. [le~inning with 195·1 thl' annual means 
have been based on the menn hourly values of D, II nnd Z as tabulated 
from laCour Variomctcrs. 

2. InRtrllmf'nt CompnriRons 

2.1. The instrumcflts used for the weekly absolute observations were 
compared with similar instruments at Kew Obscrvntory in 1924. 
nH~ results of that comparison showed that: 

, 
(a) The Valentia Dover Dip Circle was !;Ivin!; results 0'3 too 

hi!;h. 

(b) The Vah'ntla Ma!;netomoter was giving results 7y too hi!;h for , 
II and 0'15 too hi",11 for D. 

2.2. Circllmstnnccs prevented any subsequent comparison of the Valentia 
instruments with other instruments until 1053. At the be!;innin!; 
of that year n new set of La Cour Variom(>t~rs was install£>d at 
the Observatory and was recording on nn experimental basis 
throughout the yenr. Other new instruments broug-ht into usc at 
the some time were: 

(a) The Copenha!,,'en Quartz Maf.,'netometor (QIL'I) for D and II 
determination. 

(b) The Copenhagen Mab'l1otomotric Zero flalance (flMZ) for Z 
determination. 

It was possible therefore with tIle aid of the Variomctcrs, to 
compare the results obtained wtth the old equipment find th .. 
correspondin!; results with th" new equipment. 

The results of this comparison showed thnt: 

(a) The Dover Dip Circle was giving values of 
, 

~·O too high. 

(b) The nover Mug-netometer was giving results ·17y too high 
compared wi th the QII)'!' s. , 

(c) Thp. Dovor Mag-netometer ,:.;nvc Decl inut ion .... alues Q':::! too low 
compared wtth the QIIM's. 

3. \rtju~tmpnt of Annllnl \lpAns for tROO - tn~3. 

Oascd on the 1953 comparisons adjustments wer~ made to ttle annual 
means observed with the old instruments to bring them Into linD with tho 
new equipment. In the absence of any information to the corltrary it was 
assumed that the accumulated error betwef:'n 1924 and 1053 WB!:i thp rl;.~sult 

ot a g-radual drift in the instrumental "constants". l.inear correctlons 
were, therefore, applied to tho earlier means to produce a homogeneous 
series. Ttlis is the series of means which have sincp 1953 bppn accepted. 

In 1954/55, however. a comparison of !tIP Valentia OMZ standard with 
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the Abinger Dye Ceil shewed that the IlMZ was giving results which were 
103y too high [2]. The DMZ constnnt wns adjusted accordingly and ter 
subsequent years the Valentia standard was maintained in agreement with 
the Abinger standard by means et annual comparisons, which continued 
until 1970 when they became redundant with tho introduction ot a Proton
Vecter Magnetemeter as the base 1 ine standard tor Z and II at Valent ia. 

The adjustment to the annual means previeus to. 1954 was based en 
the assumptien that the IlMZ values wero cerrect. The errer subsequently 
teund in the D~~ necessitates are-adjustment et these earlier values to. 
eliminate the discontinuity between the eld and new regimes. This 
re-adjustment has now been mndo. 

3. A<ljustmf'nt ot Annllal Mf'nnR for 1954 - 1969. 

The instruments used for base line determination ter II and Z during 
this period were subject to. a gradual process ot evelutien and 
improvement. The following orc the main phases: 

3.1. lIerl7.ontnl Fore", (II) 

1954 - 1958 

1959 - 1969 

1970 enwards 

1954 - 1060 

1967 - 1909 

1970 enward s 

3.3. IntprrompRrtson~ 

nASI) Line In~trumont 

Qml No.. 183 (supplemented by three ether QIIM'.) 

Ruska Observatory Magnetemeter No.. ~917. 

Proton Vector Magnetometer. 

I1MZ No.. GO (supplemented by Uh~ No.. 112) 

Total Forco observed by Proton Precession 
Magnetometer cembined with II ebserved with 
Ruska Magnetemeter. 

Preten Vecter Magnetemeter. 

The QI~"s were kept in agreement with the Rude Skov standar~ 
by means ef regular cempar i sens (See Annual Magnet ic publicat iens). 
The mlz instruments were also. kept in agreement with the Abinger 
Dye Ceil by means of annual comparisens. lVit.h the intreductien et 
the truly abselute Proten Vecter Magnetemeter in ·1970 it was 
possible to. check the accuracy ef the Ruska instrument. It was 
teund that this instrument was reading Oy teo high. This was a 
very small reasenable discrepancy in view et the tact that the 
eriginal calibration was in 1050. The 6y errer has been spread 
linearly ever the peried 1960 - 1060. 

As mentiened in [3] the Preten - Ruska base line ter Z was 
tound to. be 5' Oy lewer than the Dye Coil VII lues • The Preton 
Vecter results agreed well with the Dye Ceil results and 
contirmed that the J~oten - Ruska base used during the years 
1967 - 1969 was about 5'Oy tee low. 

The intreduction ef the Preten Vector magnetometer, since It 
is used en a special pillar about 2 metres frem the 8MZ er Ruska 
pillars, nlso involved a smnll sito correction. This correction 
is included in the figures mentioned abeve. Thus to. bring the 
data fer previous years into. line with the 1070 values (which 
being based on the I~eton Vecter instrument are accepted flS truly 
IIbselute) the following amendments sheuld be applied to. the ebserved 
and published values: 

lrori~ontBl Forcp 

.!.2.Q!. 1962 1963 1 (l6·1 1%5 1966 !2.Q2 ~ 1969 

Subtrllct(y) 2 3 3 5 6 
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VertiC's} Forcl'} 

Add Oy to the observed values for cach of the years 1967 _ 
1969 during which the Proton Precession (T) and Huska (II) data 
were combined to give the adopted base line values for Z. 

4. Conclusion 

Table t gives the full set ot allnual menn values since 1899 which 
have been adjusted to include all thc corrections referred to above and 
bring tllem into cOlltlnulty with the 1970 values. It must be remembered, 
however, that prior to 1954, irrcBpcct1ve of thc standard of accuracy of 
the instruments used, tho annual monllS cnn only be npproximate since they 
wore based only on one absolute observation per week. Since 1954 the 
annual means, being based on the mean hourly values, should be vcry CIOBO 
to tho accurate absolute value and tho usc of the I~oton Vector 
Magnctomctf"'r since 1970 should ensure tho'maintenance ot n good standard 
of absolute accuracy. 
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[3] Magnetic Observations at Valentia Observatory 1969. 
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Annual M .. nn VnlllPs or tho Mn[11ptic Elpmpnts At \'"l .... nt1" OhRPr\'atory 

Year 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

D 

o 

-21 35'0 

-21 30' 0 

-21 27' 7 

-21 24' 2 

-21 18' 7 

-21 15· 2 

-21 10'4 

-21 06' 3 

-21 01' 4 

-20 55'7 

-20 ~ O· 3 

-20 44·6 

-20 38· 1 

-20 29' 3 

-20 19' 6 

-20 12- 3 

-20 03-8 

-19 53'1 

-19 43'0 

-19 36'2 

-19 27'2 

-19 17' 9 

-19 06'5 

-18 57'0 

-18 46'5 

-18 34'9 

-18 22'4 

-18 10'8 

-17 59'5 

-17 48'0 

-17 37'3 

-17 27'6 

-17 16'8 

-17 05' 4 

-16 54'5 

-16 43'7 

-16 32' 7 

II 

Y 

17739 

17765 

17801 

17833 

17833 

17840 

17848 

17867 

17870 

17870 

17877 

17892 

17889 

17898 

17892 

17895 

17869 

178G9 

17855 

17843 

17840 

17837 

17844 

17844 

17846 

17847 

17841 

17825 

17826 

17813 

17807 

17798 

17798 

17791 

17792 

17791 

17782 

o 

68 33'0 

68 29' 6 

68 26· 3 

68 23' 9 

68 22'6 

68 20'9 

68 19' 2 

68 16' 9 

68 17' 0 

68 10' 3 

68 15'1 

68 13' 0 

68 12'1 

68 10· 3 

68 09'2 

08 07'8 

'08 07'9 

68 06' 6 

68 06'9 

68 06' 5 

68 06' 1 

68 05'3 

68 03'4 

68 02'9 

08 01'3 

08 00'3 

67 59·6 

67 59' 6 

67 58'5 

67 58' 5 

67 58' 6 

67 58·7 

67 57'4 

67 57'1 

07 56'4 

67 55' 8 

67 55'" 

x 

y 

16495 

16529 

1 G567 

16603 

16014 

10627 

16643 

16GG9 

16680 

1 G691 

16708 

16732 

10741 

1670G 

16778 

16794 

10785 

16804 

16808 

1 G809 

10822 

10835 

10861 

10877 

10896 

16917 

16932 

16935 

1G954 

16960 

10971 

1 G078 

16995 

17005 

17023 

17038 

1 70·10 

y 

y 

-0525 

-0511 

-6513 

-6508 

-0,181 

-6467 

-6447 

-6433 

-6411 

-6383 

-G359 

-6337 

-630·1 

-6265 

-6215 

-6181 

-6130 

-6078 

-6024 

-5986 

-59·11 

-5895 

-5841 

-5795 

-5744 

-5687 

-5624 

-5561 

-5506 

-5445 

-5391 

-5340 

-5287 

-5226 

-5175 

-5121 

-5064 

z 
y 

45149 

45084 

45048 

45037 

44987 

014 941 

44895 

44856 

44867 

4·1840 

44813 

4·1771 

4·1729 

44684 

·\01028 

44583 

4·1522 

44473 

44449 

44405 

44382 

44345 

44292 

44273 

44219 

44184 

44143 

44104 

-14066 

44033 

41022 

4400·1 

·13956 

43928 

13904 

438HO 

·13850 

T 

Y 

48508 

41<458 

48438 

48439 

48393 

48352 

18313 

48283 

48295 

·18270 

48247 

48211 

·18174 

48135 

48081 

·180·10 

47974 

47929 

47901 

47855 

·17833 

47798 

47751 

47734 

47684 

47652 

47612 

47570 

47535 

47500 

47487 

·17467 

47-122 

47394 

-17372 

·17349 

4 731 ~ 
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,\nnual Mpans of the MagTl"tlc El£'m('Ots at Valpntln Observatory 

Year 

1936 

1937 

1938 

1939 

1940 

1941 

Ifl42 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

I 951 

1952 

1953 

1954 

I 955 

Ifl56 

1957 

1958 

1959 

1%0 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

I 969 

1970 

1971 

1972 

D 
o 

-16 21·6 

-1611'7 

-16 02' 7 

-15 54'1 

-15 45·6 

-15 36'8 

-15 28'0 

-15 19'8 

-15 11·6 

-15 03'6 

-14 54' 2 

-14 45'1 

-14 37' 2 

-\4 30'1 

-\4 23'9 

-14 16'5 

-\4 10'3 

-14 03·6 

-13 55'9 

-13 48'5 

-13 41'6 

-13 35'1 

-13 29'0 

-13 22' 9 

-13 16'4 

-13 10'3 

-13 04'1 

-12 57'6 

-12 51'6 

-12 46'1 

-12 40'8 

-12 35'7 

-12 30-7 

-12 25'8 

-12 20'6 

-12 \4'8 

-12 08'2 

II 

Y 

17777 

17777 

17782 

17793 

17798 

17808 

17831 

171137 

17861 

17867 

17857 

17876 

17883 

17911 

17952 

I 7983 

18020 

18061 

18109 

18137 

18158 

18192 

I 822!) 

18252 

18279 

18318 

18359 

18391 

18428 

18466 

18495 

18526 

18564 

18605 

18651 

18697 

18735 

o 

67 55' 7 

67 55' 9 

67 56' 3 

67 56'1 

67 56' I 

67 55'2 

67 53'6 

67 53'6 

61 52-1 

67 51 'I 

67 52'3 

67 52'3 

67 52' I 

67 50' 9 

67 49·8 

67 48'3 

67 45'7 

67 44' 3 

67 41' 8 

67 39' 9 

67 39'0 

67 37'1 

67 35' 4 

67 34'1 

67 32' 7 

67 30'5 

67 27' 9 

67 26' 0 

67 23' 7 

67 21"1 

67 19' 8 

67 18'3 

67 16'3 

67 \4'1 

67 11'8 

67 09'3 

67 07'4 

x 
y 

17057 

17072 

1708!) 

17112 

17129 

I 71 51 

17185 

17202 

17237 

17253 

17256 

17287 

17304 

17340 

17388 

17428 

I 7-172 

17520 

17576 

17613 

17642 

176113 

17724 

17756 

17791 

17836 

17884 

17923 

17966 

18009 

1804-1 

18080 

18123 

181.39 

18220 

18271 

1831G 

y 

y 

-5007 

--1958 

-,1915 

-4875 

-,183,1 

-,1793 

--1755 

-4716 

--I GRI 

-46,12 

-4593 

-4552 

--1514 

-4-185 

-446-1 

-,1-134 

-4412 

--1388 

-4360 

-4329 

-4298 

-,1273 

-,1250 

--122·1 

-,1\ 97 

-,1174 

-4151 

-4125 

-4102 

-40RI 

-'1060 

-40,10 

-4022 

-4005 

-3987 

-3966 

-3939 

z 
y 

43842 

43849 

43876 

43896 

43908 

43900 

-13898 

,13913 

,1391 7 

43895 

,13914 

,13961 

43971 

43996 

44056 

,HOn 

4,1072 

-H121 

411,17 

HI46 

44165 

44178 

44197 

,1·1215 

·1-1229 

44242 

44245 

.J.1253 

44260 

.J.I2G8 

-14277 

,H298 

.J.I31 G 

44337 

44361 

,H379 

,14,100 

T 

Y 

,17309 

47315 

473,12 

47365 

,17378 

,17374 

47381 

,17397 

47410 

47392 

n,106 

47456 

47468 

47502 

,17573 

47604 

476H 

47675 

47717 

47727 

47752 

47777 

,17808 

47831 

-17857 

47884 

47903 

47922 

47943 

,17965 

47985 

48016 

,18047 

48082 

,18157 

48191 
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Fig. 1. Annual mean value. of declination (D) and Inclination (I), 18gg -lg72. 
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Fig. 2. Annual mean values of horizontal force (H). vertical force (Z) and 
totol focce (T) 1899 - 1972. 


