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INTRODUCTION

The yearly IAGA-Bulletin 32 is the continuation of the series IAGA-Bulletins
12,1 (Indices K and C) and 12,2 (Rapid Variations). In accordance with recommanda-
tions of the IAGA -Assemblies in Madrid (1969) and Moscow (1971), the publication
of € and K -indices of individual observatories is discontinued, whereas planetary in-
dices like Dst, AE, Kn, Ks, Km and a survey of magnetic storms are included in-
stead, The compilation of C and K-indices at the data center in De Bilt and the pu-
blication of the derived indices Ci, Kp etc. continues as before, as well as the de-
termination of the international quiet and disturhed days. The K-indices of individual
observatories are put on magnetic tape in De Bilt, These are made available through
the World Digital Data Centers for Geomagnetism from 1969 onwards. Besides, tables
of local K-indices can be found in the bulletins of many observatories,

The IAGA-Bulletin 32 is prepared for publication by the International Service
of Geomagnetic Indices (ISGI) at De Bilt, The data, based on the reports of more than
100 observatories, are provided by the following institutes (under the responsibility of
the following collaborators):

Kon, Nederlands Meteorol. Inst,, De Bilt (D. van Sabben): Ci, Q- and D-days.
Institut fiir Geophysik, Goéttingen (M. Siebert): Kp, ap, Ap, Cp.

Institut de Physique du Globe, Paris (P,N, Mayaud): Kn, Ks, etc.

NASA-Goddard Space Flight Center, Greenbelt (M. Sugiura): Dst,

Observatorio del Ebro, Roquetas (A. Romafa): Rapid Variations,

WDC-A, Solar Terr. Physics, NOAA, Boulder (J.V.Lincoln): Magnetic storm data.
Geophysical Institute, College (S.1. Akasofu): Magnetograms. *)

The ISGI, formerly called Permanent Service or "C- and K Center", operates
under the supervision of IAGA-Commission IV on Magnetic Variations and Disturban-
ces. Since 1954 it forms part of the Federation of Astronomical and Geophysical Ser-
vices, The work began in 1906 with the collection and publication of the daily charac-
ter figure C (as reported by the observatories in a scale 0 - 2) and its daily mean
value Ci, in the series "Caractére Magnétique des Jours' (et des Années) and in the
Journal "Terrestrial Magnetism', together with lists of selected quiet and disturbed
days. In 1938, this work was extended backwards to 1890, For the years 1884 - 18980
Ci figures were published in Terr, Magn, vol, 52, pp. 33 -38, 1947 (see also Trans-
acts, Washington Meeting 1939, IATME-Bull, 11, pp, 183 - 195), In 1940, the C-data
and the selected days became part of the IATME-Bulletin 12, later IAGA-Bulletin 12,

The three-hourly K-index (scale 0-9) was introduced by Bartels in 1938, From

the K-figures of 12 selected stations, planetary indices Kp were derived. Both K and
Kp were officially adopted by the IAGA in 1951 and the series of Kp was extended back-
wards to 1932 during the subsequent period, The K-figures of the selected stations for
these early years were published as supplementary (table 1b) in Bulletins 12g and 121,
In addition to Kp, the corresponding range figures ap and related daily indices Ap
and Cp have been published regularly in the IAGA-Bulletins 12,

The meaning of C, Ci, K and Kp, is explained in textbooks, e.g.:. Landolt -

Bérnstein, Zahlenwerte und Funktionen, Band 3, pp. 731 - 744 (Berlin 1952, Sprin-
ger-Verlag), and in Terrestrial Magnetism and Atmospheric Electri-

*) The magnetogram-project for 1972 was supervised by Y,Kamide (Geophysical
Institute, Alaska), assisted by W.Paulishak (WDC-A for Solar-Terr. Physics,
Boulder) and K.Kawasaki (NOAA, Boulder).




city 44, pp. 411-433 (1939) and 46, pp. 301-303 (1941). The results of an exten-
sive study on the index K by P.N.Mayaud are given, together with practical rules
for its determination, in the "Atlas of Indices K", IAGA-Bulletin No, 21 (1967). The
exact definition of Kp is given in IATME-Bulletin No, 12b, reprinted at the end of
the IAGA-Bulletin No. 12i. and in the Journal of Geophysical Research,
Vol, 54, pp, 295 - 299, Sept. 1949, The indices have also been described. for use in
correlation studies in other geophysical fields, in the Annals of the IGY, Vol. 4, pp.
227 - 236 (London., Pergamon Press 1957).

A collection of diagrams for Kp, 1932/33 and 1940 to 1950, together with dia-
grams for the daily characters 1884 - 1950, is given in: Abhandlungen Akad. Wiss,
Gdttingen, Math, - Phys. Klasse, Sonderheft 1 (1951), A second collection from 1937
(up to 1958) has appeared in: Abhandlungen Akad, Wiss, Gé&ttingen, Math, -Phys, Klasse,
Beitrdge zum Geophysikalischen Jahr, Heft 3 (1958). A discussion on time variations
of geomagnetic activity, indices Kp and Ap, 1932 - 1961 has appeared in Annales de Géo-
physique, Tome 19, pp, 1 - 20, 1963, Tables and diagrams of these planetary indices
for the whole period 1832 - 1961 are printed in IAGA-Bulletin No, 18,

Other planetary indices derived from the K-indices, are the three-hourly indi-
ces Kn and Ks for the Northern- and Southern hemisphere and their mean value Km,
These indices are published in the IAGA -Bulletin 32 from 1968%) onwards: They are dis-
cribed in a publication of the Centre National de la Recherche Scientifique, Paris 1968:
"Indices Kn, Ks et Km, 1964 - 1967", by P,N, Mayaud, The complete series of these
indices and the related quantities an, as etc, for the years 1959 through 1971 is avai-
lable on punched cards at WDC - A for Geomagnetism, Boulder, in the same format
as in the above publication,

The equatorial Dst-index for ring current intensity is also published in the

IAGA -Bulletin 32 from 1970 onwards, A description of this index is given in the re-
ports for earlier years, Hourly values of Dst for the years 1957 - 1970 based on the
data of three stations, have been published by M, Sugiura and D,J, Poros in the re-
port No, X -645-71-278 of the Goddard Space Flight Center, This report supersedes
earlier Dst-publications by Sugiura and co-workers, Recently, these Dst values have
been recomputed, using the data of four stations, Hourly Dst-values for the IGY, based
on the data of eight stations, are given in Annals of the IGY, Vol, 35, The same vo-
lume contains three-hourly values of Dst for the IGY as determined by W, Kertz in
a somewhat different way. The hourly values from 1957 onwards are available on mag-
netic tape at WDC - A for Geomagnetism in Boulder,

The auroral electrojet index AE cannot yet be included in the IAGA -Bulletin,

At present this index is not available in time., References to AE are given at the end
of part B of this Bulletin, together with references to the indices Q and R from indi-
vidual observatories,

A description of all indices mentioned in this introduction is given by M. Siebert
in "Handbuch der Physik', Vol, 49/3, pp. 206 - 275 (Springer Verlag, 1971),

Data on rapid variations are given as before in the IAGA-Bulletin 12, 2, ex-
cept that, according to decisions made at the IAGA-Assembly in Madrid, 1969, cer-

tain less important cases are no longer published, The list of so called minor distur-

*) For Kn, Ks etc. 1969 and 1968 see Supplementary Tables in Part E of the
IAGA -Bulletins 32a and 32b,
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bances and rejected solar-flare effects are omitted; ssc's, si's, bays and pulsations,
are given only if reported by a sufficiént number of stations; pulsations without bays
are published in the quarterly bulletins and their yearly supplement, Checklists are

sent to the observatories for the reported pg's and sfe's only.

The Bulletin 32a further contains a data survey for special intervals (mostly

magnetic storms) consisting of a survey of indices over the selected time intervals,
data on sc's, ranges etc, from individual observatories and magnetograms of selected

stations, reduced to the same time scale and comparable intensity scales.

Most data appearing in the yearly IAGA-Bulletin 32 have been given earlier in

monthly and quarterly bulletins, partly in a preliminary form.

The values of Kp, Ap and Cp for a calendar month are usually available, in a
table and in graphical representation, before the end of the next month, and they are
distributed, in time for 27-day recurrence forecasts, to about 400 institutions in many
countries. This service is carried out by the Institut fir Geophysik, Herzberger Land-
strasse 180, 34 Gottingen, Germany. Requests may be directed to this address.

Monthly tables of Kn, Ks, Km and related quantities are distributed by the Insti-
tut de Physique du Globe, 9 Quai Saint Bernard - Tour 14, Paris V€, France.

Monthly bulletins on Ci, selected quiet and disturbed days and preliminary data
on rapid geomagnetic variations, as well as threemonthly bulletins on pulsations, are
sent to about 190 observatories and institutions by the International Service of Geo-
magnetic Indices, c/o Royal Netherlands Meteorological Institute, De Bilt, Netherlands.
A yearly supplement to the threemonthly bulletins is distributed in the same way.

The data on rapid variations, including pulsations, are collected and prepared
for publication at the Observatorio del Ebro, Roquetas, Spain.

Much of the data published in these bulletins can also be found in the monthly
publication "Solar Geophysical Data' issued by the NOAA Environmental Data Service,
Boulder, Colorado, USA.

IAGA - Commission IV on Magnetic Variations and Disturbances
J.A,Jacobs, Chairman
University of Alberta, Edmonton, Alberta, Canada
International Service of Geomagnetic Indices

D.van Sabben, Director
Koninklijk Nederlands Meteorologisch Instituut, De Bilt, Netherlands
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EXPLANATION OF THE TABLES AND DIAGRAMS

Part A, List of Observatories.

The observatories are arranged according to their geographic latitudes. The two
letter symbols have beenchosen as far as possible in accordance with the List of Obser-
vatories, compiled by G. Fanselau (IAGA-Bulletin No. 20, 1965). For observatories
which have removed over a small distance, the old name is sometimes maintained, but
the coordinates correspond always with the new site, The symbols are used in the tables
of K-figures (now on magnetic tape, formerly in IAGA-Bulletin 12,1) and in the lists
of rapid variations (Part C of this Bulletin)., Observatories taking into consideration
certain data from ionospheric or solar observatories for their reports of solar-flare
effects, are marked by an asterisk.

The last three columns contain the scale value of the H-records in Y/mm, the
lower limit for K = 9 used by the observatory in scaling K-indices and the period of
time for which the observatory reported K-indices, Of this period, the first and, if
the reporting has ended, the last year are given, A letter indicates whether the re-
porting has been continuous or almost continuous (C) or with interruptions (I). Details
of the reporting-periods can be found in IAGA-Bulletin 12, page 12 (up to 1947) and

corresponding places in later IAGA-Bulletins,

Part B, Indices.

B, 1,2 The daily international character figure Ci is defined as the mean value of

the C figures of about 30 observatories. These are the observatories from

which the C-figures are generally received within four weeks after the end of the month,

B. 3 The selection of the quiet and disturbed days is made on the basis of three

criteria: (a) the sum of the eight values of Kp. (b) the sum of the squares
of these values, (c) the greatest of the eight values of Kp. According to each of these
criteria, a relative "order number' is assigned to each day of a month, the three or-
der numbers are averaged and the days with the lowest and the highest mean order
numbers are selected as the five quietest, the ten quietest and the five most disturbed
days.

It should be noted that these selection criteria give only a relative indication
of the character of the selected days with respect to the other days of the same month,
As the general disturbance level may be quite different for different years and even
for different months of the same year, the selected quiet days of a month may some-
times be rather disturbed or vice versa, In order to indicate such a situation, selec-
ted days which do not satisfy certain absolute criteria are marked as follows:

A selected ''quiet day' is considered not ''really quiet" and marked by the letter
A if for thatday: Ap >6, or marked by the letter K if Ap<6, but one Kp>»3o0 or two
Kp values are >3-,

A selected ''disturbed day'" is considered
an asterisk if Ap < 20, (Ref,: P.N. Mayaud, Ann,. Géophysique t. 26, 1969,
pp. 901 - 921).

not really disturbed' and marked by
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B, 4 The planetary three-hour-range index Kp is the mean standardized K-index

from 13 observatories between 46° and 63° northern or southern geomagne -
tic latitude., The scale is 0 to 9, expressed in thirds of a unit, e.g., 5-1is 42/3,
50 is 5, 5+ is 51/3. This planetary index is designed to measure solar particle ra-
diation by its magnetic effects, especially to meet the need of research workers in
the ionospheric field. Several other indices are derived from Kp., namely the 3 hour
index ap (the equivalent range) and the daily indices Ap and Cp,

The Kp-stations are: Meanook (Canada), Sitka (Alaska), Lerwick (Shetlands),
Eskdalemuir (Scotland), Lovd (Sweden), Rude Skov (Denmark), Wingst (Germany),
Witteveen (Netherlands), Hartland (England), Ottawa (Canada), Fredericksburg (Virgi-
nia), Amberley (New Zealand), Toolangi (Australia).

The three hour equivalent amplitude ap is related to Kp as follows:

Kp = 0o 0+ 1= lo 1+ 2= 20 2+ 3- 30 3+ 4- 40 4+
2 3 4 5 6 7 9 12 15 18 22 27 32

"
o

ap

Kp = 5- 50 5+ 6- 6o 6+ T- To ™+ 8- 8o 8+ 9- Y0
ap = 39 48 56 67 80 94 111 132 154 179 207 236 300 400

In order to use ap as an equivalent amplitude, it is considered in relation to
the conditions at a standard station, which is a station having the lower limit of 500Y
for K=9, At such a station the average range in Y's of the most disturbed of the three
force components in a three hour-interval can be taken as 2.ap (for instance, for
Kp = 3+, as 36Y). In other words ap is an equivalent amplitude in the unit 2.

The column headed Ap gives the daily average for the eight values ap per day,

'

Therefore, Ap may be called the "equivalent daily amplitude Ap', expressed
in the unit 27Y for a standard station.
Observatories wishing to compute, from their own K-indices, a local equi-

valent amplitude ak, may proceed as follows:

K 6 7 8 9
ak = 0 3 7 15 27 48 80 140 240 400

1
o
—
[}
w
e
w

This table is valid for all observatories., Using the values of the table, ak has
the meaning of an index, If it is desired to convert the index ak into an equivalent
amplitude in the unity, the conversion factor is obtained from the lower limit for K= 9
valid at the station by dividing the limit by 250, For instance, at Sodankyld, where
the lower limit for K = 9 is 1500Y, the factor is 6, so that, for K =3, the equivalent
amplitude is 907, or, in other words the index ak for Sodankyld expresses equivalent
amplitudes in the unit 67Y. Similary, Ak is the daily average of the ak.

Use of the daily Ap (planetary) or Ak (local value) is recommended in prefe-
rence to the sum of the indices Kp or K,

The last column gives the daily planetary character figure Cp, as
defined in Bulletin 12e, p. 111, It should be noted that Cp, introduced for a stan-
dardization of the international character-figures Ci, has not been approved by the
Association, Instead, Ap was preferred, For a rough conversion of Ci-figures (prior
to 1932) into Ap, the following table (derived from Bulletin 12e, p. 111, Table 2) may
be used:




1.Ci=0 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20
Ap=2 4 5 6 8 95 11 12 14 16 19 22 26 31 37 44 52 63 80 110 160

B. 5 -8 These tables give the frequencies of occurrence of Kp-values during the year,

the monthly average values of Ap and Cp and lists of magnetic storms and

of very quiet intervals, based on the successive occurrence of certain Kp-values,

"musi-

B. 9 The diagrams of Kp show the values of Kp from the table B 4 in a
cal note script" as defined in the key, The arrangement in solar rotations

is made in order to show the 27-day recurrence tendency,

B, 10 The three-hourly indices Kn and Ks for the Northern and Southern hemis-

pheres are derived from the K-indices of observatories in the sub-auroral zo-
nes, 11 in the Northern and 7 in the Southern hemisphere, namely: Memambetsu (Japan),
Petropavlovsk, Magadan, Tomsk, Sverdlovsk (USSR), Niemegk (Germany), Witteveen
(Netherlands), Hartland (England), Fredericksburg (USA), Victoria (Canada), Tucson
(USA), Amberley (New Zealand), Toolangi, Gnangara (Australia), Kerguelen (Indian
Ocean), Hermanus (South africa), Argentine Isl. and Orcadas del Sur (Argentine), *)
These K-indices are standardized according to the distances of the stations to the
auroral zones, The stations are arranged in groups, each group representing a lon-
gitude sector in one of the hemispheres, The mean standardized K for each sector is
converted into an equivalent amplitude and the weighted means an and as of these am-
plitudes are converted back into Kn and Ks, Km is derived in the same way from am,
the mean of an and as, (This method is different from the method followed in the
case of Kp, where ap is derived from Kp),

The tables are printed mechanically, As the indices are determined with an
accuracy of one third of a unit, the values of 3Kn, 3Ks and 3Km are tabulated. An,
As and Am are the daily mean values of the amplitudes an, as and am, Am2 is the
mean of am over a 48-hour period centered in the middle of the day. g n and s in-
dicate the standard deviations of the sector values of K in the N, - and S.hemispheres.
Monthly mean values of An, As and Am are given at the bottom of the tables,

B. 11,12 The equatorial Dst-index for the intensity of the ring current is the deviation

of the horizontal component H from its quiet time value, averaged over a
number of low latitude stations, These stations are: Honolulu (Pacific), San Juan (USA),
Hermanus (South Africa) and Kakioka (Japan). The exact definition of Dst is given in
earlier data publications (see Introduction, for references)., Monthly tables of hourly
Dst-values are given, followed by a table of daily mean values and a graph of hourly

values for the whole year.

Part C. Rapid Variations,

C. 1 Sudden commencements followed by a magnetic storm or by an increase in

activity lasting at least one hour (ssc). This list is based upon the data as

reported monthly by the observatories. Only the cases reported by at least ten stations

*) For the determination of the indices Kn, Ks etc. for 1972, the data from the
stations Orcadas del Sur and Tomsk could not be included,




are given. Stations in isolated regions are thereby counted morefold, depending on the
local density of the stations' network. The times in the column at the left are mean
values; but the earliest and latest times reported by the observatories for the begin-
ning of the phenomenon are added in brackets. For printing reasons only the minutes
are given, These minutes generally belong to the hour of the phenomenon; but if they
are underlined, they belong to the preceding hour, The observatories are mentioned
in six groups under the letters A, B, C, D, E, X, as follows:

A,..when the phenomenon in their magnetograms is very remarkable

B...when it is a fair, ordinary, but unmistakable

C...when it is a poor or doubtful case

D...when it was decidedly not recorded in the magnetograms although the re-

cords were satisfactory

E...when the phenomenon cannot be discerned because of heavy disturbance

X...when the record is missing

In some cases one or more observatories preferred another qualification (si,

b, bp, etc); these observatories are included in parentheses,

c. 2 Bays or pulsational disturbances associated with bays, The times at the left-

hand side of the table have the same meaning as in table C, 1. The obser-
vatories are mentioned in groups, according to the qualification (b, bs, bp, etc) which
they have attributed to the phenomenon in accordance with the definitions given by the
Copenhagen- and Berkeley meetings, The classification symbols A, B, C, D. E, X,
are the same as mentioned in C, 1, The meaning of the symbols b, bs, ete, is:
b,...clear and isolated bay appearing during a calm period without pulsations
or sharp beginning
bs...bay with sharp beginning without pulsations
bp, ..bay with pulsations without sharp beginning
bps. .bay with pulsations and sharp beginning
pi2 ., train of pulsations of irregular shape and beginning mostly impulsive, with
period 40 - 150 sec,, consisting of several series of oscillations, each
series lasting about 10 minutes (pi2 corresponds with the former pt)
pg...giant pulsations, viz,, exceptional pulsations of very great period and re-
gularity, with sufficient relative amplitude
If pulsations precede or follow the beginning of the bay with a time lag of not
more than about ten minutes, then symbols bp and bps are used, If the interval is
greater, both phenomena are reported separately. As for the ssc's, this list contains
only the cases reported by at least ten stations (isolated stations counted morefold).
Moreover it may be that a bay has been selected by the observatories out of a group
of many similar disturbances all occurring on the same day, Therefore the list is not
complete and it seems better not to use this table for statistical purposes without cau-
tion, This holds also for the other tables,

C, 3 Sudden impulses (si), These are sudden magnetic changes which could not

be classified as ssc, bs, etc, As for the ssc's, this list contains only the
cases reported by at least ten stations (isolated stations counted morefold). The mean

times and extreme times of the beginning of the phenomena are given as in table C.1.




xi

C. 4 Giant pulsations (pg) are given, which were reported originally by at least

two stations (or by one station, if situated in a very isolated region and if the pg was
classified as A). These pg's were checked by the observatories, mentioned in the
heading of the table, It is very probable that several cases included in the Table are
not real pg's in the sense given to the former classical polar pg's. Nevertheless, in
order to clarify the actual signification of this denomination for the different obser-
vatories and to know the world distribution of this phenomenon, the table gives the
answers to the checking-lists for all the cases in which a positive answer was given
by some observatories, situated in regions where typical pg's have been observed in
the past, Period and amplitude of the pg's as reported by the individual observatories
are also included, as well as the times of beginning and ending of the phenomenon if

these deviate from the times given in the left column,

C. b5a Solar-flare effects (sfe) were reported by many observatories, A check of

the reported cases has been made by the observatories, mentioned in the
heading of the table. In some cases data from the monthly reports of other stations
have also been used, in order to get a better idea of the reported effects, The symbols
of such stations are included in square brackets, The times tabulated in the column
at the left are mean values of the times given for the beginning of a phenomenon, In
cases where a clear simultaneous disturbance from an ionospheric or solar observatory
or from a radio service, which gives support to the geomagnetic solar-flare effect,
has been well established, the indicated time has been underlined, Stations in the day-
light hemisphere have been written behind the indicated times and grouped in the same
way as in Table C, 1. Observatories near the subsolar point are underlined, Stations
lying in the twilight-zone, which reported a clear disturbance are indicated by dotted
brackets, Stations under the same circumstances in full dark have been given in pa-
rentheses. Stations on the night-side of the earth, which gave a negative or doubtful

answer, have been omitted,

C. 5b Doubtful solar-flare effects. In general, the following cases have been con-

sidered as doubtful: those where well located stations (with respect to the
subsolar point) did not report such an effect, (although several other stations have re-
ported it), and those where some stations in full dark mentioned a disturbance which,
considering the hour and their geographic position, was probably no night-side bay
coexisting with a sfe at the day-side of the earth, Further some cases were conside-
red doubtful because the interpretation of the totality of data was hindered by simul-
taneous world wide perturbation and also when the solar, radioelectiric and ionosphe-
ric records were available, but did not show any clear effect at the time of the pre-
sumed sfe. Nevertheless it is very probable that several of these cases are real so-

lar-flare effects.

Part D. Data on special intervals,

The first lines give a survey of indices Kp, Kn and Ks for the selected periods.
Dst is given in a graphical form as follows: A single horizontal line indicates that
Dst is negative, a double line means Dst<«-50, a triple line means Dst< -100, etc,

In the list of data from individual observatories, the sign of the amplitude of an ssc
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is to be taken algebraically for D and Z, D reckoned positive if towards the East and
7 reckoned positive if downwards, sc* means that the sc-movement (for which the
amplitudes are given) was preceded by a small reserve impuls. The ranges of D, H
and Z are the differences between the highest and the lowest values of these components
attained during the storm. The end of the storm is indicated by the cessation time of
reasonably marked disturbance movements in the traces, more specifically when the
K-index diminishes to 2 or less for a reasonable period.

The stations for which K-indices are given, are selected on the basis of a re-
presentative distribution over all parts of the world, The stations are indicated by their
symbols, according to part A of this Bulletin,

Magnetograms are given for three groups of stations, namely for stations in-
side the polar caps (upper diagram), for stations in the auroral zones (middle dia-
grams) and for stations in lower latitudes (lower diagram). The selected stations may
not always be the same, depending on the availability of the magnetograms, *) The mag-
netograms have been reduced to the same time scale and comparable intensity scales,

Only the H-component is shown, except for some stations near by the geomag-
netic pole, where both H and D or X and Y are given. The Sq-variation has been
substracted from the records,

#) Stations used in Part D, which are not included in the List of Observatories

(Part A) are the following:

CB  Cambridge Bay 69° 1 N 25
1

NQ Narssarssuaq 612 11 N 31

5 geomagn, +77,0 301,0
4~ 35 " +71,2 37,6

Erratum IAGA-Bulletin 12 v 1, 1967

In the list of Magnetically Selected Days 1967, in page 85 (table 3), the 5 Quiet
Days abusively include the date 26 December. This date should be changed into 25

December,




Part A
LIST OF OBSERVATORIES
i;‘;;n' Observatory Collaborator i o .. YSH 1(5{\:31' reK
Lat, Long, Lat, Long, |[/mm Nmit P:
Alert +82° 30" |207° 30" | +85.7° | 168.7°
BT [ Cheisa (B. Tikhaya)| V. Y. Danilov +80 37 58 03 +71.3 156.0 5 2000 | 341 -
CC | Cape Chelyuskin V.A.Smirnov +77 43 104 17 +66. 2 176.5 10 2500 | 55C -
TH | Thule K. Lassen +77 29 |290 50 +89.0 358.0 8 1000 55C70
MLB | Mould Bay +76 12 |240 36 +79.1 2847
RB | Resolute Bay R. G. Madill +74 41 |265 10 +83.0 | 289.6 1500 | 52C55
B4 Bear Island S. Berger +74 31 19 01 +71.1 124, 0 17 2000 57C59
DI Dikson A. M. Denisova +73 33 80 34 +63,0 161, 6 10 1500 341 -
MS | Matoshkin Shar N.D. Medvedev +73 16 56 24 +64,8 146.5 2500 | 55C56
TI Tiksy T. L. Kaplan +71 35 (129 00 +60. 4 191.4 5 1000 551 -
PB | Point Barrow T. L, Hardiman +71 18 [203 15 +68,5 241,1 30 2500 57C -
TR | Tromsd S. Berger +69 40 18 +67,2 116.8 5 2000 47C -
GO | Godhavn K. Lassen +69 14 (308 +79.9 32.5 10 1800 | 431 -
Al Abisko K. Borg +68 21 18 49 +66.0 | 115.0 10 1500
MM | Murmansk G..A. Lokinov +68 15 33 05 +63.5 126, 2 7 2500 57C -
KI Kiruna G, Gustafsson +67 50 20 25 +65,3 115, 8 11 1500 521 -
SO | Sodankyld #=| E.Kataja +67 22 26 38 +63.8 120.0 9 1500 | 141 -
WE | Welen N.I1. Zueva +66 10 |190 10 +61.8 237.1 8 1250 55C -
CO |College #| J, B, Townsend +64 52 [212 10 +64,6 256.5 8 2500 41C -
BL | Baker Lake R.G. Madill +64 20 [263 58 +73.8 [ 315.2 6 2500 | 52C55
RY | Leirvogur (Reykj.)| Th.Saemundsson +64 11 |338 18 +70. 2 71.0 15 1500 | 64C -
SR Srednikan N, W, Savangeewa +62 26 |152 19 +53,2 210, 6 4 550 401 -
DO | Dombfs E. Gjden +62 04 9 07 | +62,3 |100,1 9 750 | 25C -
YA | Yakutsk A, A Danilov +62 01 |129 40 +51,0 |193.,8 6 550 | 411 -’
PT | Podk. Tungusta +61 31 90 00 3. 550 72C -
NU | Nurmijdrvi #| M. Kivinen +60 30 24 39 +57,8 112, 6 8 750 58C -
LE | Lerwick * | B.R. Leaton +60 08 |358 49 +62.5 88,6 4 1000 | 32C -
MG | Magadan * +60 07 |151 01 +50.6 210,1 2 550 | 67C -
LN | Leningrad G. D, Swetlajev +59 57 30 42 +56. 2 117.4 3 600 | 55C -
LO | Lovd F.Eleman +59 21 17 50 +58. 1 105, 8 4 600 | 30C -
CH | Churchill +58 48 |265 54 +68.8 |[322.5
81 Sitka * | R.J. Main, Jr. +57 04 [224 40 +60.0 [ 275.4 7 1000 | 32C -
SV Sverdlovsk T, N, Panov +56 44 61 04 +48.5 140, 7 5 550 411 -
TM | Tomsk 0.K. Gordjejev +56 28 84 56 +45,9 159, 6 4 350 | 58C70
RS | Rude Skov A, Lundbak +55 51 12 27 +55.8 98.5 10 600 | 40C -
KN |Kazan M. P, Tsjerzor +55 50 48 51 +49,3 130, 4 5 550 | 411 -
MO | Moskva W. N. Bobrov +55 28 37 19 +50, 8 120,5 2 550 451 -
ES | Eskdalemuir * | B.R. Leaton +55 19 |356 48 +58,5 82,9 4 750 | 32C -
GW [ Great Whale River +55 16 (282 13 +66.8 347.2
NS | Novosibirsk +55 02 82 54 2, 350 | 72C - |
ME | Meanook Anne B.Cook +54 37 |246 34 +61.8 301,0 11 1500 | 32C -
HL | Helu W.Czyszek +54 37 18 49 +53.4 |103.7 4 550 | 56C -
MN | Minsk M. S, Babuchnikov +54 04 27 08 +50, 6 113.8 4 550 62C -
ST Stonyhurst J.E.Worthy S.J, +53 51 |357 32 +56, 9 82,7 6 600 60C66
WN | Wingst =1 O, Meyer +53 44 9 04 +54.5 94,0 (i 500 | 40C -
PK | Petropavlovsk +53 06 |[158 38 +44, 4 218, 2
W1 Witteveen #*| D.van Sabben +52 49 6 40 +54, 2 91.0 10 500 40C -
IR Irkutsk W. S, Pirozjkov +52 10 104 27 +41,0 176.9 6 350 411 -
SW | Swider Z.Kalinowska +52 07 21 15 +50, 6 104.6 4 500 421 -
NI Niemegk K. Lengning +52 04 12 40 +52,2 96,3 2 500 | 37C -
VL | Valentia *1 8. Mc Williams +51 56 |349 45 +56.6 73.4 3 500 | 58C -
BE Belsk J. Marianiuk +51 50 20 48 +50. 4 104.1 1 500 60C -
GT Gdéttingen M, Siebert +51 33 9 58 +52,3 93,7 3 500
CM | Collmberg B. Tittel +51 19 13 00 +51.5 96.5 1 500 | 54167
HA | Hartland *| H. F. Finch +51 00 [355 31 +54, 6 79.0 4 500 | 28C -
KV [ Kiev I.A.Mjelnitsjoek +50 43 30 18 +47.3 112.2 2 350 | 58C -
MA | Manhay L, Koenigsfeld +50 18 5 41 +52,0 88.8 2 500 40C -
DB | Dourbes *| A, de Vuyst +50 06 4 36 +51.7 88.7 4 500 | 55C -
RA | Racibdrz W Krainski +50 05 18 11
PR _| Pruhonice *] V. Bucha +49 59 14 32 +49. 9 97. 3 4 500 | 53C -




Part A
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LIST OF OBSERVATORIES - continued
' i ag i G o -
igin Observatory Collaborator o e TSH ltl’\"‘::l !':B\El-
Lat, Long. Lat. Long. [Ymm| ore
LV | Lvov P.W.Soemarcek | +49° 54' | 23° 45’ | +48.0°] 105.8° 3 550 | 55C - |
KD | Karaganda G. 1. Gerasimov +40 49 73 03 +40,0 148, 4 2 350 66C -
BV Budkov J. Boukka +40 04 14 01 +40,1 96, 2 1 691 -
Vi Victoria B. Caner +48 31 [236 35 +54.3 202.7 2 500 537C -
NE Newport A, H, Travis +48 10 | 242 32 +55.1 300.0 68C -
FU | Furstenfeldbruck * | K, Wienert +48 10 11 17 +48, 8 93,3 3 500 | 48C -
CF | Chambon-la-Forét*| J. P.le Mouel +48 01 2 16 +50, 4 83.9 ] 500 | 401 -
HB | Hurbanovo *| S, Pintér +47 54 18 12 +47. 1 99.8 4 350 | 51C -
UB |Ulan Bator G. Chimiddorj +47 52 [107 03 +36, 1 178, 0 1 300 | 56C -
JO | St.Johns G. A, Brown +47 36 [307 19 +58.7 21.4 ] 750 | 69C -
NA Nantes O, Noblanc +47 15 |358 27 +50, 5 80,1 6 500 50C59
SA Yushno-Sakhalinsk | B. E. Mardjerfjeld +46 57 142 43 +36,9 206, 7 3 350 54C -
TY | Tihany +46 54 17 53 +46. 4 99,1 4 58C -
OD |Odessa W. N. Sjajefski +46 47 | 30 53 +453.8 | 111.1 2 350 | 55C -
KK | Novo Kazalinsk A, K.Karpjenko +45 46 62 07 +39.9 138.6 1 350 | 66C -
OT |Ottawa W.R. Darker +45 24 | 284 27 +57,0 351,35 i} 750 32C -
SU |Surlari +44 41 [-26 15 +42.5 106, 0 2 350 | 57C -
GC Grocka # | M, Stojkovidé +44 38 20 46 +43,6 100, 9 3 350 581 -
RT | Roburent * | M. Bossolasco +44 18 7 53 +45,8 68,5 56C -
MT | Memambetsu *| T. Yoshimatsu +43 55 (144 12 +34.0 | 208,4 2 350 | 57C -
AG | Agincourt | A. A, Onhauser +43 47 | 280 44 +55,0 | 347.0 5 600 | 40C69
VK Vladivostok E, I..Bobuljova +43 41 132 10 +33.0 198, 0 4 300 55C -
AT | Alma Ata +43 16 77 23 +33.4 152, 0 64C -
PN | Panagjuriste +42 31 24 11 2 350 | 72C -
LG | LogroYio *| T, Miguel Lafuente | +42 27 |[357 30 +46, 1 77.0 4 350 | 57C -
AQ | Aquila * | F. Molina +42 23 13 19 +42,9 92,9 5 350 | 58C -
TF | Tbilisi (Tiflis) N. A, Katziachwili +42 05 44 42 +36,7 122,1 1 350 401 -
TK | Tashkent Zarotsjentseva +41 25 69 12 +32,4 143, 7 2 300 | 411 -
MD | Maddalena M. Giorgi +41 3 9 24 +42,7 88,5 3 350 58C63
IK Istanbul-Kandilli O. Uyar +41 04 29 04 +38.5 107.5 3 300 | 52C -
EB |Ebro *|J.0,Cardus +40 49 0 30 +43,9 79.7 3 350 42C -
CI Coimbra V, Seiga +40 13 351 35 +44,8 T1.3 4 350 51C -
BD | Boulder +40 02 |254 42 +48.9 | 316,4
TL | Toledo R.Gdémez-Menor +39 53 |355 57 +43.6 75.17 6 350 48C -
ON |Onagawa +38 36 |141 28 +28. 4 206, 7
FR | Fredericksburg R. Kuberry +38 12 |282 38 +49,6 348,48 2 500 3z2c -
PE | Pendeli * +38 03 23 52 +36, 2 102, 0 4 300 | 59C -
GI Gibilmanna #=| M. Georgi +37 59 14 01 +38,5 92.2 2 350 | 54C57
AK Ashkhabad W, G, Dubrovskij +37 97 58 06 +30,5 133, 4 2 300 58C -
SM | San Miguel A, Silva de Sousa +37 46 334 21 +45,6 50,9 4 350 51C -
AE | Almeria G. Vazquez +36 51 |357 32 +40,6 75.3 5 350 | 64C -
SF San Fernando M. Cataldn +36 28 [353 48 +41,0 71.3 3 350 40C -
KA Kakioka #| T, Yoshimatsu +36 14 |140 11 +26.0 206, 0 3 300 36C -
TP Teheran (Persia)*| H, K, Afshar +35 44 51 23 +29,3 126,4 2 300 571 -
KS | Ksara J. Plassard +33 50 35 54 +30. 4 112, 0 [ 300 | 48C -
sS Simosato K.Sugiura +33 34 [135 56 +23.0 |202.4 2 300 | 537C58
AV | Averroes (Maroc) | P, Stahl +33 18 |352 35 +38,1 69,1 3 350 70C -
DS Dallas Lavon Posey +32 59 [263 15 +43,0 327,17 -
AS Aso *=| Y. Tamura +32 53 |131 01 +22.1 198.1 3 300 57157
TU | Tuscon Clyde J. Beers +32 15 |249 10 +40, 4 312, 2 3 350 38C -
KY | Kanoya *| T, Yoshimatsu +31 25 |130 53 +20,5 198.1 2 300 58C -
QU | Quetta #= | K, U. Siddigi +30 11 66 57 +21,6 139, 7 3 300 531 -
ML | Misallat M. Fahim +29 45 30 54 +26, 7 105.8 2 300 56C -
SZ Santa Cruz (Ten,) | C. Marzdn +28 29 |343 43 +35,0 58.6 2 300 64C -
LP Lunping #=| P, H,Kong +25 00 121 10 +13,8 189, 5 2 300 68C -
TA | Tamanrasset L. Le Donche +22 48 5 31 +25. 4 80,6 4 300 521 -
HO | Honolulu R. C. Munson +21 19 (202 00 +21.1 266.5 3 300 | 381 -
TE | Teoloyucan #| C,CaYién Amaro +19 45 |260 49 +28.6 327.1 3 300 511 -
AL | Alibag +18 138 72 52 + 8,5 143, 6 4 300 | 40C -
8J San Juan M. Vazquez +18 07 |293 51 +29,.9 3.2 2 300 38C -
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LIST OF OBSERVATORIES - continued
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Eﬁin Observatory Collaborator Cesiming Sevrie YSH luK\:::‘ I.'Ep

Lat Long. Lat, Long. /mm Himnit *
HD | Hyderabad B.J.Srivastava  |+17° 25 [ 78° 33" | + 7:6° [ 148:6° | 5 | 300 601 -
MB | M'Bour *| H.G. Barsczus +14 24 [343 03 +21.3 55.0 7 350 | 52C -
MU [ Muntinlupa =| C,Palma +14 22 |121 01 + 3.0 189, 7 4 300 | 64C -
GU | Guam K. Cravens +13 35 | 144 52 + 4,0 212.9 3 300 58C -
AN Annamalanaigar +11 24 79 41 + 1.5 149, 4
AA | Addis Ababa E,.Cambron +09 02 38 46 +.8.3 109, 2 300
TV | Trivandrum +08 29 76 57 -1.1 146, 4
KR | Koror K. Gravens +07 20 [134 30 + 3.2 203. 4 300 58
PA Paramaribo D.van Sabben +05 49 [304 47 +17.0 14.5 7 57C58
FQ | Fdguene J,del C.Quintero +05 28 |286 16 +16, 9 155.1 4 300 57C60
BA .Bangui A. Lapouille +04 26 18 34 + 4.6 88.5 3 350 | 521 -
MC | Moca A, G. Cogollor +03 21 8 40 + 5.7 78.6 3 300 64C -
BN | Bunia P, Herrinck +01 32 30 11 - 0,4 99,3 2
TT | Tatuoca J. A, Ferreira -01 12 |311 29 + 9.6 20.8 3
LR | Lwiro *| G. Bonnet -02 15 28 48 - 4.0 98. 2 5 350 | 58CG60
HN | Hollandia D, van Sabben -02 34 [140 31 -12.6 210, 3 5 300 | 57C58
Bl | Binza :(]; Herrinok 04 23 | 15 16 | - 3.4 | 83,2 4 651 -
TG | Tangerang R. Susanto -06 106 38 -17.6 175.4 4 300 401 -
LU Luanda V.8. Moreira -08 55 13 10 - 1.2 80,5 3 350 61C -
PM | Port Moresbey *|I.B.Everingham -09 24 [147 09 -18,7 | 218.0 3 300 58C -
KC |Karavia (Congo) ({F-Herrinck -1 39 | 27 28 | 1207 | et 5

(G, Lesambo

HU Huancayo =| A A, Giesecke M, -12 02 |284 41 - 0.6 353.8 3 600 37C -
DA Darwin L.S, Prior -12 20 |131 00 -22,0 201,3
AP | Apia #| A, L. Cullington -13 48 |188 14 -16.0 | 260.2 4 300 | 40C57
PP | Papeete-Pamatal G. Rouchouse -17 34 |210 25 -15.3 282.8 1 350 68C -
TN | Tananarive v(zf[:'e“’m -18 55 | 47 33 | -23.1 |12 1 300 | 50C -
MR | Mauritius B. M, Badya -20 06 57 3 -26,6 122,4 3 500 56C60
LQ | La Quiaca R.P.J.Herndndez |[-22 06 |294 24 -10.6 3.2 3 350 | 64C -
VA Vassouras L.I.Gama -22 24 [316 21 -11.9 23.9 4 600 52C64
LM | Lourengo Marques| F, Augusto Leal -25 55 32 35 -27.7 95.8 3 300 | 67C68
BR | Brisbane R.F. Thyer -27 32 |152 55 -35,8 | 226.9 500 | 57C64
WA | Watheroo P. M. Mc Gregor -30 19 |115 53 -41.8 | 185.6 3 350 | 37C59
P1 Pilar R. P, J.Herndndez -31 40 |296 07 -20,2 4,0 3 300 401 -
GN | Gnangara #| P.J.Gregson -31 47 |115 57 -43,2 185.8 3 350 | 59C -
HR | Hermanus #=| L. Loubser -34 25 19 14 -33.7 81.7 2 300 | 40C -
AC | Las Acacias H. A, Hartmann -35 00 (302 19 -24,0 10,3 2 350 64C -
TO | Toolangi «| L, S, Prior -37 32 |145 28 -46.7 |220.8 4 500 | 41C -
AM | Amberley #| A, L. Cullington -43 09 |172 43 -47,17 252.5 5 500 37C -
TW | Trelew =1 0, P, Pelliciuoli -43 15 |294 41 -31.7 3.2 3 350 57C -
KG | Kerguelen R. Schlich -48 21 70 12 -56.5 | 127.8 6 750 | 571 -
MI | Macquarie Island L.S, Prior -54 30 |158 57 -60.7 | 243.0 25 1500 | 52C -
OR | Orcadas del Sur -60 44 [315 13 -50.1 18.2 400
AR Argentine Island C. N, Horton -65 15 295 44 -53.8 3.3 BTI -
OA | Qasis -66 06 92 09 -77.2 160,8 g 2000 57C58
WK | Wilkes & -66 15 [110 35 -77.2 179, 2 25 2500 58C66
MY | Mirny U. N.Oviannikoy -66 33 93 01 -77.0 | 146.8 & 2000 | 57C -
DU | Dumeont d'Urville R. Schlich -66 40 [140 01 -75.6 230, 9 8 1800 B7C -
MW | Mawson #| L, S, Prior -67 386 62 53 -73,2 103,1 10 1500 55C -
CT | Charcot -69 23 [139 01 -78,3 | 234.5 1500 | 57C58
PO | Pionerskaya -69 44 95 30 -80.3 146, 5 12 2000 | 57C58
NL | Novolazarevskaya | V. A, Kazarin -70 46 11 50 -66,2 53.6 15 1500 | 60C -
BB | Base Baudouin -70 26 24 19 -69, 63, 64C66
HT | Hallett -72 19 |170 13 -74,7 | 278,2 31 2500 | 57C62
HY | Halley Bay J.C.Farman -75 333 24 -65.8 24.3 7 2000 | 57C58
SB Scott Base #| A, L, Cullington -77 51 166 47 -79.0 204, 4 22 2000 a7C -
LA Little America J, J. Gniewek -78 197 50 -74,0 312,0 2500 57C5H8
VO Vostok 1. N. Babakov -78 27 |106 52 -89-2 9l1.4 11 2000 581 -
BY Byrd Island -80 01 240 29 -70.6 336.3 24 2500 58C60
SP | South Pole -90 -78.5 0.0 29 2000 60
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