




NATURAL ENVIRONMENT RESEARCH COUNCIL 

INSTITUTE OF GEOLOGICAL SCIENCES 

Geomagnetic Bulletin No. 3 

Magnetic Results 1969 

Eskdalemuir, Hartland and Lerwick Observatories 

London: Her Majesty's Stationery Office 1973 



The Institute of Geological Sciences was formed by the 
incorporation of the Geological Survey of Great Britain 
and the Museum of Practical Geology with 
Overseas Geological Surveys and is a constituent body 
of the Natural Environment Research Council. 

© Crown copyright 1973 

SBN 11 880595 9* 



INSTITUTE OF GEOLOGICAL SCIENCES 

STAFF OF THE GEOMAGNETISM UNIT 

B.R.Leaton,B.Sc. 

Mrs. F.I.Penfold 

S.R.C.Malin, B.Se., A.Inst.P. 

W.F.Stuart, B.Sc., Ph.D., D.I.C. 

D.R.Barraclough, B.Sc., Grad.Inst.P. 

A.M.Allen 

A.J.Forbes 

P.R.Robinson 

Miss K.Dyson 

A.C.J.Greenwood 

A.G.Lewis 

Mrs. V.E.W.Sherwood, M.Sc. 

Mrs.M.P.Fisher 

Miss P.Green 

Miss S.M.Mactntosh 

G.Anderson 

J.Brown (seconded from Met. Of rice) 

T.Turbitt, B.Sc. 

J .C.Riddick 

M.Fisher 

T.J.Harris 

K.W.Hughson 

E.M.Reader 

S.P.S.D. 

Pers. Sec. 

P.S.D. 

S.S.D. 

S.D. 

S.Ex.D. 

Ex. D. 

A.Ex.D. 

T.D.I. 

T.T.D.I. 

T.D.II 

T.D.IV 

S.A. 

Some of the magnetic work at Eskdalemuir and all of that at 

Lerwick during the first part of the year was carried out by 

staff of the Meteorological Office on behalf of the Institute of 

Geological Sciences. 

iii 





CONTENTS 

Page 

Introduction •• 

Table 1 

Table 2 

Table 3 
Table 4 
Table 5 
Table 6 

Table 7 
Table 8 
Table 9 
Table 10 

Table 

Table 2 

Table 3 
Table 4 

Table 5 
Table 6 
Table 7 
Table 8 
Table 9 
Table 10 

Table 1 

Table 2 

Table 3 

Table 4 

Table 5 
Table 6 

Table 7 
Table 8 
Table 9 
Table 10 

TABLES Eskdalemuir 

daily means and sums of Declination West · . 
daily means and sums of Horizontal Intensity 

daily means and sums of Vertical Intensity 

TABLES Hartland 

Hourly values, daily means and sums of Declination West · . 
Hourly values, daily means and,sums of Horizontal Intensity 
Hourly values, daily means and sums of Vertical Intensity 
K-indices 

Diurnal inequalities of the geomagnetic elements. All days 

Diurnal inequalities of the geomagnetic elements. International quiet days 

Diurnal inequalities of the geomagnetic elements. International disturbed days 

TABLES Lerwick 

Hourly values, daily means and sums of Declination West · . 106 
Hourly values, daily means and sums of Horizontal Intensity 118 

Hourly values, daily means and sums of Vertical Intensity 130 
K-indices 142 
Diurnal inequalities of the geomagnetic elements. All days 143 
Diurnal inequalities of the geomagnetic elements. International quiet days 146 
Diurnal inequalities of the geomagnetic elements. International disturbed days 149 

Mean monthly and annual values of geomagnetic elements 152 
Mean annual values from 1923 - 1969 .. 152 
Observed and adopted baseline values. Declination West, Horizontal Intensity and 

Vertical Intensity 153 





INTRODUCTION 

This bulletin contains magnetic results from the observatories at Eskdalemuir, Hartland and 
Lerwick, for 1969. Similar results for the year 1968 were published in bulletin No. 2 of this series. 

Bulletin No. 1 contains results for Hartland for the years 1965, 1966 and 1967. Results up to 1967 
for Eskdalemuir and Lerwick were published in The Observatories' Year Books of the Meteorological 

Office and up to 1964 for Hartland in Royal Observatory Bulletins, Series D. 

S.I. units are becoming widely adopted in the physical sCiences, but, for the present, geo
physicists are retaining the gamma as the unit of magnetic intensity and this practice is followed 

here. For all practical purposes 1 gamma = 1 nano-tesla (nT). 

Eskdalemuir 

The observatory was established in 1908 after the observatory at Kew had become increasingly 

disturbed by electric trams. Geomagnetic observations were continued at Kew until 1924. 

The Eskdalemuir observatory is situated on a rising shoulder of open moorland in the upper part 

of the valley of the River White Esk in the Southe~ Uplands of Scotland. It is surrounded by open 

moorland with hills rising within 8lan to the north-west to nearly 700m above m.s.l. 

General views of the obseFvatory, a site plan and a contour map of the surrounding country are 

given in Figures 6 and 8, 7 and 5 respectively of The Observatories' Year Book for 1965. The history 

of the observatory is described by M. J. Blackwell (Eskdalemuir Observatory - the first fifty years. 

Met. Mag., London, §I, 1958, p 129) and by J. Crichton (Eskdalemuir Observatory. Met. Mag., London, 

79, 1950, p 337). 

The coordinates of the observatory are: 

Latitude 

Longitude 

Height above m.s.l. 

Geographic 

550 19' N 
3560 48' E 

245 metres 

Geomagnetic 

+ 58~5 
+ 82~9 

At Eskdalemuir the magnetographs are in an underground chamber constructed throughout of non

magnetic material. Separated from the outer shell of stone and concrete and from each other, by 

corrid~rs and vaultings, are two similar rooms of approximate dimensions - length 7.6m, width 6.1m, 

height 3.0m. The whole outer shell is covered with a thick layer of earth which forms a mound. The 

instruments and greater part of the rooms are below the undisturbed level of the surrounding ground. 
Electrical heating, thermostatically controlled, was introduced in 1936 but, although the diurnal 

range in temperature is normally negligible, there is an annual range of temperature of about 4 

degrees Celsius. A dehumidifier was installed in 1968. 

Hart land 

The magnetic observatory at Hartland, North Devon, has been operating continuously since 1957 
January 1. It replaced Abinger magnetic observatory which closed on 1957 Harch 31 after the elect·

l'if'ication of' a nearby railway. The Hartland observatory lies on the north-west boundary of Hartland 
(population about 1400). The nearest railway line, which is not electrified, is about 20lan from the 

observatory. The site is in the southern half of a large meadow, the northern part of which slopes 

steeply into a wooded valley. The sea is about 3km to the north and to the west of the observatory. 
A site plan of the observatory is given in Royal Observatory Bulletin No. 21 (1963). 

The coordinates of the observatory are: 

Latitude 

Longitude 

Height above m.s.l. 

Geographic 

500 59:7 N 

3550 31!0 E 
95 metres 

Geomagnetic 

+ 54~6 
+ 79~0 

The non-magnetic buildings have lime-brick walls, concrete and wood floors and wood and copper 

roofs. The variometer building contaj.ns two thermally insulated inner chambers separated by a 

central passage. The two chambers are thermostatically controlled and each is divided into three 

sections. Five of the sections have piers for the various magnetic recorders; the sixth is a small 

laboratory and contains auxiliary equipment for scale-value determinations. The other non-magnetic 

buildings are the absolute instrument building, a general purpose test building and a test building 

installed with a large 'Rectangular-Helmholtz' coil. 



Lerwick 

The observatory is set on a ridge of high ground about 2.5km to the south-west of the port of 
Lerwick (population about 6000). The surrounding country is desolate moorland. 

General views of the observatory, a site plan and a contour map of the surrounding country are 
given in Figures 2 and 4, 3 and 1 respectively of The Observatories' Year Book for 1965. An account 
of the history of the observatory is given by G. W. Harper (Lerwick Observatory. Met. Mag., London, 

12, 1950, P 309). 

The coordinates of the observatory are: 

Latitude 

Longitude 
Height above m.s.l. 

Geographic 
600 08' N 

3580 49' E 
85 metres 

Geomagnetic 
+ 62~5 
+ 88~6 

The magnetograph house is above ground and is made of non-magnetic concrete: its internal dimen
sions are 4.9m by 3m with the semi-circular roof about 3m high in the middle, and 2m at the sides. 
The walls and roof are 76cm ti Ick. Electric heaters, controlled by thermostats, enable the temper

ature to be kept reasonably constant. 

Variometers 

La Cour Time Scale Element 

Normal run 15 mm/hr D Jan 
Jun 
Sep 
Sep 

Dec 

H Jan 
Jun 
Aug 
Sep 

Dec 

Z 

QUick run 3 mm/min D 

H 

z Jan 

Insensitive* 15 mm/hr D 
H 
Z 

1,00h-Jun 3,09h 
3,09h-Sep 1,09h 
1 ,09h-Sep 4,09h 
4,09h-Dec 8,0911 
8,09h-Dec 31,24h 

1,00h-Jun 3,09h 
3,09h-Aug 30,09h 

30,09h-Sep 4,09h 

4,09h-Dec 8,09h 

8,09h-Dec 31,24h 

1 ,00h-Dec 31, 24h 

Adopted Scale Value 
Eskdalemuir Hart land 

O.93'/mm 1.00'/mm 

1 .• 01 '/mm 
1.00'/mm 
1 .. 01 '/mm 
1.00'/mm 

3. 96,),/mm 4. 181/mm 
4.25,/mm 
4.201/mm 

4. 25,/mm 

4. 18'Y/mm 

6.20'Y/mm 4. 3 or/mm 

1.07'/mm 1.10'/mm 

1.90y/mm 4.20r/mm 

3.90'Y/mm 4. 4 or/mm 

7. 6O'/mm 2.50'/mm 
23.00Y/mm 21.00'Y/mm 

12.20y/mm 

LerwiCk. 

0. 93 '/mm 

3.35'Y/mm 

4.20'Y/mm 

1.02'/mm 

1.60Y/mm 

2.30Y/mm 

2.30'/mm 
25.90Y/mm 
13.50Y/mm 

* At Eskdalemuir, the supplementary normal run record and the insensitive record is provided by an 
Adie magnetograph with for Z, a Watson Balance. 

The scale values are determined about once a week for Hand Z at Lerwick, and once a month for H 
and Z at Eskdalemuir and for D, Hand Z'at Hartland, by measuring the deflection produced by imposing 
a knovm artificial field using a Helmholtz coil placed over the variometer. At Eskdalemuir and 

Lerwick the D scale value is normally determined from the optics and geometry of the system, but is 
occasionally checked by the method descrihed above. At Hartland the 7 scale value is known to be 

non-linear, and a number of different artificial fields are applied from which an empirical relation
ship is deduced for the conversion ef the Z ordinates from millimetres into gammas, (see Bulletin No. 
2) • 

The scale value of the quick run and insensitive records are approximate and have been derived by 
comparisons of the movements of the traces with corresponding movements of the normal run records. 
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Absolute Instruments 

Eskdalemuir: 

D - Kew pattern unifilar magnetometer. 

H - Schuster-Smith Coil magnetometer, supplemented by a proton vector magnetometer. 

Z - Proton vector magnetometer. 

Hartland: 

D - Declinometer with collimating magnet and theodolite. 

H - Schuster-Smith Coil magnetometer. 

Z - Dye Coil magnetometer. 

The potentiometers used in circuit with the coils are subjected annually to a check calibration 

at the National Physical Laboratory, Teddington. 

Lerwick: 

D - Kew pattern unifilar magnetometer. 

Hand Z - Proton vector magnetometer. 

The proton vector magnetometers used at Eskdalemuir and Lerwick are described in the Observat

ories' Year Book for 1965. 

Published Tables 

In general the tables are self-explanatory, but the following points should be noted: 

Table 4 The lower limit for K = 9 is 500Y at Hartland, 750Yat Eskdalemuir and 1000Y 

at Lerwick. 

Tables 5, 6, and 7 

Magnetograms 

No adjustment has been made for non-cyclic change. The inequalities of the 

north and west components and of inclination are computed from those of D, H 
and Z. 

Microfilms of the magnetograms have been sent to the four World Data Centres, from which copies 
may be obtained. Alternatively, copies of magnetograms for individual days may be obtained from: 

Geomagnetism Unit, 

Institute of Geological SCiences, 

Herstmonceux Castle, 

HAILSHAM, 

Sussex, 

England. 
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ESKDALEMUIR 
MAGNETIC RESULTS 
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