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ABSTRACT 

Recording of 3 components of the geomagnetic field was
commenced at the Geophysical Observatory at Port Moresby, Papua, in
March 1958.

In accordance with accepted observatory practice it was
planned to derive the K-indices (or three-hour-range indices) of
geomagnetic activity. This paper describes the analytical method
used to determine the lower limit for K = 9 at this Observatory.
The influence on K of each component of the earth's field is also
briefly investigated.



1. INTRODUCTION 

The installation of magnetic variometers at the Geophysical
Observatory at Port Moresby, Papua, was begun in 1957, and regular
recording of 3 components (H, D9 and Z) of the earth's magnetic field
commenced in March 1958. Recording at a speed of 15 mm/hour has been
maintained continuously since then, and was supplemented in September
1959 by rapid-run recording at a speed of 180 mm/hour. The variometers
are of La Cour type; the records used for IC-index determination were
obtained with the following scale-values:

6 u , mm

10 '/mm (1 min/mm)

7 1/mm

Co-ordinates of the Observatory are:-

geographic :^90 24'S^1470 091E

geomagnetic : -18.70^218.00

From a consideration of the Observatory's equatorial
location, and the general character of its records, it appeared that
the most suitable.lower limit for K = 9 would probably be 300 gammas.
This is the lowest in the scale of permissible K9 values (Bartels, 1956).
To investigate the suitability of this value as a lower limit, a comparison
was made between the frequency distribution of K-indices, determined at
Port Moresby on the basis of K9 = 300 gammas, and the distribution of the
planetary three-hour indices (K) over the same period.

2.^PROCEDURE AND RESULTS 

The period chosen for this investigation was that from
11th March 1958 to 31st December 1958. Only days for which full records
were available were used. This provided 2072 separate 3-hour intervals
of the Greenwich day.

The amplitudesof magnetic disturbance effects attributable
to solar corpuscular radiation were measured initially on a millimetre
scale graduated at the i0,2,3,4,526,8,10,12,14,16,18,20,25,30,40 and
50-mm levels, and then coverted to gammas. Scaling procedure was normal.
The scaling curves (Sq + L) representing diurnal non-K-variations were
based on records of quiet days and were modified from time to time as
changes in the form of the quiet-day records appeared to dictate. In
some instances quite definite changes were observed for periods of only
a few days at a time. It is suspected that the lunar diurnal variation
L may have considerable influence at Port Moresby.

To provide a closer correspondence in this investigation
with K 9 the authors defineAderived index K, expressed in third-units
of K9 Recording to the following principle
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If K is considered as a continuous variable between 0.0
and 9.09 then the interval (say) 2.5 to 3.5 is divided into thirds,
designated by 3-9 309 and 3+. The limiting symbols 00 and 90 comprise
only 1/6 full intervals.

It is optional at equatorial stations to denote all K=0,
19 or 2 simply by Q. Accepting this option, the authors denoted all

KD^n9^9^9^9^9^9^9
= 0 0+ 1- 1^1+ 2- 2^2+

9 
and 3- by Q.^On this basis the^0 ^0 K

D scale defined, consists of 20 grades corresponding to 20 ranges of
disturbance, the upper limits (R) of which are as listed in Table 19
when 300 gammas is chosen as the lower limit for K=9.

TABLE 1

KD indices for K9^=^300 gammas

KD R (?() K
D

R(i)
KD R KD ROD

11 4+ 33 6o 80 8- 185
3o
3+

14
18

5-
5o

39
47

6+
7-

96
112

80
8+

215
249

4- 22 5+ 57 7o 133 9- 283
40 27 6- 67 7+ 159 90

Indices were assigned to the disturbance amplitudes as
originally measured, and the frequencies of occurrence of these Kn
indices were tabulated for 2-monthly intervals over the period unaor
consideration (Table 2). Because of the levels of the millimetre scale
originally chosen, it so happens that no interval of that scale can be
made to coincide with 3+ of the KD scale.

The frequencies of occurrence of K indices on those days
used for KD statistics, were abstracted from tRbles published by the
International Union of Geodesy and Geophysics (I.U.G.G.)9 and are
tabulated in Table 3.
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TABLE 2

Number of Derived K Values (KD) in 2-monthly intervals.

K
D
. Man-Apr. May-June July-Aug. Sept-Oct. Nov -Dec , Totals

3o
58
51

92
104

70
94

84
113

89
80

393
442

3+
4- 85 120 112 101 136 554
4° 35 43 36 29 44 187
4+
5-

34
18

46
14

43
19

45
12

55
15

223
78

50 4 4 5 12 6 31
5+ 11 19 15 15 15 75
6- 3 7 6 7 6 29
60 2 1 5 8 7 23

3 1 2 3 1 10
7- 2 1 11 2 16
7o 2 4 6
7+ 0 0 0
8- 1 2 3
80 0 0
84- 0 0
9- 1 1
9() 1

T.C#A1.11PA 304^456^416^440^456^2072
of •-hr, intervals involved 

Absence of 34 figures is explained above.

TABLE 3 

Number of K Values in 2-monthly intervals

MarrApr.^May-June July-Aug. SeptrOct, Nov.-Dec. Totals

Q^114^255 243 287 336 1235
3o^23^28 36 21 38 146
3+^28^43 31 29 28 159
4-^23^35 27 18 13 116
40^29^17 20 14 13 93
4+^28^19 11 11 8 77
5-^19^18 9 14 1 61
50^17^7 11 6 2 43
5+^9^6 2 12 7 36
6-^8^5 3 3 3 22
60^3^2 4 7 3 19
64.^0^9 2 5 1 17
7-^1^1 6 5 1 14
70^2^4 0 2 2 10

-.r^
0
5

5
2

1
1

6 
8

80^ 2 0 1 3
8+ ' 1 2 3
9- 2 1 3
90 1 1

Total No. 304^456
of 3-hr. intervals involved 

416 440 456 2072



The totals of derived KD 
and-K indices for the 20 ranges

are compared in Table 4 which shows also the 3rogressive totals over
successive grades.

Grade

TABLE 4

No. of i31

Progressive Totals

No, of K K
D

Q 1235 393 1235 393

30 146 442 1381 835
3+ 159 - 1440 835
4- 116 554 1656 1389
40 93 187 1749 1576
4+ 77 223 1826 1799
5- 61 78 1887 1877
50 43 31 1930 1908
5+ 36 75 1966 1983
6- 22 29 1988 2012
60 19 23 2007 2035
6+ 17 10 2024 2045
7- 14 16 2038 2061

70
7+

10
6

6
0

2048
2054

2067
2067

a- 8 3 2062 2070
8o 3 0 2065 2070
8+ 3 0 2068 2070
9- 3 1 2071 2071
90 1 1 2072 2072

3. CONCLUSIONS 

It is seen from Table 4 that correlation is poor until all
grades less than 5- are included. However, the correlation of occurrences
of KD and K values exceeding 8- shows conclusively that no value higher
than 300 gaRmas would be reasonable for the lower limit for K = 9, as
this would decrease the number of higher KD indices still further.

4. DISCUSSION

(a) Anomalies in K D Frequencies

The paucity of intervals classifiable as Q at Port Moresby
does not seem realistic for an equatorial station. Moreover, the
abnormally high number of (KD = 4) values suggests some systematic
up-grading of some of the lower indices. It is possible that this
is caused by scaling uncertainties, arising from day-to-day fluctuations
in the shape of (Sq. L) curves, already mentioned.^In this regard the
variability of L at Honolulu, which has approximately the same magnetic
latitude as Port Moresby, and at Huancayo (Chapman and Bartels, 1951)
is noted. It is possible that there is a similar pattern in L at
Port Moresby.



Apart from incomplete elimination of (Sq. + L) there may
be a real phenomenon which increases K during daylight hours.
This could be an equatorial component of geomagnetic activity, as
distinct from the component originating in polar regions. Such
an effect is apparently observed at Huancayo (Bartels, Heck, and
Johnston, 1940). However, a comparison of the averages of
K-indices for 3-hour intervals 10hr - 13hr.(maximum daylight)
local time and 01hr - 04hr (night) local time, for 8 equinoctial
months from September 1958 to April 1960 does not reveal very strong
evidence for such an effect at Port Moresby. K averages are 3.1 .
for daylight, and 2.5 for night hours.

(b) Influence of each component on K on disturbed days 

During 1959, K-indices were scaled with an adopted value
of 300 gammas for K 9. The 10 most disturbed days were selected
for each month and the influence of each component of the field on
the K-index was examined for the 960 three-hour intervals thus
selected for the year. The maximum of the K values for the three
components was equal to the K value for the H-component in 824 cases,
for the D-component in 386 cases, and for the Z-component in 451 cases.
The influence of Z is particularly surprising. This influence is
apparent from the "characteristic range-volume of disturbance" at
Port Moresby. An approximation to this has been determined following
the procedure of Bartels, Heck, and Johnston (1939). Sixteen three-hour
intervals for which K = 5 were considered. These were selected from a
few days in the equinoctial month of September, and one day in each of .
August and October 1959, to provide 2 intervals from each of the 8
intervals of the Greenwich day. Actual disturbance ranges wore measured
and the 16 values for each component were averaged.

The mean ranges have been drawn as vectors (Fig. 1), and the
resulting range-volume has been compared with those of other observatories
as derived by Bartels et al. (1939). The validity of such a comparison
is, of course, questionable in view of the difference in dates of the
determinations, but the similarity, particularly in H and Z, between
Port Moresby and Watheroo, and the difference between Port Moresby and
other equatorial stations, are remarkable.

Fig.

Parkinson (1959) has suggested that, for rapid geomagnetic
fluctuations, Z at certain stations can be unusually disturbed. From
a study of K-indices it appears that Port Moresby may be one of these
stations. The effect may be partly explained by the proximity of
highly conducting oceans, but the results of some inland stations
suggest that other causes may be present.



Rikitake (1959) has examined the behaviour of geomagnetic
variations of various types, of both short and long periods, at
several Japanese stations, and has found changes in Z to be unusually
large along the south coast of the main island of Japan. He suggests
that this anomalous behaviour can possibly be explained in terms of
changes in conductivity of the earth's mantle, which may be related
to crustal structure and perhaps to orogenic history.

A detailed study of geomagnetic variations throughout tho
New Guinea-New Britain region would therefore seem necessary if the
anomalous effect of Z, observed at Port Moresby, is to be satisfactorily
explained. Such an investigation might well disclose, concurrently,
information of value to the study of the seismicity and general geology
of the region.
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