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GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954

INTRODUCTION

This compilation of sunspot and geomagnetic-storm data has been made in the
hope that it will be useful to those investigating solar-terrestrial relationships.
The sunspot data have been extracted from the annual volumes of the Greenwich
Photoheliographic Results* covering the whole period of eighty years of the Greenwich
measures of the areas and positions of sunspots commencing in April 1874. To meet
requests for sunspot data for comparison with meteorological, magnetic or ionospheric
data, the mean daily areas of sunspots and faculae for each calendar month over the
whole period have been incorporated, the unit period adopted in the Greenwich
Photoheliographic Results having always been that of the Sun's synodic rotation,
averaging 27.3 days.

For the tabulation of geomagnetic storms, the annual volumes of the Greenwich
Magnetic and Meteorological Observations have been freely used, but the catalogues
have been based primarily on the examination of the magnetograms themselves obtained
at Greenwich up to 1926» and since that year at Abinger, Surrey. Earlier catalogues
of geomagnetic storms for the period 1874 April to 1927 (the preparation of which
was initiated by a former Chief Assistant, Professor W. M. H. Greaves) were published
in the Greenwich Photoheliographic Results 1927 (pp. С 131-39). Those are now
superseded by the present catalogues 1874-1954 given in an improved form. The onset
of the storm has been given more accurately whenever justified by the character of
the trace-movements and the accuracy of the time scale, (regular quick-run recording
was commenced in 1938)- Notes have been appended to a number of the "great" storms.
Any statistically associated sunspot has been tabulated according to its position
within the inclusive limits of -3.0 to +5.0 days (l day • 13°2 of solar longitude)
from the Sun's central meridian at storm onset, instead of -4.0 to +4.0 days as in
the 1927 catalogues. The addition in the present catalogues of a column giving the
longitude of the Sun's central meridian at the time of storm onset will serve to
disclose recurrence tendencies.

The contents of this volume are arranged under four chief headings, as follows:

AREAS OF SUNSPOTS AND FACULAŒ

(a) Yearly values of the mean daily areas of sunspots and of faculae from 1874 to
1953. The projected areas are expressed in millionths of the Sun's disk, and
the areas corrected for the effect of surface foreshortening are expressed in
millionths of the Sun's hemisphere.

* or, up to 1900, included under the title "Resulta: Spectroscopic and Photographic Observations.'
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There are also tabulated (l) the annual mean value of the range in the diurnal
inequalities in magnetic Declination at Greenwich, obtained from "quiet" days.
The values from 1874 to 1888 inclusive have been derived from the mean diurnal
inequalities from all days (excluding some days of very great disturbance) using
an empirical correction. (2) The annual mean daily sunspot "number" (/?) as
published in Astronomische Mitteilungen by the Federal Observatory,, Zurich.
Acknowledgment is made to the Director of the Federal Observatory for permission
to reprint these values and the monthly values given in the next section.

(b) Mean daily areas of sunspots and faculee for each calendar month from 1874
April to 1954 June, the area units being as in .(a).

Use was made of punched cards in deriving, ab initia, the monthly mean daily
areas of sunspots and faculae . Acknowledgment is made for the help given by the
Statistical Branch of the Admiralty in transferring the daily areas published in
the Greenwich Photoheliographic Results to punched cards.

Two additional columns of this table give (l) the monthly mean value of the
range in the diurnal inequalities in D at Greenwich from "quiet" days. These
values are subject to seasonal effects. Using an empirical correct ion, the
values from 1874 to 1888 inclusive have been derived from the mean diurnal
inequalities from all days (excepting days of great disturbance). (2) The monthly
mean daily sunspot "number" (R) as published from Zurich.

(c) List of recorded days on which no sunspots were found on the photographs.

SUNSPOT LATITUDES

(a) Yearly values of the mean latitudes of sunspots (tor northern and southern
latitudes separately), weighted according to the areas (corrected for fore-
shortening) together with their respective mean daily areas for the years 1874-
1953.

(b) Weighted latitudes of sunspots, as above, for each synodic rotation of the Sun
from Rotation 275 (1874) to Rotation 1347 (1954).

(c) The unweighted latitude distribution of sunspots during the 11-year cycle in
diagrammatic form known as "Maunder's Butterfly Diagram" 1874-1953. Corresponding
graphs of (l) the mean daily areas of sunspots and (2) the range of the diurnal
inequalities in Declination (data from all ,days) are given for comparison.

CATALOGUE OF THE LARGER SUNSPOTS

(a) Catalogue in order of date of 761 sunspot groups having a mean area during
their partial or complete disk passage of not less than 500 millionths of the
Sun's hemisphere, the data being abstracted from the Greenwich Results 1874 to
1954 June. Geomagnetic storms recorded at Greenwich-Abinger and associated in
time are tabulated. Notes are appended to groups with unusual characteristics
and association with notable solar flares.

(b) A list of great sunspots (> 1500 millionths of the Sun's hemisphere) arranged
in order of size.
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CATALOGUES OF GEOMAGNETIC STORMS

(a) Catalogue I. Great Geomagnetic Storms recorded at Greenwich-Abinger from 1874
April to 1954 June having measured ranges of not less than 60' in D or ЗООу in H

or Z (112 storms) . Notes are appended on the occurrence of notable antecedent
flares, special storm characteristics, and associated auroral displays. There
is also tabulated the sunspot of largest mean area w i t h i n -3.0 to +5.0 days
(l day = 13?2 of solar longitude) of the Sun's central meridian at storm onset.

(b) Catalogue II. The smaller storms with ranges not less than 30' in D or I50y in

H or Z (697 storms). The largest sunspot (if any) is tabulated as for Catalogue I.

Geomagnetic observations were begun at Greenwich in 1840, photographic regi-
stration of D, H and Z being introduced towards the end of 1847. It is therefore of
interest to add in an appendix the following list.

(c) Catalogue of Great Geomagnetic Storms recorded from 1840 to 1874 March, together
w i t h notes and references. The occurrence of a large sunspot in the central
region of the Sun's disk at the time of storm onset has been tabulated. Acknowledg-
ment is made to the Royal Astronomical Society for kind permission to examine
Schwabe's records of sunspots which are in the possession of the Society. The
latter part of the period is covered f i r s t by the published observations of
Carrington and then by Kew data, and the Ely photographs*.

(d) Finally, as the second appendix, there is given a diagram showing the variation
of Sq range with the sunspot cycle for the period 1841 to 1950, (for explanation,
see p. 106).

The above four sections with their respective sub-sections are each preceded
by an explanation of the tables or catalogues.

Over the past f i f t y years, the sunspot data ( including the observation of
solar flares from 1930) have been used, in conjunction with the Greenwich magnetic
records, for investigating solar ef fects on the Earth's magnetic field.

The following is a list of papers on this subject prepared by members of the
Observatory staff and communicated by the Astronomer Royal.

1. Areas of Faculee and Sunspots compared wi th the Diurnal Ranges of Magnetic
Declination, Horizontal Force and Vert ica l Force as observed at the Royal
Observatory, Greenwich in the years 1873 to 1902. M o n t h l y Not ices of the Royal
A s t r o n o m i c a l Society 63, 462, 1903.

2. "Great" Magnetic Storms, 1875 to 1903, and their association with Sunspots as
recorded at the Royal Observatory, Greenwich. M.If. 64, 205, 1904. (In addition
to this paper by E. W. Maunder, investigations by him into the 27-day recur-
rence tendency of geomagnetic storms were published in M.f f . 65, 2, 1904 and
M.H. 65, 538, 1905).

"These were taken at Canon Selwyn'e Observatory at Ely, 1863 to 1873, (H.H. 36, 145, 1876).
Prints of the original 'negatives are in the possession of the Royal Greenwich Observatory.
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3. Large Magnetic Storms and Large Sunspots. M.N. 88, 556, 1928-

4. Magnetic Storms and Solar Activity, 1874 to 1927- M. N. 89, 84, 1928.

5. On the Recurrence of Magnetic Storms. M.N. 89, 641, 1929.

6. Bright Solar Eruptions and Radio Fadings during the years 1935-36. M. N. 97,
594, 1937.

7. Solar Flares and Magnetic Storms. M.N. 103, 244, 1943: second paper M.N. 104,
4, 1944.

8. "Sudden Commencements" in the Greenwich Magnetic Records (1879-1944) and related
Sunspot data. M.N. Geophysical Supplement 5, 159, 1948-

9. Geomagnetic "Crochet" Occurrence at Abinger, 1936-46, and allied Solar and
Radio Data. M.N. Geophys. Supp. 5, 200, 1948.

10. Observational Aspects of the Sunspot - Geomagnetic Storm Relationship. M. N.
Geophys. Supp. 5, 321, 1949.

11. Observational Aspects of Solar Corpuscular Radiation. Septième Rapport de
la Commission pour l'Etude des Relations entre les Phénomènes Solaires et
Terrestres (1951) p. 107. (This continues the list of great solar flares given
in paper No. 7).

12. The Distribution of Great and Small Geomagnetic Storms in the Sunspot Cycle.
Journal of Geophysical Research, 59, 203, 1954.

The contents of the present work have been prepared collectively by the following
members of the staff of the Solar Department: H. W. Newton (Head of Solar Department),
H. Barton, P. S. Laurie, A. S. Milsom, N. Rhodes and Miss H. Howe. Helpful voluntary
assistance was given by A. Edwards. In the preparation of the Catalogues of Geo-
magnetic Storms and in other tables where magnetic data are given, the Superintendent
of the Magnetic and Meteorological Department (H. F. Finch) collaborated in the
checking of the data from the original records.

H. Spencer Jones

Royal Greenwich Observatory,
Herstmonceux Castle, Sussex.

1955 February.
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MEAN DAILY AREAS OF SUNSPÖTS AND FACULTE

Ï874-I954

(l) Annua l Values, The first table giving the annual mean daily areas of sunspots
and faculae has been compiled from the annual volumes of the G r e e n w i c h Photo-
he l iograph ic Resul ts . The annual values for the first twelve years have been taken
from revised data in "Photoheliographic Results, 1874 to 1885: Supplementary Results"
published in 1907, after additional photographs had been obtained from observatories
abroad (Harvard College, Melbourne, Dehra Dun and Mauritius) to fill many of the gaps
in the early Greenwich series.

The values for 1874 refer to a period of eight months from 1874 April 27 to
December 18. A number of the early photographs were unsatisfactory for the measure-
ment of faculee .

It will be seen from the second column of the table that a marked improvement
in the number of days represented by a solar photograph was effected from 1878.

From 1886. to 1909 when the contributing observatories were mainly Greenwich,
Dehra Dun, Mauritius, and later Kodaikanal, the number of unrepresented days averaged
fewer than three per year, excluding the years 1902 and 1903 for which the unrepre-
sented days were respectively 16 and 15. The remaining forty-five years, covered by
photographs from Greenwich, the Cape, and Kodaikanal (together with an occasional
r ep roduc t i on on glass, kindly supplied by the Naval Observatory, Washington, and
the Mount Wilson Observatory) are virtually complete, one day only per year being
missed in 1911, 1912, 1916 and 1918.

In preparing this table, the annual mean daily areas were re-derived, for
check purposes, from the daily values that had been transferred to punched cards for
deriving monthly mean daily areas given in the second table. No interpolated daily
values were, however, used. A few discrepancies, mainly in the earlier years,
between the values now given and those hitherto published, are due either to this
exclusion of interpolated values, to errata, or to arithmetical slips revealed by
the punched card summation.
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The measured areas are given both as projected areas, i.e. as measured directly
on the photograph and expressed in millionths of the Sun's apparent disk, and
as corrected areas, i.e. corrected for the effect of surface foreshortening and
expressed in millionths of the Sun's visible hemisphere.

In the ninth column, headed ДО, is tabulated an annual value of the range of
the monthly diurnal inequalities in declination for Greenwich - Abinger, derived
from "quiet" days. (See note on diagram in Appendix 2 at the end of this volume).

In the last column is given the annual mean daily sunspot "number", A, (un-
smoothed) as published from Zurich.

(2) Monthly Values. The monthly mean daily areas have been derived from the daily
totals as published in the annual volumes of the Greenwich Photoheliographic Results.
AB in the preceding table, from 1874 to 1885 the data published in 1907 in the
Supplementary Results, have been used, and all published errata since then have been
incorporated. In forming the means for each month, no interpolated values have been
used for days unrepresented by a photograph.

As already noted from the second column of the preceding table of annual values,
the number of days unrepresented by a photograph is satisfactorily small from 1878
onwards. Even in the preceding period, 1874 April to 1877 December, the number of
cases is only five in which the monthly mean daily area of sunspots depends on
fewer than half the number of days in the month, viz. 1874 April (10 days); October
(15); December (9); 1875 January (11); December (12). The total number of cases
during this period in which representation fell below two-thirds of the possible
number of days in any one month was 21 out of 45 months. The actual dates un-
represented by photographs can be ascertained from the annual volumes.

The respective units of area, viz. projected areas expressed in millionths of
the Sun's apparent disk, and corrected areas expressed in millionths of the Sun's
visible hemisphere, are the same as in the preceding table of annual values.

The eighth column, headed AD, gives the range of the monthly mean diurnal
inequalities for declination, derived from "quiet" days at Greenwich and later at
Abinger.

The last column gives the monthly mean daily sunspot "number", R, (observed,
not smoothed), as published from Zurich.

(3) List of Spotless. Days. The table gives the dates on which there were no
recorded sunspots on the photograph. The number in brackets after the year is the
percentage number of spotless days of all days represented by photographs. A plot
of these values shows up the epochs of sunspot minima very clearly. (Monthly
Notices 74, 112, (Plate 4), 1913). Dates within brackets indicate that 'no faculae
were present in addition to the absence of sunspots.
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MEAN DAILY AREAS OF SUN8POTS AND FACUL/E FOR EACH YEAR FROM 1874 TO 19БЗ

The Projected Areas are expressed In mill Ion ths of the Sun's apparent disk.

The Areas corrected for foreshortening are expressed In mllllonths of the Sun's visible hemisphere.

Year

1874
75
76
77
78
79

IBS»
81
82
83
84
85
86
87
88
89

1890
91
92
93
94
95
96
97
98
99

1900
01
02
03
04
05
06
07
08
09

1910
11
12
13
14
15
16
17
18
19

Number
of Days

represented

141
262
271
235
347
318

340
348
343
340
315
359
363
361
359
360

361
363
362
362
364
364
364
364
363
364

360
359
349
350
363
364
364
365
366
364

365
364
365
365
365
365
365
365
364
365

Mean of Dally Areas

Projected

Umbra

121
57
31
26
6
10

124
196
256
248
210
145
71
37
20
18

21
120
255
327
319
237
127
122
93
27

22
14
14
69
93
230
158
221
148
172

67
16
10
2
40
186
186
346
255
253

Whole
Spots

820
342
175
150
32
54

585
940
1330
1586
1478
1123
527
243
125
103

133
745
1596
1983
1728
1330
745
695
532
159

101
41
86
446
655
1637
1047
1453
952
942

357
88
50
10
195
920
978
2101
1504
1437

Faculte

826
428
217
138
62
123

800
1703
2019
1582
1707
1243
473
256
204
107

273
1302
3235
2287
1666
2059
1243
977
767
297

150
23
163
875
1646
2433
2207
1859
2000
1304

984
458
201
87
396
1289
1512
1882
1526
1445

Corrected for Foreshortening

Umbrae

84
40
22
19
4
7

91
140
188
175
148
100
50
26
14
13

16
86
186
234
230
169
90
88
64
18

17
9
10
52
67
163
114
160
106
124

49
12
7
1

31
137
135
247
188
182

Whole
Spots

604
249
126
108
22
38

441
681
1000
1154
1079
807
380
179
89
78

99
569
1214
1464
1282
974
543
514
375
111

75
29
62
350
490
1191
778
1082
697
694

264
64
37
7

152
697
724
1537
1118
1052

Faculffi

1011
505
257
162
67
136

923
1951
2154
1864
2034
1487
579
304
239
131

304
1415
3267
2404
1877
2278
1410
1149
891
337

180
30
178
970
1768
2612
2320
1999
2098
1355

971
459
210
95
454
1521
1785
2305
1882
1729

ÛD

i
9.04
7.60
7.44
6.82
6.69
6.75

7.88
9.02
8.68
9. 10
9.56
8.72
8.22
7.65
7.03
6.49

6.77
8.23
9.72
10.15
8.97
8.87
7.94
6.66
6.67
6.70

6.42
6.26
5.83
6.80
7.67
8.50
7.89
8. 19
8.22
7.19

7.02
6.40
6.05
6.26
5.97
7.45
8.76
10.09
9.18
8.55

Bunspot
Number
К

44.7
-17. 1
11.3
12.3
3.4
6.0

32.3
54.3
59.7
63. Т
63.5
52.2
25.4
13.1
6.8
6.3

7. 1
35.6
73.0
84.9
78.0
64.0
41.8
26.2
26.7
12. 1

9.5
2.7
5.0

24.4
42.0
63.5
53.8
62.0
48.5
43.9

18.6
5.7
3.6
1.4
9.6

47.4
57. 1
103.9
80.6
63.6
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MEAN DAILY AREAS OF 8UNSPOT8 AND FACULTE FOR EACH YEAR FROM 1874 TO 1963

Year

1920
21
22
23
24
25
26
27
28
29

1930
31
32
33
34
35
36
37
38
39

1940
41
42
43
44
45
46
47
48
49

1950
51
52
53

Number
of Days

represented

366
365
365
365
366
365
365
365
366
365

365
365
366
365
365
365
366
365
365
365

366
365
365
365
366
365
365
365
366
365

365
365
366
365

Mean of Dally Areas

Projected

Umbrae

156
110
63
15
62

189
284
248
333
334

145
79
46
24
27

152
288
509
501
404

279
167
112
73
30

102
389
558
419
485

274
259
96
35

Whole
Spots

837
571
346

74
361

1102
1651
1417
1884
1695

705
372
216
120
142
810

1529
2795
2706
2163

1434
913
591
410
160
560

2381
3559
2618
2873

1638
1552
548
197

Faculœ

1052
647
358
189
498

1510
2159
1812
2134
2190

1378
679
335
225
297
910

2106
2851
2578
1907

1224
1041
666
462
284
774

1793
2326
1849
2140

1421
1145
594
278

Corrected for Foreshortening

Umbrae

112
79
45
10
46

141
217
186
244
245

106
57
35
18
22

117
217
375
371
295

200
120
79
53
23
78

291
405
314
356

203
188
70
25

Whole
Spots

618
420
252

55
276
830

1262
1058
1390
1242

516
275
163
88

119
624

1141
2074
2019
1579

1039
658
423
295
126
429

1817
2637
1977
2129

1222
1136
404
146

Faculae

1219
739
415
222
575

1750
2556
2212
2589
2567

1630
801
400
267
354

1100
2545
3505
3205
2349

1523
1288
809
568
344
940

2188
2894
2331
2597

1754
1379
711
331

AD

7.99
7. 11
6.55
6.09
6.81
7.36
8.69
8.96
8.72
8.85

7.43
7.33
7.03
6.81
7.19
7.60
9.09
9.74

10.20
8.85

8.64
7.60
7.24
7.27
6.84
7.53
9.36

11.57
10.26
10.48

9.06
8.66
7.55
6.88

Bunspot
Number

К

37.6
26. 1
14.2

5.8
16.7
44.3
63.9
69.0
77.8
65.0

35.7
21.2
H. 1
5.7
8.7

36.1
79.7

114.4
109.6

88.8

67.8
47.5
30.6
16.3
9.6

33.2
92.6

151.6
136.3
134.7

83.9
69,4
31.5
13.9

In both this and the following table, the mean dally areas are given to the nearest unit.
Thus, In the next table of monthly mean dally areas, a value <0.6 unit Is entered as 0. The
complete absence of spots throughout any particular month can be ascertained from the third
table of this section.
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MEAN DAILY AREAS OF SUNSPOTS AND FACULJE FOR EACH CALENDAR MONTH, 1874-19Б4

Month

1874

Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1875
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1876

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1877
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbra Wbole Faculae
Spots

IB 148 0
103 880 159
59 546 152

262 1678 1354
197 1210 1469
75 510 1520

101 652 1110
108 646 587

35 304 226

27 150 836
113 598 531
82 515 726
81 535 559
36 234 289

116 673 339
18 119 300
32 175 313
9 63 310

31 220 374
68 344 315
38 277 256

58 381 240
88 495 134
67 339 422

2 26 242
15 61 260
3 17 127

19 104 326
10 56 107
32 176 244
35 207 173
23 118 160
42 255 45

35 268 123
13 68 113
15 112 131
28 151 193
26 123 193
26 113 146

2 10 75
8 36 90

24 ll\ 240
31 157 84
89 528 174

5 29 88

Area Corrected for
Foreshortening

Umbrœ î*ole FaculffiSpots

11 98 0
71 638 191
41 385 265

173 1152 1587
146 962 1899
66 490 1755
70 445 1351
68 457 716
21 192 283

19 105 1041
80 422 583
67 436 852
54 389 640
24 151 360
79 460 375
11 76 421
24 137 363
6 43 383

22 156 428
44 236 342
27 211 308

40 286 269
55 327 195
47 240 510

1 18 285
9 41 303
3 19 144

13 75 344
6 37 125

20 117 284
31 182 237
19 96 200
33 189 51

27 197 155
12 64 136
11 78 176
20 108 238
17 86 224
16 69 152
1 6 91
8 36 112

17 87 243
18 111 81
61 358 227

5 29 96

Д5

1

12.0
10.8
10.4
10.9
11.3
9.9
7.1
7.2
4.2

4.3
5.3
9.0

11. 1
9.9
9.3
8.2
9.7
7.9
6.8
5.2
4.3

5.0
4.9
7.5
9.2
8.6
9.7

10.2
10.1
7.9
6.6
5.4
4.3

4.4
4.7
6.7
8.8
7.8
9.2
9.4
9.7
7.8
6. 1
4.3
3.3

s

32.0
44.6
38.2
67. 8
61.3
28.0
34.3
28.9
29.3

14.6
22.2
33.8
29.1
11.5
23.9
12.5
14.6
2.4

12.7
17.7
9.9

14.3
15.0
31.2

2.3
5.1
1.6

15.2
8.8
9.9

14.3
9.9
8.2

24.4
8.7

11.7
15.8
21.2
13.4
5.9
6.3

16.4
6.7

14.5
2.3

Month

1878

Jan.
.Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1879
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1880

Jan.
Feb.
Mar.
Apr.
May
Juno
July
Aug.
Sept.
Oct.
NOV.
Dec.

1881

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

umbra ^ole Faculœ
Spots

5 22 44
2 19 43

14 81 102
0 í 22

15 86 110
10 53 165
0 1 29
0 0 9

17 82 88
1 10 75
7 35 47
0 1 14

0 2 57
0 0 48
0 0 50

15 85 152
1 8 116
7 28 11

13 88 205
12 55 132
13 60 100
21 112 219
28 164 202
12 65 205

65 338 604
92 448 897
34 163 697
56 254 716

122 578 620
146 677 611
52 266 1136

195 944 792
305 1306 976
138 653 962
140 687 734
139 687 870

189 798 1203
223 892 2422
208 974 2155
147 683 1748
108 502 1316
194 958 1790
288 1376 2178
194 984 1804
232 1165 1702
179 987 1470
225 1147 1199
170 867 1600

Area Corrected for
Foreshortening

Umbrae If10*6 FaculœSpots

3 14 46
1 11 39
8 46 97
0 0 25

10 57 103
7 41 174
0 0 27
0 0 12

12 57 110
1 10 79
5 23 59
1 2 22

0 1 66
0 0 59
0 0 65
9 58 176
1 5 127
5 18 10
9 57 216

10 42 132
9 43 99

17 90 293
21 127 233
7 37 175

58 300 705
67 328 919
27 141 758
3? 218 725
84 409 662

104 478 750
41 208 1335

145 732 945
216 949 1143
111 548 1223
99 480 894
99 488 1038

138 597 1381
172 669 2712
140 662 2336
105 530 2032
83 378 1459

132 660 1971
199 955 2335
142 713 2053
170 853 2067
123 705 1762
163 840 1434
120 641 2011

ÛD

f

3.6
5.0
7.2
9.3
7.6
9.7
8.7
9.3
8.2
5.2
3.9
3.8

3.5
4.4
6.9
8.3
8.3
9.0
9.2

10.2
8.0
6.1
4.3
3.9

4.0
5.3
8.0

10.3
9.1
9.9
9.6
9.6

10.1
8.8
5.9
4.<J

5.4
6.5
9.6

10.6
10.5
12.2
11.4
12.1
10.9
8.4
6.3
5.9

S

3.3
6.0
7.8
0.1
5.8
6.4
0.1
0.0
5.3
1. 1
4.1
0.5

0.8
0.6
0.0
6.2
2.4
4.8
7.5

10.7
6.1

12.3
12.9
7.2

24.0
27.5
19.5
19.3
23.5
34.1
21.9
48.1
66.0
43.0
30.7
29.6

36.4
53.2
51.5
51.7
43.5
60.5
76.9
58.0
53.2
64.0
54.8
47.3



8 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954.

MEAN DAILY AREAS OF SUNSPOT8 AND FACULJE FOR EACH CALENDAR MONTH, 1874- 19Б4

Month

1882

Jan.'
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1883

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1884

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1885

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Ипогаз î?n»e Faculte

85 476 1193
163 901 1619
247 1264 2055
414 2465 2680
399 1978 2431
140 813 1792
123 660 2654
179 903 1921
290 1346 2006
366 1814 1962
530 2586 2248
73 465 1535

205 1271 1764
164 1075 1721
125 882 1284
237 1619 1295
74 450 1025
309 2034 1121
431 2770 1826
144 860 1381
279 1562 1206
391 2341 2083
366 2337 2112
279 1979 2231

299 2312 2610
327 2074 "2637
261 1793 1881
278 2168 1783
230 1602 1621
92 734 785
140 942 1339
142 1073 1158
240 1507 1484
219 1383 1584
85 598 1729
170 1230 1592

119 747 1701
228 1526 1432
136 1079 1260
144 1219 1097
186 1454 1643
268 2431 1313
183 1533 1622
105 830 1291
113 893 885
132 953 1247
94 602 817
45 294 654

Area Corrected for
Foreshortening

Utabrœ f °le rsculœSpots

64 366 1340
118 677 1877
180 929 2183
303 1858 2792
308 1520 2569
92 535 1783
85 481 2780
124 643 1881
226 1073 2133
276 1394 2101
378 1931 2495
58 367 1756

143 892 1955
110 735 1901
87 631 1475
156 1097 1472
58 351 1214
213 1451 1371
296 2066 2088
100 640 1690
205 1180 1493
296 1793 2706
253 1736 2488
190 1386 2565

215 1746 3122
247 1564 2999
174 1230 2263
200 1597 2034
158 1204 2033
60 530 901
101 698 1645
97 787 1267
170 1117 1796
155 991 1988
59 417 2118
115 849 1912

82 530 1929
154 1083 1808
91 747 1522
99 855 1313
128 1059 1904
180 1702 1699
131 1155 1957
71 598 1503
78 646 1105
98 719 1451
67 425 940
31 221 774

ЛП

/

5.9
6.4
9.7
12.1
12.0
9.9
9.4
10.5
10.5

8.3
5.9
5.0

5.3
7.6
9.2
11.4
10.2
10.9
12.3
10.6
11.2
10. 1
6.6
5.3

6.3
8. 1
11.4
13.2
11.3
12.4
10.8
10.4
10.9
9.4
6.6
5.9

6.0
6.0
9.5
11.2
11.0
11.7
11.7
11.4
9.6
7.3
5.9
4.5

S

45.0
69.3
67.5
95.8
64.1
45.2
45.4
40.4
57.7
59.2
84.4
41.8

60.6
46.9
42.8
82. 1
32.1
76.5
80.6
46.0
52.6
83.8
84.5
75.9

91.5
86.9
86.8
76. 1
66.5
51.2
53.1
55.8
61.9
47.8
36.6
47.2

42.8
71.8
49.8
55.0
73.0
83.7
66.5
50.0
39.6
38.7

33.3
21.7

Month

1886

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1887

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1888

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1889
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Vmbree °̂̂
e
- Faculœapots

100 754 646
68 437 557
184 1447 751
114 827 573
115 920 687
72 507 501
89 604 369
24 162 392
38 293 488
13 84 237
0 3 291
39 278 202

17 119 239
15 99 292
4 33 278
9 65 170
57 358 337
74 407 283
75 456 270
28 238 271
28 189 241
9 88 236
11 62 204
104 771 248

29 176 273
18 132 250
20 120 300
5 31 210
47 258 207
7 52 269
3 26 174
11 75 157
23 151 215
2 9 86
62 370 209
20 122 111

1 4 87
8 48 46
5 33 128
6 39 55
2 13 58
54 295 113
41 232 171
61 365 192
22 115 142
2 17 93
0 0 51
12 71 145

Area Corrected Тот
Foreshortening

Whole
Spots

66 544 819
46 313 669
130 1032 902
85 624 715

85 695 810

56 398 625

57 395 462

17 114 458

25 194 595

В 57 316

0 2 347

25 189 256

11 82 307

11 75 345

4 31 332

6 46 202

37 261 367
51 302 324

55 371 325

18 163 325
18 122 289

6 54 272

8 52 243

77 568 316

20 121 337

13 91 298

15 88 354

4 26 254

35 192 237

4 32 284

2 22 212

9 65 189

16 99 259

2 11 100

42 257 225
13 80 131

0 2 100

5 28 58

4 28 144

4 27 64

2 14 70

39 217 130
30 170 197

45 282 252

16 90 174

1 12 116

0 0 67

11 66 186

AD

ï

7.4
6.5
9.4
10.4
10.6
9.9
9.7
9.9
8.0
7.7
6.6
5.2

5.6
7.1
7.4
9.1
9.5
9.7
10.2
9.6
8.5
6.8
5.0
5.6

5.2
5.6
7.6
8.2
8.8
9.3
9.2
9.1
7.2
6. В
5.4
4.3

3.6
5.2
6.7
8.6
8.4
8.6
8.2
8.4
7. 1
6.4
4.9
3.9

R

29.9
25.9
57.3
43.7
30.7
27. 1
30.3
16.9
21.4
8.6
0.3
12.4

10.3
13.2
4.2
6.9
20.0
15.7
23.3
21.4
7.4
6.6
6.9
20.7

12.7
7.1
7.8
5.1
7.0
7.1

3.1
2.8
8.8
2.1
10.7
6.7

0.8
8.5
7.0
4.3
2.4
6.4
9.7
20.6
6.5
2.1
0.2
6.7



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, i874.i9S4.

MEAN DAILY AREAS OF 8UN8POTS AND FACULJE FOR EACH CALENDAR MONTH, 1874-1954

Month

1890
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
NOV.

Dec.

1891
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1892
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1893

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

— A •—

8 45 165
0 2 53

15 81 198
1 15 50
5 32 122
2 11 81

27 161 257
39 256 167
46 312 445
51 311 761
46 273 484
15 96 482

46 255 535
75 383 596
33 170 587
88 477 748

122 755 1192
129 842 1524
220 1313 2184
84 631 1456

253 1669 1525
140 867 1870
142 866 1640
105 671 1659

257 1547 2692
369 2242 2967
170 1028 3111
204 1301 3463
321 2077 3816
201 1448 2805
437 2522 3189
304 1963 3119
184 1292 2962
205 1260 4114
224 1279 3383
190 1199 3142

275 1642 2356
271 1683 2100
213 1279 1937
251 1629 2375
232 1548 2646
272 1894 2800
327 2081 2643
523 3153 2950
399 2346 2293
374 1992 2198
281 1828 1336
502 2684 1764

Area corrected for
Foreshortening

№ЬГШ Sots ftcule

7 42 195
0 1 72

12 72 227
1 9 56
3 22 142
2 9 93

22 140 311
24 158 187
34 229 488
39 246 729
30 181 552
12 78 571

33 212 608
52 268 700
29 159 714
63 354 800
85 553 1217
86 594 1588

164 1022 2376
66 551 1635

184 1287 1689
91 605 1895
98 637 1840
77 538 1811

201 1253 2778
278 1788 3021
135 810 3212
146 994 3468
228 1542 3771
145 1118 3041
325 1921 3172
215 1429 3166
135 1005 3165
143 911 4080
155 954 3215
129 865 3073

188 1158 2408
204 1284 2235
153 964 2146
171 1179 2389
166 1178 2742
191 1379 2876
238 1574 2778
376 2340 3140
278 1644 2473
273 1504 2317
199 1313 1430
367 2028 1876

,

3.9
5.0
6.7

'9.3
* 8.3

8.5
9.4
9.5
6.6
5.9
4.4
3.9

4.0
4.3
9.1
8.7

11.4
10.3
10.9
9.8

10.1
9.0
6.7
3.9

6.4
7.1
9.7

10.2
13.0
13.4
12.6
13.2
10.9
9.5
4.9
6.1

7.0
6.6

11.4
12.7
14.1
12.0
13.0
12.2
11.7
9.2
7.5
4.2

R

5.3
0.6
5. 1
1.6
4.8
1.3

11.6
8.5

17.2
11.2
9.6
7.8

13.5
22.2
10.4
20.5
41.1
48.?
58.8
33.2
53. R
51.5
41.9
32.2

69.1
75.6
49-9
69.6
79.6
76.3
76.8

101.4
62.8
70.5
65.4
78.6

75.0
73.0
65.7
88. 1
84.7
88.2
88.8

129.2
77.9
79.7
75.1
93.8

Month

1894
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1895
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
NOV.

Dec.

1896
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1897
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

projected Area

— A —

379 2142 1300
350 2010 1643
161 853 1206
390 2169 1634
459 2402 1941
499 2448 1671
427 2345 2228
295 1646 1526
175 893 1553
316 1687 2157
152 816 1477
228 1348 1630

222 1291 1988
234 1243 1978
235 1410 1854
257 1412 2217
207 1194 2320
272 1562 2342
104 591 1966
330 1918 2171
211 1167 2153
314 1765 2058
194 981 1737
267 1414 1925

69 357 1229
178 1173 971
106 737 1237
98 602 1060
47 284 817

195 1144 1065
114 689 1277
73 398 1148

265 1600 1818
78 427 1366

156 782 1271
159 813 1635

304 1837 1514
244 1237 1539
125 692 1079
95 498 1198

102 601 831
47 258 540
87 518 757
90 605 984

186 1003 1214
22 127 700

7 43 553
162 959 875

Area Corrected Tor
Foreshortening

Urobçs Faculœ

276 1576 1504
257 1487 1799
112 623 1340
282 1604 1806
351 1840 2140
345 1851 1872
309 1741 2527
206 1165 1697
128 666 1805
226 1228 2539
105 585 1624
169 1038 1839

158 942 2197
170 937 2194
165 1018 2117
190 1074 2556
156 902 2584
191 1143 2561
79 465 2235

231 1376 2449
146 832 2346
212 1232 2194
139 722 1847
189 1037 2057

50 285 1399
137 899 1145
80 544 1494
68 423 1324
28 181 954

140 821 1212
83 513 1416
49 274 1256

186 1183 2005
54 304 1471

113 609 1446
102 533 1773

214 1335 1764
177 913 1821
94 524 1258
71 384 1401
69 398 972
37 217 655
62 364 889
70 493 1116

127 701 1408
14 83 815
6 34 692

121 750 1069

ДО

1

6.0
8.6

10.3
13.1
12.5
10.3
10.9
12.2
8.9
6.3
5.3
3.9

2.9
6.9
9.5

11.9
10.9
14.6
11.8
11.9
9.6
6.9
4.6
3.9

7.2
5.3
9.1

10.9
9.5
9.5
9.7
9.4

11.0
6.9
4.0
3.6

3.5
4.0
9.1
9.9
9.1
7.8
8.5
9.4
6.3
5.7
4.2
2.3

S

83.2
84.6
52.3
81.6

101.2
98.9

106.0
70.3
65.9
75.5
56.6
60.0

63.3
67.2
61.0
76.9
67.5
71.5
47.8
68.9
57.7
67.9
47.2
70.7

29.0
57.4
52.0
43.8
27.7
49.0
45.0
27.2
61.3
28.4
38.0
42.6

40.6
29.4
29.1
31.0
20.0
11.3
27.6
21.8
48.1
14.3
8.4

33.3



10 GREENWICH SUNSPOT AND GEOMAGNETIC.STORM DATA, 1374-1954.

MEAN DAILY AREAS OF SUNSPOTS AND FACULJE FOR EACH CALENDAR MONTH, 1874-1964

Month

1898

Jan.
Feb.
Mar.
Apr.
Ma/
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1899
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1900
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1901

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Pro J ec tea лгеа

umbrœ SÎots Faculœ

100 557 956
145 790 982
165 886 880
39 216 790
54 317 762
15 93 644
13 72 360

128 703 649
187 1157 810
146 889 1010
82 476 836
45 243 531

51 307 456
13 68 243
64 382 441
39 210 326
12 70 211
52 308 394
43 261 494
0 2 226
8 45 135

18 120 158
9 44 248

12 77 218

14 90 162
18 133 327
35 185- 234
27 140 265
41 207 331
50 159 100
16 56 138
4 16 24

10 29 92
47 183 86

5 16 61
0 0 12

0 0 0
2 8 19
6 19 25
0 0 0

125 306 48
13 63 31
0 1 41
0 0 5
0 0 2
4 18 29

12 62 64
0 0 4

Area Corrected for
Foreshortening

Umbrœ ^°ie FaculœSpots

70 411 1124
94 524 1201

118 625 1041
29 159 913
41 248 955
10 65 755
8 48 434

85 479 757
131 858 948
96 606 1096
56 318 916
33 172 566

33 216 487
8 40 273

46 281 483
27 144 381
9 51 261

33 203 461
32 197 535
0 1 244
5 25 158

12 75 183
6 33 316
8 54 253

9 58 182
13 114 376
28 151 250
18 97 318
25 128 418
42 118 126
17 52 178
2 11 29
7 23 119

37 138 103
3 12 72
0 0 20

0 0 0
2 7 25
4 13 31
0 0 0

78 208 63
8 42 44
0 1 47
0 0 6
0 0 3
2 15 34
9 48 93
0 0 7

ÍD

1

2.5
3.5
6.3
7.6

11. 1
8.4
8.8
9.2
8.5
6. P
4.3
3.3

2.6
4.0
7.6

10.2
9.3
9.9
8.1
8.4
8.8
5.4
3.4
2.2

3.5
3.5
6.6
8.2
8.1
9.0
8.8
9.1
7.9
6.5
3.6
2.2

3.5
3.0
7.1
9.0
8.4
8.6
7.9
8.6
7.1
6.1
3.5
2.2

R

30.2
36.4
38.3
14.5
25.8
22.3
9.0

31.4
34.8
34.4
30.9
12.6

19.5
9.2

18. 1
14.2
7.7

20.5
13.5
2.9
8.4

13.0
7.8

10.5

9.4
13.6
8.6

16.0
15.2
12. 1
8.3
4.3
8.3

12.9
4.5
0.3

0.2
2.4
4.5
0.0

10.2
5.8
0.7
1.0
0.6
3.7
3.8
0.0

Month

1902

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1903

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept..
Oct.
NOV.

Dec.

1904
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1905

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

umbrœ sS Faculœ

25 167 74
0 1 13

39 227 150
0« 0 135

11 53 153
1 6 206
0 0 55
1 4 35

18 97 153
38 231 278
31 200 372
0 6 289

6 43 221
30 163 604
40 258 422
74 447 900
13 106 869
21 135 637
72 381 1336
31 175 1303
16 89 758

186 1469 833
199 1241 1162
124 751 1421

87 542 989
67 500 906
78 495 1203

190 1274 1547
48 342 1851
59 482 1570
88 702 2023
97 781 1973
38 299 1750

128 871 1867
83 524 1479

147 1021 2474

200 1424 2056
404 2833 2522
219 1884 2190
91 596 2212

143 947 1998
150 949 2147
285 2033 2490
218 1508 3016
139 924 2623
383 2929 2455
368 2620 2974
174 1055 2529

Area Corrected for
Foreshortening

Umbrae ^ho]:e FaculœSpots

15 98 91
0 0 14

30 180 186
0 0 131
8 39 180
1 6 200
0 . 0 5 6
0 3 38

14 79 175
26 162 307
21 150 401
0 4 316

4 31 221
24 130 679
30 212 440
57 337 968
10 88 ,970
14 106 697
50 274 1373
20 117 1374
16 87 843

147 1205 989
152 943 1392
93 597 1650

64 412 1090
45 345 1034
57 376 1350

128 901 1633
36 268 2003
40 330 1620
62 511 2028
68 576 2110
31 255 1850
92 635 1970
70 470 1700

111 778 2716

148 1101 2200
274 1983 2648
147 1298 2348
62 408 2330
98 668 2237

101 651 2368
213 1585 2746
163 1159 3255
101 696 2768
272 2060 2662
264 1946 3146
128 794 2650

Д)

/

3.8
3.2
6.9
8.1
6.0
6.7
9.0
8.9
6.0
6.5
3.0
1.9

3.2
4.6
6.9
8.5
9.0

12.0
8.4
7.2
7.4
6.8
5.3
2.4

3.3
5.3
9.6

10.2
10.2
10.4
914

10.7
8.8
7.3
3.8
3.1

3.8
5.9

10.1
9.8

10.7
9.7

12. 1
12.0
9.6
8.2
6.5
3.5

R

5.2
0.0

12.4
0.0
2.8
1.4
0.9
2.3
7.6

16.3
10.3

1. 1

8.3
17.0
13.5
26.1
14.6
16.3
27.9
28.8
11. 1
38.9
44.5
45.6

31.6
24.5
37.2
43.0
39.5
41.9
50.6
58.2
30.1
54.2
38.0
54.6

54.8
85.8
56.5
39.3
48.0
49.0
73.0
58.8
55.0
78.7

107.2
55.5



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, i874-i9S4. 11

MEAN DAILY AREAS OF SUNSPOTS AND FACULJE FOR EACH CALENDAR MONTH, 1874-1964

Month

1906

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
NOV.

Dec.

1907

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1908

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1909
Jan.
Feb.
Mar.
Apr.
May

.June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbr* £ÏÏ Facui*

151 1020 2729
•81 542 2134

214 1430 2461
142 933 2484
204 1431 2253
143 969 2541
335 2087 2951
145 973 2370
111 730 1684
13 101 1345

114 774 1445
237 1510 2056

242 1633 2219
540 3356 2222
181 1121 2466
138 938 1954
128 814 1430
183 1276 1322
172 1159 1397
143 1016 1360
271 1871 1987
239 1612 1953
237 1432 1941
208 1384 2089

101 648 2282
56 346 2344
42 299 1706

136 954 1908
95 643 1569

130 962 1764
64 438 1957

362 2418 2228
380 2367 2170
78 495 2763

178 1059 1775
151 805 1548

ÎOO 1691 1315
181 1045 1867
238 1407 1933
ПО 685 1354
143 696 1321
66 371 945

138 803 1284
36 182 1111

187 910 1031
220 1172 1192
217 1137 1170
220 1175 1153

Area Corrected Гог
Foreshortening

""""•* Soîs Faculœ

106 726 2789
58 395 2299

152 1057 2590
100 688 2695
153 1105 2421
110 748 2669
231 1447 3011
107 739 2390
73 516 1772
11 99 1419
79 561 1561

181 1207 2197

176 1197 2373
ЗЯО 2453 2395
130 809 2636
99 701 2088
90 608 1577

138 949 1413
125 883 1490
109 824 1478
195 1410 2159
179 1193 2111
174 1075 2064
144 1003 2238

75 507 2406
42 270 2467
31 21R 1807
97 707 2006
74 509 1680
84 631 1819
51 351 2054

256 1750 2336
273 1701 2351
57 369 2842

119 718 1819
119 638 1604

208 1192 1385
130 774 1927
171 1027 1999

74 471 1387
102 503 1339
50 283 1024
95 564 1324
25 129 1180

160 802 1101
160 867 1235
149 794 1220
163 893 1166

£й

t

4.7
6.3
8.6

10. 1
9.9

11.4
11.0
8.6
7.8
7.0
5.5
3.7

5.3
6.9

10.0
12.6
10.5
9.4
9.6
8.6
9.3
8.2
5.2
з.о

3.4
5.7

10.0
11.9
10.2
10.2
10.5
11.5
9.4
8.9
3.7
3.0

4.3
з.о
7.2

11.6
9.0
В. 6
9.2
9.8
7.6
7.9
4.5
3.7

к

45.5
31.3
64.5
55.3
57.7
63.2

103.6
47.7
56.1
17. В
38.9
64.7

76.4
108.2

60.7
52.6
42.9
40.4
49.7
54.3
85.0
65.4
61.5
47.3

39.2
33.9
28.7
57.6
40.8
48.1
39.5
90.5
86.9
32.3
45.5
39.5

56.7
46.6
66.3
32.3
36.0
22.6
35.8
23.1
38.8
58.4
55.8
54.2

Month

1910

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1911
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1912

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1913
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbrœ Sots Faculœ

115 552 1015
174 910 1024
67 355 1076
11 75 746
79 456 1036
20 111 1007
50 262 1177
45 248 873
86 513 1119

142 749 1192
7 42 890

10 47 650

12 53 596
21 110 560
18 110 664
65 346 695
23 135 619
6 37 349
3 21 380
9 41 463

15 79 359
7 30 257

15 85 287
5 21 273

0 0 212
0 0 179

15 80 159
21 100 170

4 32 278
19 102 348
3 16 202
0 0 98

13 67 214
16 79 250
1 4 132

23 122 172

2 15 212
6 31 128
0 1 115
1 5 72
0 0 49
0 0 57
3 12 72
0 0 19
1 4 55
5 21 52
0 4 63
6 31 151

Area Corrected for
Foreshortening

Umbrœ ÏJ0ie FaculaeSpots

80 382 1047
11R 633 1029
53 287 1053
11 70 748
58 327 1002
20 118 997
34 186 1118
33 182 855
75 434 1083
98 512 1181

4 24 876
7 37 662

9 39 570
16 89 577
12 71 644
48 260 695
17 102 625
5 30 356
2 12 3P1
6 28 467

10 53 364
4 18 260

10 57 297
3 15 282

0 0 219
0 0 198

10 57 171
17 88 188
3 21 258

15 84 365
2 10 215
0 0 101
9 47 241

11 55 263
0 3 133

15 82 170

2 15 222
5 23 127
0 1 122
1 3 79
0 0 52
0 0 55
2 7 79
0 0 26
1 4 61
3 15 64
1 5 76
4 18 176

tt)

í

4.3
4.1
P. 7

10.2
P. 4
9.7
6.8
8.7
8.4
6.4
5.0
3.7

3.5
4.0
7.9
8.4
7.8
7.4

10.3
8.9
7.8
5.2
3.1
2.5

2.4
3.5
6.4
8.?
7.6
7.8
7.6
8.7
8.9
6.1
2.9
2.1

3.3
3.8
6.7
8.5
8.5
8.6
8.2
8. 3
7.5
6.2
3. R
2.1

К

26.4
31.5
21.4
8.4

22.2
12.3
14.1
11.5
26.2
38.3
4.9
5.8

3.4
9.0
7.8

16.5
9.0
2.2
3.5
4.0
4.0
2.6
4.2
2.2

0.3
0.0
4.9
4.5
4.4
4.1
3.0
о.з
9.5
4.6
1.1
6.4

2.3
2.9
0.5
0.9
0.0
0.0
1. 7
0.2
1.2
3. 1
0.7
3.8



12 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954.

MEAN DAILY AREAS OF SUNSPOTS AND FACULJE FOR EACH CALENDAR MONTH, 1874-1964

Month

1914

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1915
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1916
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1917

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbrœ Sots Faculœ

4 16 159
3 16 100
6 24 161

92 392 398
16 71 398
44 225 514
11 56 377
69 384 469
76 439 605
16 54 417
59 261 531
86 408 612

21 403 773
187 845 918
119 578 1082
248 1285 1109
143 690 906
282 1330 1040
325 1667 1512
279 1348 1900
226 1046 1770
157 869 1529
105 543 1636
77 448 1274

121 713 1457
173 961 1483
243 1280 1702
198 1077 2198
311 1531 1534
296 1491 1202
168 R14 1451
87 440 1185

106 568 1292
180 1002 1090
172 902 1644
182 980 1906

247 1458 1889
328 2012 1787
268 1541 1737
210 1247 1617
365 2098 1832
410 2321 2227
372 2219 2652
652 3987 2841
380 24R1 2546
203 1261 1236
214 1432 1001
496 3112 1201

Area Corrected for
Foreshortening

Umbr* Sou Faculœ

3 13 178
2 11 108

10 39 198
67 287 463
14 70 444
32 172 564
10 47 400
56 297 568
59 344 699
10 33 473
47 222 626
60 295 713

61 302 932
148 671 1105
98 4R3 1253

180 965 1311
106 528 1060
198 972 1251
246 1308 1807
193 946 2149
159 750 2002
113 647 1845
82 445 1954
58 359 1554

84 5Ю 1657
123 713 1804
178 951 2080
142 806 2536
206 1038 1713
229 1157 1429
117 572 1693
65 339 1427
81 466 1511

127 722 1335
120 638 1971
148 794 2264

173 1046 2210
226 1415 2182
196 1153 2219
150 920 1986
246 1446 2238
29P 1717 2706
263 1556 3163
471 2978 3523
282 1875 3045
154 977 1553
151 1028 1252
352 2297 1562

&>

/

1.8
3.2
7.3
7.7
7.9
8.5
7.0
8.2
7.6
4.9
4.4
3.0

3.3
3.2
8.6
9.3
9.8

10.3
10.1
10.9
9.5
8.1
3.2
3.1

3.2
5.1
8.6

12.9
12.5
11.9
11.9
11.1
9.5
8.6
5.2
4.3

5.6
6.7

10.1
12.0
11.3
13.2
13.7
14.3
12.6
10.3
5.9
5.8

к

2.8
2.6
3.1

17.3
5.2

11.4
5.4
7.7

12.7
8.2

16.4
22.3

23.0
42.3
38.8
41.3
33.0
68.8
71.6
69.6
49.5
53.5
42.5
34.5

45.3
55.4
67.0
71.8
74.5
67.7
53.5
35.2
45.1
50.7
65.6
53.0

74.7
71.9
94.8
74.7

114.1
114.9
119.8
154.5
129.4
72.2
96.4

129.3

Month

1918
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1919
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1920
Jan.
Feb.
Mar. .
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1921

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbra ^Oie Faculœ
Spots

342 2332 1410
169 1104 1303
197 1147 991
242 1332 1310
228 1236 1562
158 783 1405
337 1811 1451
384 2371 1917
210 1255 1564
293 1689 1842
254 1473 1825
237 1440 1722

152 874 1422
306 1917 1603
278 1616 1574
187 1011 1209
394 2286 1348
460 2534 1488
200 1189 2318
349 1895 1264
247 1409 1524
188 1048 1394
189 1069 1126
92 456 1068

288 1694 1086
145 784 1429
347 1944 1355

80 410 980
77 394 945

145 713 П46
109 552 920
46 228 731

189 1048 735
171 832 1218
152 818 1142
119 611 955

134 645 924
85 430 820

104 529 782
103 555 782
147 774 712
108 572 777
165 841 880
73 395 465
90 409 530
86 425 361

126 678 353
100 579 391

Area Corrected for
Foreshortening

tJmbr* Sots гаси1ш

258 1797 1752
119 800 1612
143 854 1252
177 979 1614
174 952 1939
115 568 1734
235 1282 1792
292 1805 2359
155 944 1928
209 1229 2246
181 1041 2238
184 1098 2106

111 623 1779
220 1363 2022
201 1190 1892
131 707 1489
281 1651 1692
330 1877 1880
147 902 2672
256 1385 1496
188 1095 1738
134 774 1589
132 761 1323
65 326 1190

197 1167 1253
100 553 1663
246 1416 1600
63 328 1076
57 301 1105

103 539 1268
78 407 1066
35 184 818

149 852 900
124 618 1396
112 603 1389
84 439 1110

95 491 1063
63 318 949
75 393 849
80 449 909

107 604 850
73 387 886

113 577 967
51 271 535
6R 333 597
62 311 407
91 505 406
69 397 466

ДО

/

5.5
5.5
9.9

11.6
13.7
11.8
11.5
12.4
10.1
8.8
5.8
2.9

5.1
5.2
8.3

10.3
10.1
12.5
12.6
10.9
9.7
9.6
4.9
3.6

4. И
6.3
9.2

10.0
8.4

12.7
10.5
10.4
8.3
7.6
4.4
3.6

3.4
3.9
7.2

10.2
9.6
8.8
9.8
9.5
7.8
7.8
4.2
2.9

К

96.0
65.3
72.2
80.5
76.7
59.4

107.6
101.7

79.9
85.0
83.4
59.2

48.1
79.5
66.5
51. R
88. 1

111.2
64.7
69.0
54.7
52.8
42.0
34.9

51.1
53.9
70.2
14.8
33.3
38.7
27.5
19.2
36.3
49.6
27.2
29.9

31.5
28.3
26.7
32.4
22.2
33.7
41.9
22.8
17. В
18.2
17.8
20.3
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MEAN DAILY AREAS OF SUNSPOTS AND FACULJE FOR EACH CALENDAR MONTH, 1874-1954

Month

1922
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1923

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1924
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1925
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbrae if0*6 Faculte
Spots

25 115 395
122 639 444
293 1754 948

24 114 657
36 187 447

6 22 273
38 188 228
20 97 159
14 75 115
12 55 167
39 209 215

122 693 257

15 85 362
1 3 176
7 25 128

13 48 156
5 23 164

26 125 116
7 39 226
0 3 179

36 187 172
33 164 197
25 144 215

8 39 171

0 2 166
19 106 48
6 33 139

36 220 114
51 290 387
82 552 402
90 488 752

102 512 751
97 564 790

102 592 837
110 735 753
45 243 814

7 44 64R
72 438 999
5Û 306 685
69 351 1076

154 930 946
145 818 1443
113 624 1490
111 603 1456
178 932 2053
305 1713 2226
311 1984 2414
742 4404 2671

Area Corrected for
Foreshortening

rjmbr* SS Faculœ

IP 90 478
89 493 534

210 1236 1098
17 85 740
23 124 499

4 16 321
24 117 256
17 87 189
10 57 145
12 64 200
31 176 251
84 479 2P2

15 94 406
0 2 216
5 16 146
8 30 176
4 19 192

15 74 153
5 29 264
0 2 211

25 134 213
23 117 229
18 113 249
5 26 207

0 2 200
12 68 54
7 33 156

24 149 149
40 247 450
63 427 482
64 359 856
71 360 814
68 423 891
77 469 975
83 588 884
36 192 958

6 36 748
52 314 1082
37 231 767
58 312 1285

119 703 1138
112 648 1687
77 426 1720
83 474 1712

140 760 2371
225 1305 2548
226 1433 2765
547 3260 3153

ÛD

/

3.6
4.0
6.9
8.8
9.3
9.6
9.2
6.6
7.7
6.1
4.0
3.0

3.1
3.8
5.9
8.9
7. 7
9.4
7.1
8.2
7.5
5.6
3.4
2.4

2.9
ï. 8
6.5
8.5
7.6
9.5

10.5
9.1
9.9
7.4
3.3
2.6

3.5
4.8
6.6
8.5
7.6

11.7
9.6
9.4
9.8
7.7
4.8
4.3

R

11.8
26.4
54.7
11.0
8.0
5.8

10.9
6.5
4.7
6.2
7.4

17.5

4.5
1.5
3.3
6.1
3.2
9.1
3.5
0.5

13.2
11.6
10.0

2. R

0.5
5.1
1.8

п.з
20.8
24.0
28.1
19.3
25. 1
25.6
22.5
16.5

5.5
23.2
18.0
31.7
42.8
47.5
38.5
37.9
60.2
69.2
5P. 6
98.6

Month

1926
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1927

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1928

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1929
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Urabrœ Sots Faculœ

548 3287 3318
430 2437 2753
300 1771 2620
103 536 2401
271 1498 2450
313 1761 2294
200 1146 1655
182 1065 1614
294 1640 1521
292 1830 1358
171 906 1667
311 1951 2291

388 2459 2256
327 1963 2788
203 1125 2108
341 1833 2312
262 1309 1953
202 1203 1813
218 1125 1392
217 1281 1230
277 1543 1569
181 1037 1483
231 1424 1484
139 760 1456

364 2091 1567
270 1496 1529
361 2158 1915
333 1844 2210
292 1726 2271
349 1894 2259
470 2585 2602
353 1844 2472
514 3062 2497
252 1371 2389
182 1059 2020
247 1462 1853

243 1430 1756
240 1126 1849
270 1419 1764
253 1309 1902
253 1198 2186
320 1534 2474
292 1415 2554
226 1037 2450

83 367 2275
347 1880 1805
654 3290 2195
820 4271 3039

Area Corrected ror
Foreshortening

umbra í?°ie FaculœSpots

438 2695 3922
328 1922 3142
216 1273 2987
92 469 2840

196 1086 2885
232 1277 2752
151 842 2021
146 875 И>64
218 1216 1818
229 1419 1656
121 650 2005
2í5 1440 2714

288 1810 2750
230 1365 3326
159 902 2540
257 1379 2776
193 967 2417
147 874 2187
158 812 1725
175 1030 1571
212 1173 1948
146 819 1840
160 975 1779
112 623 1788

255 1509 1902
206 1146 1890
282 1694 2380
248 1368 2584
213 1243 2661
243 1359 2796
352 1936 3155
256 1332 3026
374 2213 3061
183 993 2904
137 794 2419
179 1078 2259

170 980 2116
173 822 2240
203 1058 2092
198 1037 2250
178 849 2524
247 1 199 2889
213 1027 2895
163 744 2787
63 278 2647

241 1310 2109
490 2479 2594
592 3084 3631

до

i

5. 1
7. 1

10.6
10.2
12.0
12. P
10.2
11. 1
8.4
6.3
6.3
4.2

4.8
5.8

11.0
15.1
11.8
10.0
11.8
10.1
9.2
8.9
5.4
3.4

4.8
6.7
9. 1

10.8
11.4
U. 1
11.9
11.4
10.3
9.1
4. 1
4.2

4.8
7.0
9.4

11.7
11.4
11.2
11.3
11.3
10.5
8.3
4.8
4.7

K

71.8
70.0
62.5
38.5
64.3
73-5
52.3
61. 6
60.8
71.5
60.5
79.4

81.6
93.0
69.6
93.5
79. 1
59-1
54.9
53.8
68.4
63.1
67.2
45.2

83.5
73.5
85.4
80.6
76. Ч
91.4
98.0
83. R
89.7
61.4
50.3
59.0

68.9
64. 1
50.2
52.8
58.2
71.9
70.2
65.8
34.4
54.0
81.1

108.0
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MEAN DAILY AREAS OF SUNSPOTS AND FACULJE FOR EACH CALENDAR MONTH, 1874- 19Б4

Month

1930

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1931
.Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1932

Jan.
Fe*b.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1933
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Шо1е Facuis

Spots

309 1495 2862
199 909 2636
178 917 1938
164 791 1570
149 684 1387
95 415 1026
53 203 795
81 369 675
102 500 1046
182 999 674
168 895 1100
70 298 922

36 188 710
222 1115 710
154 782 861
115 550 930
90 400 763
49 239 822
40 156 826
27 113 559
43 182 572
27 125 377
P5 371 496
69 312 533

38 170 543
36 193 202
41 183 365
70 313 217
89 438 362
100 472 661
35 150 489
24 111 196
3 11 81
19 94 294
26 128 203
71 333 395

51 237 542
156 838 579
46 216 480
4 IP 283
5 21 224
13 59 165
3 10 147
0 1 40
8 31 87
14 61 56
1 3 86
0 1 36

Area Corrected for
Foreshortening

Umbras weoie padJlas
Spots

230 1141 3361

149 684 3102

128 657 2261

117 562 1875

108 490 1647

65 279 1208

41 153 975

59 283 811

76 368 1241

121 682 818

122 661 1300

55 239 1073

31 180 825

159 812 872

108 553 1031

92 432 1126

66 292 925
36 178 996

28 109 937

19 83 650

33 149 656
20 94 432

63 263 573

45 204 605

28 127 627

25 123 246

31 150 434

49 223 272

66 323 434

73 344 806
25 116 548
17 80 242

3 9 101

14 71 350

24 125 262

59 266 460

39 180 634

1 14 608 704

36 162 562

3 15 341

4 16 268

8 39 192

3 12 177

0 0 44
5 20 102

8 37 68
1 4 101

0 1 37

AD

,

4.5
7.0
7.5
11.0

10.8

9.2
6.8
8.9
9.1
6.7
5.0
2.9

1.9
4.0
8.2
9.2
9.7
10.4
10.3
10.2

8.5
7.9
3.9
3.3

4.1
5.2
7.0

8.3
9.4
7.6
10.3
9.5
8.0
7.3
4.6
3.1

3.7
3.3
7.0
9.6
10.6
9.0
8. 1
10.1
9.1
5.5
2.8
3.1

R

65.3
49.2
35.0
38.2
36.8
28.8
21.9
24.9
32.1
34.4
35.6
25.8

14.6
43.1
30.0
31.2
24.6
15.3
17.4
13.0
19.0
10.0
18.7
17.8

12.1
10.6
11.2
11.2
17.9
22.2
9.6
6.8
4.0
8.9
8.2
11.0

12.3
22.2
10.1

2.9
3.2
5.2
2.8
0.2
5.1
3.0
0.6
0.3

Month

1934
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1935

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.

Sept.
Oct.
Nov.
Dec.

1936
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1937
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbrae »J
110
^
6
 Faculae

Spots

8 40 57
17 73 248
5 19 137

73 411 242
80 443 562
27 139 384
25 129 465
22 119 356
5 19 315
6 18 203
18 105 208
41 187 384

73 381 733
58 283 676
56 273 533
32 159 537
89 478 615
174 930 834
139 708 832
98 507 1008
133 658 1262
202 1056 1252
374 2082 1210
397 2167 1411

368 2219 2020
319 1571 2036
295 1462 2121
272 1428 2049
153 758 1904
211 1091 1568
154 771 1791
263 1306 1955
226 1111 2118
289 1479 2457
482 2784 2243
431 2381 2989

571 3115 3017
528 2989 3362
304 1571 2632
544 3073 2261
548 2993 2472
698 3655 2740
804 4547 3187
612 3264 3570
379 1937 3045
594 3484 2650
233 1188 2982
285 1700 2328

Area Corrected for
Foreshortening

Umbrae If
10
);

6
 FaculaeSpots

8 43 75
13 59 302
3 11 160
61 355 288
65 373 666
19 100 449
20 106 554
17 47 422
5 21 368
6 21 255
13 81 247
34 153 456

59 312 877
49 256 793
40 197 652
26 126 643
68 362 726
133 690 1030
114 572 1030
83 445 1242
109 545 1539
142 741 1506
277 1557 1457
301 1662 1687

275 1647 2406
253 1234 2478
226 1128 2519
203 1045 2527
115 566 2332
156 804 1923
126 629 2141
193 952 2346
183 924 2575
213 1085 3019
343 1938 2702
319 1745 3553

410 2253 3690
405 2347 4114
221 1143 3200
394 2257 2845
422 2337 3045
518 2712 3411
592 3363 3978
467 2504 4407
287 1504 3743
407 2364 3326
168 853 3572
208 1240 2779

AD

,

3.1
4.9
8. 1
9.3
8.4
9.0
10.2
8.8
9.2
7.4
4.7
3.1

3.4
4.6
7.9
9.3
8.9
11.4
П. 0
10.2
7.9
8.3
4.7
3.5

4.0
3.9
7.9
13.1
14.3
12.0
11.6
11.8
11.3
9.6
4.8
4.8

5.0
6.9
Кб
11.3
11.7
13.7
13.8
13.1
13.8
8.6
6.2
3.8

К

3.4
7.8
4.3
11.3
19.7
6.7
9.3
8.3
4.0
5.7
8.7
15.4

18.9
20.5
23.1
12.2
27.3
45.7
33.9
30. 1
42.1
53.2
64.2
61.5

62.8
74.3
77. 1

74.9
54.6
70.0
52.3
87.0
76.0
89.0
115.4
123.4

132.5
128.5
83.9
109.3
116.7
130.3
145.1
137.7
100.7
124.9
74.4
88.8
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MEAN DAILY AREAS OF SUNSPOTS AND FACUDE FOR EACH CALENDAR MONTH, 1874-1954

Month

1938
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec,

1939
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1940

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1941
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbrae f*olf
e FaculœSpots

524 2903 1988
422 2464 2823
369 1991 2952
568 2990 2948
625 3162 2896
384 1848 2331
790 4295 2811
391 2051 2939
419 2263 2602
432 2590 . 2326
616 3368 2092
465 2508 223fi

324 1625 2180
297 1415 1996
202 996 1566
530 2747 2040
471 2303 2065
313 1563 2199
487 2735 1897
611 3292 1747
702 4210 1815
467 2632 2064
303 1686 1828
141 728 1509

321 1603 1496
251 1357 1241
376 2006 1048
176 860 1262
192 944 840
357 1791 1190
215 1136 1155
532 2721 1390
272 1318 1459
262 1403 1123
165 854 1286
217 1178 1207

106 660 927
1 18 688 962
129 716 871
95 469 886
63 283 1186
237 1134 1157
261 1384 1155
221 1212 1216
308 1853 1197
225 1221 954
146 821 862
89 517 1083

Area Corrected for
Foreshortening

Umbrse îf?°îe FaculœSpots

401 2265 2428
296 1744 3356
276 1474 3635
446 2366 3615
457 2329 3566
274 1323 2952
575 3163 3611
317 1678 3740
294 1603 3325
316 1917 2847
435 2413 2607
356 1917 2780

234 1159 2751
219 1031 2413
153 763 1907
383 2000 2584
351 1751 2612
229 1131 2740
353 1962 2359
446 2327 2175
523 3165 2229
339 1921 2447
208 1171 2161
105 550 1827

225 1159 1841
176 964 1532
273 1468 1318
130 642 1596
136 66R 1060
254 1297 1469
170 893 1435
372 1900 1750
192 946 1825
195 1058 1407
114 594 1536
157 858 1524

77 484 1138
83 479 1180
93 519 1081
69 347 1117
46 206 1466
162 776 1424
190 997 1464
166 908 1542
225 1348 1456
152 829 1199
112 642 1069
63 362 1308

ДО

1

5.6
8.0
f 2. 4
14.4
11.2
12.6
14.4
12.0
12.2
9.9
6.2
4.0

3.9
4.8
8.3
11.8
9.9
11.6
12.4
13.3
11.7
9.5
5.4
3.3

4.5
3.7
9.4
13.0
10.9
12.5
11.0
13.5
10.1
7.5
4.3
3.5

3.6
4.6
8.0
8.8
9.2
9.0
11.7
11.5
9.9
7.3
3.8
3.7

к

98.4
119,2
86.5
101.0
127.4
97.5
165.3
115.7
89.6
99. 1
122.2
92.7

80.3
77.4
64.6
109. 1
118.3
101.0
97.6
105.8
1 12. 6
88. 1
68. 1
42.1

50.5
59.4
83.3
60.7
54.4
83.9
67.5
105.5
66.5
55.0
58.4
68.3

45.6
44.5
46.4
32.8
29.5
59.8
66.9
60.0
65.9
46.3
38.3
33.7

Month

1942

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1943
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1944

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.

Sept.
Oct.
Nov.
Dec.

1945

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Projected Area

Umbrœ °̂ie FaculœSpots

92 526 1061
261 1397 876
259 1278 959
258 1383 902
70 362 625
28 122 632
52 269 461
61 322 559
28 147 453
53 279 522
124 730 479
71 353 484

18 91 349
141 861 442
144 842 514
190 1078 674
62 309 810
13 55 551
53 326 421
39 205 504
57 272 357
66 337 218
34 174 324
67 411 380

6 31 213
0 1 159
38 202 261
0 0 175
3 11 49
10 53 197
6 23 264
27 118 516
62 311 326
44 228 471
47 237 284
118 694 485

44 222 595
22 109 504
126 710 517
140 778 674
71 357 802
97 511 914
126 679 844
71 379 682
97 536 660
256 1487 952
86 473 1129
82 439 992

Area Corrected for
Foreshortening

Urabr* Sots Facul*

64 362 1249
178 991 - 1036
185 924 1181
180 978 1162
53 276 799
20 89 781
36 188 579
46 242 653
20 109 555
45 232 640
82 485 557
49 253 553

14 72 427
92 552 540
108 629 634
131 753 785
51 249 1000
8 37 685
39 242 533
28 143 624
49 242 457
45 235 265
24 127 388
47 285 478

5 26 255
0 2 188
27 145 310
0 1 210
2 9 57
9 52 246
6 25 319
18 78 612
48 250 416
36 194 560
34 177 357
90 538 587

35 182 727
18 92 622
93 515 630
106 585 808
56 283 965
77 39e) 1083
93 506 1071
51 271 816
81 451 826
195 1114 1151
71 399 1365
60 325 1115

ÛD

I

4.0
4.0
8.7
10. 1
9.9
9.3
8.7
7.3
10.3
7.6
3.9
3.0

3.8
5.3
8.2
9.7
10.4
10.3
9.1
7.3
8.0
7.1
4.9
з.о

4.2
4.9
6.5
8.5
9.1
9.3
9.2
9.0
7.5
7.5
3.3
3-2

4.1
5.0
8.6
9.6
8.6
8.4
10. 6

9.9
9.0
8.8
4.8
з.о

К

35.6
52.8
54.2
60.7
25.0
11.4
17.7
20.2
17.2
19.2
30.7
22.5

12.4
28.9
27.4
26.1
14.1
7.6
13.2
19.4
10.0
7.8
10.2
18.8

3.7
0.5
11.0

0.3
2.5
5.0
5.0
16.7
14.3
16.9
10.8
2В. -1

18.5
12.7
21.5
32.0
30.6
36.2
42. 6
25.9
34. ч
68.fi
46.0
27.4
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MEAN DAILY AREAS OF SÜNSPOTS AND FACULJE FOR EACH CALENDAR MONTH, 1874-1954

Month

1946
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1947

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1948

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1949

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1950

Jan.
Feb.
Mar.

Projected Area

Umbras wiole Faculse
Spots

266 1483 1044
695 3807 1660
304 1853 1909
311 1781 1759
258 1568 1644
159 920 1697
529 394R 1943
518 3048 1595
409 2513 1794
317 1847 2073
397 2514 2024
524 3370 2371

495 3075 2437
588 3914 2094
800 4828 1909
766 5198 1958
819 5034 2607
385 2429 2611
513 3262 2724
631 4410 2844
452 2740 2415
530 3263 2295
358 2255 1821
353 2282 2161

240 1427 2040
207 1310 1548
27R 1600 1653
733 4479 2132
663 4250 2289
523 3517 2155
392 2412 21Й9
415 2797 1866
420 2548 1877
347 2287 1688
229 1353 1406
575 3402 1327

469 2894 1834
890 5081 2233
710 4314 2034
456 2475 1083
311 1656 1987

394 2134 2311
395 2368 2326
502 3067 2010
507 29Б1 2369
427 2584 2208
487 3060 2236
307 2050 2162

316 1866 1862
414 2538 1799
357 2078 1815

Area Corrected for
Foreshortening

Umbrœ 5*ole Faculœ
Spots

218 1237 1285
• 547 3091 1967
249 1551 2285
245 1433 2099
179 1085 2036
121 716 2101
386 2912 2433
374 2291 2011
300 I860 2181
230 1345 2565
284 1852 2461
383 2514 2820

368 2308 2984
401 2721 2526
568 3596 2394
562 3950 2507
607 3741 3182
299 1934 3239
375 2451 3402
461 3214 3594
324 1992 3091
382 2380 2890
261 1686 2209
251 1643 2663

185 1113 2548
169 1090 1998
215 1261 2102
552 3432 2732
510 3305 2978
379 2559 2680
284 1766 2739
307 2075 2299
306 1865 2322
267 1745 2124
169 1006 1759
414 2477 1674

360 2240 2206
631 3640 2691
534 3277 2493
340 1882 2453
227 1217 2437
290 1606 2858
294 1752 2825
372 2265 2436
374 2185 2806
297 1815 2622
362 2313 2744
222 1486 2616

238 1416 2278
309 1927 2262
284 1660 2330

ДО

/

3.7
6.2
8.2

11.4
13.7
12.7
12.6
13.1
11.7
9.5
5.0
4.9

4.0
9.3

13.1
15.0
15. 1
15.8
15.0
16.0
15.3
9.5
5.8
4.4

5.7
7.4

11.3
14.6
14.0
12. 1
16.1
11.9
9.6
9.5
6.4
4.5

5.7
8.5

12.1
13.7
14.7
14.8
13.6
12.6
12. 1
8.3
6.1
3.5

4.7
7.0

10.1

R

47.6
86.2
76.6
75.7
84.9
73.5

116.2
107.2
94.4

102.3
123.8
121.7

115.7
133.4
129.8
149.8
201.3
163.9
157.9
188.8
169.4
163.6
128.0
116.5

108.5
86. 1
94.8

189.7
174.0
167.8
142.2
Í57. 9
143.3
136.3
95.8

138.0

119.1
182.3
157.5
147.0
106.2
121.7
125.8
123.8
145.3
131.6
143.5
117.6

101.6
94.8

109.7

Month

1950
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1951
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1952

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1953

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1954

Jan.
Feb.
Mar.
Apr.
May
June

Projected Area

Umbrae W10*6 paculae
Spots

535 3331 1729
349 2049 1809
232 1371 1559
287 1630 1506
252 1540 1185
117 648 1106
133 753 Ю49
169 1051 774
138 868 875

100 1139 809
120 809 944
215 1082 965
379 2260 1122
654 3898 1147
532 3344 1312

174 ч 1013 1662
155 909 1283
237 1390 1317
170 1005 1240
147 877 1033
125 885 890

122 666 879
71 441 658
34 200 519
78 452 638
53 288 592

100 536 670
144 884 746
163 912 647
71 416 584
83 485 437

115 645 358

111 636 396

77 411 488

3 14 325
14 79 358
95 589 271
34 219 256
59 314 308
20 103 226
67 360 292
36 193 342
12 fil 260

2 12 155
1 8 54

0 1 46
0 2 48

46 252 111

1 3 59
0 1 25
0 2 18

Area Corrected for
Foreshortening

Umbrœ íf10*6 FaculaeSpots

.
376 2359 2155
268 1578 2230
173 1048 1931
221 1256 1837
175 1069 1496
88 488 1350

100 571 1220
117 745 942
96 610 1048

126 746 1005
100 627 1173
163 845 1210
267 1599 1347
480 2835 1422
391 2477 1628
134 780 1942
112 664 1534
166 960 1548
126 757 1427
111 666 1205
84 602 1091

84 464 1034
49 305 774
24 142 636

600 354 782
46 257 703
71 393 800

105 654 906
121 689 768
53 307 720
58 339 518
82 455 421
82 477 470

53 289 577
2 10 381

12 70 420
66 406 324
29 196 314
41 21R 370
15 81 280
50 269 351
26 141 416

9 47 299
2 9 182
1 6 64

0 1 54
0 1 58

28 157 130
0 3 70
0 1 33
0 2 19

AD

•

13.3
12.7
11.7
12.7
11.6
10.4
7.0
3.6
4.2

4.1
3.6
6.6

10.1
14.5
13.3
11.0
.11.2
12.6
7.2
5.4
3.9

5.3
4.4
7.2

10.7
10.4
9.7
8.9

11. 1
8.9
6.9
4.4
2.5

4.5
4.3
7.5
8.0

10. 1
8.5
Я.6
9.2
7.8 '
7.2
4.2
3.1

3.2
5.2
8.8
8.1
9.7
8.9

R

113.4
106.2
83.6
91.0
85-2
51.3
61.4
54.8
54.1

59.9
59.9
55.9
92.9

108.5
100.6
61.5
61.0
83.1
51.6
52.4
45.8

40.7
22.7
22.0
29.1
23.4
36.4
39.3
54.9
28.2
23-8
22.1
34.3

26.5
3.9

10.0
27.8
12.5
21.8
8.6

23.5
19.3
8.2
1.6
2.5

0.0
0.2

10.8
1.8
0.7
0.2

Values for R for 1954 given In the last column are provisional.
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LIST OF SPOTLESS DAYS, 1874-1964

1874 ( 8. 5)

Apr. (20-23)
June (8), (9)
Oct. (26), (27), 28, (29)
Dec. (3), 4

1875 ( 25.1)

Jan. 6, 27, (28), 30, 31
Feb. (15), (16), 17
Apr. 23, 24
May 9-11, (12), 13-15, 17-21,

(23), 31
June (12), 14, (15)
July 16, 18, (19), 20, (21),

22, 23
Aug. (9), 10, 11, 13, (14), 16,

(17-19)
Sept.l, 2, (3), (4), (6-8),

(13), 17, 18, (21), (22),
24, 25

Oct. Ц, 12, (13), (17)
Nov. (6), 8, (10), (12), 13
Dec. и

1876 ( 38.0)

Jan. ( ï ) , 13
Feb. 8, (23), 24, (25)
«ar. (3), 4, 8, 31
АРГ. 2, 3, (5), 7, 20, 21, (22),

23-26 ( 27-29)
May 1-4, (5), 6, 16, 17, (18),

(19), 20-22, (29-31)
June 1, 3, 4, (6-9), (12-16),

18-20, (30)
July 12-15, 17, (18), 29
Aug. 1-3, (4), (5), (8), 0,

(10), (11), (14), 15, (21)
Sept.6, (7), (8), (12), (20),

21, 22, 25, 26
Oct. (9), (10), (3D

.Nov. (1), (7), (8), (24), (27),
(28), 29, (30)

Dec. (1), (2), 6, (7), (12), 13,
(14), (30)

1877 ( 43. 4)

Jan. (3-5), 29
Feb. 19, (20), (21), (23), (24)
«ar. (14), (16), 23, 24, 27,

(28), (29), 31
АРГ. 4, 5, (9), (11), 12. í 13),

(14)
May 28, 29, (30), (31)
June (12), 14-16, (17-22), 27
July (6), (7) , (9), 10-12, (13),

(17), 20, 21, (23-26),
(29), 30, 31

Aug. (4), (7), (0), (12), 14,
(16-18), (20), (21)

Sept.l, (22) , 24
Oct. (2) , (3), 5, 6, (8), (9).

1877 (continued)

Oct. (Ц), (12), (15), (16), 17,
(18), (20). (23), 24

Nov. 8, 10, 12, (20)
Dec. (5-8), (10-14), ( IT) , (18),

(26), (28)

1878 (81.3)

Jan. (1-5). 7, (8), (9), 10,
(11-13), (16), 17, (18-22),
( 29-31)

Feb. ( l), (2), (9-13), 14,
(15-25), (28)

Mar. (1-3), (7), 8, 9, (10), 10,
(20-28), 29, (30)

Apr. (1), (2), 3. (4), (6-13),
14, (15-30)

May ( ï ) , (4-9), 10, (11-25)
June (7-9), (11), 12, (13-20)

21, 22, (23-25), (30)
July (1-6), (8-13), (15), 16,

17, (18-25), 27, (28-31)
Aug. (1-5), 6, 7, (8-15). 16.

(17), (19), (21-31)
Sept.(i), 14, (15-28), 29, 30
Oct. ï, (2-7), 8, (9-11), 12,

13, (14-18), 19, (20), 21,
( 22-28)

Nov. (10-15), 16, (17), (18),
19, (23-28), 29, (30)

Dec. (1-15), 16, 17, (18),
(21-31)

1879 ( 74. 2)

Jan. (l-ll) , (13-18), 19-22,
( 23-29)

Feb. 1-3, (4) , (5). 6, (7-11),
12, (13), (14), (17-28)

Mar. (1-11), 12, (13), 14, (15),
16, 17, (18), 19, (20-24),
25-27, (28-31)

Apr. (1-6), 7, 8, (9-11), (25-30)
May (1-7), (13-16), 17, (18),

19, (21-30)
June (1-4), (6), (7), 9, (10-13)

14, (16-25)
July 7, (8-10), 18, (21-26),

(28), (29), 30, (3D
Aug. (1), (2) , (4-9), (14-16),

(18), (20-22), (25), (26)
Sept.8, (9-11), (B-23), (30)
Oct. 4, (5), 6, (23), (24), 25.

(26-31)
Nov. (1-3), 6, 19, (21-24), (26)
Dec. (5) , 6, (7-15). (24),

(26-31)

1880 ( 16. 1)

Jan- (1), (2) , (22), (.23), 25,
27, (28)

Feb. 14-16, (17), 18, (19), (20)

1880 (continued)

Маг. 5, 20, (21-24), 25, (26).
(28)

Apr. (10). (11), 17, (18),
19-23, (24)

May 15-17, (18), 19, 22, (23)
June ( 5), 14
July 12, 14, 15, 17, 19
Aug. (25-27)
Nov. (6), (7), (10-12)

1881 (2.0)

Jan. 15, (16)
Aug. 14-16
Oct. 31
Dec. 24

1882 (0.6)

July
Dec.

Feb.
Mar.
May
Sept
Dec.

1883 ( 2. 4)

23
5, 6
27, 28
24, 25
5

Nov. 8

1884 (0.3)

1885 ( 2. 8)

Маг.
Oct.
Nov.
Dec.

23
15, 16
25, 27, 30
1, 6-8

1886 ( 16. 5)

Jan. 24-29
Feb. 24
Apr. 13, (14)
May 15-19
June 13, (14), 15
July 10-12
Aug. 21, 22
Sept. 24, (28), 29
Oct. 13, 14. 31
Nov. 1-11, 18-25, 27, (28),

29, 30
Dec. 1-5, (6), (7), 8. 0

1887 ( 29.4)

Jan. (9), (11-13), 14-18
Feb. 7, 8, (9), 10-16
Mar. 3-5, (6), 7-9, (12), (13),

14, (15), 16, 28, 29
Apr. 5, (7), 8-10, (11), 14, 17

1887 (continued/'

May 23, (24), 25, 27
June 26
July ( 19-22)
Aug. ц, 12, 23-26, 29, 30, (3D
Sept.(i), (2), 5-12, 25, 26,

(27), (28), 29, 30
Oct. ï, 7-11, (12-16), 17, 30
Nov. 2-4, 21, 22, (23-25), 26-30
Dec. (1), 2, 28-30

1888 ( 43. 2)

Jan. 26, (27-29)
Feb. (4 ) , 5-10, (11), 12-17
Mar. 2, (3). 4, 5, (6), (7), 8,

24, 26-30
Apr. 6-9, (10), 11-14, (15),

(19), (20), 30
May (1), 2-5, (7-9), 10, 24-26,

(27-31)
June ( l), ( 2), 3, ( 4-6), 7, 8,

20, 21. (22) , (23), 30
Ju ly( l ) , 2-5, 8, 9, (12), (18),

(20-25), 26-28, 31
Aug. 3, (4-7), 11, (17), (19),

(20), 23, (24)
Sept. 17, (18-20), 30
Oct. l, 2, 4-6, (7), (8), O-ll,

(12), 13, 14, (15), 16, 17,
(18-23), 24, 28, (29). (30),
31

Nov. ( l ) , 2-4, (5) , 23, (26)
Dec. 10-13, (14), (23), 24, 2>,

(26), (28), (29), (31)

1889 ( 58. 6)

Jan. ( l ) , (2) , 3, (4 ) , 5-0,
(10-14), 1R, (19). (20), 21,
22, (23-31)

Feb. (7-10), 11-13, (14-20), 21
Mar. 3, 4, (18), (19), 20, 21,

(22-25), 26-30, (3D
Apr. 13, (14-22), 23, (24-30)
May (1-4), (11), (12), 13. (14) ,

(15), 16-18, (19-26),
(28-31)

June ( l ) , 2, 3, (4-11), 12-14,
(15)

July (1-7), 9, 10, (11)
Aug. 21, (22-26Ï
Sept.(9-12), 13-15. (16-22), 23
Oct. 5, (6), (7), (12-15), 19-22,

(24-26), 27, (28-31)
Nov. l, (2 ) , (3) , 4. (5-13), 14,

15, (16). (17), 18-21,
(22-28), 29, (30)

Dec. (1-11), (14-17)

1890 (47.6)

Jan. 8, (10), 11-13, (14), (15),
16. (23), 24-27, (28), 29
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LIST OF SPOTLESS DAYS, 1874-1954

1890 (continued)

Feb. (2 ) , 3, (4 ) , 5-8, («-12),
13, (14), 15-18, (19-26),
27

Mar. ( ï ) , (2) , 3, 15, (16), 17,
(18), (19), 21, (24) , 25,
(26-31)

Apr. (1), (2), 3, (4-9), 14, IP,
19, (20-24), 25, 26, (27)

May (2), 3-5, (6), (7), (14),
(15), (25), (26), 27, 28,
(29), 31

June 1, (2) , 3, 4, (11-21), 22,
(23-25), 26-30

July (1-3), 15, 16, (17), (18),
19, (20), (21)

Aug. 8-10, (12-19), 20, 21,
(22) , (23)

Sept. 21-23
Oct. 3, 4, 9-15, (16), 17, 18
Nov. 2, 3, (4-6), 15-21
Dec. 5, 6, 10, 12

1891 ( 5. 2)

Jan. 3-5, (7-9), 10, (11), 12,
13, (14)

Feb. 4, 5, 7, 8
Mar. 3, 26-28

1896 ( 2. 2)

Apr. 15-17
May (16), 17
Aug. 7, R
Oct. 5

1897 ( 8. 8)

Mar. 21
Apr. 23, 24
May 13-19
June 7, p, 10-12, 17, 19
Oct. 14. 24-30
Nov. 10, ц, 17, 19, 23, 24
Dec. 25

1898 ( 13. 5)

Feb. 1-3
Mar. (20), (21), 23-25, 30
Apr. 16-21
May 5
June 5, 7, 9. 10, 12, 13
July 3-14, 1ft
Aug. 20, 24, 25
Dec. 14, 15, 18, 21-28

1899 ( 33. 8)

Jan. 20
Feb. (12), 13-18, (23-25), 26
Mar. (5), (6), 7, (8), 9, 10
Apr. 8

1899 (continued)

May (5), 6-11, 14, (15), (16),
17

June (2), 3, 21, 22
July 17, (18), (19), 20-23,

(24), 25, 31
Aug. (3-6), 7, (8), 9-11, (12),

(13), 14-18, (19), (20),
21, (22-24), 25-27, (29)

Sept.(l-3), 5, 6, (7), 8, (9-11),
12. 15, 16, (17), 21, 23-25

Oct. 3-5, (6-8), (13-15), 17,
(18-20), 21, (22)

Nov. 3, 4, (5-10), 22-24
Dec. (10), 11, 22-27, (28)

1900 (53.1)

Jan. (3-8), 9-Ц, (20), (22),
(23)

Feb. (15), 16, (17-21). 22, 23,
(24-27)

Mar. (1), 2, (12), 13-15,
(16-22), 23, 24

Apr. (16), 17, 18
May 9, (10), 11-13, 16-20
June (4-11), 12, (13), 14, (27),

(28)
July 2, (5-10), 11, 12, (13),

(14), (26-30), 31
Aug. (1-6), (14-19), 20, (21),

22, (23-31)
Sept.(i), (2), (12), 13-15,

(16), 17, (18), 19-22,
(23-30)

Oct. 1-3, (4-6), 13, (14),
(15), (31)

Nov. (1-5), 6, 7, (8-12),
(15-Í7), 24, 25, (26-30)

Dec. (1), 2, (3) , 4, 5, (6-8), 9,
(10), 11, (12-31)

1901 (80.5)

Jan. (1-12), (15-23), (25-31)
Feb. (1-3), (10), (11), (13-26),

28
Mar. (1), (2) , (11-26), 27,

(28-31)
Apr. (1), (2) , (4-30)
May (1-18)
June ( l) , (2), (4-15), (27-30)
July (1-7), (9-11), 12, 13,

(14-21), (25-31)
Aug. (1), (2 ) , ( 4 ) , (6-21), 22,

(23-Î1)
Sept.l, (2-11), (13-30)
Oct. (1-6), (13), 14, (15-27)
Nov. (2-5), 6-8, (9-12), (26-30)
Dec. (1-10), 11, (12), (13), 14,

(15-31)

1902 ( 70. 8)

Jan. ( ï ) , 2-4, 16, (17-19),
20-22, (23-27), 28, (29),
30, 31

Feb. 1, (2 ) , 3. (5) , 6, (7) ,
(8) , (10), 11, 12, (14-28)

Mar. 1, (15-19), 20, (21-29),
30, 31

Apr. 1, 2, (3-6), 8-10, (11-20),
21, (22-25), 26-28, (29),
(30)

May (1), 2, (3) , (4) , 6, (7-14),
(16-20), (22)

June (5-13), 14, 15, (16-19),
20-22, 24, 25, (26-30)

July (1-3), (6), 7, (8-10),
11-14, (15-19), 20, 21,
(22-29), (31)

Aug. (2-6), (10-13), 15, 16,
(19), (21), 22, (23), (25),
26, (28), 29, 30, (31)

Sept.l, 2, (3). (4 ) , (6-8), 9,
(10-13), 14, 15, (16), 17

Oct. 3, 4, (17), (18), 19, 20,
31

Nov. 1-7, (8), (9) , 10, 11, (12) ,
(13), 29, 30

Dec. 1, (4-6), 7-11, 13, 15, 18,
20-23, (24-26), 27-30, (3D

1903 ( 14. 3)

Jan. 1, 2, 9-14, (15) , 16, 17,
(27)

Feb. 5
Mar. 6-8, 11, 15, 16, (17), 18
Apr. 15-18
May 8, (9), 10, 11, 29, 31
June 1-3, ( 4 ) , (6), 7, 9, 29
Aug. 31
Sept. 2-7, 19-22

1905 (0.8)

May
July

Oct.

Nov.

Jan.
Mar.
Oct.

24
28, 30

1906 ( 1. 4)

13, 17-19, 28

Í907 (0.3)

29

1908 ( 1. 6)

28
26
16-19

1909 ( 1. 4)

Apr. 10

1909 (continued)

June 3
July и
Aug. 28
Dec. 12

1910 (17.8)

Feb. 4-10
Apr. 4-8, 22, 25, 27, 28
June 16, 19-22
July 22-25
Aug. 20-25, 28, 29
Sept. 15, 16
Oct. 15
Nov. 5, 6, 8-13, 15, 27-30
Dec. 1-8, 16, 23-27, 29, 31

1911 (50.3)

Jan. 1, 2, 15-29, 31
Feb. 2-8, 21-25
Mar. U, 17-23, 26, 27
Apr. 16-20
May 10-19, 24
June 6-20, 24-28
July 5-11, 17-24, 27, 28, 30,

31
Aug. 2-4, 18-31
Sept. 11-21, 23-30
Oct. 1, 9, 10, 12-31
Nov. 5-8, 13, 15-20
Dec. 3-14, (15), 16, (17), 25,

26, 31

1912 (67.1)

Jan- 1, 2, (3), 4-10, (11), 12,
(13), 14-19, (20-23), 24-31

Feb. 1-4, (5), (6), 7, 8, (9).
10-14, (15), (16), 17-22,
(23), 24-29

Mar. 1, (2), 3, 5, 6, 19,
(20-25), 26-29, (30), (3D

Apr. 2-6, 15, 16, (17-20), 22,
(23-28), 29

May 11, 12, 15-19. 20, 21, (22),
(23), 24, 25

June 4-10, (11-15), 29, 30
July 1, 14-16, 19, (21), (22),

23-26, (27), 28-30, (31)
Aug. (1-9), 10-12, (13), 14-24,

(25), 26, (27), (29-31)
Sept.(i-3), 4, 5, 21-24, (29),

30
Oct. 1-4, 12, 13, (14), 15-17,

21, 22, (23-26), 27-31
Nov. (1), 2-6, (7), 8-13, (14),

15, (20-24), 25, 26, (27),
(28), 29, 30

Dec. 1, (2-5), 6, 7, (8), 9-11,
23-28
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LIST OF SPOTLESS DAYS, 1874-1964

1913 ( 85. 2)

Jan. 3, 4, (5), 6-10, (11), (12),
19, 20, (21), 22, 23, (24) ,
2R-31

Feb. 1-4, (5-9), 10, (11), (12),
13-15, (16), 17, 18, 28

Mar. 1-3, (4 ) , 5, (6-10), 11,
(12), 15, (16), 17-22,
(23-26), 27-31

Apr. (1-4), 8-11, (12), (13), 14,
(15), 16, 17, (18), (19),
20-27, (28-30)

May (1-3), 4-6, (7-17), 18-22,
(23-25), 26, (27), (28),
29, 30, (3D

June (1) , 2, (3-6). 7, (8), 9,
10, (11-16), 17-21, (22-24),
25, 26, (27), (28), 29, (30)

July (1-6), 7, (8), 15-18,
(19-22), 23-25, (26-28),
29, (30), (31)

Aug. (1), ( 2 ) , 3, 4, (5-17), 18,
(19), (20), 21, (22-27),
28, (29-31)

Sept.(l-5), 6, 10, (11-24),
25-27, (28-30)

Oct. (1-3), 4, 5, (9), 10, (11),
12, 13, (14), (15), 16, 17,
(18), 19, (20), (21), 22,
(23), 24

Nov. ( ï ) , 2-5, (6-10), 11, (12).
(13), 14, 15, (16-19),
20-23, (26-28), 29, (30)

Dec. 1, ( 2 ) , 3, (4 ) , 5, 6, (7),
(8), 15-17, (18), 19, (20).
21-25, (26-29)

1914 ( 39. 2)

Jan. (7 ) , Я. 10-13, (14-16), 17,
18, (19), 20, (21), 22-24,
(25-27), 28, 29, (30), 31

Feb. 1, 7, (8-11), 12, 13,
(14-16), 17, (19), (20),
(22), 23, (24-26), (28)

Mar. 1, (2), 3-8, (9), (10), 11,
(19), 20-24, (25), (26).
27-29

Apr. 15
May 7-9, (10), 11-13, (14),

(15), 16, (17), 18-20,
26-2R, 31

June ( 1), ( 2), 3-7, 23-30
July 14, 15, 20, (24), 25-28
Aug. 1-12, 27-29
Sept. 1-7, 23
Oct. 4-8, 12, 14, 16-18
Nov. 16, 17

1915 ( 1. 6)

Apr. 17
May 11-13, 17, 19

19Ifi (0. R)

Aug. 25, 27
Oct. 2

1920 ( 1. 1)

Apr. 24
Sept. 1Я-20

1921 (8.5)

Mar. 6
Apr. 30
May 5-7
Aug. 6-8, 10
Sept. 5, 6, 8, 9
Oct. 2-4, (5), 6. 7
Nov. 3-8, (9), 11
Dec. 4, 5, (7), 8

1922 ( 29. 6)

Jan. ï, (2) , 24-26, (27-29), 31
Apr. 12-14, (15), (16), 17, 19-21
May 10, (12), (13), 14-23
June 2-5, (6), (10), la, 20,

26-30
July 1-3, 13, 15-18, 29-31
Aug. 1, 8, (9), 10, (11), 12-16,

(17-20), 22
Sept.2-6, 8-10, (11), 12, 25,

26, 28
Oct. 6, (7), 8, 15, 22, (23-25),

26, (27) , (28)
Nov. (18), 19, 23, 24, (26)
Dec. 12-14, (15-17), 18. 19, 21

1923 ( 46. 8)

Jan. 5-10, (11), (12), 13-15,
(16), (17), 18-20,24, (25),
(26), 27

Feb. 1-3, (4 ) , (5) , 6-11, 17,
18, (21), (22), 24-28

Mar. 1, 2, (3-5), 6. (7) , 8-11.
(12), 13, 14, (18), (19),
(21), 27, 28

Apr. 4-7, (8). 9. 11-13, (16)
May 1-10, 15-19, 22
June (6), 7-10, (11), 12, (13),

14-17
July 4-7, (8), 9, 10, 12-15,

(16), 17-21
Aug. 2, 5, 6, 8-11, (12), (13),

14, 15, 17-19, (22), (23),
24-27, (28), 29-31

Sept.(20), 21, 22, (23)
Oct. 7, 8
Nov. 17-20, (21), 22, 23, 30
Dec. l, 2, 4-7, (8-10), 11-15,

(16), 17, 29, (30), 31

1924 (26.5)

Jan. 1, 2, (3), 4, 7-19, (20),
21, 22, 24, 25, (27), 29-31

Feb. 1, 2, 4, 5, (6), 7, 8,
(9-П), 13, (14), (17-19),
20, 21, (22), 23, 24

Mar. 5-0, (10), (11), 12, (13),
(14), 15, 16, (17-19). 20,
25, (26), 27-31

Apr. 1-4, (5), (7-9), (11-13),
15, 29, 30

May 1-3, 5
Nov. 3, 4, 6, 8-10, 13
Dec. 2, 6, 30

1925 ( 5. 2)

Jan. 1, 9, 10, 14, 15, 27, 29,
30

Feb. 25-27
Mar. 6-10
June 20
Aug. 15, 16

1926 (0.5)

July 16, 18

1930 ( 1.1)

Aug.
Nov.
Dec.

5

13
7, 8

1931 (11.5)

Jan. 1, 29-31
Feb. l
June 13, 15-17, 19-21, 23~26
July 19, 20
Aug. 8, 10, 15, 16, 23-25
Oct. 10, (11), 13, 16-18
Nov. 2, 10, 11, 13. (14), (15),

16, 17
Dec. 3-5

1932 ( 24.9)

Jan. 11, 12, 14, 20
Feb. Я, 9, 13, (14), 15-19, 21
Mar. 11-14, (15), 23, 24
АРГ. 6, (7), 8, 9, 14, 19, 20
May (2), 3, 4, (5), (6)
June 2
July 15, 16, (17), 19, 23-26
Aug. (12-14), 15, 16, (17),

18-21, (22)
Sept. 5, 6, (7), (8), 9, ( Ю),

(11), 13, (14), 15-17.
(18), (20), 23, 26

Oct. 2, (4), (5), (8), (9), 10, 11
Nov. 6, 8-10, 23-26. (27), (28)
Dec. (22). 23, (24), (25), 26

1933 (64.7)

Jan. l, (2), 18, 19, (20), (21),
22-27

Feb. 14, (16), (17), 18-20,
(21), 22-24, (25), 26

Mar. 13, (14-16), 17-19, (20),
21

Apr. 3-5, 7-9. (10), (11), 12-16.
22-28. (30)

May 1, 3-7, (8), (11), 12-15,
(16), (17), 18, 28-31

June 1, 8, 9, (10), 11, 12,
(23), 24, (25-28), 29, 30

July 1, (2), 3, (4), 14-23,
(24), 25, (26), 27. (28),
29. (30), (31)

Aug. 1-3, (4), (5), 6, (7), (8),
(10), 11, (13-22), 23-25,
(26), (27), 28, (29), (30),
31

Sept.l, 5, 11, (12), 13-17,
(18-20), (25), (26)

Oct. 1, 2, (3), 4-6, (7), (8),
9, 11, 13, (14-16), 17-20,
(21-25)

Nov. (2), (3), 4, (5), (6), 7,
8, (9), 10, 11, (12), (13),
14, (15), 16-19, (20-25),
26-28, (29), (30)

Dec. (1-3), 4, (5-7), 8, 9,
(10), (12), (13), 14-16,
(17-19), 20, 21, (22-31)

1934 ( 39. 7)

Jan. (1-7), 8, (9-11). (19),
(20), 21, (22), 23, 24,
(25-27), 28

Feb. 4, 20-22, (23), 26-28
Mar. (1-3), 5, 12. 14-16. 18,

(19-21), 22, (23), (24), 31
Apr. 6, 7, (9-П), 12, (13), 30
May 2, 3, 30, (31)
June 1-8, (9). 10. 11. 13. 14.

27, (28-30)
July 1-5, 22, 23, 27, (30), 31
Aug. 1-6, 20-22, 25, 26, (28),

29, 31
Sept,4-ll, 14, 18, (19), 20-23,

25, 27
Oct. 2, 5-Ю, 21, 24
Nov. 13, (14), 15, 16. (17-19).

20, 21, (24)
Dec. 9-13, (14), 15-19

1935 (5.8)

Mar. 25, 28-31
Apr. 1, 2, 5-7, 26-28
Hay 18-23, 26
July ( 29)
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LIST OF SPOTLESS DAYS, 1874-1964

1941 (2.2)

Aug. 15
Nov. 7-11
Dec. 20, 21

1942 ( 4.4)

Jan. 27, 28
Mar. 9, 10
Hay 31
June 12, (29), 30
July ( 18), 24
Oct. 4, (5), 6, (25)
Nov. 16, 19

1943 ( 13. 2)

Jan. 5, 15
Feb. 6
June 4-6, 20, 29
July 2-6, 20, 23
Aug. (2)
Sept. 1-6, 13, (14), 15, (16),

17, 25
Oct. (13), (14), 15, 16, (17),

20, 21, (22), (23)
Nov. 6, (7), 8, (9), 10, 11,

(12), 19
Dec. 29-31

1944 (44.0)

Jan. (1-3), 4-16, (17), (18), 19
Feb. (4) , 5-9, (10), (11), 12,

(13), (14), 15, (16),
17-19, (20), 21-24,
(25-27), 28, 29

Mar. (1), (2), (4) , 5-8, (9).
10, (11), (12), 13, 31

Apr. (1), 2-5, (6), (9-H),
12-14, (15), 16-24, 25, 26,
27, (28), 29, (30)

May l, 2, (3), (4), 5, (6-8),
9-12, (13-16), 17, (18-23),
24, (25-27)

June 3, (4), 9, (11-13), 14, 29
July (7-9), 12-15, (16), 17, 18,

21, 22, (23), 25, 31
Aug. 1-4, 31
Sept. l, 4-7
Oct. 13, (14), 20, 21, (22),

(23)
Nov. 7-10, (11)
Dec. 1-3, (4)

1945 ( 3.8)

Jan. 3, 4
Feb. 10-12, 22
Apr. 11-13
July 2, 3
Aug. 22, 26
Sept. 15

1950 (0.5)

Dec. 21-23

1952 (6.6)

Feb. 26-29
Mar. 1-4, 20, 22, 23
May 10, (12)
Sept.3, 11, 12, 14, 15
Oct. 17, 18
Nov. 3, 4, 29
Dec. (28)

1953 (40.6)

Jan. 25-27, (28), 29-31
Feb. 1, 12-18, (19-21), 22,

(23), (24), 25, (26), 27,
28

Mar. 1-4, (6), (7), 9-11, 14,
17, 26

Apr. (12-14), 15-17, (19), 20,
21

May 8-11, (12-16), 17
June 13
July 1, (3), (4), 5-8, 22-29,

(30), (31)
Aug. 1, 24, 25, (26), (27),

28-31
Sept. 1-4, 28-30

1953 (continued)

Oct. 1-3, 5, (18), 19, (20),
21-25, (29). 30

Nov. (5-7), 8, (9), 10-12,
(13-16), 17-19. (22-24),
25, 28-30

Dec. (1-4), 5, 6, 9, (10-12),
13, 14, (15), 16, 17, (18),
19, (20-24)

1954 (80.1)

Jan. 1-3, (4), (5), 6, (7-10),
(12-16), 17, (19), (20),
21, (22). (23), (25-31)

Feb. (1), 2, (3-8), 12, (13-16),
17, 18, (19-21), 22, 23,
( 24-28)

Mar. (5), 6, (7-10), 11, 24,
(25), (26), 27, (28), (29),
30, (31)

Apr. (1-5), (10-14), 17, 18,
(19), 21, 22, (23-28), 29,
30

May (1-3), 4, (5-B), (10), 11,
12, (13), (15-17), 18, 19,
(20-31)

June (5-12), 13, (14-21),
(23-30)
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MEAN HELIOGRAPHIC LATITUDES OF SUNSPOTS

1874-1954

I - ANNUAL VALUES

II - VALUES FOR EACH SOLAR SYNODIC ROTATION

The tabulated data have been reprinted from the. annual volumes of the Greenwich
Photoheliographic Results. For the period 1874 to 1885, the tables published in the
1907 Supplementary Results pp. 318-321 have been used, as superseding earlier tables
up to 1885' Published errata and a few other corrections found when compiling the
following complete tables have been incorporated.

The abridged headings in the following tables correspond to those given in the
Greenwich Photoheliographic Results. Two subsidiary columns have, however, been
added in the present table of annual values to give, for each hemisphere, the ratio
of the mean daily area to that for the two hemispheres combined. The tabulated mean
daily areas and mean weighted latitudes have been derived as follows:-

The mean areas have been formed by dividing the sum of the daily areas (cor-
rected for foreshortening) by the number of days of observation for (l) the year
(first table) and (2) for each synodic rotation of the Sun (second table), and are
expressed in millionths of the Sun's visible hemisphere.

The heliographic latitude of each spot for each day has been multiplied by its
area (corrected for foreshortening), and the sum of the products, for spots north of
the equator, has been divided by the sum of the corresponding areas to form the mean
heliographic latitude of spotted area north of the equator; similarly for spots
south of the equator. In forming the mean heliographic latitude of the entire
spotted area, the algebraic sum of the products for spots north and south of the
equator has been divided by the sum of the areas; and for the mean distance from the
equator of all spots the numerical sum of the products, without regard to the sign
of the latitude, has been similarly divided.

The rotations adopted in the second table correspond to the synodic rotation of
the Sun. The commencement of each is defined by the coincidence of the assumed
prime meridian with the central meridian, the assumed prime meridian being that
meridian which passed through the ascending node of the Sun's equator on the ecliptic
at mean noon on 1854 January 1*, the assumed period of the Sun's sidereal rotation
being 25.38 days. The numeration of the rotations is in continuation of Carrington's
series (Observations of Solar Spots made at Redhill by R. C. Carrington, F. R.S.),
No. 1 being the rotation commencing 1853 November 9. The dates of commencement of
the rotations are given in U.T.

A subsidiary table to the annual values gives the separation of spots around
each sunspot minimum, when old and new cycle spots occur together in their dis-
tinctive latitudes.

*This definition has always been used in the Nautical Al*anac, although Carrington's aero
meridian passed the ascending node twelve hours earlier.
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MEAN HELIOORAPHIC LATITUDES OF SUNSPOTS FOR EACH YEAR 1874-1953

Year

1874

1875
1876

1877

1878

1879

1880

1881

1882

1883

1884
1885

1886
1887

1888

1889

1890

1891

1892

1893
1894

1895
1896

1897
1898

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

Spots North of Equator

Area N
Area • • , - Latitude

Area (N + 8)

0

263 .436 9.03
145 .584 12.00

40 .31 11.83

38 .35 9.69

21 .95 7.60

11 .29 21. 14

269 .611 19.99
454 . 668 18. 20

442 .442 15.96

339 .294 10.99

478 .443 10.65
280 .347 10.54

76 .199 9.93
44 . 246 8. 80

20 .22 7.10

5 .06 7.26

53 .53 22.20

401 .704 20.49

607 .500 15.09

518 .354 14.90

543 .424 12.31
565 .580 14.26

203 .374 13.60

196 .381 8.32

110 .293 9.82
23 .21 6.18

26 .35 6.61

22 .77 8. 59
42 .67 18.81

136 .389 18.06

270 .551 16.32

752 .631 11.67

538 .692 13.99

488 .451 10.12
316 .453 10.42

300 .432 9.44

66 .250 8.55

17 .27 7.89

1 .02 20.53
5 .67 24.81

99 .65 21.11

379 .544 17.95
470 .649 15.14

860 .560 13.82

609 .545 11.97

559 .531 9.85

208 .337 11.31
261 .621 7.27

161 .639 8.82

33 .60 13.88

232 .838 22.19
517 .623 20.70

663 .525 19.27

379 .358 17.75

Spots South of Equator

Area S
Area . Latitude

Area (N + 8)

о
340 .564 12.19

103 .415 10.11

87 . 69 10. 87

70 .65 9.51

1 .05 7.12
27 .71 22.32

171 .389 19.10
226 .332 18.50

557 .558 19.28

815 .706 13.92
601 .557 11.74

526 .653 12.43

305 .801 10.50

135 .754 8.35
69 . 78 7. 46

73 .94 11.90

46 .47 21.75

169 .296 19.91

607 .500 21.69

946 .646 14.23
739 .576 15.56

409 .420 12.54

340 . 626 14. 77

318 .619 7.73
266 .707 10.77

88 .79 10.43

49 . 65 8. 34

7 .23 16.27

21 .33 15.29
214 .611 21.15

220 .449 16.89

440 .369 15.55
240 .308 14.01

593 .549 . 13.77
381 .547 10.34

394 .568 9.91

198 .750 11.18

47 .73 5.99
36 .98 7.78

2 .33 20.08

53 .35 23.06

318 .456 19.75
254 .351 17.05

677 .440 15̂ 66

509 .455 13.69

493 .469 11.79

410 .663 9.98

159 .379 8.92

91 .361 6.62
22 .40 17.32

45 .162 25.54

313 .377 19.37

599 .475 17.98

679 .642 13.54

Mean (weighted) Latitudes

Spots Spots
N - S N * S

0 0

- 2.93 10.81
+ 2. 81 11.22

- 3.77 11. 17

- 2. 74 9. 57

+ 6.90 7. 58

- 9.34 21.96

+ 4.79 19.64
+ 6. 00 18. 30

- 3.69 17.81
- 6.60 13.06

- 1.82 П.26

- 4.44 11. 77
- 6.42 10. 38

- 4. 10 8.45
- 4. 27 7. 39

-10.68 11.61

+ 1.73 21.99

+ 8.52 20.31

- 3.29 18.39
- 3.93 14.47

- 3.75 14.18
+ 3.01 13.54

- 4. 15 14.33
- 1.62 7.96

- 4.75 10.49

- 6.95 9.54

- 3. 12 7.74

+ 2. 82 10. 37
+ 7.48 17.64

- 5.94 19.93
+ 1.39 16.58
+ 1. 62 13. 10
+ 5.35 13.99
- 2.98 12. 12

- 0.92 10.38

- 1.55 9.71

- 6.27 10.53

- 2.30 6.49
- 7. 18 8.06

+ 9.81 23.23

+ 5.71 21.79
+ 0.77 18.77

+ 3.83 15.81

+ 0.84 14.63

+ 0.29 12.75
- 0. 28 10. 76

- 2. 83 10.43
* 1. 13 7.90

+ 3.23 8.02
+ 1. 34 15.26

+14.49 22.73
+ 5. 60 20. 20

+ 1. 60 18. 66

- 2.33 15.05



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, is74-1954. 25

MEAN HELIOORAPHIC LATITUDES OF SUNSPOTS FOR EACH YEAR 1874-1953

Year

1928
1929

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939

1940
1941
1942
1943
Л944
1945
1946
1947
1948
1949

1950
1951
1952
1953

Spots North of Equator

Area N
Area : : bt

Area (N + 8)

727
654

286
200
123
86
44
205
463
1317
899
649

500
427
252
249
42
121

1127
992
936
1178

771
730
195
107

For any

.523
• 527

.554

.727

.755

.98

.37

itltude

11.93
10.73

10.60
7.91
8.22
10. 60
16.45

.329 22.42

.406

.635

.445

.411

.481

.648

.596

.844

.34

.281

.620

.376

.473

.553

.630

.643

.484

.738

SUNSPOT

19.36
17.63
15.55
14.64

11.65
11.31
9.32
9.01
19.00
20. 13
20.74
16.58
14.92
14.30

13.62
11.62
7.60
9.90

Area

663
588

230
75
40
2
74

419
678
757
1120

931

540
232
171
46
83
309
690
1645
1041
951

452
406
208
38

MINIMA: LATITUDES

Spots South of Equator

Area S

Area (N

.477

.473

.446

.273

.245

.02

.63

.671

.594

.365

.555

.589

.519

.352

.404

.156

.66

.719

.380

.624

.527

.447

.370

.357

.516

.262

+ S)

о
15.23
10.27

8.96
9.39
8.62
8.35
28.09
23.72
21.02
15.96
14. 17
12.57

10.72
8.67
8.45
15.87
22.81
20.26
18.79
17.86
13.53
12. 14

13.05
10.78
8.37
9.75

Mean (weighted) Latitudes

Spots Spots
N - S N + S

0 0

- 1.02 13.50
+ 0.82 10.51

+ 1.88 9.87
+ 3.21 8.31
+ 4.06 8.32
+10.23 10.56
-11.49 23.75
- 8.57 23.30
- 4. 63 20. 35
+ 5.36 17.02
- 0.94 14.79
- 1.39 13.42

+ 0.03 11. 17
* 4.28 10. 38
+ 2. 14 8.99
+ 5. U 10.09
- 8.70 21. 53
- 8.92 20.22
+ 5.73 20.00
- 4.91 17.38
- 0.06 14. 19
+ 2.49 13.33

+ 3.77 13.41
+ 3.62 11.32
- 0.64 8.00
+ 4.72 9.86

OF OLD- AND NEW- CYCLE SPOTS

year at or adjacent to sunspot minimum, In which there were both old- and new-cycle
spots, a subdivision according to their respective latitudes has been made In the following
table. The distinctive latitudes of the two categories can be clearly seen In the latitude-time
diagram racing p. 38, and the division has received confirmation, since the minimum of 1913, from
the Mount Wilson observations of the magnetic

Year Cycle

Spots North
of Equator

"» •sa-
о

Spots South
of Equator

Area L"
1
-

tude

о

Mean (weighted)
Latitudes

Spots Spots
N - S N + 8

0 0

1878>
1879 s Mo subdivision necessary.

1889

1901

1902

1913

Old
New

Old
New
Old •
New

Old
New

4 5.04
1 23.99

22 8.62
<0. 1 34. 67

0
42 18.81

0. 3 4. 62
5 26.09

48 6.46
25 22.42

2 6.81
5 20. 32
9 7.73
12 20.84

1 9.52
2 25.21

- 5.48 6.35
-21.35 22.41

+ 7.38 8.48
-20.02 20.39
- 7.73 7.73
+10.01 19.29

- 5.81 8.27
+12.55 25.86

polarities of sunspots.

Year

1923

1934

1943

1944

1954

Cycle

Old
New

Old
New

Old
New
Old
New

Spots North Spots South Mean (weighted)
of Equator of Equator Latitudes

._ Latl- . Latl- Spots Spots
Area

 tude
 Arett

 tude N - S N + S

о о о о

21 6.62 14 11.60 - 0.63 8.60
12 27.08 8 27.45 + 4.91 27.23

19 4. 10 1 4.37 + 3. 79 4. 11
26 25.44 74 28.31 -14.46 27.57

249 9.01 27 8.33 + 7.33 8.95
0 .. 20 26.13 -26.13 26.13
7 4. 17 6 7.61 - 1. 14 5.72
35 22. 18 77 24.02 - 9.63 23.45

Division required when data for year are complete.
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MEAN LATITUDES OF SUN8POTS FOR EACH SYNODIC ROTATION OF THE SUN 1874- 19Б4

Rotation Number
and Commencement

1874

275 Apr. 27.56
276 May 24. 79
277 June 20.99
278 July 18. 19
279 Aug. 14.42
280 Sept. 10. 67
281 Oct. 7.95
282 Nov. 4. 23
283 Dec. 1. 55
284 Dec. 28.88

1875

285 Jan. 25. 21
286 Feb. 21.55
287 Mar. 20.87
288 Apr. 17. 16
289 May 14. 39
290 June 10.60
291 July 7. 80
292 Aug. 4.01
293 Aug. 31.25
294 Sept. 27. 51
295 Oct. 24.81
296 Nov. 21. 11
297 Dec. 18.42

1876

298 Jan. 14.76
299 Feb. 11.11
300 Mar. 9. 44
301 Apr. 5. 74
302 May 2.99
303 May 30. 21
304 June 26. 41
305 July 23. 61
306 Aug. 19.84
307 Sept. 16. 09
308 Oct. 13.37
309 Nov. 9. 67
310 Dec. 6. 99

1877

311 Jan. 3.32
312 Jan. 30. 66
313 Feb. 27.00
314 Mar. 26.31
315 Apr. 22.58
316 May 19.81
317 June 16.02
318 July 13.22
319 Aug. 9.43
320 Sept. 5.68
321 Oct. 2.95

Spots North
of Equator

— • 'Sï
о

117 8. l
159 11.2
613 12. 1
861 7. 3
140 2.9
43 11.1
56 9.5

214 9.5
163 6. 3
128 6. 6

130 17. 3
373 16. 2
193 13. 4
312 9.4

8 10.4
171 7.0
97 10. 2

116 7. 4
19 13. 3
17 10. 5

196 11.0
21 12.0

5 10.2

44 12. 3
18 9. 1

194 14. 7
9 10.9
0
2 0.6

23 6.1
4 10. 1
0
2 11.4

33 10. 5
19 1.9

233 10. 4

199 9.9
52 9.2
14 7.5
2 0.4

6l 10.9
14 9.0
4 10.3
4 12.3

54 8.9
45 9.0
0

Spots South
of Equator

- Area Latl"Area tude

о

481 8.7
84 8.8

457 9. 0
314 18. 1
426 15. 2
745 11.9
186 12. 9
244 15. 6

29 6.8
79 13. 4

25 12.0
157 9.2
202 14. 3
106 10. 0
129 10. 3
245 8. 3

0
1 10.3
3 16.3

69 8.2
40 7.4

302 8. 7
85 9.9

279 12. 5
253 13.0

70 8.6
10 10. 7
48 13. 5

3 0.7
57 7.3
32 9.0
59 11.0

143 6.0
144 11.2
62 10. 7

0

6 8.0
4 7.5

86 10. 5
83 14. 4
45 10. 3
77 10. 1
10 12. 8
2 12.0
0

27 7.9
40 8.1

Mean
Latitudes

Spots Spots
N - S N + S

0 0

-5.4 8.6
+ 4. 3 10. 4
+ 3. 1 10. 8
+ 0. 5 10. 2
-10. 6 12. 2
-10.7 11.9
- 7. 7 12. 1
- 3. 9 12. 7
+ 4. 4 6. 4
- 1. 1 9. 2

+12. 5 16. 4
+ 8. 7 14. 1
-0.8 13.8
+ 4. 5 9. 6
- 9. 2 10. 3
- 2. 0 7. 7
+10. 2 10. 2
+ 7. 3 7. 4
+ 9.8 13.6
- 4. 5 8. 7
+ 7. 9 10. 4
-7.3 8.9
- 8. И 9.9

- 9. 2 12. 5
-11.6 12.8
+ 8. 5 13. 1
- 0. 8 10. 8
-13. 5 13. 5
- 0. 2 0. 6
- 3. 4 7. 0
- 7. 0 9, 1
-11.0 11.0
- 5. 8 6. 0
-7.2 11.0
- 7. 7 8. 6
+10. 4 10. 4

+ 9.4 9.9
+ ß. 1 9.0
- 7. 9 10. 0
-14. 0 14. 0
+ 1.9 10.6
- 7 . 2 9.9
-5 .7 12.0
+ 2. 9 12. 2
+ 8.9 8.9
+ 2. 6 8. 6
- 8. 1 R. 1

Rotation Nmber
and Commencement

1877 (continued)

322 Oct. 30.24
323 Nov. 26.55
324 Dec. 23.87

1878

325 Jan. 20.21
326 Feb. 16.55
327 Mar. 15.88
328 Apr. 12. 17
329 May 9. 42
330 June 5. 63
331 July 2.82
332 July 30.03
333 Aug. 26.27
334 Sept.22. 53
335 Oct. 19.81
336 Nov. 16. 12
337 Dec. 13.43

1879

338 Jan. 9. 77
339 Feb. 6.11
340 Mar. 5. 44
341 Apr. 1.75
342 Apr. 29.01
343 May 26.23
344 June 22. 44
345 July 19.64
346 Aug. 15.86
347 Sept. 12. 11
34R Oct. 9. 39
349 Nov. 5. 68
350 Dec. 2. 99
351 Dec. 30.32

1880

352 Jan. 26.66
353 Feb. 23.00
354 Mar. 21.32
355 Apr. 17. 60
356 May 14. 84
357 June 11.04
358 July 8. 24
359 Aug. 4. 45
360 Aug. 31.69
361 Sept. 27. 96
362 Oct. 25.25
363 Nov. 21.56
364 Dec. 18.88

Spots North
of Equator

Area f""tude

о

0

0
2 7.5

16 7.6
38 6.4
13 7.7
0

81 8.3
23 13.6

1 15.3
0

61 3.9
0

34 10. 5
3 4. 1
0

0
0
0
0
6 14.2
0

32 8.3
14 10.0
73 27. 9
15 24.6
16 20. 5
13 30. 5
0

143 21.4

298 22. 0
87 19. 9
60 17.9

404 23. 5
281 14.7

87 23. 4
224 17. 7
627 19. 0
318 20.5
354 19.0
125 20. 5
486 20.9
317 22.7

Spots south
of Equator

. Latl-
Area tude

о

403 Я. З
99 W. 2

0

12 8.4
1 ft. 0
0
0
0
1 6.7
0
0
0
0
0
0
2 1.6

1 23.8
0
0

66 20. 8
0
0

53 26. 6
4 17.4
0
6 23. 1

77 22. 9
127 21.9
37 19. fi

127 15.7

75 17. 5
93 26.0
47 21.8
1 28.1
4 21.2

470 22. 2
41 33.0

103 18. l
578 17.4
379 19. 7
106 15. 8
273 13. 8
120 24. 4

Mean
Latitudes

Spots Spots
N - S N + S

о о

- 8. 3 8. 3
-10. 2 10. 2
+ 7. 5 7. 5

+ 0. 6 8. 0
+ 6. 2 6. 4
+ 7.7 7.7

. . . .
+ 8. 3 8. 3
+13.2 13.5
+15.3 15.3

. .
+ 3.9 3.9

+10. 5 10. 5
+ 4. 1 4. 1
- 1. 6 1. 6

-23. 8 23. 8
..

-20. 8 20. 8
+14. 2 14. 2

. . . .
-13. 5 19. 8
+ 3.5 11.7
+27. 9 27. 9
+11.0 24.2
-15. 4 22. 5
-17. 2 22. 7
-19. 8 19. 8
+ 3. 9 18. 7

+14. 1 21. 1
- 3. 9 23. 1
+ 0.5 19.6
+23. 4 23. 5
+14. 1 14. 8
+15. 1 22. 4
+ 9.9 20.1
+13.8 18.8
-4.0 18.5
- 1.0 19.4
+ 3.9 18.4
+ 8.4 18.3
+ <>. 7 23. 2
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MEAN LATITUDES OF SUNSPOTS FOR EACH SYNODIC ROTATION OF THE SUN 1874-1954

Rotation Number
and Commencement

1881

365 Jan. 15. 21
366 Feb. 11.56
367 Mar. 10.88
368 Apr. 7. 18
369 May 4. 44
370 May 31.65
371 June 27.85
372 July 25. 06
373 Aug. 21.28
374 Sept. 17. 54
375 Oct. 14.82
376 Nov. 11. 12
377 Dec. 8. 44

1882

378 Jan. 4. 77
379 Feb. 1. 11
380 Feb. 28.45
381 Mar. 27.76
382 Apr. 24.03
383 May 21.26
384 June 17.46
385 July 14. 66
386 Aug. 10. 88
387 Sept. 7. 12
388 Oct. 4. 40
389 Oct. 31.69
390 Nov. 28.00
391 Dec. 25.32

1883

392 Jan. 21.66
393 Feb. 18.00
394 Mar. 17.33
395 Apr. 13.62
396 May 10. 86
397 June 7. 07
39R July 4.27
399 July 31.47
400 Aug. 27.71
401 Sept. 23. 97
402 Oct. 21.26
403 Nov. 17.56
404 Dec. 14. 88

1884

405 Jan. 11.22
406 Feb. 7. 56
407 Mar. 5. 89
408 Apr. 2. 19
409 Apr. 29.45
410 May 26.68
411 June 22.88

Spots North
of Equator

.^ Lati-
tude

о

471 17.9
195 18.6
378 15.9
210 12.5
149 16.0
292 19. 0
523 18.7
631 20.9
847 18. 5
507 17. 8
444 16. 6
886 16. 1
381 23.0

289 16. 0
340 10. 9
116 13.6
339 14.0
652 18. 3
203 18. 1
247 15. 7
328 14. 8
651 15.8
566 12. 7
776 16. 6

1142 18.3
213 14.8
263 8. 1

469 8. 3
143 9. 4
363 12. 2
233 10. 3
172 12.7
545 10. 5
360 10. 7

78 13.5
410 11.8
403 11.5
416 11.0
440 14. 9
753 12. 1

932 10. 7
859 10.0
381 10.6
115 9.3
219 10.4
297 11.7
316 11.1

Spots South
of Equator

Lati-
tude

0

301 16.0
225 19. 3
382 20. 1
265 18.0
275 18. 7
295 14.0
281 17. 1
145 17. 3
241 20.8
105 17.9
141 18.1
256 19.6

52 24.7

107 19. 6
337 16. 2
836 13.0

1597 22. 1
1037 23.0

379 15-9
246 15.4
166 14.0
208 16. 6
636 22. 1
520 22. 1
873 18.9
208 14. 2
703 13.8

324 16.4
165 13.4
710 14. 4
522 18.0
424 13.6

1017 15.4
1677 15. 1

473 13.7
1179 17.1
1075 12.8
1190 11.7
862 11.4

1156 10.8

784 16. 2
575 13.3
800 11.0

1536 11.7
965 10.9
498 10. 9
345 10.8

Mean
Latitudes

Spots Spots
N - S N + S

0 О

+ 4.4 17.5
- 1.7 19.0
-2.2 18.0
- 4. 5 15. 6
- 6. '2 18. 1
+ 2.0 16.9
+ 6. 2 18. 2
+13.8 20.2
+ 9. 8 10. 0
+11.6 17.8
+ 8.2 17.0
+ 8. 1 16. 9
+17. 2 23. 3

+ 6.4 17.0
-2 .6 13.6
- 9. 7 13. 1
-15.8 20.7
- 7. 1 21.2
- 4.0 16.6
+ 0.2 15.5
+ 5. 1 14. 6
+ 8.0 16.0
-5.8 17.7
+ 1. 1 18.8
+ 2. 2 18. 6
+ 0.5 14.5
- 7.0 12.2

- 1.8 11.6
-2.8 11. 6
- 5 . 4 13.6
-9.3 15.6
- 6.0 13.4
-6.4 13.7
-10. 6 14. Я
-9.8 13.6
- 9. 7 !•>. 8
- 6. 2 12. 4
-5.8 11.5
- 2 . 6 12.6
- 1.8 11.3

- 1.6 13.2
+ 0. 7 1 1. 3
- 4. 1 10.9
-10.2 11.5
- 7.0 10. R
- 2 . 4 11.2
- 0 . 3 11.0

Rotation Number
and Commencement

1884 (continued)

412 July 20.08
413 Aug. 16.30
414 Sept. 12. 55
415 Oct. 9.83
416 Nov. 6. 13
417 Dec. 3.44
418 Dec. 30.77

1885

419 Jan. 27. 11
420 Feb. 23. 45
421 Mar. 22.76
422 Apr. 19.04
423 May 16. 27
424 June 12.47
425 July 9.67
426 Aug. 5. 89
427 Sept. 2. 13
428 Sept. 29. 40
429 Oct. 26.70
430 Nov. 23.01
431 Dec. 20.33

1886

432 Jan. 16. 66
433 Feb. 13.00
434 Mar. 12.33
435 Apr. 8.63
436 May 5. 88
437 June 2.09
438 June 29.29
439 July 26. 49
440 Aug. 22.72
441 Sept. 18. 98
442 Oct. 16.27
443 Nov. 12. 57
444 Dec. 9. 89

1887

445 Jan. 6. 22
446 Feb. 2. 56
447 Mar. 1. 89
448 Mar. 29. 20
449 Apr. 25.47
450 May 22.70
451 June 18.90
452 July 16. 10
453 Aug. 12. 32
454 Sept. Я. 57
455 Oct. ^.84
456 Nov. 2. 14
457 Nov. 29.45
458 Dec. 26. 77

Spots North
of Equator

Area Latb
Are tude

о

318 6.8
416 9.6

1074 12.9
219 12.9
188 8.0
577 8. 1
100 7. 7

298 4. 7
169 7. 4
493 10. 5
363 12.0
419 12.8
686 10. 6
217 9. 3
175 9.8
178 10. 2
188 7.9
287 14.4
106 15. 1
159 12.6

13 8.33
11 2. 13

154 5.06
204 7. 58
213 8.77

42 10.49
15 16.94
70 15. 79

153 12.49
21 12.47
15 16.07
0

67 18. 12

0
44 11.09
24 10. 53
33 13. 44

165 12.50
19 5.05

123 6.93
25 8. 90
24 8. 60

131 4.88
12 0.55

V 5.73
0

11 2.65

Spots South
of Equator

AT Latl~
tude

о

439 7. 5
231 13.0
404 11.7
541 12.1
283 8. 4
275 10. 7
373 11.2

880 12. 2
631 13.2
298 15. 7
480 10. 9
851 12.2

1026 13.4
697 13. 1
496 11.4
455 10.8
478 12.6
333 11.5

14 11.4
496 10. 3

335 10.75
754 9.04
647 8. 80
541 11.87
246 10. 45
328 13. 90
382 12. 59
135 8.77
53 10.11
48 12. 33
12 10. 79

2 9. 17
165 9.84

90 4. 37
28 7.81

4 12.92
2 4.31

144 8. 60
271 8.72
231 10.87

234 7.48
30 9. 82
10 6. 23
42 1.75
56 11.65

644 8.05
134 8. 50

Mean
Latitudes

Spots Spots
N - S N + S

О О

- 1 . 5 7. 2
+ 1.5 10.8
+ 6.2 12.6
- 4.9 12.3
- 1.8 8.2
+ 2.0 0.0
- 7. 2 10. 4

- 7.0 10.3
- 8.9 12.0
+ 0. 6 12. 6
- 1.0 11.4
-4.0 12.4
- 3.8 12.3
- 7. 8 12. 2
- 5.9 11.0
- 4. 9 10. 6
-6.9 11.3
+ 0.5 12.8
+12.0 14.7
- 4. 7 10. 8

-10. 05 10. 66
- R. 88 R. 94
- 6. 13 П. 08
- 6. 54 10. 70
- 1. 57 0. 67
-11.12 13.51
-11.51 12.75
-0.41 11.16
+ 6.70 П. 88
-4.91 12.37
+ 4. 25 13. 75
- 9. 17 9. 17
- 1.78 12.21

- 4 . 3 7 4.37
+ 3.72 9.81
+ 7. 32 10. 86
+12.23 12.84
+ 2.65 10.73
- 7.83 8. 48
- 4. 63 0. 10
- 5.90 7.62
- 1. 58 о. 12
+ 4. 11 4.07
- 1. 25 1. 40
-11.55 11-62
-8.05 8.05
- 7.65 8.06



28 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954.

MEAN LATITUDES OF SUNSPOTS FOR EACH SYNODIC ROTATION OF THE SUN 1874-1954

Rotation Number
and commencement

1888

459 Jan. 23.11
460 Feb. 19.45
461 Mar. 17.77
462 Apr. 14.06
463 May 11.30
464 June 7.51
465 July 4. 71
466 July 31.91
467 Aug. 28. 15
468 Sept. 24. 42
469 Oct. 21.70
470 Nov. 18.01
471 Dec. 15. 33

1889

472 Jan. 11.66
473 Feb. 8.00
474 Mar. 7. 34
475 Apr. 3. 64
476 Apr. 30. 90
477 May 28. 12
478 June 24.31
479 July 21.52
480 Aug. 17.74
4R1 Sept. 14. 00
482 Oct. 11.28
483 Nov. 7. 58
484 Dec. 4. 89

1890

485 Jan. l. 19
486 Jan. 28.54
487 Feb. 24. 87
488 Mar. 24. 19
489 Apr. 20.47
490 May 17. 70
491 June 13.90
492 July 11. 10
493 Aug. 7.31
494 Sept. 3.56
495 Sept. 30. 83
496 Oct. 28. 12
497 Nov. 24.43
498 Dec. 21.75

1891

499 Jan. IR. oo
500 Feb. 14. 43
501 Mar. 13.76
502 Apr. 10.05
503 May 7. 30
504 June 3. 51
505 June 30.71

Spots North
of Equator

Area Latl-
tude

о

0
66 2.99
23 3. 18
0
0

15 4. 75
2 5.95
4 7.48
2 5.03
0

141 10. 20
0
0

3 10. 16
0

32 6. 08
18 3. 32
0
0
0
8 2.69
0
0
2 22. 70
0
6 24. 27

34 22. 54
2 24. 47

83 32. 76
3 25.55
8 24. 37
2 20. 97
0

32 18. 28
231 21.20
89 21. 39

4 20. 47
27 19. 49

140 20. 10
10 23. 22

105 18. 86
242 19. 17
221 19. 73
149 22. 36
316 Ifi. 20
486 18. 40

1049 19. 67

Spots South
or Equator

Area Latl-
tude

о

15 5. 10
91 4. 66
11 8.61
26 7. 48

206 8.01
22 6. 15
24 9. 80
16 4.07

150 7. 25
8 5.62

65 4.07
143 9.98

24 6. 63

14 3.60
20 7. 18
6 7.16
1 0.95

17 2.03
160 5.94
214 6.64
338 13.78
101 19. 18
59 21.08
0. 3 25. 20
0

70 20. «50

11 10. 72
0
1 30. 43
3 26. 28

15 28. 02
15 26. 79
68 23. 58
83 11.55
9 19. 67

71 21.33
243 23.08

70 23. 94
34 27.81
49 26. 33

135 26.86
28 22. 66

4 25. 38
221 20. 45
280 20. 57
124 19. 32
84 20. 87

Mean
Latitudes

Spots Spots
N - S N * S

о о

- 5. 10 5. 10
- 1.46 3.96
-0.61 4.93
- 7. 48 7. 48
- 8.01 8.01

- 1. 74 5. 59
- 8. 65 9. 52
- 1.99 4.68
- 7. 10 7. 22
- 5. 62 5. 62
+ 5. 72 8. 27
-9.98 9.98
- 6. 63 6. 63

- 1.28 4.71
- 7. 18 7. 18
+ 3. 92 6. 26
+ 3.06 3.18
- 2.03 2.03
-5.94 5.94

- 6. 64 6. 64
-13.42 13.54
-19. 18 19. 18
-21.08 21.08
+15.34 23.08

..
-17.21 21.17

+14.58 19.71
+24. 47 24. 47
+32. 15 32. 74
- 2.21 25.94
- 9. 04 26. 70
-21. 30 26. 12
-23. 58 23. 58
- 3. 22 13. 39
+19.66 21.17
+ 2.43 21.37
-22. 37 23. 03
-11.67 22.68
+12.87 21.26
-18.11 25.81

- 6. 78 23. 35
+14. 84 19. 53
+19.02 19.81
-3.20 21.22
+ 0.01 19.31
+10. 72 18. 58
+16. 65 19. 76

Rotation Number
and Commencement

1891 (continued)

506 July 27. 91
507 Aug. 24. 14
508 Sept. 20. 41
509 Oct. 17.69
510 Nov. 13.99
511 Dec. 11.31

- 1892

512 Jan. 7.64
513 Feb. 3.98
514 Mar. 2. 32
515 Mar. 29.63
516 Apr. 25.89
517 May 23. 12
518 June 19. 32
519 July 16.52
520 Aug. 12.74
521 Sept. я. 99
522 Oct. 6. 27
523 Nov. 2. 56
524 Nov. 29.87
525 Dec. 27. 20

1893

526. Jan. 23.53
527 Feb. 19.87
528 Mar. 19.20
529 Apr. 15.48
530 May 12. 72
531 June 8.92
532 July 6. 12
533 Aug. 2. 33
534 Aug. 29.57
535 Sept. 25. 84
536 Oct. 23. 13
537 Nov. 19.43
538 Dec. 16.75

1894

539 Jan. 13.09
540 Feb. 9. 43
541 Mar.' 8.76
542 Apr. 5. 06
543 May 2.31
544 May 29. 53
545 June 25.73
546 July 22. 94
547 Aug. 19. 16
548 Sept. 15. 42
549 Oct. 12.70
550 Nov. 9. 00
551 Dec. 6.31

Spots North
of Equator

Area Latl-
tude

0

337 21.09
1161 21.47
400 20. 78
284 18.29
219 19. 48
567 25. 09

636 21.99
514 17.55
401 21.66
394 13. 87
530 15.00
657 13. 12

1356 13.73
1019 12. 50

702 14.97
632 12. 52
348 13.31
334 13.25
361 14. 39
183 15. 20

318 16.84
411 11.42
478 15.63
580 17. 26
453 17. 25
262 14. 35
607 14. 44
632 14.93
538 12. 23
840 12. 20
389 15. 18
781 18. 52
585 13.85

490 9. 96
236 12. 73
790 14. 55
685 16. 44
419 14. 80
955 11. 59
885 10. 94

1052 10. 29
465 10. 73
405 12. 06
344 11.74
290 11.80
183 12. 00

Spots South
of Equator

Area Latl-
tude

о

240 18. 38
31 22.69

423 18. 64
4 19. 22

374 18. 78
297 18. 46

587 19. 09
1425 26. 86
442 23.01
406 19. 54
831 17.01
661 19. 73
686 27. 89
621 20. 72
322 19.55
522 20. 50
435 22.21
591 21.20
486 17. 29
674 16.91

1253 16. 69
497 14. 52
636 14. 82
762 16. 90

1002 18. 58
822 16. 71
967 17. 10

1751 16.08
1264 11.72
572 12.24
808 8. 30
733 7.06

1534 10. 74

1063 11.71
1094 26. 40

142 9. 85
833 19. 50

1451 14.66
1080 14. 27
810 13.51
425 14. 33
271 12.94
862 12.08
273 12.04
483 16. 17
719 16. 28

Mean
Latitudes

Spots Spots
N - S N + S

о о

+ 4. 66 19. 96
+20.29 21.51
+ 0.51 19.68
+17. 79 18. 30
-4.67 19.04
+10.12 22.81

+ 2. 28 20. 60
-15. 09 24. 39
- 1. 79 22. 37
- 3.08 16.75
- 4. 55 16. 23
-3.35 16.43
- 0. 22 18. 49
-0.07 15.61
+ 4.11 16.41
- 2. 40 16. 12
- 6. 42 18. 26
- 8. 77 18. 33
-3.78 16.05
-10.06 16.55

-9.91 16.72
-2.79 13.12
- 1.77 15. 17
- 2. 13 17.06
-7.42 18.16
-9.21 16.14
-4.95 16.08
- 7.87 15.78
-4.57 11.87
+ 2.31 12.19
- 0. 67 10. 54
+ 6.14 12.98
-3.95 11.60

- 4.87 11. 15
-19. 47 23. 98
+10.83 13.83
- 3. 29 18. 12
- 8. Об 14. 69
-2.14 13.01
-0.74 12.17
+ 3.21 11.45
+ 2.02 11.54
-4.36 12.07
+ 1.21 11.87
- 5. 69 14. 53
-10.54 15.41



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954. 29

MEAN LATITUDES OF SUNSPOTS FOR EACH SYNODIC ROTATION OF THE SUN 1874- 19Б4

Rotation Number
and Commencement

1895

552 Jan. 2. 64
553 Jan. 29.97
554 Feb. 26.32
555 Mar. 25.63
556 Apr. 21.91
557 May 19. u
558 June 15.34
559 July 12. 54
560 Aug. 8. 76
561 Sept. 5.00
562 Oct. 2. 27
563 Oct. 29.56
564 Nov. 25.86
565 Dec. 23. 19

1896

566 Jan. 19.53
567 Feb. 15.87
568 Mar. 14.20
569 Apr. 10.49
570 May 7. 73
571 June 3.95
572 July 1. 14
573 July 28. 36
574 Aug. 24.58
575 Sept. 20. 85
576 Oct. 1R. 14
577 Nov. 14.44
578 Dec. 11.75

1897

579 Jan. a. 08
580 Feb. 4. 43
581 Mar. 3. 77
582 Mar. 31.07
583 Apr. 27.33
584 May 24.55
585 June 20. 76
586 July 17. 96
5R7 Aug. 14. 18
588 Sept. lo. 43
589 Oct. 7. 71
590 Nov. 4. 00
501 Dec. ï. 32
592 Dec. 28.64

1898

593 Jan. 24.98
594 Feb. 21. 32
595 Mar. 20.64
596 Apr. 16.92
597 May 14.16
598 June 10. 36

Spots North
of Equator

Area Lacl~tude

о

392 12.51
506 13. 69
605 13.07
551 13.66
604 19. 13
686 16. 41
615 15.25
302 12.80
976 13.87
521 13.73
782 14. 38
561 11.56
340 13. 05
171 13.54

99 11.93
363 14. 85
433 15.79
129 15.09

3 17. 69
137 19. 56
102 19. 18
43 12.93

835 12. 99
89 11.59
75 6. 14

175 11.80
167 6. 14

265 7. 06
412 8.85
260 5. 20
267 3. 46

86 3. 34
4 2. 10
6 8.60

222 10. 44
57 14. 36

191 9. 70
17 9. 77
20 7. 18

760 10. 29
281 Я. 61

120 4. 72
125 10. 50

0
9 12.68
9 9.06

19 15. 13

Spots South
of Equator

Area Latl-
tude

о

461 14. 19
485 11.62
509 9. 02
261 11.77
249 15. 42
594 16. 68
348 12.11
531 9.00
159 10.43
347 14. 63
392 15.07
290 8. 04
447 13.22
460 12.93

278 15. 44
659 16. 00
151 15.40
76 13.36

298 11.89
646 16. 94
474 18. 48
166 17.44
359 13.53
201 11.98
719 12.25
189 13.90
628 9. 28

1070 7. 67
406 4. 80
195 5. 57
124 6. 57
278 12. 09
263 10. 83
283 7. 00
425 6.21
50R 7. 83
232 8.41

7 8.99
12 9.85
38 15.03

142 9. 60

408 7. 70
656 11.45
150 11.61
220 8. 59
106 12. 22

33 10.06

Mean
Latitudes

Spots Spots
N - S N + S

0 0

- 1.91 13.42
+ 1. 30 12. 68
+ 2.97 11.22
+ 5.48 13.05
+ 9.'05 18.05
+ 1.06 16.53
+ 5. 37 14. 12
- 1. 11 10.38
+10. 46 13. 38
+ 2. 39 14. 09
+ 4. 54 14. 61
* 4. 88 10. 36
- 1.86 13.15
-5.74 13.09

- 8. 24 14. 52
-5.04 15.59
+ 7.71 15.69
+ 4.55 14.45
-11.63 11.94
-10.54 17.40
-11.80 18.60
-11.16 16.51
+ 5.01 13. 15
-4.74 11.86
-10.51 11.67
- 1.55 12.89
- 6. 03 8. 62

- 4. 74 7. 55
+ 2. 07 6. 84
+ 0. 59 5. 36
+ 0. 28 4. 44
- 8. 45 10. 03
-10. 59 10. 66
-6.70 7.03
- 0. 49 7. 66
- 5. 59 8. 49
-0.23 8.99
+ 4. 27 9. 54
+ 0.87 8.17
+ 9.09 10.51
+ 2. 50 8. 94

- 4. 86 7. 00
-7.92 11.30
-11.61 11.61
- 7. 76 8. 75
-10.49 11.96
-0.85 11.92

Rotation Number
and Commencement

1898 (continued)

549 July 7.56
600 Aug. 3. 77
601 Aug. 31.01
602 Sept. 27. 28
603 Oct. 24.57
604 Nov. 20.87
605 Dec. 18.20

1899

606 Jan. 14.53
607 Feb. 10. 87
608 Mar. 10.20
609 Apr. 6. 50
610 May 3. 76
611 May 30.97
612 June 27. 17
613 July 24. 37
614 Aug. 20.60
615 Sept. 16. 86
616 Oct. 14. 14
617 Nov. 10. 44
618 Dec. 7. 76

1900

619 Jan. 4.09
620 Jan. 31.43
621 Feb. 27.77
622 Mar. 27.08
623 Apr. 23.35
624 May 20.58
625 June 16.78
626 July 13.99
627 Aug. 10.20
628 Sept. 6.45
629 Oct. 3. 72
630 Oct. 31.01
631 Nov. 27.32
632 Dec. 24.64

1901

633 Jan. 20.98
634 Feb. 17.32
635 Mar. 16.65
636 Apr. 12.93
637 May 10. 18
638 June 6. 39
639 July 3. 59
640 Jbiy 30. fiO
641 Aug. 27.03
642 Sept. 23. 29
643 Oct. 20. 58
644 Nov. 16.88
645 Dec. 14.20

Spots North
of Equator

Area Latl-
tude

о

76 10. 29
194 10. 18
68 8. 25

164 13.53
432 10. 32

6 6.19
5 8.46

0. 1 7. 95
0
6 10.76

11 9.52
0

97 5. 95
150 5.93

0
0.4 2.95

15 4. 18
0. 1 6. 95
4 3.96

29 7. 16

56 7. 84
105 9. 48

2 4.38
15 7. 18
24 4. 35
56 3. 83
65 4. 3B
4 8.09

14 3.49
3 7,95
0

12 9. 52
0
0

0
15 3.71
о . ..
0

231 8.66
38 9. 69
0. 1 2. 10
0
0.3 36.37
0
0
0
0. 3 26. 70

Spots South
of Equator

Area Latl-
tude

о

85 12.41
243 11.92
795 11.69
389 10. 88

84 10. 84
242 10. 92
178 11.68

108 11.05
36 5. 39

331 10.02
105 10. 82
44 11.84
41 12.90

152 9.99
15 11.58

2 10. 43
15 12. 20
81 9.97
44 7. 54
22 11.61

7 11.32
10 9. 63

134 11.99
72 11.13

130 7. 57
11 8.06
69 6.95
36 6.43
9 13.13
9 4.71

159 5. 56
1 6.95
0
0. 3 10. 20

7 8.20
1 4.95
0
0
0
4 19. 48
1 1.68
0
0
5 8.85

31 14.91
35 20.21
67 7. 95

Mean
Latitudes

Spots Spots
N - S N + S

0 О

- 1.69 11.41
-2.12 11.14
-10.13 11.42
- 3.65 11.67
+ 6.88 10.41
-10. 53 10. 81
-11.17 11.60

-11.04 11.05
- 5. 39 5. 39
- 9. 67 10. 03
- 8. 85 10. 70
-11.84 11.84
+ 0. 39 8. 00
- 2.09 7.98
-11.58 11.58
- 7.94 9.03
-4.14 8.25
- 0.94 9.96
- 6. 55 7. 23
- 0. 97 9. 09

+ 5. 65 8. 24
+ 7. 89 9. 50
-11.69 11.85
- 8. 02 10. 46
- 5. 57 7. 08
+ 1. 86 4. 53
- 1.43 5.70
- 5. 09 6. 58
- 3. 29 7. 43
- 1.54 5.52
- 5. 56 5. 56
+ e. 49 9. 36

. . . .
-10.20 10.20

- 8. 20 8. 20
+ 3.04 3.81

. .
* 8. 66 8. 66
+ 4.30 11.55
- 1.17 1.73

• • • »

+36. 37 36. 37
- 8. 85 8. 85
-14.01 14.91
-20.21 20.21
- 7.82 8.02



30 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954.

MEAN LATITUDES OF SUNSPOTS FOR EACH SYNODIC ROTATION OF THE SUN 1874-1964

and Commencement

1902

646 Jan. 10.53
647 Feb. 6. 87
648 Mar. 6. 21
649 Apr. 2. 52
650 Apr. 29.77
651 May 27.00
652 June 23.20
653 July 20. 40
654 Aug. 16.62
655 Sept. 12. 87
656 Oct. 10. 15
657 Nov. 6. 45
65Я Dec. 3. 76
659 Dec. 31.09

1903

660 Jan. 27.42
661 Feb. 23.77
662 Mar. 23.08
663 Apr. 19.36
664 May 16. 60
665 June 12.81
666 July 10.00
667 Aug. 6. 21
668 Sept. 2.46
669 Sept. 29. 73
670 Oct. 27.02
671 Nov. 23.33
672 Dec. 20.64

1904

673 Jan. 16.98
674 Feb. 13. 32
675 Mar. 11.65
676 Apr. 7. 94
677 May 5. 20
678 June 1. 41
679 June 28.61
680 July 25. 82
681 Aug. 22.05
682 Sept. 18. 30
683 Oct. 15.59
684 Nov. П.89
685 Dec. 9. 20

1905

686 Jan. 5. 53
687 Feb. 1. 87
688 Mar. ï. 20
689 Mar. 28. 52
690 Apr. 24.80
691 May 22.02
692 June 18.22

Spots North
of Equator

Area Latb

tude

о

0

21 22.88
179 24. 46

0
21 25-95
28 25. 82

1 26.08
0
3 27. 50

78 13. 10
40 9.88

165 14.81
3 21.23

16 22. 51

70 23. 43
67 19. 68

135 21.51
158 19. 14

24 18.07
91 20. 73

105 20. 88
40 21. 26
67 12. 38

228 13.93
389 17. 12
360 17. 80
164 18. 72

312 16.82
72 15. 69

276 13. 63
302 l4. 58

72 17.13
267 16.03
254 15.05
200 15. 45

54 18. 77
271 18.95
300 12, 26
477 19. 06
653 17.04

594 11.88
682 13.37
875 10. 52
175 16V 42
439 16. 55
224 11.61
688 9. 52

Spots South
of Equator

Area Latl-
tude

о

45 7.41
1 15.53
0
0
0
0
0
0. 3 25. 70
0

63 20. 95
84 20. 73

2 17. 34
1 18.95
9 14.92

32 18.07
26 22. 26

283 18. 92
48 15.67

9 25.07
161 19. 76
71 20. 36
86 22. 56
29 17.98

973 21. 24
735 22. 47
298 21.94
129 16. 59

144 H. 70
229 14.02

72 17. 39
717 14.49
145 20.09
72 18.82

272 18. 97
185 16. 49
400 17. 62
249 19.81
206 18. 34
115 19.98
106 20. 26

661 15. 29
1256 16.75
510 16.48
246 18. 08
343 15. 88
213 14.25
435 14. 47

Mean
Latitudes

Spots Spots
N - S N + S

О 0

-7.41 7.41
+21. 58 22. 63
••24. 46 24. 46

. .
+25. 95 25. 95
+25. 82 25. 82
+26. 08 26. 08
-25. 70 25. 70
+27. 50 27. 50
- 2. 73 16. 75
-10.79 17.21
+14. 52 14. 83
+16. 46 20. 96
+ 8. 36 19. 64

+10.37 21.75
+ 8. 10 20. 40
- 5. 83 19. 75
+11.03 18.27
+ 5. 69 20. 08
- 5. 16 20. 11
+ 4. 31 20. 67
- 8. 79 22. 15
+ 3. 17 14.08
-14.55 19.85
- 8. 76 20. 62
- 0. 20 19. 68
+ 3. 14 17. 78

+ 6. 87 16. 20
- 6. 92 14. 42
+ 7. 23 14. 40
- 5. 88 14. 52
- 7.78 19. 11
+ 8. 62 16. 63
- 2.52 17.05
+ 0.10 15.95
-13.28 17.76
+ 0. 39 19. 36
- 0. 15 14. 73
+11.50 19.24
+11. R5 17.49

- 2. 44 13. 68
- 6. 14 15. 56
+ 0. 58 12. 71
- 3. 71 17. 39
+ 2. 34 16. 26
-0.99 12.90
+ 0.23 11.44

Rotation Number
and Commencement

1905 (continued)

693 July 15.43
694 Aug. 11.64
695 Sept. 7.89
696 Oct. 5. 16
697 Nov. 1. 45
698 Nov. 28.76
699 Dec. 26. 08

1906

700 Jan. 22.42
701 Feb. 18.77
702 Mar. 18.09
703 Apr. 14. 38
704 May 11.62
705 June 7. 83
706 July 5. 02
707 Aug. 1. 23
708 Aug. 28.47
709 Sept. 24. 73
710 Oct. 22.02
711 Nov. 18. 33
712 Dec. 15.64

1907

713 Jan. 11.97
714 Feb. 8.32
715 Mar. 7. 65
716 Apr. 3.95
717 May 1.21
718 May 28.43
719 June 24.63
720 July 21. 84
721 Aug. 18.06
722 Sept. 14. 31
723 Oct. 11.59
724 Nov. 7. 89
725 Dec. 5. 20

1908

726 Jan. ï. 53
727 Jan. 28.87
728 Feb. 25.21
729 Mar. 23.53
730 Apr. 19.80
731 May 17.04
732 June 13.24
733 July 10.44
734 Aug. 6. 65
735 Sept. 2.90
736 Sept. 30. 17
737 Oct. 27.46
738 Nov. 23.76
739 Dec. 21.09

Spots North
of Equator

Area Latl-tude

0

1142 12.55
638 12. 04
423 13.69

2168 11.31
1422 9. 59
429 10. 55
295 10. 94

425 14.92
387 13.21
905 16.68
405 14. 22

1068 11.89
803 14. 96

1080 14. 26
273 19. 35
412 10.88

16 16. 35
92 13.70

473 14. 16
1032 11.07

832 14.81
555 12. 24
266 11. 10
432 11.29
171 5. 84

50 10. 99
186 4. 18
236 9. 21
603 9. 12
656 7. 84
743 7. 88
937 10.91
504 10.49

216 11.14
128 16.98
41 9.61
34 10. 92

126 11.24
166 10. 80
87 10.08

263 11.53
785 8. 20
993 9. 97
220 10. 36
659 11.27
352 11.62
637 9. 69

Spots South
of Equator

Area Latl-tude

о

530 14. 96
245 17. 65
268 14. 38

38 13. 74
517 14.71
421 15.31
267 9. 02

272 10. 94
134 10. 54
414 13. 54
142 21.03
144 19.21
175 10. 84
240 13. 26
369 14. 31
304 12. 78
119 18.34
228 11.70
225 16. 68
477 15. 85

632 14. 62
1682 14. 45
444 15.00
196 11.81
484 11.69
963 14. 58
634 10.08
461 14. 7Г
478 15. 50
513 13.82
520 16. 64
195 11.91
565 10. 28

329 7. 83
97 12.05

264 8. 16
553 12.05
446 11.31
547 8. 14
232 12.88
471 14. 51
995 10. 89
621 7. 42
224 8.31

90 11.48
96 13.51

226 9.95

Mean
Latitudes

Spots Spots
N - S N + S

О 0

+ 3.83 13.31
+ 3.81 13.60
+ 2.80 13.96
+10.88 11.35
+ 3. И 10.96
- 2. 25 12. 91
+ 1.46 10.03

+ 4.83 13.37
+ 7. 11 12. 57
+ 7.19 15.70
+ 5.09 15.98
+ 8. 19 12. 76
+10. 34 14. 22
+ 9. 26 14. 08
-0.01 16.45
+ 0. 84 1 1. 69
-14. 14 18. 10
- 4. 40 12. 28
+ 4. 22 14. 98
+ 2. 56 12. 58

+ 2. 11 14.73
- 7. 83 13. 90
-5.21 13.54
+ 4.08 11.45
- 7. 12 10. 17
-13.31 14.40
- 6. 84 8. 74
- 6. 62 12. 85
- 1.77 11.94
- 1. 67 10. 47
- 2.21 11.49
+ 6.98 11.08
- 0. 49 10. 38

-0.31 9.14
+ '4. 45 14. 85
- 5. 77 8. 35
-10.71 11.99
•; 6.34 11.30
- 3*; 73 8. 76
-6.64 12. 12
- 5. 17 13. 44
- 2. 47 9. 70
+ 3. 28 8. 99
+ 0.94 9.32
+ 8.55 11.30
+ 6. 22 12. 02
+ 4. 55 9. 76



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954. 31

MEAN LATITUDES OF SUNSPOTS FOR EACH SYNODIC ROTATION OF THE SUN 1874-1964

Rotation Number
and Commencement

1909

740 Jan. 17.42
741 Feb. 13.76
742 Mar. 13.09
743 Apr. 9. 39
744 May 6. 64
745 June 2. 85
746 June 30.05
747 July 27. 25
748 Aug. 23.48
749 Sept. 19. 74
750 Oct. 17.03
751 Nov. 13.33
752 Dec. 10. 64

1910

753 Jan. 6. 97
754 Feb. 3. 31
755 Mar. 2.65
756 Mar. 29.96
757 Apr. 26.23
758 May 23. 45
759 June 19. 66
760 July 16. 86
761 Aug. 13.07
762 Sept. 9. 32
763 Oct. 6. 60
764 Nov. 2. 89
765 Nov. 30.20
766 Dec. 27. 53

1911

767 Jan. 23.86
768 Feb. 20.21
769 Mar. 19. 53
770 Apr. 15.81
771 May 13.06
772 June 9. 26
773 July 6. 46
774 Aug. 2. 67
775 Aug. 29.91
776 Sept. 26. 17
777 Oct. 23.46
778 Nov. 19.77
779 Dec. 17.08

1912

780 Jan. 13.42
781 Feb. 9.76
782 Mar. 8. 09
783 Apr. 4. 39
784 May ï. 65
785 May 28. 87
786 June 25.07

Spots North
or Equator

Lati-
tude

О

615 8.61
412 8.53
587 10. 43
110 8.22
63 9. 92
29 6. 98

479 7. 67
141 8.98

37 12.36
116 9.80
200 6. 16
402 12.71
443 9. 81

49 5. 80
14 14.09

175 16. 34
20 13. 65
87 2. 53
42 7. 73

151 7.96
1 16.04
0
2 6.36

246 6. 38
16 9. 69
0
0

0
2 2.85

51 9.81
0

73 8. 55
4 2.11
9 6.48
6 6. 13

58 6. 47
20 6.81
0.4 1.70
0
5 10.44

0
0
0.2 11.90
1 12. 30
1 11.23
1 9.90
0

Spots South
of Equator

Area Latl~
tude

о

480 10. 21
592 10. 26
357 11.35
220 9. 52
451 16. Ю
278 8. 86

68 4.15
84 15.45

448 6. 25
1054 6.63
346 9. 29
488 11.41
422 14. 12

235 10. 77
622 10.34
134 12.01

39 7. 55
257 11.69

44 10.31
118 5.44
190 12.80
167 13.26
546 12.26
146 9. 72

7 11.43
40 6. 74
45 4. 63

61 12.26
91 4. 19

128 5.55
194 5. 65

5 6. 78
3 11.08
1 12.12

25 11.90
1 4.59
0
6 3.69

63 2.08
7 14.44

0
7 11.91

59 12.47
96 10. 83
17 10.45
76 6. 95
33 5.53

Mean
Latitudes

Spots Spots
N - S N + s

о о

+ 0.36 9.31
- 2. 55 9. 55
+ 2. 20 10. 77
-3.61 9.09
-13. 01 15. 42
- 7. 36 8. 68
+ 6. 20 7. 23
-0.11 11.30
- 4.84 6.71
- 5. 00 6. 95
- 3. 63 8. 14-
-0.52 12.00
- 1.86 11.91

- 7. 90 9. 91
- 9. 80 10. 42
+ 4.05 14.46
- 0. 30 9. 64
- 8.08 9.37
- 1. 57 9. 06
+ 2. 09 6. 86
-12.58 12.83
-13.26 13.26
-12. 20 12. 24
+ 0. 40 7. 62
+ 3.31 10.22
- 6. 74 6. 74
- 4.63 4.63

-12. 26 12. 26
- 4.06 4. 17
- 1.15 6.77
- 5. 65 5. 65
+ 7. 54 8. 43
- 3. 27 5. 77
+ 4. 24 7. 16
- 8. 40 10. 78
+ 6. 27 6. 44
+ 6.81 6.81
- 3. 32 3. 55
- 2.08 2. OP
- 3. 54 12. 69

. . . .
-11.91 11.91
-12.40 12.47
-10. 67 10. 84
- 9. 85 10. 48
- 6. 76 6. 99
-5.53 5.53

Rotation Number
and Commencement

1912 (continued)

787 July 22. 27
788 Aug. 18.50
789 Sept. 14. 75
790 Oct. 12.03
791 Nov. 8. 33
792 Dec. 5. 64

1913

793 Jan. 1.97
794 Jan. 29. 31
795 Feb. 25.65
706 Mar. 24.97
797 Apr. 21.24
79P May IP. 48
790 June 14.68
800 July 11.88
80 1 Aug. R. 09

802 Sept. 4.33
803 Oct. 1.61
804 Oct. 28.90
805 Nov. 25.21
806 Dec. 22. 53

1914

807 Jan. 18. 86
808 Feb. 15.20
809 Mar. 14.53
810 Apr. 10. 83
811 May 8.07
812 June 4.29
813 July 1.48
814 July 28. 69
815 Aug. 24.92
816 Sept. 21. 18
817 Oct. 18.47
818 Nov. 14.77
819 Dec. 12.08

1915

820 Jan. 8.41
821 Feb. 4.76
822 Mar. 4.09
823 Mar. 31.40
824 Apr. 27.67
825 May 24. 89
826 June 21.09
827 July 18. 29
828 Aug. 14.51
829 Sept. 10. 76
830 Oct. 8.04
831 Nov. 4. 33
832 Dec. 1.64
833 Dec. 28.97

Spots North
or Equator

Lati-
tude

о

0
0
0
0
0

11 23.72

7 23.93
21 31.47

2 30. 89
0
0
0
4 28. 58
3 28. 64
0
4 4.63

12 19. 56
5 18.34
0

12 22.40

1 25.00
2 14. 48

217 29.33
183 19. 70

11 26.18
19 28.44
0. 1 26. 20

290 19. 43
231 18.02

50 19. 26
110 22.49
195 18. 17
171 16. 53

167 17. 28
350 21.57
272 22.41
700 18.96
419 19.88
462 15.97
441 17. 84
253 19. 15
479 21.61
461 11.76
463 15. 70
177 19. 50
151 11.51
313 14.91

Spots South
or Equator

Lati-
tude

о

0

16 6.08
98 8. 14

1 4.77
3 2.63

85 1.89

7 13.31
0
1 35. 20
4 1.96
0
0
0
0
0
0
0
2 27. 60

19 24. 46
7 21.69

10 12.49
1 20. 17
0

30 24. 27
1 24.06

168 21.90
50 32. 87
11 22.27

146 21.37
1 23. 50

27 20. 46
173 23.93
92 22. 53

60 20. 95
399 21. 50
134 20.41
192 21.28
111 18.66
177 20.71
866 21.05

1041 18.75
452 18. 17

95 18.99
242 16. 19
250 21.84
177 19.43
259 17. 15

Mean
Latitudes

Spots Spots
N - S N + S

о о

. . . >

- 6. 08 6. 08
- 8. 14 8. 14
- 4. 77 4. 77
- 2. 63 2. 63
+ 1.06 4.40

+ 4. 83 18. 48
+31.47 31.47
+10. 74 32. 20
- 1.96 1.96

. .

+28. 58 28. 58
+28. 64 28. 64

..

+ 4. 63 4. 63
+19. 56 19. 56
+ 3. 44 21. 35
-24. 46 24. 46
+ 5. 50 22: 13

-10.79 13.06
+ 5.96 15.88
+29. 33 29. 33
+13. 55 20. 34
+22. 86 26. 04
-16. 90 22. 55
-32. 78 32. 86
+17. 84 19. 54
+ 2. 74 19. 32
+18. 53 19. 33
+14.01 22.09
- 1.60 20.87
+ 2. 87 18. 63

+ 7. 18 18. 25
- 1.37 21.53
+ 8.28 21.75
+11.11 19.41
+11.81 19.63
+ 5.82 17.28
- 7.93 19.96
-11.33 18.83
+ 2. 30 19. 94
+ 6.51 13.00
+ 4.76 15.87
- 4. 70 20. 87
- 5. 20 15. 79
+ 0.41 15.92



32 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, i874-i954.

MEAN LATITUDES OF SUNSPOT8 FOR EACH SYNODIC ROTATION OF THE SUN 1874-1954

Rotation Number
and Commencement

1916

834 Jan. 25.31
835 Feb. 21.65
836 Mar. 10.97
837 Apr. 16.25
838 May 13. 49
839 June 9. 70
840 July 6. 90
841 Aug. 3.11
842 Aug. 30.35
843 Sept. 26. 61
844 Oct. 23.00
845 Nov. 20.21
846 Dec. 17. 53

1917

847 Jan. 13.86
848 Feb. 10.20
840 Mar. 9. 53
850 Apr. 5. 83
851 May 3.09
852 May 30. 31
853 June 26. 51
854 July 23.71
855 Aug. 10.94
856 Sept. 16. 19
857 Oct. 13.47
858 Nov. 9. 77
859 Dec. 7.09

1918

860 Jan. 3. 41
861 Jan. 30. 75
862 Feb. 27.09
863 Mar. 26.41
864 Apr. 22.68
865 May 10.91
866 June 16. 12
867 July 13.31
868 Aug. 9. 53
860 Sept. 5. 78
870 Oct. 3.05
871 Oct. 30.34
872 Nov. 26. 65
873 Dec. 23.97

1919

874 Jan. 20. 31
875 Feb. 16.65
876 Mar. 15.97
877 Apr. 12. 27

878 May 9. 51
879 June 5. 72
880 July 2. 92

Spots North
of Equator

Lati-
tude

о

330 15.03
240 19. 60
804 14.05
468 13. 70
424 12. 45
722 12. 61
591 12. 30
325 15.93
425 21.55
677 16. 40
389 15. 12
333 20. 27

1113 13.97

393 17. 39
417 19.83
586 14. 14
695 13. 70
606 12.51
902 14. 32

ИЗО 15.17
2174 14. 18

583 14.01
951 15.51
493 11.35
512 11.06

1416 9.46

808 11.58
600 6. 28
624 14. 39
558 13.79
612 16. 19
342 14. 64
516 11.35
863 11.89

1039 11.74
470 11.72
882 11.46
624 11.36

58 12.98
368 11.38

965 10. 84
1005 10.00
372 9. 59
440 8.04

1007 12. 65
877 11.78
221 8.71

Spots South
of Equator

Area Lati-
tude

0

383 17. 38
542 17.52
165 19. 40
348 20. 58
574 13.43
327 14. 34

15 22.93
35 15.43
88 15. 11
78 18. 12

187 18.23
276 17. 93
213 20.02

444 16. 33
1085 16.22

227 13. 38
366 18.41
829 17.45
880 15.07
456 16. 49
915 16.92
749 17. 76
801 14. 19
656 15.85
701 13. 38
952 12.03

1013 15.20
221 16. 70
211 14.61
394 11.45
446 13.63
476 13. 35
203 13. 40
590 16.05
479 16. 64
618 12. 38
349 14. 64
422 13. 15
979 11.03
540 11.57

242 9. 17
215 13.16
417 17. 20
594 15. 43
533 10. 18

1014 14. 13
747 10. 45

Mean
Latitudes

Spots Spots
N - S N + S

О 0

- 2. 37 16. 29
-6.11 18.19
+ 8. 34 14. 96
-0.02 16.63
-2.43 13.01
+ 4.20 13.15
+11.42 12.57
+12.90 15.88
+15. 26 20. 44
+12. 82 16. 58
+ 4. 30 16. 13
+ 2.96 19.21
+ 8. 50 14. 94

- 0. 49 16. 83
-6.21 17.22
+ 6.46 13.93
+ 2.66 15.29
-4.79 15.36
- 0. 20 14. 69
+ 6. 11 15.55
+ 4. 97 14. 99
- 3. 86 16. 12
+ 1.94 14.90
- 4.14 13.91
- 3.06 12.40
+ 0. 82 10. 49

-3.31 13.59
+ 0.09 9.09
+ 7.05 14.44
+ 3.35 12.82
+ 3.62 15.11
- 1. 64 13. 89
+ 4.36 11.93
+ 0.53 13.56
+ 2.79 13.29
- 1.97 12. 10
+ 4. 06 12. 36
+ 1.48 12.08
-9.69 11.14
- 2. 36 1 1. 49

+ 6.82 10.51
+ 5. 92 10. 56
- 4. 56 13. 61
- 5. 44 12. 29
+ 4.75 11.80
-2.11 13.04
- 6. 06 10. 05

Rotation Number
and Commencement

1919 (continued)

881 July 30. 13
882 Aug. 26. 36
883 Sept. 22. 62
884 Oct. 19.91
885 Nov. 16. 21
886 Dec. 13. 53

1920

887 Jan. 9. 86
888 Feb. 6. 20
889 Mar. 4. 54
890 Mar. 31. 84
891 Apr. 28. 11
892 May 25. 33
893 June 21. 53
894 July 18.73
895 Aug. 14.95
896 Sept. П. 20
897 Oct. 8. 48
898 Nov. 4. 78
899 Dec. 2. 09
900 Dec. 29.41

1921

001 Jan. 25.75
902 Feb. 22.09
903 Mar. 21.41
904 Apr. 17. 70
905 May 14. 03
906 June 11. 14
907 July 8. 34
908 Aug. 4. 55
909 Aug. 31.79
910 Sept. 28. 06
911 Oct. 25.34
912 Nov. 21.65
913 Dec. 18.07

1922

914 Jan. 15. 30
915 Feb. 11.64
916 Mar. io. 98
917 Apr. 7. 28
918 May 4. 53
919 May 31.75
920 June 27.94
921 July 25. 15
922 Aug. 21. 38
923 Sept. 17. 63
924 Oct. 14.92
925 Nov. 11.21
926 Dec. 8. 53

Spots North
of Equator

Area Latb

tude

0

549 5. 12
298 3. 40
361 6. 46
604 10. 50
356 11.89
88 6. 92

166 5. 63
277 8. 74
371 10.21

51 9.07
135 12. 22
425 12.58
302 13. 94
140 12. 30

32 12.04
284 10. 66
227 12. 12
104 14. 74
222 12. 14
118 5.17

7 10. 64
83 8. 30

455 10.80
527 3. 16
381 2.9«
490 0. 79
116 8.24
155 11.05
255 9. 80
164 6. 58
435 6. 40
272 7. 62
76 9. 22

49 10.05
1122 9.92
277 9.31
106 8. 19
69 8. 50
11 8.83
14 10. 17

5 10.08
23 4. 22
14 14. 29

5 12.34
5 4.67

542 5.95

Spots South
of Equator

Area Latb

tude

о

970 6. 59
658 10. 27
559 12.11
272 14. 86
130 16. 73
298 9. 07

1001 9.81
265 12. 54

1204 5.91
297 6. 34

92 7.03
72 8. 94

236 14.11
103 15.99
543 14.84
400 11.75
429 12.84
414 9.80
205 10. 77
468 10. 93

247 11.57
154 8.92
121 0.41
72 14.64
21 7.77

212 7.45
216 9. 20
112 7.08

73 8. 16
3 10. 38

69 6. 12
275 5. 76
163 5. 64

72 6. 55
365 6. 19
141 6. 69

2 11.12
0
7 8.29

92 6. 20
28 6. 08

103 12.00
35 11.39

132 6. 49
179 4. 42
30 3. 50

Mean
Latitudes

Spots Spots
N - S N + S

о о

- 2. 36 6. 06
- 6.00 8.13
- 4. 83 9. 89
+ 2.61 11.86
+ 4.23 13. 19
- 5.42 8.58

- 7.61 9.21
- 1.66 10.60
- 2. 11 6.92
- 4.06 6.75
+ 4.43 10.12
+ 9. 46 12. 05
+ 1.63 14.01
+ 0.35 13.92
-13.35 14.69
- 2.46 11.30
- 4. 20 12. 59
- 4. 88 10. 79
+ 1. 16 11.48
- 7. 69 9. 77

-11.00 11.55
- 2. 92 8. 70
+ 6. 62 10. 58
+ 1.02 4.54
+ 2.42 3.23
+ 4. 58 9.09
- 3. 11 8.87
+ 3. 46 9. 39
+ 5. 80 9. 44
+ 6. 28 6. 65
+ 4. 68 6. 36
+ 0. 90 6. 69
- 0. 93 6. 78

+ 0.20 7.97
+ 5.97 9.01
+ 3. 90 8. 42
+ 7.01 8.23
+ 8. 50 8. 50
+ 2. 38 8. 63
- 4.07 6.71
- 3. 62 6. 69
- 8. 99 10. 56
-3.99 12.23
- 5. 87 6. 69
- 4.18 4.43
+ 5. 46 5. 83



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954. 33

MEAN LATITUDES OF SUNSPOTS FOR EACH STNODIC ROTATION OF THE SUN 1874-1954

Rotation Number
and Commencement

1923

927 Jan. 4. 86
928 Feb. ï. 20
929 Feb. 28.54
930, Mar. 27.85
931 Apr. 24. 12
932 May 21.35
933 June 17.55
934 July 14.75
935 Aug. 10.97
936 Sept. 7. 21
937 Oct. 4. 49
938 Oct. 31.78
939 Nov. 28.09
940 Dec. 25.41

1924

941 Jan. 21.75
942 Feb. 18.09
943 Mar. 16.42
944 Apr. 12.71
945 May 9. 95
946 June 6. 16
947 . July 3. 36
948 July 30, 57
949 Aug. 26.80
950 Sept. 23. 06
951 Oct. 20.35
952 Nov. 16.65
953 Dec. 13.97

1925 •

954 Jan. 10.30
955 Feb. 6. 64
956 Mar. 5. 98
957 Apr. 2. 28
958 Apr. 29. 55
959 May 26. 77
960 June 22.97
961 July 20. 17
962 Aug. 16.39
963 Sept. 12. 64
964 Oct. 9.92
965 Nov. 6. 22
966 Dec. 3. 53
967 Dec. 30.86

1926

968 Jan. 27. 19
969 Feb. 23.54
970 Mar. 22.85
971 Apr. 19. 14
972 May 16. 37
973 June 12.58

Spots North
of Equator

Lati-
tude

О

7 5.80
1 11.23
6 6.06

19 4.91
2 7.05

16 9. 70
95 8.06

4 5.91
1 20. 59

46 21. 56
34 3. 66
81 29.60
24 28. 30

6 28.03

2 26. 60
107 27. 30

1 20. 19
36 25. 78

285 31.48
309 30. 60
362 19. 20
275 15. 32
494 18. 67
295 20. 84
216 21.66
663 21.35

74 20. 77

42 22. 64
65 11.79

134 20. 56
202 21.89
683 19. 30
601 21.93

82 19. 82
247 22. 36
367 21.48
417 19.07
518 19.32

1186 19.40
2256 21.87
1932 21. 12

876 19. 71
365 ' 20. 18
267 22. 12
292 15.81
392 13.90
945 20. 17

Spots South
of Equator

Lati-
tude

О

1 1.77
0.4 7.00
0. 3 26. 22

16 5.91
11 5.40
8 8.84
9 3.20
3 25.92

38 27.60
84 19. 34
78 11.23
43 27. 50

1 22. 36
0

2 20.09
0.4 15.51
1 26.03

142 28. 17
161 21.70

14 24.92
5 24. 86
9 23. 80

29 25. 24
159 27.83

2 25. 86
1 23.05

83 24. 24

5 33.56
256 20. 19
139 21.83
86 25. 26
50 19. 12

180 21.62
334 16. 16
106 27. 50
171 19.66
417 19.91
780 18.41
428 16. 69

1182 19.55
776 19. 84

1201 18.21
1306 24. 13

261 20. 32
725 19. 71
562 17. 30
150 18.31

Mean
Latitudes

Spots Spots
N - S N + S

О С

+ 4.76 5.25
+ 7.29 10.31
+ 4. 45 7. 07
- 0..05 5.37
-3.32 5.68
+ 3.47 9.42
+ 7. 08 7. 64
- 7. 66 14. 44
-26. 82 27. 49
- 4. 89 20. 12
- 6. 74 8. 95
+ 9. 74 28. 87
+27. 23 28. 17
+28.03 28.03

+ 1.85 23.15
+27. 14 27. 26
- 0. 43 22. 80
-17. 28 27. 69
+12. 29 27. 95
+28. 28 30. 36
+18. 56 19. 28
+14.11 15.58
+16.28 19.03
+ 3. 75 23. 29
+21.27 21.69
+21.33 21.36
- 3.08 22.61

+16. 29 23. 87
-13.70 18.49
- 1.04 21.21
+ 7. 76 22. 90
+16. 69 19. 28
+11.88 21.86
- 9. 10 16. 88
+ 7.42 23.90
+ 8.38 20.90
- 0.42 19.49
- 3. 34 18. 77
+ 9. 83 18. 68
+ 7.63 21.07
+ 9. 38 20. 76

- 2.22 18.84
-14.47 23.27
+ 1.15 21.23
- 9. 51 18. 59
-4 .47 15.90
+14. 90 19. 92

Rotation Number
and Commencement

1926 (continued)

c>74 July 9. 77
975 Aug. 5. 99
976 Sept. 2. 23
977 Sept. 29. 50
978 Oct. 26. 79
979 Nov. 23.09
980 Dec. 20.41

1927

981 Jan. 16.75
982 Feb. 13.09
983 Mar. 12. 42
984 Apr. 8. 72
985 May 5. 97
986 June 2. 18
987 June 29.. 38
988 July 26. 59
989 Aug. 22.82
990 Sept. 19. 07
991 Oct. 16.36
992 Nov. 12.66
993 Dec. 9. 97

1928

994 Jan. 6. 30
995 Feb. 2. 64
996 Feb. 29.98
997 Mar. 28.29
998 Apr. 24. 56
999 May 21.79

1000 June 17.99
1001 July 15.19
1002 Aug. 11.41
1003 Sept. 7. 65
1004 Oct. 4.93
1005 Nov. 1. 22
1006 Nov. 28.53
1007 Dec. 25.85

1929

1008 Jan. 22. 19
1009 Feb. IP. 53
1010 Mar. 17.86
1011 Apr. 14. 14
1012 May 11.39
1013 June 7. 60
1014 July 4.80
1015 Aug. 1.01
1016 Aug. 28.24
1017 Sept. 24. 50
1018 Oct. 21.79
1019 Nov. 18.10
1020 Dec. 15.41

Spots North
of Equator

Latl-

•ea cuae

О

195 18. 60
120 19.03

1059 23. 30
1225 17.97

223 17.61
722 12.64
725 17.32

789 20.31
180 14. 47
864 22. 67
396 15.69
414 16.91
567 16. R8
425 16. 75

<>0 16. 36
141 15.82
283 19.00
152 16. 93
191 10.99
222 10. 66

855 12.07
540 7. 77
985 11.74
492 12. 80
233 0.83
437 10. 13

1145 12.10
1047 11.07
613 11.93

f 254 15.03
837 13. 19
384 13.91
760 10. 07
785 8. 65

249 6. 55
226 8. 28
285 7. 73
599 8.02
544 12.07
434 11.31
172 7. 76
174 11.78
68 16.21

510 9.04
1210 11.60
2306 12.47
1569 10. 28

Spots South
of Equator

Lati-
tude

о

796 12. 92
633 17. 50
214 14. 79
266 13. 54
308 13.75
649 13. 62
975 13.93

1185 16.17
441 15.40
380 15.11
769 15. 34
579 14.52
282 11.59
457 8.97
755 11.04

1246 14. 17
657 14.60
515 10.48
730 12. 17
579 11.85

663 14. 40
615 13.69
835 15.60
848 14.06

1033 14.96
477 13. 70
844 19. 76
649 18. 16
559 13.44

1196 15.60
139 10. 49
451 15.21
345 12.71
221 11.46

627 9. 49
961 9. 57
501 10.97
401 8.72
195 11.38
908 10. 64
804 10. 55
661 10. 24
205 12. 14
663 14. 40
658 10. 74
776 8.93
487 4. 50

Mean
Latitudes

Spots Spots
N - S N + s

0 0

- 6. 73 14. 04
-11.68 17.74
+16.89 21.87
+12. 34 17. 18
- 0. 59 15. 37
+ 0.21 13.10
-0.61 15.38

- 1.60 17.83
-6.42 15.12
+11.12 20.36
-4.80 15.46
- 1.42 15.52
+ 7.42 15.12
+ 3.42 12.72
- 8. 12 11.61
-11.12 14.34
-4.45 15.96
-4.23 11.95
-7 .37 11.93
- 5.62 11.52

+ 0.51 13. 09
- 3. 66 10. 92
-0.81 13.51
-4.20 13.60
-10.47 14.03
-2 .32 11.99
- 1.42 15.35
-0.11 13.70
-0.16 12.65
+ 0.08 15.31
+ 9.82 12.80
- 1.83 14.62
+ 2.95 10.90
+ 4.23 9.27

- 4. 93 8. 66
- 6. 17 9. 33
- 4, 18 9. 79
+ 1. 31 8. 30
+ 5.88 11.89
- 3. 54 10. 85
- 7. 33 10. 06
- 5. 65 10. 56
- 5.10 13.15
-4.21 12.07
+ 3.73 11.30
+ 7.09 11.58
+ 6.78 8.91



34 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-19S4.

MEAN LATITUDES OF SUNSPOTS FOR EACH SYNODIC ROTATION OF THE SUN 1874-1954

Rotation Number
and Commencement

1930

1021 Jan. 11.74
1022 Feb. 8.09
1023 Mar. 7. 42
1024 Apr. 3. 72
1025 Apr. 30. 98
1026 May 28. 20
1027 June 24. 40
102P July 21.61
1029 Aug. 17.83
1030 Sept. 14.08
1031 Oct. 11.36
1032 Nov. 7. 66
1033 Dec. 4. 97

1931

1034 Jan. l. 30
1035 Jan. 28.64
1036 Feb. 24.98
1037 Mar. 24. 30
1038 Apr. 20.57
1039 May 17.81
1040 June 14.01
1041 July 11.21
1042 Aug. 7. 42
1043 Sept. 3.67
1044 Sept. 30. 94
1045 Oct. 28.23
1046 Nov. 24. 53
1047 Dec. 21. R5

1932

1048 Jan. 1Я. 19
1049 Feb. 14. 53
1050 Mar. 12.86
1051 Apr. 9. 16
1052 May 6.41
1053 June 2. 62
1054 June 29. 82
1055 JUly 27.02
1056 Aug. 23.25
1057 Sept. 19. 51
1058 Oct. 16.80
1059 Nov. 13. 10
1060 Dec. 10.41

1933

1061 Jan. 6. 74
1062 Feb. 3.08
1063 Mar. 2. 42
1064 Mar. 29. 73
1065 Apr. 26.00
1066 May 23. 23
1067 June 19. 43

Spots North
of Equator

Area Latl-
tude

о

861 11.74
126 11.89
246 10. 67
303 12. 76
30 1 14. 20
241 15. 11
88 9.02
50 2. 89

330 10.51
420 7. 96
202 8. 78
284 6. 42
128 9.98

169 6. R9
539 7. 10
539 5. 68
261 8. 64
245 9. 35
210 6.46

58 7. 24
31 6.95
50 7.04

105 11.04
25 17.02

147 10.08
300 10. 49

12 10. 71

72 12. 59
238 8.35

27 12. 77
208 9. 80
310 6.38
260 4. 52

13 11.98
1 9.29
1 9.30
9 9.93

75 9.99
241 9.01
233 9. 84

263 9. 83
535 12.51
162 8. 67
28 5. 59
14 10. 80
33 6.04
24 7.11

Spots South
оГ Equator

Area Latl-ш tude

о

339 8. 61
517 14.43
337 10. 72
194 7. 19
182 9. 21
113 6.70
72 6. 34

160 6. 80
122 9. 32
79 4. 00

312 6.03
389 8. 11

76 10. 29

30 18. 30
99 5.09

237 7.91
149 6. 65

30 7. 13
124 15. 65
65 9. 65
45 8. 39
26 9. 64
45 5.90
63 14. 62
42 7. 20

2 0.81
81 13. 16

59 12. 56
5 9.43

14 8. 38
34 8. 96
57 7. 71

103 6. 64
86 8.01

107 8. 40
30 7. 13

5 4. 12
6 8.07
0
0. 4 0. 40

0
2 11.58
0
0

0. 4 5. 42
2 7.00
1 3.90

Mean
Latitudes

Spots Spots
N - S N + S

о о

+ 5. 99 10. 85
- 9. 26 13. 93
- 1.69 10.70
+ 4. 97 10. 58
+ 5.38 12.32
+ 8. 15 12.43
+ 2.08 7.81
- 4. 48 5. 87
+ 5. 16 10. 19
+ 6.07 7.33
-0.20 7.11
- 1.98 7.40
+ 2. 44 10. 10

+ 3.08 8.62
+ 5. 21 6. 79
+ 1. 53 6. 36
+ 3.09 7.92
+ 7.57 9.11
- 1. 73 9. S6
- 1.68 8.51
- 2. 17 7.81
+ 1.25 7.95
+ 5. 98 9. 50
- 5.59 15.31
+ 6. 26 9. 44
+10.41 10.42
-10.05 12.84

+ 1. 32 12. 58
+ 8.00 8.37
+ 5.58 11.28
+ 7. 16 9. 68
+ 4. 19 6. 59
+ 1. 36 5. 12
- 5.44 8.52
- 8. 31 8.40
- 6. 75 7. 18
+ 4. 85 7. 83
+ 8.71 9.85
+ 9.01 9.01
+ 9. 82 9. 82

+ 9. 83 9. 83
+12.41 12.51
+ 8. 67 8. 67
+ 5. 59 5. 59
+10. 30 10. 64
+ 5. 38 6. 08
+ 6. 63 6. 97

Rotation Number
and Commencement

1933 (continued)

1068 July 16.63
1069 Aug. 12.85
1070 Sept. 9.09
1071 Oct. 6.37
1072 Nov. 2. 66
1073 Nov. 29.97
1074 Dec. 27.30

1934

1075 Jan. 23.64
1076 Feb. 19.98
1077 Mar. 19. 30
1078 Apr. 15. 59
1079 May 12. 83
1080 June 9. 04
1081 July 6.23
1082 Aug. 2. 44
1083 Aug. 29. 68
1084 Sept. 25. 94
1085 Oct. 23.23
1086 Nov. 19.54
1087 Dec. 16.85

1935

1088 Jan. 13. 19
1089 Feb. 9.53
1090 Mar. R. 86
1091 Apr. 5. 16
1092 May 2. 42
1093 May 29. 64
1094 June 25.84
1095 July 23. 04
1096 Aug. 19. 27
1097 Sept. 15. 52
109R Oct. 12.80
1099 Nov. 9. 10
1100 Dec. 6.41

1936

1101 Jan. 2.74
1102 Jan. 30.08
1103 Feb. 26.42
1 104 Mar. 24. 74
1105 Apr. 21.01
1106 May 18.25
1107 June 14.45
1108 July 11.65
1109 Aug. 7.86
1110 Sept. 4. 11
1111 Oct. 1.38
1112 Oct. 28.67
1113 Nov. 24.98
1114 Dec. 22. 30

Spots North
of Equator

Area Latl"
tude

о

0. 1 3. 00
1 5.52
4 14.51

45 8. 84
0
1 0.90

37 4. 69

67 15. 80
0.3 23.43

11 27.49
6 19. 84

1 19 26. 30
105 2. 90
112 18.32

9 4.43
17 7.63

4 23.23
71 21.44
0.4 18.08

31 25.32

85 27. 60
35 14.05

117 13.62
37 22. 15
35 21.36

121 26.25
84 26. 25

118 25.56
506 25. 20
287 21.98
701 21.00
475 22. 95
17R 17.98

557 23. 15
393 20. 83
373 21.22
454 17.95

84 19. 39
111 16.31
625 20. 33
383 22.02
395 24. 70
306 14. 55
573 18. 30
443 15. 34

1046 17. 22
713 19. 10

Spots South
of Equator

Area Latl-
tude

о

0. 2 13. 10
10 10.00
8 4.72
1 31.50
0
0
0

4 23. 26
12 10. 61
38 28. 75

393 27.91
257 30. 77

6 29. 84
5 30. 15

101 29.18
2 24. 52

13 22.81
1 22.43

92 24. 26
21R 27.99

271 21.75
134 18.16

59 19. 75
112 34.05
339 26. 59
433 25. 79
725 24. 53
120 18. 25
102 17. 85
238 20. 12
345 26. 61

1386 23.43
1275 22.30

1157 25.23
785 25.78
758 23.51
777 21.82
494 22. 48
501 20.80
248 18. 15
324 20. 37
500 24. 06
637 21.05
519 ' 16. 37

1011 14.68
1155 17.97
764 18. 15

Mean
Latitudes

Spots Spots
N - S N + S

о о

- 6. 70 9. 10
- 8. 83 9. 66
+ 1. 48 7. 87
+ 8. 37 9. 10

. .
+ 0. 90 0. 90
+ 4. 69 4. 69

+13. 76 16. 19
- 9. 88 10. 88
-16. 56 28. 48
-27. 19 27. 79
-12. 67 29. 36
+ 1. 15 4. 34
+16. 30 18. 82
-26. 30 27. 06
+ 3. 65 9. 72
-12.49 22.91
+21.14 21.45
-24.06 24.23
-21.25 27.65

-10.00 23.15
-11.53 17.31
+ 2. 40 15. 68
-20.01 31.08
-22.14 26.11
-14. 42 25. 89
-19. 27 24. 70
+ 3.48 21.87
+17.97 23.96
+ 2.88 21. 14
+ 5. 30 22. 85
-11.60 23.31
-17. 37 21. 77

-9.51 24.56
-10. 23 24. 13
- 8. 76 22. 76
- 7. 14 20. 39
-16. 39 22. 03
-14. 07 19. 98
+ 9. 39 19. 71
+ 2.60 21.26
-2.55 24.34
- 9. 50 18. 94
+ 1.83 17.38
- 5.53 14.88
- 1.25 17.62
-0.17 18.61



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, iB74-i9S4. 35

MEAN LATITUDES OF SUNSPÛTS FOR EACH SYNODIC ROTATION OF THE SUN 1874-1954

Rotation Number
and Commencement

1937

1115 Jan. 18.63
1116 Feb. 14.97
1117 Mar. 14.30
1118 Apr. 10.60
1119 May 7.85
1120 June 4.06
1121 July 1.26
1122 July 28. 46
1123 Aug. 24.69
1124 Sept. 20. 95
1125 Oct. 18.24
1126 Nov. 14.54
1127 Dec. 11.86

1938

1128 Jan. 8. 19
1129 Feb. 4.53
1130 Mar. 3.86
1131 Mar. 31. 17
1132 Apr. 27.44
1133 May 24.66
1134 June 20.86
1135 July 18.06
1136 Aug. 14.28
1137 Sept. 10. 53
1138 Oct. 7.81
1139 Nov. 4.11
1140 Dec. 1.42
1141 Dec. 2R. 74

1939

1142 Jan. 25.08
1143 Feb. 21.42
1144 Mar. 20.74
1145 Apr. 17.03
1146 May 14.27
1147 June 10.47
1148 July 7.67
1149 Aug. 3.88
1150 Aug. 31. 12
1151 Sept.27. 38
1152 Oct. 24.67
1153 Nov. 20.98
1154 Dec. 18.30

1940

1155 Jan. 14.63
1156 Feb. 10.97
1157 Mar. 9.31
1158 Apr. 5.61
1159 May 2. Я6
1160 May 30.08
1161 June 26.28

Spots North
of Equator

Area Latl-tude

о

1030 18. 88
1598 15.69
840 11. 17

1547 19.51
1657 15.49
1483 17.26
2147 20. 12
1875 26.01
1571 18.55
2111 11.98

540 11.73
165 15. 38
990 18. 03

2187' 17.15
486 13. 55
405 20. 26
617 24.05
617 14. 64

1065 12. 54
953. 12.02
698 10. 63
727 11.82
789 15. 13

1453 17.37
1078 14. 72
650 14. 92
409 15.74

342 12. 50
333 16. 19
455 13.45

1688 17. 71
812 12.93
437 12.56

1196 13.18
1342 12.35
226 15.07
692 17. 13
527 10. 55
176 23. 37
808 12. 50

617 10.88
337 9. 93
916 12.55
231 10.40
345 13. 59
189 13. 58
685 11.68

Spots South
of Equator

Area Latl-tude

о

1787 14. 58
332 18.73
307 18.04
761 16. 18
925 17.06

1285 14. 48
1062 14. 52
929 16. 33
222 14.33
451 16.72
607 16.90
374 17. 39
608 17.83

183 13.46
1232 17.82
1125 15. 16
1739 15.40
1776 16. 44
386 12. 18

1992 13.35
1851 14.98

533 17.92
824 11.17
360 12.42

1495 10. 00
1288 11.57
766 13. 50

643 13.36
674 15.56
452 11.80
907 14. 22
608 14.97
896 10. 29
668 9. 20

1033 14.02
2867 13. 29
1411 11.34
813 0.91
645 10. 65
190 11.33

405 11.48
744 9. 09
393 9. 46
322 9. 29
366 8. 82
937 13.13
467 14. 18

Mean
Latitudes

Spots Spots
N - S N + S

0 0

- 2. 35 16. 16
* 9. 77 16.21
+ 3.36 13.00
+ 7.74 18.41
+ 3.83 16.05
+ 2.52 15.97
+ 8. 65 18. 27
+11.98 22.80
+14. 48 18. 03
+ 6.93 12.82
- 3.42 14.47
- 7. 37 16. 78
+ 4.39 17.95

+14. 78 16. 86
- 8.95 16.62
- 5. 78 16. 52
- 5.06 17.66
- 7.39 17.01
+ 5.96 12.45
- 5.14 12.92
- 7.97 13.79
- 0. 76 14. 40
+ 1.70 13. 11
+11.46 16.39
+ 0.35 11.98
- 2.69 12.70
- 3.35 14.28

- 4.38 13.06
- 5.07 15.77
+ 0.87 12.63
+ 6. 55 16. 49
+ 0.98 13.80
- 2.80 11.03
+ 5. 16 11.75
+ 0.88 13.08
-11.22 13.42
- 1.98 13.25
- 1. 86 10. 16
- 3. 34 13. 38
+ 7.97 12.28

+ 2.02 11 11
- 3. 17 9. 35
+ 5.94 11.62
- 1.06 9.75
+ 2.06 11. 14
-8.66 13.21
+ 1. 20 12. 70

Rotation Number
and Commencement

1940 (continued)

1162 July 23.48
1163 Aug. 19.71
1164 Sept. 15. 96
1165 Oct. 13.24
1 166 Nov. 9. 54
1167 Dec. 6.86

1941

1168 Jan. 3.18
1169 Jan. 30.52
1170 Feb. 26.86
1171 Mar. 26. 18
1172 Apr. 22.45
1173 May 19.68
1174 June 15.89
1175 July 13.09
1 176 Aug. 9. 30
П77 Sept. 5. 55
1178 Oct. 2.82
1179 Oct. 30.11
1180 Nov. 26.42
1181 Dec. 23.74

1942

1182 Jan. 20.08
1183 Feb. 16.42
1184 Mar. 15.74
1185 Apr. 12.04
1 186 May 9. 28
1187 June 5. 50
1188 July 2.69
1189 July 29.90
1190 Aug. 26. 13
1191 Sept. 22. 39
1192 Oct. 19.68
1193 Nov. 15-98
1194 Dec. 13.30

1943

1 195 Jan. 9. 63
1196 Feb. 5.97
1197 Mar. 5. 31
1198 Apr. 1.61
1199 Apr. 28.88
1200 May 26. 10
1201 June 22. 30
1202 July 19.50
1203 Aug. 15.72
1204 Sept. 11. 97
1205 Oct. 9.25
1206 Nov. 5. 55
1207 Dec. 2.86
1208 Dec. 30. 18

Spots North
of Equator

Area Latl-
tude

о

770 11.15
411 11.39
451 14.51
193 13. 32
442 11.68
424 9. 18

289 Ц. 10
263 11.99
499 11.19

47 8. 62
121 17.01
296 10. 84
538 11.77
660 11.48
391 10.78

1196 11.38
733 11.09
435 10. 23
150 9.11
152 13.32

261 11.44
903 8.01
627 7. 33
704 11.88
113 11.70
86 7. 16

2 11.33
89 9. 87
69 8.60
11 12.00
15 6. 54

305 9. 16
97 7. 75

24 7. 65
703 7. 83
564 5. 22
641 7. 37
235 5.57

45 7. 95
232 13.96
101 12.04
149 13. 80
285 15.32
135 14. 68
109 13.11
96 7. 43
19 9. 50

Spots South
or Equator

Area Latl-tude

О

913 12.28
678 8. 84
675 7.93
624 1 1. 00
243 11.96
441 10. 79

150 8.26
230 9. 69
132 12. 55
171 7.23
236 4. 16
236 12. 89
216 6. 39
618 6. 46
251 6.46
221 8. 12

87 10. 89
178 14. 54
331 11.42
291 8.75

138 7.73
113 11.83
210 9.57
345 8. 33
102 5. 04

14 9. 15
193 4. 79
95 3.51

129 8.93
135 9. 79
404 10. 29
154 8. 13
30 5. 38

33 6.20
6 3. 19

18 9.60
157 11.82

53 39. 46
1 3.60
7 1.53

51 3. 36
31 7.04
23 6.70

3 19. 87
7 8.74

215 22.33
1 23. 80

Mean
Latitudes

Spots Spots
N - S N + S

0 О

- 1.53 11.73
- 1. 24 9. 80
+ 1.05 10.56
-5.25 11.55
+ 3.30 11.77
- 1.01 10.00

+ 4. 48 10. 13
+ 1.89 10.91
+ 6.23 11.48
- 3. 79 7. 53
+ 3.03 8.52
+ 0.30 11.75
+ 6. 57 10. 23
+ 2.81 9.06
+ 4.05 9.09
+ 8.33 10.87
+ 8. 75 1 1. 07
+ 3.03 11.48
-5.01 10.70
- 1. 19 10.31

+ 4. 80 10. 16
+ 5. 80 8. 43
+ 3.08 7.90
+ 5.24 10.71
+ 3. 74 8. 53
+ 4.81 7.45
- 4.61 4.87
+ 2. 98 6. 59
- 2. 82 8. 81
- 8. 12 9.96
-9.71 10.16
+ 3. 37 8. 80
+ 4. 68 7. 20

- 0. 28 6. 80
+ 7. 74 7. 80
+ 4. 75 5. 36
+ 3. 59 8. 25
- 2.72 11.81
+ 7. 68 7. 84
+13. 53 13. 62
+ 6. 90 9. 14
+10. 18 12. 63
+13. 69 14. 68
+13.98 14.78
+11.78 12.84
-13. 14 17. 73
+ 8. 36 9. 99



36 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954.

MEAN LATITUDES OF SUNSPOTS FOR EACH SYNODIC ROTATION OF THE SUN 1874-1964

and Commencement

1944

1209 Jan. 26.52
1210 Feb. 22.86
1211 Mar. 21. 18
1212 Apr. 17.47
1213 May 14. 70
1214 June 10.91
1215 July 8.11
1216 Aug. 4. 32
1217 Aug. 31.56
1218 Sept. 27. 83
1219 Oct. 25.12
1220 Nov. 21.42
1221 Dec. 18. 74

1945

1222 Jan. 15.07
1223 Feb. 11.42
1224 Mar. 10.75
1225 Apr. 7.05
1226 May 4. 30
1227 May 31.52
1228 June 27. 72
1229 July 24. 92
1230 Aug. 21. 15
1231 Sept. 17. 40
1232 Oct. 14.69
1233 Nov. 10.99
1234 Dec. 8. 30

1946

1235 Jan. 4. 63
1236 Jan. 31.97
1237 Feb. 28.31
1238 Mar. 27. 62
1239 Apr. 23.89
1240 May 21. 12
1241 June 17.32
1242 July 14. 52
1243 Aug. 10.74
1244 Sept. 6.98
1245 Oct. 4. 26
1246 Oct. 31.55
1247 Nov. 27.86
1248 Dec. 25. 18

1947

1249 Jan. 21.52
1250 Feb. 17.86
1251 Mar. 17.19
1252 Apr. 13.48
1253 May 10. 72
1254 June 6. 93
1255 July 4. 13

Spots North
of Equator

Area Latl~Area tude

о

11 9. 10
0
2 5.50
0

28 0. 50
38 5. 29
0. 2 18. 50
7 13.62
1 9.10

63 21. 49
69 20. 86

182 20. 77
177 23. 74

70 22. 67
46 22. 50
19 30. 80
4 27. 35

20 28. 14
23 28. 59

148 22. 29
332 23.32

27 25. 24
388 8. 48
242 24. 37
146 24. 69
131 23.00

905 22. 15
2514 25. 44

943 25. 72
510 26.60
487 24. 58
510 19.83
522 24. 10

2721 20.24
1434 18.04
1295 18. 17

519 15.69
1192 15.27
1052 14. 93
1195 19.85

354 15.06
912 16.62
356 15.36
788 17. 69

1875 18. 15
1320 17.45
1684 15. 66

Spots South
or Equator

Lati-
tude

О

0
58 25.48

103 24. 30
0

5 24. 35
4 18.40

21 26.34
80 14. 72

247 23. 72
161 24. 60
40 14. 55

306 21.87
132 26. 75

75 10.95
195 15.09
655 24. 88
496 12. 02
200 19. 90
400 24. 21
406 20. 27

16 20. 27
99 17. 15

625 20. 86
537 23. 19
277 19. 55
163 17.61

471 16. 29
594 19. 98
657 22. 73
891 30.48
796 21. 54
139 20. 30
620 22.81

1194 21.89
401 16.70
436 15.04
868 14. 83
704 13.31

1341 10.31
1243 14.77

2413 17.67
3136 19.49
3724 21.62
1424 15.89
1676 19. 44
561 17.51
9П 20.38

Mean
Latitudes

Spots Spots
N - s N + s

0 0

+ 9. 10 9. 10
-25. 48 25. 48
-23.67 23.91

. . . .
- 3. 34 4. 19
+ 3. 23 6. 43
-25. 88 26. 26
-12. 40 14. 63
-23. 60 23. 67
-11.69 23.73
+ 7. 76 18. 53
- 5.96 21.46
+ 2.15 25.03

+ 5. 26 16. 60
- 7. 94 16. 50
-23. 28 25. 05
-11.75 12.13
-15. 54 20. 65
-21. 29 24. 45
- 8.87 20.81
+21.27 23.18
- 7. 96 18. 90
- 9. 62 16. 12
-8.43 23.56
-4.30 21.33
+ 0.48 20.01

+ 8. 99 20. 14
+16. 77 24. 40
+ 5.81 24.49
- 9. 71 29- 07
- 4. 03 22. 69
+11.26 19.93
- 1. 37 23. 40
+ 7. 39 20. 74
+10. 45 17. 75
+ 9.81 17.38
- 3.41 15. 15
+ 4. 66 14. 54
+ 0. 78 12. 34
+ 2. 20 17. 26

-13.48 17.33
-11.36 18.85
-18.39 21.07
- 3.93 16.53
+ 0.41 18.76
+ 7.03 17.47
+ 3.01 17.32

Rotation Number
and Commencement

1947 (continuei,)

1256 July 31. 34
1257 Aug. 27.57
1258 Sept. 23. 83
1259 Oct. 21. 12
1260 Nov. 17.42
1261 Dec. 14.74

1948

1262 Jan. 11.07
1263 Feb. 7. 41
1264 Mar. 5. 75
1265 Apr. 2. 05
1266 Apr. 29.32
1267 May 26.54
1268 June 22.74
1269 July 19.94
1270 Aug. 16. 16
1271 Sept. 12. 41
1272 Oct. 9. 69
1273 Nov. 5. 99
1274 Dec. 3.30
1275 Dec. 30.63

1949

1276 Jan. 26. 97
1277 Feb. 23.31
1278 Mar. 22.63
1279 Apr. 18.91
1280 May 16. 14
1281 June 12.35
1282 July 9.55
1283 Aug. 5. 76
1284 Sept. 2.00
1285 Sept. 29. 27
1286 Oct. 26. 56
1287 Nov. 22. 86
1288 Dec. 20. 18

1950

1289 Jan. 16. 52
1290 Feb. 12. 86
1291 Mar. 12. 19
1292 Apr. 8. 49
1293 May 5. 74
1294 June 1.96
1295 June 29. 15
1296 July 26. 36
1297 Aug. 22. 59
1298 Sept. 18. 84
1299 Oct. 16. 13
1300 Nov. 12. 43
1301 Dec. 9.74

Spots North
of Equator

Lati-
tude

0

1385 14. 72
1054 15. 14
1367 18.21
721 13.97
427 15. 10
564 16.08

170 15. 76
731 17.51
900 19. 36

1960 17. 19
1088 15. 80
1436 14. 49
1368 12.81
1015 11.94

795 16. 10
743 11.89

1129 12.60
429 13.03
648 14. 75

1312 19.96

1258 14.57
2328 13.22
1215 13.28
808 13.25
812 10.98
709 10. 32
768 15.04

1702 13, 39
605 12. 39

1344 13.46
1314 16.74
1128 16.93
1022 13.87

960 14. 55
1820 12. 20
1083 18.07
1362 13. 56
1164 11.01

521 9.79
808 13. 42
433 12.46
272 15.32
354 15.45
295 13.47
475 15.04
268 14. 94

Spots South
of Equator

Area Latl"
tude

о

1853 15.85
977 13. 54
933 14. 37

1084 14. 27
1336 16. 17
1100 18.88

815 15.74
440 12.93
425 16. 88

1548 13. 79
2215 14.91

934 15.22
705 12. 94

1283 12. 78
731 12.73

1199 11.75
661 10. 72
543 10. 63

2092 12. 30
916 11.86

2226 10. 87
1338 11.95
715 15.33
712 14.21
409 9. 93
849 10.31

1338 15.26
540 14. 11

1683 13. 13
543 13.06
688 8. 18
611 9.90
213 6.06

226 11.42
787 14. 27
646 12.77
972 14.07
315 12.59
570 17. 98
357 13.82
826 11.21
307 10. 23
212 10.28
390 10. 75
331 12.59

73 12. 10

Mean
Latitudes

Spots Spots
N - S N + S

о о

- 2. 77 15. 37
+ 1.35 14.37
+ 4. 99 16. 65
- 2.99 14. 15
-8.60 15.92
-7.03 17.93

-10.30 15.74
+ 6. 07 15. 79
+ 7. 73 18. 56
+ 3. 52 15. 69
- 4.79 15.20
+ 2. 78 14. 78
+ 4.05 12.86
- 1.87 12.41
+ 2. 29 14. 48
- 2.71 11.80
+ 3.98 11.90
- 0. 19 11. 69
- 5. 90 12. 88
+ 6.88 16.63

- 1.68 12.21
+ 4.03 12.76
+ 2. 69 14. 04
+ 0.39 13.70
+ 3.98 10.63
- 0.92 10.31
- 4 . 2 1 15.18
+ 6. 77 13. 57
- 6.38 12.94
+ 5.83 13.34
+ 8. 18 13. 80
+ 7. 50 14. 46
+10. 44 12. 53

+ 9.60 13.95
+ 4.21 12.82
+ 6. 55 16. 09
+ 2.06 13.77
+ 5.98 U. 35
- 4.72 14.07
+ 5.08 13.54
- 3.06 11.64
+ 1.78 12.62
+ 5.81 13.51
-0.31 11.93
+ 3.70 14.04
+ 9. 13 14. 33



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954. 37

MEAN LATITUDES OF SUNSPOTS FOR EACH SYNODIC ROTATION OF THE SUN 1874-1954

Rotation Number
and Commencement

1951

1302 Jan. 6. 07
1303 Feb. 2.41
1304 Mar. 1.75
1305 Mar. 29.06
1306 Apr. 25. 33
1307 May 22. 56
1308 June 18. 76
1309 July 15.96
1310 Aug. 12.18
1311 Sept. 8.43
1312 Oct. 5.70
1313 Nov. 1.99
1314 Nov. 29. 30
1315 Dec. 26.63

1952

1316 Jan. 22.96
1317 Feb. 19.30
1318 Mar. 17.63
1319 Apr. 13.92
1320 May 11.16
1321 June 7.37
1322 July 4. 57
1323 July 31.78
1324 Aug. 28.01
1325 Sept. 24. 28
1326 Oct. 21.56

Spots North
of Equator

Lati-
tude

о

671 9. 17
482 10. 31
753 10. 65

1183 12.41
2350 13. 14
1660 13. 37

302 11. 68
239 7. 82
236 9. 52
729 10. 64
234 10. 52
282 13. 62
549 8. 59
543 5. 66

35 14. 36
20 15.45

164 5. 37
75 10.55
10 10. 48
60 15. 67

120 10. 40
335 10. 50
209 5.81
221 9.57
278 5. 16

Spots South
of Equator

Lati-
tude

о

240 10. 56
74 11.33

134 9.07
266 9. 79
535 12.90

1064 13. 37
1084 10. 97
503 8. 32
284 10. 96
223 6. 25
574 9.03
382 9. 75

65 9. 79
23 12.61

287 11. 13
112 11.56
116 5.66
254 7. 53
184 6. 28
462 11.00
519 5.07
207 9. 47
301 6.29

59 6. 34
40 13. 38

Mean
Latitudes

Spots Spots
N - S N + S

о о

+ 3. 98 9. 54
+ 7. 43 10. 44
+ 7.66 10.41
+ 8.34 11.93
+ 8.31 13. 10
+ 2.92 13.37
-6.04 11.13
- 3. 11 8.16
- 1.65 10.31
+ 6. 68 9. 62
- 3. 37 9. 46
+ 0. 17 11. 39
+ 6. 64 R. 72
+ 4.90 5.95

- 8.38 11.48
- 7. 38 12. 16
+ 0. 81 5. 49
- 3. 42 8. 22
- 5. 43 6. 49
- 7.93 11.54
- 2. 17 6.07
+ 2.87 10.11
- 1. 34 6. 10
+ 6. 22 R. 89
+ 2. 80 6. 21

Rotation Number
and Commencement

1952 (continued)

1327 Nov. 17.87
1328 Dec. 15. 18

1953

1329 Jan. 11.52
1330 Feb. 7. 86
1331 Mar. 7. 19
1332 Apr. 3. 50
1333 Apr. 30.76
1334 May 27.98
1335 June 24. 18
1336 July 21. 38
1337 Aug. 17.60
1338 Sept. 13. 86
1339 Oct. 11.13
1340 Nov. 7. 43
1341 Dec. 4.74

1954

1342 Jan. 1.07
1343 Jan. 28.41
1344 Feb. 24. 75
1345 Mar. 24.07
1346 Apr. 20.35
1347 May 17. 58

Spots North
of Equator

Area Latl"A a tude

о

528 6.09
263 9. 85

49 6. 47
2 2.91

93 3.26
394 7. 94
215 10. 10
135 12.03

7 12.43
207 12.48
133 12.51

69 9. 70
2 14. 40
2 16. 00
3 0.31

0. 4 8. 90
1 31.30
1 7.30
0. 4 6. 00
1 20. 84
2 16.41

Spots South
of Equator

^ Lati-
tude

о

6i io. so
223 9. 79

112 8.76
0. 4 10. 50

27 13.62
12 8.31
0. 2 9. 33

108 13.75
94 8. 89
21 5. 00

7 6.52
34 9. 30
46 7. 72
0. 3 4. 86
4 9.00

0. 4 16. 70
0

180 9. 65
3 4.41
0
0

Mean
Latitudes

Spots Spots
N - S N + S

0 0

+ 4. 40 6. 53
+ 0. 83 9. 82

- 4. 14 &. 06
+ 0.51 4.27
- 0. 53 5. 59
+ 7. 46 7. 95
+10. 08 10. 10
+ 0. 54 12. 80
-7.46 9.13
+10.87 11.79
+11.62 12.23
+ 3. 38 9. 57
- 6. 73 8. 02
+13. 08 14. 44
- 5. 40 5. 61

-2.73 12.45
+31.30 31.30
- 9. 58 9. 64
- 3. 32 4. 58
+20. 84 20. 84
+16.41 16.41

Prior to the Greenwich record, the mean dally areas of aunspots
for each s y n o d i c r o t a t i o n are g i v e n f r o m 1832 in the f o l l o w i n g
p u b l i c a t i o n (1902) s p o n s o r e d b y t h e Solar P h y s i c s C o m m i t t e e -

The Sun's Spotted Area, 1832-1900.

d e r i v e d f r o m data co l lec ted at the Solar Physics Observatory, South
K e n s i n g t o n , under the d i r e c t i o n of Sir Norman Lockyer.

The spots, however, are not d iv ided a c c o r d i n g to northern and
southern hemispheres , and no mean lat i tudes are given.
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Ill - LATITUDE TIME DIAGRAM

The latitude-time diagram of sunspot distribution, that became known as the
"butterfly diagram", was given by E. W. Maunder in Monthly Notices 64, 760 (Plate 16),
1904. It covered the Greenwich sunspot measures from 1877 to 1902 and included
three sunspot minima and the characteristic overlap of old-cycle equatorial spots
and new-cycle spots in higher latitudes. An extended diagram covering the period
1874 to 1913 was later given by Maunder in Monthly Notices 74, 114 (Plate 2), 1913.

A much earlier latitude-time diagram had been published by R. C. Carrington in
his classical work entitled "Observations of the Spots on the Sun from November 9,
1853 to March 24, 1861 made at Redhill". But in the three plates (Nos. 102, 102a
and 102b),the relatively large abscissa scale for time does not produce the striking
butterfly-wing effect of the cyclical latitude distribution as presented in Maunder's
diagram.

In 1922, for exhibition purposes in London, Maunder's diagram was redrawn and
brought up-to-date at the Royal Observatory by Miss A. Crommelin. At the same time,
curves for comparison were added for (l) the mean daily area of sunspots, corrected
for foreshortening and expressed in millionths of the Sun's hemisphere, per solar
synodic rotation, and (2) the monthly mean diurnal inequality in D in minutes of arc
at Greenwich from all days, the seasonal variation having been removed.

It is this last diagram, to which three later cycles have now been added by
Miss H. Howe, that is reproduced opposite.

The construction of the diagram from the data given in the Ledgers of the
Greenwich Photoheliogrßphic Results, follows the method adopted by Maunder for his
first diagram (loc. cit). A vertical line, in length equivalent to 1° of the latitude
scale, has been drawn at the appropriate latitude (to the nearest degree) repre-
senting each centre of a spot group in any particular solar rotation. If the range
in latitude of the centre of the group during its appearance exceeded 1°, a longer
line has been drawn according to its limits. No indication has been made of the
sizes of spots, nor of the occurrence of other spots at the same latitude but at
different longitudes in the same rotation (though .every group has been examined for
latitude extent). The diagram therefore shows an entirely unweighted distribution
of spot latitudes with the progress of the sunspot cycle.

It is worth recording that a latitude-time diagram for faculae is published in
Monthly Notices 84, 96 (Plate 3), 1923, covering the Greenwich measures from 1874
to 1917. In this diagram, an attempt has been made to indicate where the larger
areas of faculae occur.
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CATALOGUE OF THE LARGER SUNSPOTS

1874-1954

This catalogue of more than 750 groups of sunspots has been compiled from the
Greenwich Photoheliographic Results from their inception in 1874 April up to 1954
June. This period comprises seven complete 11-year cycles and the declining phase
of the earliest cycle with its minimum in 1878.

The spot groups tabulated are all those which had a mean area of 500 millionths
and upwards of the Sun's hemisphere during their disk passages, the measured daily
areas being corrected for surface foreshortening. It may be noted that a single
spot or a compact group, of area 500 millionths, when near the centre of the Sun's
disk, can usually be seen with the unaided eye provided that the glare from the disk
is reduced by a suitable filter.

The selection of such spots was made from the ledger section of the Greenwich
Photoheliographic Results. From 1916, when the ledgers were divided into I (Recur-
rent Groups) and II (Non-Recurrent Groups), the required data are also obtainable
from the General Catalogue of the annual volume.

Prior to 1916, the mean areas and positions of spot groups qualifying for
inclusion in the present catalogue have been revised where necessary in accordance
with the rule adopted in 1916, viz. that the day's measures of any group 80° or more
from the central meridian, or otherwise only partly in view, are excluded when
taking the mean area and position. Thus, prior to 1916, occasional differences will
be found between the values tabulated under area and position and corresponding
values already published in the ledgers of the annual volume.

The headings of the following catalogue need only a few supplementary remarks -

The Greenwich group numbers of sunspots are given throughout, and from 1917 the
corresponding Mount Wilson numeration is also given.
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The U.T. of central meridian passage has been derived from the mean longitude
of the spot group. The limiting dates of the visibility of the spots on the disk
have not been tabulated but can be found from the ledgers in the annual volumes.
Many of these larger spots make a full transit of the disk, so that ideally their
dates of visibility are from about 6.5 days before to 6.5 days after the time of
central meridian passage. A large extent of a group in longitude may increase, by a
day or longer, the duration of visibility. Marked instances of incomplete disk
passages (e.g. sudden development of a new spot near the central meridian) are
recorded in the notes following the catalogue. The interval (to 0.1 year) from
January 1.0 of each year to the time of sunspot maximum of the given cycle, appears
in brackets at the beginning of the year, a minus sign denoting a date before, and a
plus sign a date after sunspot maximum. The spochs of maximum adopted are those in
general use as derived from the Zurich sunspot numbers. These epochs are as follows -

1870.6, 1883.9, 1894.1, 1907.0, 1917.6, 1928.4, 1937.4 and 1947.5.

The epoch of 1907.0 is very indefinite. Originally given as 1906.4, it was later
revised to 1907.0. The Greenwich areas (smoothed mean values for each synodic
rotation) give a double maximum, the first peak being at 1905.7 and the second
(about 10 per cent lower) at 1907.3.

The reference numbers of recurrent groups are taken from Catalogue of Recurrent
Groups of Sunspots 1874 to 1906 published as an appendix to the Greenwich Photo-
heliogriphic Results for 1906. Yearly additions to that catalogue were made up to
the year 1915 in an appropriate table in the annual volume. From 1916 onwards, the
recurrent series appear in Ledger. I. Of the 761 spot groups catalogued in the
following table, 604 groups were members of recurrent series. Of these, 400 or 66
per cent were seen in a first solar rotation, 167 or 28 per cent belonged to a
second rotation of a series (not necessarily represented in the first rotation by a
spot 5̂00 millionths) , 30 groups or 5 per cent to a third rotation of a series, and
7 groups or 1 per cent to a fourth rotation. The last two columns tabulate any
'great' or 'small' geomagnetic storms with onset time between 3.0 days before and
5.0 days after the central meridian passage of respective sunspot groups. Complete
catalogues of such storms recorded from 1874 to 1954 appear in the last section of
this volume. The lower range limit for a small storm at Greenwich or Abinger is 30'
in D or 150y in H or in Z. The lower limit for a great storm is double these ranges.

Following the catalogue of sunspote >500 units, is a list of the greatest spots
arranged in order of size according to their respective mean area. The order with
respect to maximum size on any one day or days is also indicated.

Notes are appended on any special features shown by individual spot groups such
as rapid development or decay, unusual duration, complex structure or the occurrence
of solar flares though the systematic observations of these did not begin until the
cycle commencing after the minimum of 1933.8. A dagger against the reference number
in the main catalogue indicates that a note is given.
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CATALOGUE OF 8UNSPOTS >БОО MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1964

R e f .
NO.

1
2
3
4
5
6

7
8
9

10

11

12
13
14
15
16
17
18
19

20
21
22
23
24

25
26
27t
28t
29
30
31
32
33
34
35
36
37
38t

Group
Number

98
104»
106
111
127
134

145
157
162

196

261

326
332
342
348
355
357
397
400

410D
439
485
566
607

726
728
729
759
762
111
816
830
838
846
864
868
876
885

U.T. of
Central

Mer Id Ian
Passage

1874.0(+3.y4)

July 6. 8
July 19. 1
Aug. 2.9
Aug. 16.5
Oct. 4.6
Nov. 6. 2

1875. 0 (+4.y4)

Feb. 24.5
May 2. 3
June 22. 2

1876. 0 (+5. У4)

Feb. 16.7

1877. 0 (+6.y4)

Nov. 1. 1

1880. 0 (-3/9)

May 30. 1
June 23. 1
Aug. 7.2
Aug. 17.4
Sept. 9.9
Sept. 11. 3
Nov. 29.6
Dec. 8.6

1881.0(-2.y9)

Jan. 24.7
Мог. 21. 2
June 2. 1
Sept. 9.9
Nov. 21.7

1882.0 (-I.y9)

Apr. 17.0
Apr. 13.2
A p r . 19. 1
May 17. 3
May 20.0
June 14. 6
Aug. 23.7
Sept. 2. 1
Sept. 19. 3
Sept. 30. 6
Oct. 22 .3
Oct. 28.4
Nov. 10.0
Nov. 18.8

Mean R a t i o Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

818 . 137 1301
652 . 170 1075
561 . 157 656
831 .141 1244
984 .131 1426
562 . 160 820

648 .207 731
639 . 138 981
549 . 189 856

572 .171 711

611 .164 778

574 .221 1155
841 .202 1440
624 .210 806
533 . 182 821
615 .228 1058
699 .245 1101
920 . 190 1449
568 . 180 675

528 .273 725
606 .213 919
635 .213 1110
519 . 191 860
817 .202 1227

874 . 165 2258
544 . 147 940

1892 . 158 2123
1160 .216 1723

874 .161 1218
594 . 185 901
609 . 205 872
621 .250 1142
578 .159 815
984 .229 1046
689 .186 1101

1030 .204 1318
774 .189 1163

1928 .211 2425

Longl- Lati-
tude tude Serles

о о

151.4 +11.6 3
347.3 + 6 . 3 4
152.7 + 9 . 6 3
333.0 -17.9

44.1 -13.0 9
334.2 -15.4 10

320.6 +18.2 13
159. 2 + 9 . 2 15
205.9 - 7.6

285.8 -13.3 20

334.9 - 8. 1 27

157.7 +14.2
199.9 -21.4
323.1 +11.9 34
188.3 +22.6 39
239.0 -17.8 36
220.4 -16.8 37
254.1 +20.7 43
135.3 -13.9

235.6 -18.6 45
2 2 4 . 2 +14.2 52
341.0 - 9.7 57
100.7 +13.6 67
220.7 +10.9 75

92.9 -19.2
143.6 -18.2 91

64. 7 -28. 5 92
51.9 -29.2 92
16.2 -15.4 96
37.6 -12.5

190.0 +13.2 102
66.2 +20.9 103

198.6 +11.4 102
50. 2 -21.6 106

123.8 +19.7 110
43.2 -22.4 106

237.1 -19.3
121.0 +19.2 110

Geomagnetic Storm
w i t h i n -3d. 0 to +5d.O

of C.M.P.

.. „ Small StormGreat storm R . „

1874

Oct. 3.6

1875

Isc
2sc

1876

3sc

1877

1880

13sc

14

1881

Sept. 12. 5

1882

A p r . 17.0: 20.0
Apr. 17.0

A p r . 17.0: 20.0

23sc

25sc
Nov. 17.4: 20.0 25*
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CATALOGUE OF SUNSPOTS >600 MILLIONTHS OF THE SUN'S HEMISPHERE, 1674-1954

Ref .
No.

39
40
41
42
43
44
45
46
47
48t
49
50
51
52
53
54
55
56t

57
58
59
60
6lt
62
63
64
65
66
67
68
69

70
71
72
73
74
75
76
77
78
79
80
81

82
83
84

Group
Number

933
964
987
999

1040
1056
1058
1062
1074
1080
1108
1114
1138
1144
1173
1181
1212
1216

1235
1251
1267
1277
1343
1351
1371
1381
1444
1480
150Д
1520
1561

1573
1614
1638
1672
1690
1694
1706
1714
1715
1763
1773
1795

1828
1847
1853

U. T. of
Central

Meridian '•
Passage

1883. 0 (-O.y9)

Jan. 15.9
Feb. 16.8
Apr. 3.4
Apr. 17.8
June 1. 8
June 21.4
June 28. 7
July 1.5
July 21.4
July 25.9
Sept. 3.3
Sept. 13. 9
Oct. 11.8
Oct. 18.6
Nov. 14.9
Nov. 19.7
Dec. 24.9
Dec. 26. 8

1884.0(+0.yl)

Jan. 10. 2
Jan. 19. 1
Feb. 5.5
Feb. 15.5
Mar. 31.7
Apr. 9. 3
Apr. 27.6
May 15. 1
July 30.4
Sept. 11. 4
Oct. 8.7
Oct. 28. 1
Dec. 26.5

1885.0(+lyl)

Jan. 18.8
Mar.. 5. 1
Apr. 9.8
May 24. 3
June 7. 8
June 12. 7
June 21.5
July 5.5
July 5.7
Sept. 14.0
Oct. 6.9
Nov. 18.9

1886. 0 (+2.yl)

Jan. 14.4
Mar . 6. 0
Mar. 10.6

Mean R a t i o Max.
Area Umbra/ Area

Whole Whole Whole
Spots spot Spots

659 . 135 818
654 . 127 955
543 . 175 719
516 .136 715
704 . 155 1098
675 .164 1104
695 . 137 1031

1401 . 170 1876
779 . 140 955

1428 . 148 1642
737 . 176 908
974 .201 1094
805 . 185 1670

1161 .167 1700
975 . 176 1354
624 . 106 980
526 .063 892

1031 . 146 1465

994 .116 1215
563 .112 977
558 . 163 753
573 . 185 728

1219 . 119 2246
617 .112 856
909 . 141 1276
584 .176 716
583 .153 812
692 . 171 1744
854 . 143 995
653 . 182 967
791 - 139 1152

545 . 169 887
669 . 114 1078
783 .109 1126
531 . 162 614
852 .115 1052
572 . 180 721

1541 .089 1917
581 .101 1055
641 .086 1270
558 .147 703
592 . 162 745
536 .164 711

593 . 108 956
526 .087 961
651 .144 799

Longi- Lati- Recur-
tude tude ЧЛ,-«,Series

о о

76. 1 - 9. 1 119
16. 2 + 7 . 5

135.4 +13.3 125
305.3 -22.4 127

70.4 - 7.7 130
169.9 -10.2 133

74. 3 - 9 . 7 130
36.1 +10.5 134

133.1 -15.2 132
73.7 - 9.5 130

273.4 -15.6
132.8 -21.8 139
124.3 +11.8 140

35.2 - 9.8 142
35.7 -8.8 142

331.3 +17.8 149
227.9 -8.8 145
203.4 - 9.0 153

13.2 +14.9 151
255.9 -18.0

27. 2 -24. 5 160
255.0 + 7 . 3

19.7 -10.0 168
266.7 -12.9 166

24.4 -10.5 168
153.2 - 7 . 5 170
222.8 -11.2

15.3 +14.1 183
15.2 +14.2 183

119.6 -14.4
56. 3 + 8. 8

109. 5 - 5.8 191
232.2 -17.6 194
122.2 +12.2 196
254.3 +14.0 197

61.6 -10.6 198
356.9 -14.5 202
240.6 +10.8 199

55.6 -10.9 198
53.0 -18.9 204

203.2 -13.6 210
261.5 -16.6 211

53.7 +14.8 213

29.6 -10.0 217
83.4 -17.2
22.9 - 5.0 218

Geomagnetic Storm
w i t h i n -3d. 0 to +5d.O

Of C . M . P .

„ .. „. Small StormGreat Storm Oa, „„R e f . No.

1883

Apr. 3.4

Sept. 16. 1
35sc
35sc

37sc

1884

1885

43

May 25.6

46sc

1886
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CATALOGUE OF SUNSPOTS >500 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1954

R e f .
No.

85
86
87

88
89
90

91

92
93

94
95
96
97
98

99
loot
101
102
103
104
105t
106t
107
108
109
110
111

112
113
114
115
116t
117
net
119
120
121
122

Group
Number

1878
1880
1891

1987
2021
2024

2090

2141
2156

2258
2293
2315
2349
2369

2399
2421
2486
2515
2534
2564
2581
2583
2611
2679
2685
2716
2792

2819
2826
2838
2993
3046
3059
3106
3107
3154
3155
3156

U.T. of
Central

Mer id ian
Passage

1886 (continued)
Apr. 30.6
May 8. 1
June 6. 5

1887.0(+3.yl)

June 11.7
Dec. 9.8
Dec. 20.6

1889. 0 (+5.yl)

June 22.0

1890. 0 (-4.yl)

Aug. 31.5
Oct. 26.0

1891.0 (-3.yl)

July 18. 1
Sept. 3.6
Oct. 8. 1
Nov. 21.5
Dec. 23.8

1892.0(-2.yl)

Jan. 21.0
Feb. 11.9
Apr. 23.8
May 16. 8
May 30. 1
June 21. 1
July 10.2
July 14.0
Aug. 5. 7
Sept. 30. 5
Oct. 5.9
Nov. 1.2
Dec. 30.3

1893.0(-lyl)

Jan. 22.4
Jan. 30.3
Feb. 11.7
June 3. 1
July 9. 1
July 9. 5
Aug. 7.4
Aug. 7. 2
Sept. 2.9
Sept. 3.0
Sept. 3.7

Mean Ratio Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

606 . 107 983
763 .089 1125
523 . 164 770

542 . 190 787
578 .121 850
745 . 144 1030

518 .185 633

601 . 160 901
553 .159 1135

549 .175 731
1217 .116 1798

549 . 155 878
705 .159 1162
637 .151 1161

592 .128 713
2638 .172 3038

575 . 136 904
705 . 142 1044

1141 .138 1532
510 .147 847

1691 . 153 2387
832 . 242 1099
682 . 147 1220
520 . 154 800
736 .167 1158
691 .13*7 1011
633 . 147 952

798 . 159 1208
1011 .156 1232
693 . 133 1059
642 . 136 868

1116 .142 1466
502 .157 772

1640 . 161 2621
522 . 172 852

1002 . 144 1303
575 .209 651
538 . 156 735

Longl- Latl- Recur~
tude tude Q

renc

Series

0 0

69.2 -11.4 222
330.5 + 8 . 6
302.3 -14.8 224

95.0 -8.6 228
223. 6 - 7 . 7 231

81.3 - 8.0 232

30.4 - 5.5 238

40.7 +21.1 241*
28. 2 -23. 4

130.2 +20.0 251
221.7 +21.8 260
126.8 -14.9
261.4 -19.4 268
194.9 +28.6 271

184.4 +28.0 271
255.7 -28.2 275

27.0 +10.5 281
84. 2 -14. 1 280

267.4 -19.0
337.0 +20.7

83.4 +11.1 289
32.9 -31.3 291
93.6 + 9 . 9 289
76.2 -23.4 294

5.0 +14.9 301
18. 5 -27. 7

319.6 -23.5

14.8 -13.0 $*}*
270.5 -21.9 314
108.2 -11.0

77.3 -21.2 336
320.9 -16.4 344
315.7 +11.6 350
292.6 -17.6 355
295.2 +15.3 356
302.2 -10.4 361
301.8 +14.1 356
291.7 -19.5 355

Geomagnetic Storm
w i t h i n -3<1.0 to +5d.O

of C . M . P .

n„ » о» « Small StormGreat Storm n„ f M.ке г • NO.

1886

49

1887

1889

1890

1891

78sc
ao

1892

Feb. 13.2
Apr. 25.6
May 18.4 88 sc

89

July 12.7
July 12. 7: 16. 5

91sc

93sc

1893

lOOsc
lOOsc
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CATALOGUE OF SUNSPOTS >500 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1954

Réf.
No.

123
124
125
126
127
128

129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144t
145
146

147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

162
163
164
165
166
167
168
169

Group
Number

3173
3206
3244
3281
3295
3323

3354
3412
3464
3478
3488
3496
3518
3520
3533
3537
3565
3575
3624
3652
3668
3731
3827
3829

3872
3946
3989
4024
4052
4055
4087
4107
4110
4123
4139
4185
4201
4210
4256

4285
4295
4296
4321
4333
4361
4369
4376

и. т. or
Central

Meridian
Passage

1893 (continued)
Sept. 13.0
Sept. 28. 7
Oct. 24.8
Nov. 22. 3
Dec. 5.4
Dec. 29.6

1894. 0 (-0 yl)

Jan. 15.9
Feb. 22.6
Apr. 2.5
Apr. 10. 5
Apr. 25.8
May 2. 9
May 15.8
May 18.4
May 29. 8
June 2. 0
June 16. 1
June 20. 0
July 17. 1
Aug. 5. 3
Aug. 17. 1
Oct. 8.1
Dec. 10.2
Dec. 20.9

1895. 0 (+0.y9)

Jan'. 26. 2
Mar. 21. 1
Apr. 26. 3
May 23.8
June 11.7
June 16. 2
July 8.9
Aug. 3.0
Aug. 7. 1
Aug. 21.0
Sept. 2.9
Sept. 30. 4
Oct. 24. 2
NOV. 1. 3
Dec. 27. 5

1896.0 (+I.y9)

Jan. 29. 7
Feb. 23.7
Feb. 25.7
Mar. 31.6
Apr. 7.9
May 29. 5
June 14. 7
June 22. 3

Mean R a t i o Max.
Area Umbra/ Area

Whole Whole Whole
Spoti* Spot Spots

611 . 162 935
598 . 166 873
751 .196 1028

1290 .127 1686
549 . 155 745
625 . 152 888

728 .143 1148
1277 . 170 1742
977 .175 1341
620 . 145 969
539 . 187 976
679 . 171 910

1085 . 174 1920
949 .191 1209
531 .207 577
502 . 185 545
686 . 181 1570

1045 .184 1281
588 . 197 816
670 . 175 973

1336 . 172 1910
1542 .176 2511
680 . 181 1071
773 .149 1120 .

589 . 158 939
557 .135 924
719 .202 920
732 .164 1198
554 . 179 792
522 .172 716
664 . 146 920
541 . 172 781
869 . 169 1505
658 . 158 963
633 . 205 798

1059 .152 1722
594 . 197 783
527 . 176 1047
543 . 188 968

656 . 157 1259
699 . 157 1058
574 . 138 877
527 . 163 896
508 . 150 847
559 . 157 905
556 . 187 753
570 . 161 750

Longl- Lati- ..
tude tude 0

 e .Series

о о

169.3 -8.8 362
322.0 + 7.6 364
338.4 -6.7 367
322. 1 - 5.2 370
149.9 +19.3 369
190.9 -12.1 376

322.3 -13.1 379
187.0 -32.0

33.7 +21.4 391
288.1 +16.6 396

86.2 -17.3 398
351.9 -26.9 395
181.3 -15.4 397
147.8 -12.8 393
357.0 +12.6 401
314.4 +15. С 402
127. 7 + 9. 0 404

75.5 -14.4 407
76. 7 -12. 2 407

183. 8 +10. 1 408
26.6 + 6 . 4 413
60. 2 -12. 2

308.3 -19.2 423
167.9 -14.6 424

49.2 -10.5 425
59. 2 -10. 1 425

301.8 +23.9 436
298. 6 +22. 2 436

48.6 -15.6 442
348.2 +10.5 439

48.2 -8 .4
75.7 - 9.0 446
22.1 +10.5 447

198.4 +19.2
27.7 +10.8 447
24.3 -15.4 452
71.3 +10.9 453

323.9 + 9 . 4 455
302.8 -12.9 457

225.5 -15.0 462
256.3 +16.0 464
230.9 -14.3 462
131.1 +16.7

34.4 +15.9
71.7 -10.0

217.4 -15.4 472
117.3 -20.1 473

Geomagnetic Storm
w i t h i n -3d. 0 to +6d.O

ОГ С . М . Р .

„ .. „ Small Storm
Oreat Storm R e f.N o.

1893

101, 102sc

1894

Feb. 22.9: 25. 3 106sc
Mar. 30. 7

108
.

July 20. 2

Aug. 20. 1

1895

1896

122
123
123
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CATALOGUE OF SUNSPOTS >500 MILLIONTHS OF THE SUM'S HEMISPHERE, 1874-1954

Ref .
No.

not
171

172
173
174
175
176
177

178
179
180

•181
182
183

184
185t

186

187t
188
189

190
191
192
193
194

195
196t
197
198
199t
200
201
202
203t
204

Group
Numb e r

4428
4456

4497
4518
4572
4605
4619
4665

4688
4702
4769
4781
4791
4801

4915
4933

4953

5093
5100
5104

5202
5209
5339
5366
5390

5424
5441
5442
5471
5473
5529
5564
5586
5589
5597

u.T. or
Central

Mer Id Ian
Passage

1896 (continued)
Sept. 16.7
Nov. 8. 7

1897. С (+2.У9)

Jan. 9.4
Feb. 5.4
May 4. 9
Aug. 9.0
Sept. 7.7
Dec. 13.4

1898.0(+3.y9)

Feb. 14. 5
Mar. 11.6
Aug. 8.0
Sept. 9.2
Oct. 6.3
Oct. 28.7.

1900.0 (+5.y9).

Mar. 5.2
June 25. 1

1901.0(+6.y9)

May 25. 2

1903. 0 (-4.yO)

Oct. 11.6
Nov. 5.6
Nov. 10.9

1904. 0(-3.yO)

A p r . 14.3
Apr. 27. 3
Oct. 26. 5
Nov. 20.6
Dec. 16.3

1905. 0 (-2.УЭ)

Jan. 15.8
Feb. 4. 2
Feb. 8.0
Mar. 3. 5
Mar. 8.0
May 17. 2
June 25. 8
July 11.5
July 16.8
July 18. 5

Mean R a t i o Mai.
Area umbra/ Area

Whole Whole Whole
Spots spot Spots

1954 . 147 2458
710 .201 800

•

2329 . 161 2743
886 .213 Ю32
595 .155 834
859 . 144 1201
745 . 185 975
903 . 156 1047

618 .181 1063
981 .191 1552
535 . 183 794

1636 . 161 2235
651 .164 919
645 .157 1190

522 . 193 750
570 . 575 698

521 . 380 699

1783 . 108 2129
793 . 184 942
729 . 139 925

798 .133 936
709 . 145 880
534 .133 939
662 . 115 1532
528 . 134 679

981 . 140 1583
2801 .134 3339

508 .159 756
989 . 129 1441

1845 .090 2572
744 . 163 883
733 . 149 1286
804 . 128 1317

1911 .140 2164
558 . 143 898

Longl- Lati- ntl^l~».,,. .....ï renttude tude _ .Series

о о

55.0 +13.2
76.2 -15.4 477

342.2 -6.8 481
347. 1 - 5.4 481
259.7 . -12.2

68.0 - 5.5 489
35.5 -10.4 491

201.3 +11.5

89. 2 - 8. 3 493
119.3 -13.1 497
304.1 -11.8
239.1 -12.1 501
240.4 -12.0 501
305.3 +14.8

288.2 -12.0 507
250.3 - 7.0 510

161.9 + 8 . 8 513

203.2 -21.3 525
233.2 +17.0 526
164.3 -24.6 527

276.2 -15.8 537
104.8 -12.9
216.5 +11.4 552
245.6 +28.6 554
267.0 +16.9 556

225. 1 + 9. 2 560
329.5 -15.3 558
279.0 +12.5 565
329.8 -16.9 558
270.9 +10.5 565

63.7 -15.2 (Ш
259.2 + 6 . 4 573

52.6 -15.1 570
342.3 +13.0 575
319.5 +14.0 578

Geomagnetic Storm
w i t h i n -3d. 0 to +5d.O

Of C.M.P.

Small Storm
Great Storm Rer.No.

1896

127sc, 128
130

1897

*

136

1898

Mar. 15.0

Sept. 9.5

138

1900

1901

1903

150

1904

1905

155sc

156o

161SC
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CATALOGUE OF SUNSPOTS >500 MILLIONTH8 OF THE SUN'S HEMISPHERE, 1874-1954

R e f .
VO.

205
206
207
208t
209
210
211

212
213
214
215
216t
217
218
219
220
221

222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

242
243
244
245
246t
247
248
249t
250
251
252

Group
Number

5611
5620
5673
5682
5685
5706
5740

5785
5791
5821
5826
5869
5870
5871
5898
5933
6046

6059'
6076
6099
6103
6104
6108
6118
6140
6159
6184
6205
6216
6236
6241
6265
6283
6300
6319
6323
6324

6441
6490
6491
6494
6499
6510
6519

№11
6526
6564
6577

U.T. of
Central-

Meridian
Passage

1905 (continued)

Aug. 7. 0
Aug. 12. 7
Oct. 2. 1
Oct. 20.2
Oct. 28.0
Nov. 13. 3
Nov. 30. 7

1906.0 (-l.yO)

Jan. 24. 5
Feb. 1. 1
Mar. 21.7
Mar. 24.5
May 15. 8
May 25. 2
May 28.9
July 4. 5
July 30.4
Dec. 18.6

1907. 0 ( O.y0)

Jan. 3.9
Jan. 14.8
Feb. 2. 1
Feb. 10. 1
Feb. 7. 4
Feb. 12.4
Feb. 22.6
Mar. 11.5
Apr. 6.7
May 9. 8
June 19. 7
July 17.9
Aug. 20. 1
Sept. 2. 7
Sept. 24. 2
Oct. 20.9
Nov. 15. 1
Dec. 12.4
Dec. 16. 1
Dec. 21.7

1908. 0 (+1.У0)

June 2. 3
Aug. 4. 7
Aug. 6. 6
Aug. 7. 6
Aug. 13.4
Aug. 31.2
Sept. 9.0
Sept. 10. 0
Sept. 20. 4
Nov. 11.3
Dec. 8.3

Mean R a t i o Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

701 . 136 949
788 . 108 1063
653 . 153 1425

2336 .095 2995
1379 . 165 1617

709 .127 1201
719 .113 1525

550 . 129 820
569 . 141 969
512 . 107 1074
622 .175 716
589 . 148 984
539 . 135 787
544 .151 633
736 . 186 907
934 . 132 1470
848 . 169 926

787 .151 1140
561 .116 771
818 .155 1102
636 . 164 758
525 .158 766

1860 . 152 2555
594 . 162 970
572 . 164 729
809 . 136 1081
739 .154 994

1965 . 150 2472
919 .134 1305
602 . 148 892
885 .125 1290
975 .150 1413
690 . 145 995

1468 .154 1799
776 . 126 1010
643 . 171 921
520 . 169 569

562 . 162 692
1053 . 127 1733
605 . 157 705
512 .188 880
755 .152 1070

1519 .137 1919
516 . 188 568
743 .167 1121
524 . 134 849
622 . 166 868
592 .209 672

Longl- Latl- **Щ-
tuúe Cude Series

0 0

60. 8 -16. 3 570
346.6 +12.2 575
40.4 + 6 . 2 581

161.9 +13.8 580
58. 1 + 6 . 6 581

203.4 + 6 . 3 586
334.5 -13.5

332.4 -11.4 596
233.0 +17.3
312.9 +16.6 597
275.0 +14.1 603
304. 6 +14. 4 608
181. 0 + 9. 5 607
131.2 +11.8 609

6.5 +20.9 611
24.3 -15.2 617

321.6 -16.0 626

106.8 + 7 . 3 628
323.0 -13.8 626
81.6 +21.6 636

336.7 -13.3 631
12.7 -14.1 638

306. 2 -16. 6 632
172.1 -12.8 639
309. 4 -16. 6 632
324.2 +11.6
246.1 -12.6 642

65.6 -14.4 645
52.7 - 5.5

333. 5 -23. 6 649
153.0 + 7 . 5 647
230.0 + 8 . 2 656
237.8 + 8 . 8 655
265. 1 +11.4 660
265. 4 + 9. 6 660
216.9 -15.5 665
143.2 - 5.0 663

144.4 - 3.0 676
26.0 -15.0 680
0.3 +11.9

347.4 -6 .8 682
270.6 - 5.5 684

35.2 + 6 . 6 681
279.6 - 5.6 684
265.9 +12.8 685
129.5 + 8 . 9
164.1 +11.8 687
168.0 +12.1 687

Geomagnetic Storm
within -3d.O to +6<1.0

of C.M.P.

Small Storm
Great storm R e f .No.

1905

I64o, I65sc

1906

167

168sc

170sc
173sc

1907

174эс

Feb. 9.6 1753C
Feb. 9.6 175sc
Feb. 9.6

176sc, 177sc

1908

188sc
188sc

188sc, 189sc
189sc
191

Sept. 11. 9 192
Sept. 11. 9 192
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CATALOGUE OF SUNSPOTS >600 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1954

R e f .
No.

253
254
255
256
257t
258
259
260f
261
262
263

264
265
266

267
268

269
270
271
272
273
274
275
276t
277t
278t
279

280
281
282
283
284t
285t
286
287

288
289
290f
291
292
293t

Group Number

Or. Mt.W.

6591
6607
6642
6651
6669
6695
6723
6728
6734
6738
6774

6813
6894
6897

7036
7060

7127
7169
7223
7282
7304
7313
7330
7354
7368
7446
7475

7624
7650
7671
7681
7727
7738
7803
7848

7926 516
7929 517
7977 562
8049 621
8149 718
8181 752

U.T. ОГ
Central

Meridian
Passage

1909. 0 (+2/0)

Jan. 3. 2
Jan. 29.4
Mar. 24.6
Apr. 3.6
May 13.7
July 24. 3
Sept. 7.9
Sept. 23. 8
Oct. 4.4
Oct. 11.0
Nov. 27. 8

1910.0 (+3.yO)

Feb. 16.5
Oct. 3. 1
Oct. 21.8

1914. 0 <-3.y6)

Apr. 27.7
Aug. 19.8

19 15.0 (-2/6)

Jan. 6.6
Feb. 14.0
A p r . 5.0
May 28. 5
June 20. 9
June 25. 6
July 11. 5
July 25.2
Aug. 4.4
Sept. 26. 8
Oct. 20. 1

1916.0(-l.y6)

Feb. 6.4
Mar. 7.9
Mar. 26.2
Apr. 6.0
May 26. 3
June 2. 0
Aug. 18. 2
Oct. 11. 1

1917. 0 (-O.y6)

Jan. 3.5
Jan. 5.4
Feb. 9.5
A p r . 16.7
July 13. 7
Aug. 10.2

Mean Ratio Мат.
Area umbra/ Area

Whole Whole Whole
Spots Spot Spots

656 . 189 926
518 .164 832
704 . 165 W66

'502 .171 843
669 . 235 920
635 . 164 881
662 . 224 1959
619 .210 908
538 .203 676
504 . 177 934
767 . 190 1373

564 . 195 656
717 .187 1139
509 . 175 773

524 . 195 727
663 .173 817

518 .180 754
522 . 190 644

1006 .169 1133
536 . 177 760
767 . 180 1422
530 . 189 637
979 . 169 1355

1029 . 191 1509
1235 .185 1901
764 .213 1020
516 .159 624

640 . 153 928
524 .233 671
558 . 142 1086
637 .148 1102

1109 .214 1748
661 .238 1028
679 .189 П25
611 .193 868

1396 . 169 1775
544 . 173 642

2176 . 146 3590
641 . 154 872
777 .152 1412

2389 .136 3178

Longl- Lati- R«cu^-
tude tude

о о

186.9 + 8 . 8 692
202.9 - 8.8
207.7 +11.4 697

75.7 -10.2 698
266.3 -16.4 699

39. 4 + 6. 2 703
156.7 - 2 . 4 706
306.4 - 4.8
167.0 - 0.9 706
80. 1 - 9. 5

168.8 +13.6 714

186.0 -13.9 718
46.7 -14.1 725

*159.9 + 6 . 3

137.4 +18.6
67.9 +19.4 722

24.2 +15.2
238.6 +23.2 730
299. 8 +20. 2 734
312.5 +21.9 737

2.0 +17.7 740
300.3 -21.8. 739

89.8 -20.6 741
268.4 -19.9 746
134.0 -17.4 744»
148.1 +10.9 751
200.8 -15.5

200.9 -18.9
158.7 -17.4 761
277.4 +14.5
135.5 +10.4 763
190.6 -12.5 768
102.4 +11.1 767
160.6 +19.7 776
168. 5 + 7 . 8

136.3 +14.5 784
111.7 +13.2 785

9.0 -16.0 788
216.3 +10.2 794
132.8 +18.0 806
129.2 . +16.2 806

Geomagnetic Storm
with in -3d. 0 to +5d.O

of C.M.P.

Great Storm R f No

1909

Jan. 3.5 198a
199
20lsc

May 14. 2 202d

Sept. 25. 4 204a

209

1910

2l6a
217sc, 218

1914

1915

232

1916

238sc
240

244sc

1917

251sc
251sc

Aug. 9.2, 13.6
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CATALOGUE OF SUNSPOTS >600 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1964

Ref.
No.

294
295
296
297
298
299t
300
301

302
303
304
305
306
307
308
309
310
31lt
312
313
314
31.5
316
317

318
319
320
321
322
323
324
325
326
327
328
329
330
33 If
332

333
334
335t
336
337t
338
339
340

Group

Gr.

8205
8207
8256
8257
8328
8354
8374
8377

8387
8400
8412
8433
8453
8479
8516
8631
8651
8676
8687
8709
8756
8766
8773
8775

8794
8833
8850
8853
8895
8900
8928
8935
8966
8994
9005
9007
9020
9031
9061

9095
9108
9143
9157
9227
9232
9235
9258

Number

Mt.W.

769
771
826
824
909
930
953
955

966}
970 í
984
993
1016
1036
1058
1100
1215
1228
1250
1263
1283
1316
1327
1332
1334

1349
1377
1391
1394
1433
1438
1463
1469
1496
1520
1530
1531
1543
1556
1590

1626
1636
1661
1669
1737
1742
1744
1767

U. T. of
Central
Meridian
Passage

1917 (continued!

Aug. 18.8
Aug. 18.9
Sept. 22. 2
Sept. 23. 2
Nov. 29.0
Dec. 12. 1
Dec. 27.4
Dec. 30. 3

1918. 0(+0.У4)

Jan. 7. 4
Jan. 20. 7
Jan. 23.0
Feb. 17.6
Mar. 14.4
Apr. 5.9
May 9. 5
Aug. 16. 6
Aug. 26. 7

Sept. 14. 8
Sept. 30. 1
Oct. 17.7

Nov. 26. 8

Dec. 12.7

Dec. 21.3
Dec. 23. 7

1919.0 (+1.
У
4)

Jan. 10. 5
Feb. Г4. 5
Mar. 10.2
Mar. 13. 1
May 9. 1
May 19. 2
June 15. 5
June 18. 5
July 14.0
Aug. 9. 2
Aug. 19.4
Aug. 19. 2
Sept. 2.0
Sept,14. 8
Nov. 1.7

1920. 0 (+2/4)

Jan. 1.9
Jan. 28. 0
Mar. 21.7
Apr. 16.9
Sept. 2.8
Sept. 10. 7
Sept. 28. 6
Nov. 5.7

Mean Ratio Max.
Area Umbra/ Area
Whole Whole Whole
Spots Spot Spots

573 . 182 707
671 . 149 987
591 .152 941
1406 .135 1687
684 .132 1197
1047 . 143 1557
527 . 144 761
574 . 153 696

595 . 176 662
1077 .097 1704
617 .123 1051
730 . 133 1008
780 . 149 1187
669 . 159 907
552 . 170 786
933 .152 1189
653 . 138 790
631 .154 1109
711 .144 1082
635 . 150 908
663 . 134 1749
536 . 153 623
508 . 159 859
575 . 162 857

584 .139 911
982 . 149 1375
748 .176 1214
565 . 163 665
765 . 158 1173
1351 .161 1776
669 . 176 844
1195 .146 1490
741 .165 1144
543 . 186 627
1099 .173 1503
764 .183 1145
558 . 170 1061
526 .207 589
850 .159 1217

701 .190 1150
1526 . 150 2037
1966 . 168 2690
542 . 199 764
1114 .162 1991
528 .172 1138
532 . 188 909
897 . 172 1185

Longl- Latl-
 R

r
gnt"

tude tude
 Q

 ,
Series

о о

15.4 + 7.9 815
13.4 -23.2 816

280.5 -12s 4 820
267.4 +14.6 817
107.0 -15.7 827

293.4 +7.6 832
92.4 +2.6 834
53.9 - 7.9 835

307.6 +6.6 832
132.9 -15.4 836
102.0 -16.4 840
125.4 +3.6 842
158.0 +18.4 845
221.3 +13.3 848
137.7 +17.4 851
266. 1 +9.4 857
132.8 +16.3 861
241.1 -12.8 864
39.0 -11.0 867
166.8 +16.1
358.2 - 9.8 877
148.7 -10.4 875
34. 7 - 9. 3 880
3.2 -7.7 877

129.3 +9.9 882
28.4 + 9. 1 885

75.8 +7.6 886
38.4 +8.5 885
5.0 + 6.6 888

231.4 +14.2 889
231.1 +13.2 889
191.4 -16.9 891
213.7 - 8. 1 901
226.9 -6.8 901
92. 1 +4.4 904
94. 5 -2.8 907
272.0 -15.3 908
102.9 +1.6 904
191.5 +12.5 910

105.3 - 7.2 914
120.7 - 6.9 914
134.4 -4.9 918
148.0 - 6.3 918
110.3 -14.1 927
7. 1 + 9. 1 928

130.7 -11.4 927
348.2 -10.1 931

Geomagnetic Storm
within -3d.O to +5U.O

ОГ C.M.P.

Small Storm
Great Storm

 Re
r.

No
.

1917

255sc
255sc

260sc

1918

264 sc

Aug. 15.7

267

268
270, 271sc

273sc
273sc

1919

277

Aug. 11.3
2835C
283SC

284

1920

Mar. 22.4
292

295

297



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, i874-i954. SI

CATALOGUE OF SUNSPOTS >500 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1954

R e f .
No.

341
342
343t
344

345
346
347
348
349

350
351
351»
352
353

354
355
356
357
358
359

. 360
361
362
363t
364T

365
366t
367
368
369
370t
371
372
373
374
375
376
377
378
379 f
380
381
382f
383

Group

Gr.

9284
9315
9334
9401

9420
9426
9429
9432
9484

9537
9564
9576
9584
9585

9637
9698
9760
9779
9790
9791
9805
9810
9819
9825
9830

9857
9861
9874
9878
9880
9885
9938
9943
9967
9977
9980

10006
10016
10019
10041
10062
10064
10065
10118

Number

Ht. W.

1792
1823
1842
1919

1943
1949
1951?
1953
2005

2064
2095
2109
2119
2121

2202
2273
2343
2371
2382
2384
2398
2403
2411
2417
2422

2447
2453
2471
2476
2480
2486
2545
2554
2578
2595
2598
2638
2653
2656
2686
2711
2715
2716
2786

U. T. of
Central

Meridian
Passage

1921. 0 (+3.У4)

Jan. 9. 9
Маг. 27. 4
May 14. 7
Nov. 24.8

1922. 0 (+4.У4)

Feb. 8.4
Mar. 2.5
Mar. 6.9
Mar. 12. 1
Dec. 28.9

1924. 0 (-4.y4)

June 5. 4
Aug. 30.8
Oct. 19.9
Nov. 21. 5
Nov. 24. 8

1925. 0 <-3.y4)

May 6. 2
Aug. 8.0
Oct. 20.5
Nov. 13.6
Nov. 24. 3
Nov. 20. 2
Dec. 10.4
Dec. 15.9
Dec. 21.0
Dec. 25.4
Dec. 28.6

1926. 0 (-2.y4)

Jan. 22. 4
Jan. 24. 5
Feb. 14. 5
Feb. 17.7
Feb. 19. 1
Mar. 4.0
May 5.9
May 13.7
June 9. 8
June 22. 1
June 29. 8
July 29.9
Aug. 8. 7
Aug. 16. 3
Sept. 19. 7
Oct. 11. 1
Oct. 9. 1
Oct. 13.8
Dec. 16.0

Mean Rat io Max.
Area Umbra/ Area

W h o l e Whole Whole
Spots Spot Spots

537 . 192 874
530 . 196 740

1324 . 179 1709
623 ' . 180 709

564 . 172 1478
786 .218 1384
517 . 139 749
566 . 138 866

1116 .169 1438

856 .136 1101
958 . 167 1281
501 . 160 572
723 . 142 1387
529 . 144 778

746 . 160 883
530 . 140 939
815 .146 970
765 .139 1358

1458 .151 2071
680 . 140 1064
684 . 135 1052

1053 . 147 1476
536 . 183 675

1389 . 167 2124
2587 . 162 2934

964 . 166 1210
3285 . 159 3716
1170 .154 1638

551 . 178 781
518 .207 563

1579 .132 1989
872 . 172 1212
690 . 161 987
614 . 161 746
518 .166 898

1091 . 184 1375
1290 . 152 1702

544 . 142 788
669 . 152 944

1881 .172 2142
986 . 153 1438
552 . 141 810
527 .156 896
875 . 138 1439

Longl- Lati- «J«»'
tude tude "?;Series

о о

208.5 -14.2 934
281.0 + 9 . 4 938

3.2 + 0 . 5 941
318.1 - 5.8 948

42. 5 +10. 2 949
111.2 + 8 . 4 951

53.4 + 9 . 7 949
345.5 - 5. 1 950

91.6 + 5.9

10.4 +31.2 958
307.4 +21.5

5.4 +23.0
296.2 +18.2 962
253.1 +24.2

271.6 +15.7 965
111.3 +23.4 970
220.6 -20.0
262.5 -14.7
121.3 +17.4 976
176.0 +23.1 977
269. 4 -20. 2
196.9 +22.0 981
130.4 +15.7 976
71.7 -20.5 984
30.0 +23.2 980

s

63.6 -21.5 984
35.0 +20.8 980

118.9 -18.8
77.4 -12.6
58. 3 -20. 5 984

248.4 -27.6
138.5 -19.4 987

35. 3 -19. 7 989
36.5 + 8 . 6 991

234.1 +24.8
132.1 +21.6 993
93.5 -10.8 995

323.6 -19.6 998
224.2 -18.3
129.4 +24.1 1001
206.4 +17.7 1005
233.0 +14.1
171.9 +16.6 1006

58.4 + 6 . 9

Geomagnetic Storm
w i t h i n -3d. 0 to +5<i.O

o f ' C . M . P .

„ „ Small Storm
Great Storm R e f > N o >

1921

May 13.6

1922

304

1924

314sc

315

1925

320

322a
322a

1926

Jan. 26.7 324sc
Jan. 26. 7 324sc

Feb. 23.7
325SC
328sc

331sc
Oct. 13.8
Oct. 13.8
Oct. 13.8



52 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, i874-i954.

CATALOGUE OF SUNSPOTS >600 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1954

Ref .
NO.

384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402

403
404
405t
406
407
408
409t
410
411
412
413
414
415
416
417
418
419t
420
421
422t
423
424

425
426
427
428
429
430
431
432
433

Group

Or.

10133
10138
10148
10150
10173
10218
10239
10248
10287
10310
10328
10335
10359
10366
10377
Ю379
10433
10451
10461

10477
10497
10522
10549
10550
10568
10600
10617
10644
10649
10658
10662
10669
10671
10686
10709
10733
10742
10744
10746
10789
10804

10841
10861
10889
10906
10915
10939
10962
10986
10988

Number

Mt.W.

2802
2808
2822
2823
2850
2902
2925
2934
2978
3007
3031
3042
3080
3089
3099
3098
3170
3188
3204

3225
3245
3271
3298
3299
3317
3346
3366
3397
3398
3406
3412
3418
3419
3433
3460?
3490
3497
3499
3501
3542
3563

3606
3625
3646
3667
3676
3700
3726
3751
3754

U.T. of
Central

Meridian
Passage

1927.0 (-I.y4)

Jan. 1. 2
Jan. 8. 6
Jan. 19. 4
Jan. 21.6
Feb. 9.8
Mar. 19.9
Apr. 6.9
Apr. 12.8
May 11.8
June 8. 1
June 30. 9
July 5. 4
Aug. 14. 3
Aug. 28.7
Sept. 14. 4
Sept. 13. 9
Nov. 10. 5
Nov. 25. 5
Dec. 8.8

1928. 0 (-O.y4)

Jan. 3. 8
Jan. 22. 6
Feb. 21.6
Mar. 18.8
Mar. 19.9
Apr. 9. 1
May 8.1
June 2.9
June 29. 0
June 30. 2
July 7. 4
July 12. 3
July 17. 5
July 19.8
July 31.8
Aug. 21.4
Sept. 12. 7
Sept. 24. 4
Sept. 24. 5
Sept. 27. 4
Nov. 9. 3
Dec. 5.6

1929.0(+0.y6)

Jan. 17.4
Feb. 11.9
Mar. 10.8
Apr. 8.0
Apr. 18.0
May 28. 4
June 24. 1
July 10.8
July 17. 1

Mean R a t i o Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

576 . 165 694
866 . 150 1218
856 . 144 1174
579 . 143 860
613 . 157 860
919 . 129 1429
697 .154 915
541 .190 718
915 .179 1503

1118 .145 1562
568 . 167 833
655 . 157 813
792 . 148 1469
642 . 137 870
746 . 176 1231
811 .160 1459
751 -137 1343
795 .140 1136
568 . 141 1429

506 . 202 663
1061 . 130 1489
799 . 156 1288
694 . 157 875
537 . 169 620
870 .167 1192

1077 . 155 1474
575 .158 1156
654 . 174 785
531 .147 1008
513 . 160 861
908 .189 1110
970 . 177 1404
671 . 188 940
690 . 178 1091
660 . 161 1019

1059 . 155 1466
1082 . 172 1539

533 . 176 882
1770 . 150 2587
860 .151 1107

1210 .151 1844

791 . 139 1294
668 . 187 809

1084 . 168 1244
627 .195 811
531 . 181 834
637 . 174 794
705 .210 845
778 . 192 1274
501 . 192 538

Longl- Latl- Recur-
tude tude „ e.Series

о о

204.2 - 8.0 1013
107.5 -14.0 1014
325.4 ' +25.0 1012
296.3 -14.7 1015

42.8 -14.6 1017
260.8 .+32. 5 1018

24.4 +12.5
306.7 -17.6
282.5 +16.9 1022
282.0 +16.8 1022
339.9 -6.9 10.25
280.4 +15.0 1022
113.1 -10.2 1028
282.5 -16.2

61.6 -19.2 1029
68.2 -11.1 1030
28.0 - 9.0

190.5 -16.0
16.0 -11.2 1035

33.2 -8.5 1035
146.0 +15.4
111.0 + 5 . 6 1037
124.7 +14.6 1043
110.3 + 8 . 4 1037
204.4 -15.8 1046
180.6 -14.1 1049
199.2 -13.0 1046
214.5 -19.3 1050
197.7 +18.1
102.6 -26.6 1055
38.8 + 8 . 0 1056

329.2 -18.8
298. 3 + 9 . 4 1054
140.4 +14.6 1057
227.3 -11.6 1060
293.4 +14.7 1062
138.9 +16.0 1063
137.4 -18.8
99.5 -15.3

253.7 -15.4 1067
266. Я + 8 . 4 1070

63.4 + 6 . 8 1073
87.9 -10.6 1074
92.4 -9.7 1074
80.6 -9.5

309.0 + 4 . 4 1078
135.7 +13.6 1080
141.6 - 9.0 1082
280.7 - 5. 1 1085
197.0 -15.9 1084

Geomagnetic Storm
w i t h i n -3d. 0 to +5d.O

Of C.M. P.

Great Storm _ f „

1927

333

335sc

337sc

339sc

1928

341

July 7.9

343sc

345sc
345sc
345SC

348

1929

Mar. 11.6 350

351



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, i874-i9S4. 53

CATALOGUE OF SUNSPOTS >600 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1954

Ref.
No.

434
435
436
437
438t
439
440
441
442
443
444
445t
446
447

448
449
450
451
452
453

454
455t
456
457

458
459

460

461

462
463
464
465
466
467t
468

469

Group

Gr.

11020

11065
11068
11075
11081
11082
11097
11100
11104
11105
11119
11121
11139
11142

11157
11200
11217
11309
11314
11326

11346
11355
11367
11448

11484
11525

11537

11573

11624
11677
11748
11750
11760
11764
11769

11788

Number

Mt.W.

3799
3849
3852
3863
3867
3870
3887
3890
3893
3892
3905
3907
3925
3929

3943
3985
4001
4111
4117
4132

4161
4175
4185
4294

4337
4387

4397

4448

4507
4567
4660
4662
4675
4685
4691

4716

U. T. of
Central
Meridian
Passage

1929 (continued)

Aug. 16. 2
Oct. 10.8
Oct. 13.4
Oct. 31. 1
Nov. 3. 7
Nov. 9. 6
Nov. 27.9
Nov. 30. 4
Dec. 1.6
Dec. 1.6
Dec. 12.7
Dec. 16. 5
Dec. 26.7
Dec. 28.0

1930.0(+l.
y
6)

Jan. 12.3
Mar. 7.0
Apr. 7.6

Oct. 10.8
Oct. 28.7
Nov. 27.0

1931. 0 (+2.
y
6)

Jan. 12.6
Feb. 20.8
Mar. 15.3
Nov. 26.8

1932.0(+3.
y
6)

Apr. 25.4
Dec. 12.9

1933. 0 (+4.
y
6)

Feb. 7. 3

1934.0(-3.
y
4)

Apr. 21.8

1935. 0 (-2.
y
4)

Feb. 4.6
June 29. 9
Nov. 9. 5
Nov. 13.1
Nov. 22.4
Dec. 2.2
Dec. 12.8

1936.0(-i.
y
4)

Jan. 3. 5

Mean Ratio Max.
Area Umbra/ Area
Whole Whole Whole
Spots Spot Spots

513 .177 749
667 . 163 1190
764 . 175 909
921 . 160 1200
1175 .166 2003
777 .206 1164
744 . 190 1005
1050 .210 1277
679 . 158 1223
544 . 175 961
932 . 191 1244
1456 . 193 1685
562 .144 1124
664 . 178 834

574 .185 701
557 . 167 720
589 . 165 726
875 . 157 1506
505 . 178 645
598 . 172 822

536 . 131 1232
1143 .180 1882
558 .181 1022
513 .224 787

545 .213 844
513 .207 615

1167 . 174 1594

725 .170 1169

734 . 177 1030
891 .166 1142
781 . 156 1425
583 . 178 866
724 .157 1139
1670 . 172 2435
873 .175 1212

556 . 180 828

Longl— Lati-
tude tude

 O

re
,Series

о о

158.8 -7.2 1086
144.9 -19.6
110.8 -10.5 1089
237.4 +9.6 1090
189.3 +14.8 1091
111.4 -11.2 1089
231.0 +12.4 1095
198.0 +16.3 1091
182.3 +13.3
181.6 +17.8 1098
36. 2 - 6. 0 1099
346. 1 +6.3 1100
211.3 +10.6 1097
194.5 +15.9 1091

352. 3 +6.2 1100
5.1 -16.0

308. 1 +12. 1
7.0 +7.2

131.4 -6.2 1107
105.0 -8.6 1109

211.0 +7.2 1110
55.5 + 6.2 1111
118.2 + 4.0
329.9 +10.2 1117

145.3 +9.5 1121
327.1 +10.0 1125

303.9 +13.3 1127

277.6 -28.8 1129

64.5 -16.6 1134
306.3 -24.0
354.7 -28.8 1147
307.0 +21.4
185.4 -15.1 1150
55.2 -25.5 1151
276. 5 -23. 1

350.1 -12.0 1152

Geomagnetic Storm
within -3<1.0 to +64.0

of C.M. P.

.. o- Small StormGreat Storm
 RefmNo>

1929

352o

356sc
357
357

358
358
358
359
359

1930

362sc
363

378sc, 379

1931

3855C
386

1932

1933

1934

1935

1936



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-19S4.

CATALOGUE OF 8UNSPOTS >600 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1964

Ref .
No.

470
471
472
473
474t
475
476
477
478
479
480
481
482
483

484
485
486
487
488
489
490
49lt
492
493
494
495
496
497
498
499
500
501
502
503t
504t
505
506
507
508
509t
510
5П
512
513
514

515
5l6t
517
518
519

Group

Gr.

11790
11795
11802
11815
11876
11948
11959
12016
12060
12101
12108
12109
12112
12115

12178
12188
12204
12239
12254
12315
12319
12320
12327
12341
12349
12362
12368
12380
12385
12393
12423
12441
12449
12455
12462
12486
12498
12521
12526
12553
12555
12585
12602
12634
12640

12666
12673
12693
12703
12707

Number

M t . W .

4718
4725
4732
4751
4812
4921
4942
5009
5068
5116
5124
5127
5131
5135

5193
5203
5215
5254
5266
5337
5342
5343
5348
5362
5368
5380
5386
5398
5400
5409
5441
5463
5472
5477
5489
5505
5522
5548
5552
5578
5581}
55821
5609
5632 •
5683
5688

5719
5726
5756
5767
5771

U. T. of
-Central
Meridian
Passage

1936 (continued)

Jan. 8. 0
Jan. 19.9
Jan. 27.4
Feb. 13.9
Apr. 8.0
June 22. 0
June 26. 4
Aug. 30.8
Oct. 6. 2
Nov. 14.9
Nov. 22. 5
Nov. 29. 3
Dec. 2.3
Dec. 3.7

1937.0(-0.y4)

Jan. 16,9
Jan. 24.2
Jan. 31. 1
Feb. 23. 3
Mar. 2. 1
Apr. 22.5
Apr. 23. 2
Apr. 24. 7
Apr. 29.5
May 15. 6
May 20. 8
May 27. 2
June 4. 8
June 15. 6
June 17.0
June 21.0
July 9. 1
July 18.6
July 23.6
July 28. 8
Aug. 5.9
Aug. 14.4
Aug. 25.6
Sept. í>. 6
Sept. 11.0
Oct. 4.4
Oct. 7.0
Oct. 26. 5
Nov. 14.0
Dec. 15.3
Dec. 21.0

1938. 0 (+0.y6)

Jan. 11.4
Jan. 18. 4
Feb. 2.4
Feb. 10. 1
Feb. 14.6

Mean Ratio Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

763 . 147 1098
1153 .159 1641
520 . 187 984
774 .217 1295
580 . 157 928
567 . 166 1076
553 .174 813
603 .153 984
672 . 176 948
582 . 184 923
692 . 168 1243
957 . 156 1425
935 . 147 1333
744 . 156 1204

514 .173 712
854 .156 1538

1734 . 146 2364
574 .131 925
793 . 199 932
523 . 172 735

1017 .146 19Я
1674 . 174 2474
887 . 183 1194
585 . 174 805

1220 . 161 1484
811 .170 1156
863 . 143 1130
591 . 186 717
897 . 197 1458
549 . 182 783
970 . 176 1272
676 . 135 972
652 . 153 871

2589 . 159 3303
634 .144 1132
696 . 171 1211

1046 . 192 1191
644 . 182 1037
719 .168 1735

2661 . 146 3340
668 . 178 834
580 . 153 1005
616 . 153 993
640 . 152 1074
802 .131 1318

731 . 149 1564
2955 . 176 3627

574 . 171 690
850 .144 1292
541 . 139 644

Long!- Lati- ^cur-
tude tude ч "1 в яoer les

0 0

290.6 -»-28. 7 1153
133.7 -32.0 1154
34.9 +14.8

165.0 -27.3 1156
172. 1 +20. 2
260.2 +20.5 1160
201.7 +18.5

56.4 -25.6 1165*
296.5 +19.3 1170
133.2 - 7 . 2

32.5 -21.1 1177
302.8 +16.6 1178
263.0 -14.8 1179
245.0 +16.4 1180

22.7 - 8 . 4 1186
286.6 -19.8
196.3 -10.1 1189
250.6 +21.1 1188
160.9 + 8 . 4 1191
203.0 - 9 . 2 1194
193.1 +25.1 1195
173-9 +19.5 П96
109.9 -20.5 1198
257.9 +18.4
189.2 -15.3 1199
103.3 +11.0
349.5 +12.8
208.0 +10.4 1202
188.6 -14.4 1199
135.6 +12.2

~256. 1 +23.5 1205
130.5 +13.4 1207

64.0 -13.2
356.1 +31.5 1208
248.6 +24.0 1205
136.2 +11.7 1207
348.0 +32.8 1208
150.0 +11.4 1213
131.5 +11.0
182.3 + 9 . 3 1216
147.6 +10.6 1213
251.3 +11.1

7.4 -14.7
314.0 -21.2
240. 1 +26.2 1219

317.1 +19.7
225. 1 +17. 1 1224

27.8 +12.8 1225
286.1 -24.8 1226
226.8 +15.0 1224

Geomagnetic Storm
w i t h i n -3d. 0 to +6<1.0

of C,M.P.

Great Stor, ™.%Г

1936

435sc

1937

Feb. 3.0

436a
Apr. 26.7 439sc, 440sc

Apr . 26.7, 27.8 439sc, 440sc
Apr. 26.7, 27.8 439sc, 440sc
Apr . 26.7, 27.8

442
443

444

446sc, 447
447
448sc

450sc
450sc

452sc,453sc,454
453sc, 454

1938

Jan. 16.9, 22.2
457sc, 458SC

459
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CATALOGUE OF SUNSPOTS >600 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1964

Ref.
No.

520
521

522t
523
524
525
526
527

528f
529
530
531
532
533t
534
535
536
537
538
539t
54ot
54it
542
543t
544

545
546

547t
548t
549t
550
551
552
553
554
555
556t

557f
558
559
560

56lt
562t
563
564t
565
566
567
568
569

Oroup

Or.

12734
12757
12777
12778
12781
12783
12808
12821
12829
12851
12873
12894
12895
12902
12933
12950
12954
12986
13006
13009
13024
13064
13072
13086
13093

13179
13235
13245
13247
13259
13348
13350
13354
13368
13371
13387
13394
13405
13427
13456
13475

13502
13518
13537
13555
13628
13629
13649
13653
13673

Number

Mt.W.

5801
5818
5842
5843
5848
5853
5877
5888
5898
5921
5939
5970
5973
5982
6016
6037
6042
6093
6111
6116
6141
6192
6200
6213
6221

6313
6395
6407
6406
6418
6525
6528
6535
6553
6557
6576
6585
6598
6618
6648
6677

6725
6741?
6758
6783
6874
6877
6902
6905
6930

U.T. of
Central
Meridian
Passage

1938 (continued)

Mar. 10. 2
Mar. 26.9
Apr. 14.2
Apr. 16.3
Apr. 21.3
Apr. 22.8
May 10. 4
May 17.0
May 23.8
June 11. 6
June 22. 5
July 7. 2
July 10.7
July 15. 1
July 29.4
Aug. 10.9
Aug. 14.6
Sept. 5.5
Sept. 25. 5
Sept. 27. 8
Oct. 11.9
Nov. 10.8
Nov. 15.7
Nov. 28.8
Deo. 7.9

1939.0(+l
y
6)

Feb. 17.5
Apr. 16.0
Apr. 26.4
Apr. 26. 5
May 5. 3
July 9. 1
July 8. 2
July 17.8
Aug. 3.8
Aug. 7. 3
Aug. 22.0
Sept. 1.0
Sept. 10. 4
Sept. 28.0
Oct. 26.0
Nov. 18.8'

1940. 0 (+2 .
У
6)

Jan. 5. 5
Feb. 1. 2
Mar. 2.3
Mar. 26. 3
June 22. 7
June 25. 4
July 7. 6
July 16.2
Aug. 9.6

Mean Ratio Max.
Area Umbra/ Area
Whole Whole Whale
Spots Spot Spots

586 . 145 766
1365 .185 1514
1098 .171 1512
625 . 170 768
690 . 175 877
516 .186 716
713 . 171 1019
500 . 176 704
1090 . 188 1996
581 . 188 815
669 . 193 945
697 . 197 975
1163 .181 1514
2122 . 147 3379
525 . 154 888
852 .166 1143
595 . 150 955
850 .171 1342
584 . 147 748
666 . 164 1432
2654 .133 3003
1990 . 174 2245
594 .155 1754
1482 . 163 2302
610 . 193 856

531 .196 739
685 .178 1164
671 . 191 815
953 . 176 1400
794 . 179 996
1344 .156 1905
732 .180 1321
628 . 178 966
516 .190 582
793 . 174 967
927 . 162 1236
1751 . 164 3054
2504 . 146 2993
1717 . 164 2256
1453 .159 2029
771 . 163 1302

1689 . 207 2860
726 .183 1101
634 .181 973
1189 .166 1599
525 . 189 683
683 . 165 967
746 . 188 1234
620 . 152 869
551 .189 813

Longl- Lati- *-ur-
tude tude

 Q
 !,, .Series

0 0

276.9 +22.5
55-9 -14.6 1228
174.6 +26.6 1230
147.5 -23.9 1233
81.5 -10.2 1234
62.0 -13.2 1228
189.2 - 7.3 1236
101.0 -11.8 1237
11. 5 +8.0 1238

123.3 +14.8 1239
337.9 + 6. 1 1240
143.2 +13.8
97.2 -12.9 1243
39.8 -12.1 1244
209.8 -21.2 1241
44.5 -14.9 1244
356.3 -24.9
65.9 +11.4 1250
162.5 -9.6
132.1 -12.0 1249
305.7 +17.0 1252
272.0 - 8. 5 1257
207.1 -18.0 1258
35.1 +14.0 1262
274.4 -10.3 1257

51.5 -17.1 1267
14.2 +13.2 1277
236. 6 +29. 1
234.7 -15.7 1280
118.0 +12.2
341.1 - 4.3
353.5 +6.4 1289
226.5 +16.8 1290
0.8 + 8. 1 1289

315.2 +13.8
121.2 +12.8 1296
348.2 -14.1 1297
224.1 -13.8 1298
351.6 -12.8 1297
342.7 - 8. 1 1301
28.6 -15.1

120.2 +10.5 1306
128.9 +9.9 1306
91.9 - 5.3 1309
136.3 +12.1 1312
47.1 -10.2
12.3 -15.9

210.2 +18.2 1320
95.8 + 6.8 1317
133.4 -П.6 1321

Geomagnetic Storm
within -3d.o to +6

a
.O

of C.M.P.

Oreat Storm *%\
m
%™

1938

Apr. 16.2 463a
Apr. 16.2 463o

May 11.7 465o
465a
466sc
468sc

469o, 470sc
470sc, 471

471

475sc, 476o
475sc, 476o

479

1939

Apr. 16.9
Apr. 24. 7 482sc
Apr. 24.7 482sc

484sc

488, 489a, 490

491sc
Aug. 22.0

492sc

1940

496sc

Mar. 24.6, 29.7 498a
June 25. 1
June 25. 1

503
505
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CATALOGUE OF SUNSPOTS >600 MILLIONTH8 OF THE SUN'S HEMISPHERE, 1874-1964

Ref.
No.

570
571
572
573
574
575
576
577

578
5 79 1
580
58lt
582
583t
584

585t
586
587
588
589

590
59lt
592t
593
594
595
596

597

598
599
600
601
602
603
604
605

606
607
608

Group

ar.

13677
13678
13679
13683
13692
13706
13721
13722

13904
13906
13909
13937
13948
13960
13972

14015
14030
14040
14106
14116

14135
14138
14142
14151
14161
14172
14175

14238

14266
14267
14274
14307
14324
14343
14347
14358

14408
14410
14414

Number

Mt.W.

6937
6938
6940
6945
6965?
6982
7009
7011

7238
7241
7244
7281
7297
7315
7329

7378
7397
7409
7508
7518

7550
7555
7559
7573
7589
7611
7617

7695

7732
7733
7741
7791
7813
7848
7853
7864

7931
7933
7939

U. T. of
-Central
Meridian
Passage

1940 (continued)

Aug. 11.2
Aug. 12.6
Aug. 16.8
Aug. 20.7
Sept. 1. 1
Sept. 19. 7
Oct. 13.0
Oct. 16.5

1941.0(+3.У6)

July 27. '2
July 31. 1
Aug. 6. 1
Sept. 16.9
Oct. 2.1
Oct. 29.7
Nov. 28. 3

1942. 0 (+4.y6)

Feb. 28.8
Mar. 27.9
Apr. 9.4
Nov. 2.6
Nov. 27. 9

1943. 0 (+5 .У6)

Feb. 11.7
Feb. 25.8
Mar. 10. 6
Apr. 21.2
July 13.5
Sept. 6. 1
Oct. 3. 1

1944. 0 (+6.y6)

Dec. 14. 5

1945. 0 (-2.y5)

Mar. 28. 4
Apr. 1.3
May 1. 6
July 15.2
Aug. 13. 5
Sept. 23. 6
Oct. 4.0
Oct. 22.6

1946.0(-l.y5)

Jan. 14.0
Jan. 17. 5
Jan. 26.9

Mean Ratio Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

563 .213 894
708 . 171 926
637 .190 815
589 . 190 1098
705 . 193 971
531 .192 1052
716 . 170 1151
552 . 197 671

798 .162 1156
558 . 158 818
665 .171 961

1862 . 148 3088
541 . 198 639

1169 .165 1432
560 . 170 714

1549 . 191 2048
669 .194 1179
662 .162 1195
652 . 156 943
548 . 161 781

649 . 180 953
1004 . 141 1892
886 . 176 1265
985 . 171 1818
550 . 160 861
691 .210 1001
575 . 195 634

650 .155 1010

524 . 172 798
721 . 180 965
724 .166 1142
522 . 174 660
500 . 174 1051
714 .175 1140
622 . 154 887
574 . 167 722

650 . 158 834
831 . 190 1175
774 . 164 1206

Longl- Lati- Recur>-
tude tude O

rent

Series,

0 0

112.7 -12.6 1324
94.7 -1-5.9
38.7 -12.4

346.5 + 7. 7 1325
195.9 - 5.4 1326
311.2 -10.0 1327

2.9 +15.5
317.6 - 8.9 1327

173.8 - 3.7 1345
122.1 -t-12.4 1343
41.9 +10.2 1346

210.0 +11.6 1348
9.2 + 1 . 4 1350
5.5 +13.1

335.4 -18.8

197. 1 + 7 . 0 1355
200.0 + 7 . 4 1355

34. 1 - 7 . 5 1357
176. 3 -10. 5 1363
202.5 + 7 . 9

284.4 + 5.5 1366
98. 2 + 9. 1 1367

290.2 + 4 . 3 1366
101.6 + 9 . 3 1368
79.0 +14.1 1369
77.5 +14.2 1370
81.2 +15.4 1370

56.3 -21.7

127,6 -31.1 1375
75.2 -21.3
35.2 -17.6

128.4 -19.2
101.5 +24.2
278.1 -18.6 1378
141.0 +23.4 1380
256.0 -25.4 1381

236. 6 +28. 6
190.0 +17.5 1388
66.6 -15.2 1389

Geomagnetic Storm
within -3d. 0 to +5d.O

of C.M.P.

Small Storm
Great Storm Rer.No.

1940

505

1941

518sc
5183C

Sept. 18. 2

520sc
521a

1942

Маг. 1.3 523o

1943

541

1944

Dec. 15-8

1945

560o
5615C

564sc

1946
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CATALOGUE OF SUNSPOTS >oOO MILLIONTHS OF THE SUN'S HEMISPHERE, 1674-1954

R e f .
No.

609t
6iot
611
612
613
614t
615
616
617
618
619
620
621
622t
623T
624
625
626

627
628
629
630
631
632f
633
634
635
636t
637
638
639t
640
641
642
643
644
645
646t
647
648
649
650
651
652t
653
654
655t
656
657t
658
659
660
661

Group

Or.

14417
14451
14468
14490
14501
14585
14592
14593
14595
14600
14620
14640
14643
14723
14750
14754
14757
14763

14781
14784
14790
14802
14806
14813
14822
14831
14838
14851
14855
14874
14886
14892
14933
14937
14938
14945
14957
14962
14965
14968
14970
14995
15059
15062
15063
15069
15089
15094
15106
15111
15174
15192
15246

Number

M t . W .

7943
7978
8000
8015
8026
8129
8135
8136
8137
8146

8163 (pt)
8191
8193
8288

8319 (pt)
8324
8326
8333

8355
8359
8364
8377
8382
8392
8401

8JH,
8-Ш8' 238438
8441
8466
8478
8484
8527
8537
8540
8547
8564
8568
8572
8582
8581
8611
8700
8706
8707
8715
8745
8752

8767 (pt)
8774
8833
8859
8925

U.T. of
Central

Meridian
Passage

1946 (continued)

Feb. 5.7
Mar. 6.7
Mar. 17. 5
Apr. 14.4
Apr. 26. 1
July 26. 9
Aug. 1.8
Aug. 2. 3
Aug. 3. 3
Aug. 10. 5
Aug. 24. 2
Sept. 15. 7
Sept. 19. 8
Nov. 24.2
Dec. 17.0
Dec. 20.4
Dec. 21.6
Dec. 25.3

1947. 0 (-O.y5)

Jan. 13.3
Jan. 19.4
Jan. 20.7
Jan. 27.0
Feb. 5. 1
Feb. 11.3
Feb. 17.2
Feb. 22.7
Feb. 28.4
Mar. 10. 2
Mar. 10. 6
Mar. 29.2
Apr. 7. 2
Apr. 3. 3
May 5. 6
May 2. 2
May 6. 3
May 14. 7
May 21.0
May 23. 2
May 24. 1
May 25. 7
May 25.3
June 9. 3
July 15.4
July 17.8
July 18. 2
July 20. 5
Aug. 3. 9
Aug. 7. 2
Aug. 12.8
Aug. 16. 1
Sept. 25. 5
Oct. 6.9
Nov. 18. 5

Mean R a t i o Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

4779 . 183 5202
1356 .136 1741

541 .139 785
R18 . 167 928
640 ' .158 970

3958 .111 4720
' 588 . 170 723

796 . 180 993
770 .158 1144
723 .158 975
667 . 144 988
661 .153 1001
767 . 110 1376

1070 . 145 1802
1675 . 138 2099

550 . 156 838
699 . 167 836
829 . 151 1123

605 . 136 941
508 . 154 756
521 . 150 797
647 .133 919
848 .157 1207

2131 . 137 2944
560 . 145 888
682 . 123 1385
697 .138 1157

3637 . 160 4554
1059 . 130 1576

642 . 157 766
5520 .133 6132
969 . 100 2025
522 . 142 786
577 . 168 884
652 .161 789
639 • 169 810
631 . 147 1051
992 . 140 1736
524 . 166 796
575 . 160 740
615 .133 1173
663 . 127 1071
521 . 173 654
836 . 120 1459
722 .211 966
965 .116 1736

1182. .124 1699
1220 . 129 1692

726 .117 1359
524 .153 727
671 .183 1127

1098 . 157 1587
519 .145 765

т „„,-.« тон Recur-Longl- Lati-
tude tude Serles

о о

297. 2 +26. 1 1390
276.0 +28.0 1390
132.8 -16.4 1397
125.9 -34.6 1396
330.8 +33.0
195.8 +22.2 1406
118.2 -23.8 1407
112.1 +10.1 1408
98.9 -27.8

3.6 -19.8 1405
181.8 +23.2 1406
245.5 +11.9
191.0 +20.2

47.8 +13.4 1427
107.2 - 6 . 4 1430

63.0 +12.6
47.8 +10.6 1427

358.4 +24.6 1432

108.2 -10.7
28.4 -15.7
11.3 -12.5

287.1 -20.3 1436
168.1 -15.6 1437
85.8 -21.1 1439

9.2 -17.5 1440
296.3 -17.6 1436
221.9 +20.6 1441

91.6 -23.1 1439
86.8 +13.5 1443

201.7 -10.2 1442
83.1 -24.4 1439

134.5 -16.5 1446
67.9 -24.8 1439

113.2 - 3.6
58.5 +17.7 1450

307.9 +19.1 1452
223.4 -28.5 1454
195.1 +17.3
183.5 -15.8
161.6 -15.9
167.1 +21.0 1455
328.4 +23.0 1458
210.9 -30.4 1463
179.1 +11.4 1464
174.5 +14.1 1464
143.8 +12.8 1465
313.4 -17.5
269. 1 - 9.2 1470
195.1 +10.6
151.5 +15.0 1465
337.4 +17.5 1476
187.9 +19.0 1478
345.8 -22.2 1484

Geomagnetic Storm
w i t h i n -3d.O to +5d.O

of C.M.P.

Great Storm S™lUl°™

1946

Feb. 7.4
570sc

571
Apr. 23.3
July 26. 5

578a

580sc, 581a
Sept. 21. 7 581a

1947

584
584

585sc
585sc

Маг. 2.2
586

586, 587sc
588sc
589sc

590sc
590sc
590sc
590sc
590sc
592

July 17.7
July 17. 7
July 17.7
July 17.7

5935C
593sc

Sept. 23. 5
598
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CATALOGUE OF SUNSPOTS >500 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1964

Ref.
No.

662
663
664

665t
666
667
668
669
670
671
672
673
674
675t
676t
677t
678
679
680
681
682
683
684
685
686
687t
688

689
690t
691
692t
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707f
708
709
7 10t
71lt

Oroup Number

Or.

15292
15297
15316

15387
15399
15415
15439
15441
15457
15463
15485
15503
15513
15514
15521
15542
15578
15587
15619
15638
15646
15695
15743
15763
15792
15818
15831

15865
15871
15891
15892
15913
15914
15917
15920
15932
15934
15939
15943
15961
15962
16069
16099
16138
16146
16148
16169
16175
16178
16201

Mt.W.

8965 (Pt)
8971
8994

'9074
9086

9101 (pt)
9132
9130

9148 (pt)
9150
9167
9190
9197

9199 (pt)
9205
9229

9266 (pt)
9275
9317

9333 (pt)
9342

9404 (pt)
9456
9480
9514)
9527
9547
9568

9603
9609
96 ÍO \
9622
9646
9648
9654
9656
9667
9670
9676
9682
9705
9706
9836

9875 (Pt)
9917
9925

9927 (pt)
9949
9955
9960
9987

U.T. of
Central

Meridian
Passage

1947 (continued}
Dec. 12.6
Dec. 14.0
Dec. 28.6

1948.0(+0.y5)

Feb. 16. 3
Mar. 3.0
Mar. 15.6
Apr. 3.8
Mar. 29. 5
Apr. 15.3
Apr. 17.2
Apr. 26. 1
May 10. 1
May 11.3
May 12.4
May 15.8
June 2. 1
June 25. 7
June 29. 6
July 26. 8
Aug. 3. 4
Aug. 8.9
Sept. 18. 0
Oct. 17.3
Oct. 27.6
Nov. 18. 2
Dec. 14.6
Dec. 24.0

1949.0(-n.y5)

Jan. 19. 8
Jan. 22.9
Feb. 4.9
Feb. 5.4
Feb. 16.2
Feb. 16.8
Feb. 19.4
Feb. 21.0
Feb. 28.8
Feb. 27. 3
Mar. 4.0
Mar. 8. 3
Mar. 18.8
Mar. 19.4
May 31.6
June 28. 4
July 22.7
July 30. 6
Aug. 1. 1
Aug. 19.4
Aug. 23. 1
Aug. 23.9
Sept. 9. 3

Mean Rat io Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

915 .142 1280
526 . 150 1008
538 . 165 756

870 . 120 2245
832 . 165 973
619 . 171 815
613 . 178 828
665 . 126 1203
525 .152 1134
939 .163 1233

1424 . 147 1903
960 .136 1358
511 .151 710

1195 .128 1661
821 . 161 1017

1405 .156 2371
1160 .097 1624
1334 .129 1513
761 . 162 933
571 . 147 981
790 .108 1151

1254 . 163 1533
946 .098 1282
581 . 177 . 737
523 . 149 898

1377 .161 2434
1592 . 149 2513

524 .170 701
2213 .146 2471

548 , . 162 867
1586 . 174 2248
625 . 157 1052
699 .189 1410
811 .170 1055
745 .169 911
619 . 187 914
805 . 140 1373
547 . 124 998
504 . 165 773
683 . 165 867

1096 .141 1537
652 . 170 927
647 . 185 749
572 . 140 936
972 . 154 ' 1525

1328 .151 1564
842 .133 1241
554 .188 654
704 .143 1477
846 . 169 1173

Longl- Lati- *-£-
tude tude 0 ,Series

0 0

28.5 -12.7 1485
9.7 -17.4 1488

177.9 -22.6 1491

243.2 +22.8 1498
35.8 +16.0 1499

230.9 +24.4 1498
336.5 -16.6 1501
46.9 +21.3 1503

185.5 -21.3 1506
159.8 + 8 . 9 1507

43.0 +23.3 1503
218.0 - 7.9 1505
201.1 +17.3
187.2 -22.9 1506
142.0 - 9.3 1513
273.2 +11.7 1516
321.4 -13.9
269.2 +12.3 1516
269.6 +12.0 1516
168.7 - 9.2 1527
95.8 -16.1

286.3 -9 .6 1531
260.1 +12.7 1516
124.2 + 5 . 5 1535
199.0 - 9 . 2
211.8 - 9.6 1537

87.0 -14.4 1540

94.7 -11.9 1540
53.7 +22.9 1543

241.8 + 4 . 8
236.4 - 9.6 1544
92.9 +14.1
85.8 -12.0 1547
52.1 +21.3 1543
30.6 -16.9 1548

288.2 + 6 . 8 1549
307.5 +12.5 1550
246. 1 + 4. 5
188.8 +15.8 1551
50. 1 - 6 . 2 1555
42.0 +22.4 1543

156.0 + 3 . 8 1560
146.9 -6 .8 1567
185.5 +13.4 1570
80.8 -12.0 1571
61.9 -19.8 1568

179.7 +14.1 1573
130.2 +10.2 1574
119.6 +15.4
263.7 -13.4 1576

Geomagnetic Storm
with in -3d. 0 to +5d.O

of C .M.P .

., . Small Storm
Great Storm R e f .No.

1947

1948

602sc

603a

604sc, 605sc
604sc, 6055C

605sc
605SC

Aug. 8.0
Aug. 8.0

Oct. 17.9 608, 609sc

1949

Jan. 24.8
Jan. 24.8

61lsc
611SC
6115C

612sc, 613SC
6125C, 613ЯС

6175C, 6183C

620sc
620sc
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CATALOGUE OF SUNSPOTS >500 MILLIONTHS OF THE SUN'S HEMISPHERE, 1874-1954

R e f .
No.

712
713
714t
715
716t
717
718

719
720
72lf
722
723
724t
725
726
727
728
729
730
731
732
733
734
735
736
737

738
739
740
74lt
742
743t
744
745
746
747
748
749t
750
751
752
753
754
755
756

757
758

Group Number

Gr.

16210
16230
16232
16279
16295
16308
16354

16386
16402
16410
16435
16460
16467
16469
16474
164-75
16486
16493
16513
16514
16531
16568
16570
16581
16650
16651

16693
1671Г
16722
16745
16750
16763
16775
16781
16782
16790
16792
16795
16799
16817
16818
16861
16882
16915
16927

16954
17001

M t . W .

10001
10025

10027 (pt)
10087
10103
10119
10175

10211
10229

10233 (pt)
10262 (pt)

10292
10303
10308
10312
10314
10324
10332
10350
10351

10373 (pt)
10412
10415
10434
10530
1Û531,
10532Í

10582
10605
10616
10639
10644
10662
10673
10677
10678
10687
10690
10692
10696
10715
10716
10775
10796
10835
10849)
10855 í

10883
10957

U. T. of
Central

Meridian
Passage

1949 (continued)
Sept. 17. 1
Oct. 6.1
Oct. 7.3
Nov. 8.5
Nov. 14. 1
Nov. 27.0
Dec. 27.0

1950. 0 (+2.y5)

Jan. 27. 2
Feb. 14.2
Feb. 20. 1 .
Mar. 13.0
Apr. 4.3
Apr. 13.6
Apr. 19.5
Apr. 25.6
Apr. 27. 3
May 3. 4
May 12.4
May 26. 3
May 22.9
June 14. 5
July 20. 2
July 25.0
Aug. 4.7
Nov. 6.0
Nov. 15.4

1951.0(+3.y5)

Jan. 29. 3
Feb. 24.9
Mar. 23.0
Apr. 18. 7
Apr. 24 .7
May 16.0
May 22. 2
May 23.0
May 27. 9
June 11.4
June 12.0
June 18. 4
June 19. 0
July 14.0
July 15.0
Sept. 15. 0
Oct. 14.2
Nov. 23.8
Dec. 21.0

1952. 0 (+4 У5)

Feb. 18.6
June 29. 2

Mean Rat io Max.
Area Umbra/ Area

Whole Whole W h o l e
Spots Spot Spots

1311 .146 1726
565 . 170 777
961 . 155 1504
737 .141 1233
913 . 133 1280
870 . 172 1030
512 .162 980

560 . 164 737
644 . 143 1014

1853 .151 2856
523 .208 613
506 . 200 548

1527 .140 2000
508 .167 916
658 . 150 1085

1011 .172 1430
615 .161 1119
511 .168 821
924 . 160 1160
542 . 170 980
913 .170 982
503 .165 787
580 . 190 677
770 .142 1126
644 . 149 9R5
569 . 156 848

1068 .154 1591
694 . 143 914
914 .214 1044

2064 .152 2553
578 .178 1538

3743 . 158 4865
786 .174 1153
675 . 147 1087
543 . 192 629
661 .133 1151
893 .188 1354

2100 . 144 2358
534 . 152 1095
667 .181 811
539 . 141 866
542 . 155 933
596 .153 745
538 .134 887
985 .127 1291

562 . 149 881
555 . 189 644

Longl- Latl- Recur-
tude tude 0

Ге?Series

0 О

161.2 -13.6 1577
269.3 -14.4 1576
253.7 + 7 . 8
189.6 -10.0 1582
115.2 - 2. 1
305.9 +18.1 1585
269.7 +10.5 1587

219.7 +20.0
342.3 -17.2 1592
264.2 +10.1 1593
349.1 -15.5 1599

55.6 +27.0 1600
293.1 +13.4
214.8 +14.1
133.4 -16.9 1605
112.1 -12.0 1606

30.6 +13.9 1603
271.6 + 6. 1 1604

88.0 + 8. 1 1607
133.0 +17.3 1608
194.5 -18.1 1610

81.7 +12.0 1613
18.3 -11.3 1614

236.6 - 8.9
85.1 +12.8 1621

320.2 +15.3 1622

54. 1 + 7 . 4 1624
63.7 +10.4 1624
79.9 +12.1 1626
87.5 +12.1 1626

8.5 -15.3 1627
86.4 +13.0 1626

5. 4 +20. 7
354.8 +17.0 1630
289.3 -20.4 1629

97.3 + 7 . 9
88.9 +13.8 1626

5.2 -12.2 1633
356.4 -10.3

25.3 - 8.0 1634
12.0 - 9.8 1633

273.3 + 6 . 9
247.2 -8.6 1638

72.0 + 6 . 0 1640
73.9 + 8 . 8 1640

9.7 -11.4 1641
71.0 - 9.3 1644

Geomagnetic Storm
w i t h i n -3d. 0 to +5<3.0

of C. M. P.

„' 0_ Small Storm
Great Storm R e f . N o .

1949

62 la
621a

626

1950

627

Feb. 20.0 628sc

631

632sc
632sc

636sc
636sc
637o

1951

647sc

650sc, 651

654sc
654sc
654sc

655sc
655sc

659, 660sc
662

1952

June 29. 8
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Ref.
No.

Group Number

Or. Mt.W.

U.T. of
Central
Meridian
Passage

Mean Ratio Max.
Area Umbra/ Area
Whole Whole Whole
Spots spot Spots

Longi-
tude

Lati-
tude

Recur-
rent

Series

Geomagnetic Storm
within -3d.O to +5

d
.O

or C.M.P.

Oreat Storm
Small Storm
Ref.No.

759
760

761

17007

17052

10972

11054

1952 (continued)

July 15. 1
Nov. 21.7

1953 (+5.
У
5)

Apr. 27. l

765
919

735

133 1212
178 1159

147 1062

220. l - 2 . 5 1646
310.0 + 5.4 1651

33.6 +10.8

1952

1953

THE GREATEST SUNSPOTS, 1874-1954.

The fol lowing list of the greatest sunspots has been abstracted from the preceding catalogue
of spots of mean area 500 m l l l l o n t h s of the Sun's hemisphere and upwards.

The spots are tabula ted In order of s i ze a c c o r d i n g to t h e i r mean area ( c o r r e c t e d for
f o r e s h o r t e n i n g , and expressed in m l l l l o n t h s of the Sun's h e m i s p h e r e ) d u r i n g their r e s p e c t i v e
disk passages.

The adjacent number in the f i r s t column Indicates the order based on the measured naxinun
area of the spot group.

In this table, the Interva l (to 0.1 year) f r o m the t ime of C . M . P . to sunspot m a x i m u m Is
given for each spot in the column f o l l o w i n g the t ime of C . M . P . The data tabulated In the other
columns are the same as In the preceding catalogue.

The lower l imit of size chosen for this l ist of great spots "Is 1500 ml l l lonths of the Sun's
hemisphere for the mean dally area of the sunspot.

Order with
respect to

Mean
Area

Max.
Area

Year

Group Number

Or. Mt.W.

и. т. or
Central
Meridian
Passage

Interval
from

Sunspot
Max.

Mean
Area
Whole
Spots

Ratio Max.
Umbra/ Area
Whole Whole
Spot Spots

Longi-
tude

Lati-
tude

Recur-
rent
Series

Geomagnetic Storm
within -3d.O to +6d.O

of C.M.P.

Great Storm
Small Storm

Ref. No.

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

1
2
4
3
5

6
7

11
10
17

16
12
21
19
13

1947
1946
1946
1951
1947

1926
1938
1905
1937
1938

1892
1937
1925
1939
1917

14R86
14417
14585
16763
14851

9861
12673
5441
12553
13024

2421
12455
9830
13405
8181

8478
7943
8129
10662
8438

2453
5726

5578
6141

5477
2422
6598
752

Apr. 7.2
Feb. 5.7
July 26.9
May 16.0
Mar. 10.2

Jan.
Jan.
Feb.
Oct.
Oct.

24.5
18.4
4.2
4.4
11.9

Feb. 11.9
July 28. 8
Dec. 28.6
Sept.10. 4
Aug. 10.2

У

-0.2
-1.4
-0.9
+3.9
-0.3

-2.3
+0.6
-1.9
+0.4
+1.4

-2.0
•Ю. 2
-2.4
+2.3
0.0

5520
4779
3958
3743
3637

3285
2955
2801
2661
2654

2638
2589
2587
2504
2389

,133
,183
, 111
.158
,160

.159

.176
,134
,146
133

.172
159
,162
,146
,136

6132
5202
4720
4865
4554

3716
3627
3339
3340
3003

3038
3303
2934
2993
3178

83.1
297.2
195.8
86.4
91.6

35.0
225.1
329.5
182.3
305.7

255.7
356.1

30.0
224.1
129.2

-24.4
+26. 1
+22.2
+13.0
-23.1

+20.8
+17.1
-15.3
+ 9.3
+17.0

-28.2
+31.5
+23.2
-13.8
+16.2

1439
1390
1406
1626
1439

980
1224
558
1216
1252

275
1208
980
1298
806

Feb. 7.4
July 26. 5

Jan. 16.9, 22.2

Feb. 13.2

589sc

586

324sc

155sc
452sc,453sc,454

448sc
322o

Aug. 9.2, 13.6
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Order with
respect to

Mean
Area

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32
33
34
35

36
37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

Max.
Area

18
24
35
8

20

9
41
30
44
25

34
36
38
46
49

47
14
29
23
28

48
27
15
40
42

39
22
50
33
37

26
45
31
43
53

51
32
53
52
55

Year

1905
1897
1949
1917
1947

1938
1951
1951
1938
1920

1907
1896
1882
1905
1882

1926
1941
1907
1950
1905

1903
1928
1939
1937
1939

1892
1940
1946
1937
1035

1893
1898
1948
1949
1926

1942
1894
1950
1920
1908

Group

Or.

5682
4497

1587 1
7977

14813

12902
16795
16745
13064
9143

6205
4428
885

5589
729

10041
13937
6108

16410
5473

5093
10746
13394
12204
13427

2581
13502
14750
12320
11764

3106
4781

15831
15892
9885

14015
3731

16467
9108
6510

Number

Mt.W.

9609
562

8392

5982
10692
10639
6192
1661

2686
7281

10233 (pt)

3501
6585
5215
6618

6725
8319 (pt)

5343
4685

9568
9622
2486

7378

10303
1636

U. T. of
Central

Meridian
Passage

Oct. 20. 2
Jan. 9. 4
Jan. 22.9
Feb. 9.5
Feb. 11.3

July 15. 1
June 18.4
Apr. 18.7
Nov. 10.8
Mar. 21.7

June 19. 7
Sept. 16. 7
Nov. 18.8
July 16.8
Apr. 19. 1

Sept. 19. 7
Sept. 16. 9
Feb. 12.4
Feb. 20. 1
Mar. 8.0

Oct. 11.6
Sept. 27. 4
Sept. 1.0
Jan. 31. 1
Sept. 28. 0

July 10. 2
Jan. 5. 5
Dec. 17.0
Apr. 24.7
Dec. 2.2

Aug. 7. 4
Sept. 9. 2
Dec. 24.0
Feb. 5. 4
Mar. 4. 0

Feb. 28.8
Oct. 8. 1
Apr. 13.6
Jan. 28.0
Aug. 31.2

Interval
from

Sunspot
Max.

У

-1.2
+2.9
+1.6
-0.5
-0.4

+1. 1
+4.0
+3.8
+1.5
+2.6

•Ю.5
+2.6
-1.0
-1.5
-1.6

-1.7
+4.3
•Ю. 1
+2.6
-1.8

-3.2
•ю. з
+2.3
-о.з
+2.3

-1.6
+2.6
-0.5
-0. 1
-1.5

-0.5
+4.6
+1.5
+1.6
-2.2

+4.8
•Ю. 7
+2.8
+2.5
+1.7

Mean Ratio Max.
Area Umbra/ Area

Whole Whole Whole
Spots Spot Spots

2336 .095 2995
2329 . 161 2743
2213 . 146 2471
2176 . 146 3540
2131 .137 2944

2122 . 147 3379
2100 . 144 2358
2064 . 152 2553
1990 . 174 2245
1966 . 168 2690

1965 . 150 2472
1954 . 147 2458
1928 .211 2425
1911 .140 2164
1892 . 158 2123

1881 . 172 2142
1862 . 148 3088
1860 . 152 2555
1853 . 151 2856
1845 .090 2572

1783 . 108 2129
1770 . 150 2587
1751 . 164 3054
1734 . 146 2364
1717 . 164 2256

1691 . 153 2387
1689 . 207 2860
1675 . 138 2099
1674 . 174 2474
1670 . 172 2435

1640 . 161 2621
1636 . 161 2235
1592 . 149 2513
1586 . 174 2248
1579 . 132 1989

1549 . 191 2048
1542 . 176 2511
1527 . 140 2000
1526 . 150 2037
1519 . 137 1919

Longl- Latl- r.onr
tude tude

о о

161.9 +13.8 580
342.2 -6.8 481

53.7 +22.9 1543
9.0 -16.0 788

85.8 -21.1 1439

39. 8 -12. 1 1244
5. 2 -12. 2 1633

87. 5 +12. 1 1626
272.0 -8.5 1257
134.4 -4.9 918

65. 6 -14. 4 645
55.0 +13.2

121.0 +19.2 110
342.3 +13.0 575
64. 7 -28. 5 92

129.4 +24.1 1001
210.0 +11.6 1348
306. 2 -16. 6 632
264. 2 +10. 1 1593
270. 9 +10. 5 565

203. 2 -21. 3 525
99. 5 -15. 3

348. 2 -14. 1 1297
196.3 -10.1 1189
351.6 -12.8 1297

83.4 +11.1 289
120. 2 +10. 5 1306
107.2 - 6.4 1430
173.9 +19.5 1196

55.2 -25.5 1151

292. 6 -17. 6 355
239. 1 -12. 1 501

87.0 -14.4 1540
236.4 -9.6 1544
248. 4 -27. 6

197.1 + 7 . 0 1355
60. 2 -12. 2

293. 1 +13. 4
120. 7 -6.9 914

35.2 + 6.6 681

Geomagnetic Storm
within -3 .̂0 to +5d.O

Of C.M.P.

Small Storm
Great Storm R e f > N O i

Jan. 24.8

585sc

471
655sc

650sc, 651

Mar. 22.4

127sc, 128
Nov. 17.4, 20.0 25*

Apr. 17.0, 20.0

331sc
Sept. 18. 2
Feb. 0. 6
Feb. 20.0 628sc

150
345sc
492sc

Feb. 3.0

July 12. 7
496sc

Apr. 26.7, 27.8 439sc, 440sc

100 sc
Sept. 9. 5

325sc

Mar. 1. 3 523o

191

Notes on most of these great spot groups (of which six exceed
3000 mlll lonths In mean area) are Included In the notes that follow
under the respective reference numbers given In the main catalogue.
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N O T E S

(All times are in U. T. Areas quoted are corrected for surface foreshortening and are
expressed In mllllonths of the Sun's hemisphere).

Ref.
No.

Ref.
No.

27. 1882 Apr. 19.1. The largest spot since the preceding
cycle (maximum epoch 1870.6)-' a great complex spot in
continual change Including the formation of "bridges"
across It. A great geomagnetic storm began one day
a f t e r the centra l m e r i d i a n passage of the s p o t .

28. 1882 May 17.3. Rapid disintegration after passing the
central meridian.

38. 1882 Nov. 18.8. Brilliant reversals of the Ясс and Hß
lines over this giant complex spot (denoting intense
solar flares) were observed at Greenwich on Nov. 18,
20 and 21. (Greenwich Spectroscopic and Heliographie
Results, 1882, p. 12-13). Multiple great geomagnetic
storms occurred on Nov. 17-20.

48. 1883 July 25.9. Although Group 1080 has been Identified
as a return of Group 1058 (réf . No. 46), a vigorous
resurgence of activity must have begun on the Invisible
hemisphere between the appearances of the two groups.

66. 1883 Dec. 26.8. A rapid decline of a group (area 1465
to 227 mllllonths In nine days).

61. 1884 Mar. 31.7. This group began near the central
meridian and rose In area to 2246 mll l lonths In six
days before passing out of sight. The group returned as
No. 63 and the remains were last seen on July 12.

100. 1892 Feb. 11.9. This great and active sunspot (the
eleventh largest In this catalogue) was used by Hale at
the Kenwood Observatory, Chicago, to obtain the first
spectrohellograms in the К line of the solar spectrum.
A great magnetic storm began 1.3 days after the central
meridian passage of the spot.

105. 1892 July 10.2. A l though this big group has been
associated with the great geomagnetic storm which began
on July 12.7, it Is more probable that a brilliant Яа
reversal (solar flare) observed over Group .2583 (No.
106) on July 11 at lln.7 (J. Townsend, Astronomy and
Astrophysics 11, 815, 1892) was the real precursor of
this storm.

106. 1892 July 14.0. Extensive faculae surrounding this
spot suggest that It was much larger on the Invisible
hemisphere . Two periods of unusual chromospher lc
act iv i ty (representing solar flares) were observed-'-
(1) July Hd, llh.7. Bril l iant reversals of Ho. over
the spot region (Astronomy and Astrophysics 11, 815,
1892). A synchronous geomagnetic crochet was recorded
at Greenwich (Ан = -22y). A great magnetic storm,
statistically associated with the previous spot because
of Its greater size, began 30 hours after this flare.

continued

106. (2) July 15d, 17h. This notable flare was the first to
be recorded on spectrohellograms (Hale, Astrophysical
Journal 73, 379, 1931). A great geomagnetic storm
began 19-i hours later.

116. 1893 July 9.1. A bright "bridge" crossed the leader
of this complex stream, and the d i v i s i o n Into two
components was complete by July 11. The finer details
of this " b r i d g e " are shown In Plate XX of Jansen's
Â t las de Photographies Solaires (Paris Observatory
1903).

118. 1893 Aug. 7.4. A glanf group of exceptionally rapid
growth, the measured maximum area of 2621 mllllonths
being reached In f ive days.

144. 1894 Oct. 8.1. No trace of this big group (maximum
area 2511 m l l l l o n t h s ) was l e f t by the f o l l o w i n g
ro t a t i on , unless It was the small ephemeral spot
(Group 3782) seen on Nov. 3.

170. 1896 Sept. 16.7. A most unusual stream ("the cater-
pillar") composed of many irregularly formed spots
e x t e n d i n g In l ine for 26° of longi tude. It had
vanished by the next rotation. Other varieties of
extended complex streams of spots are Nos. 334, 335,
409 and 467.

185. 1900 June 25.1. A spot of rapid Initial growth near
the west limb and having an abnormally large (measured)
proportion of umbra. It Is doubtful however, from a
re-examlnatlon of the photographs, to what extent this
feature Is real.

187. 1903 Oct. 11.6. This complex spot, crossed by bright
"br idges" b e f o r e I t d iv ided In to two, must have
decl ined sharply on the Invisible hemisphere, for
the two fragments that returned averaged only 241
mllllonths. For general remarks on the curtailed life
of big spots see Observatory 72, 111, 1962.

196. 1905 Feb. 4.2. The occurrence of only a small geo-
magnetic storm near the time of C.M.P. of so large a
spot group may be noted. Another small storm was
however recorded on Mar. 2 when the diminished spot
(as No. 198, Group 5471) was near the C .M. , and again
on Apr. 1, when the spot had decreased to a mean area
of 378 units.

199. 1905 Mar. 8.0. The absence of a geomagnetic storm In
associa t ion w i t h this large group may be noted.

203. 1905 July 16.8. Another big group with no associated
great geomagnetic storm. The leader spot had a broad
"bridge" across It wi th subsidiary bridges.
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N O T E S - continued

Ref.
No.

Ref.
No.

208. 1905 Oct. 20.2. The absence of geomagnetic activity
during the disk passage of this giant complex spot Is
the third notable case In 1905. On Oct. 17, И<у. was
bri l l iantly reversed on each side of the north umbra.
Other active periods occurred on Oct. 20, 23 and 26.
(Kouaibinal Observatory Bulletin No. VI, 1906 (June)).

216. 1906 May 15.8. A group of unusual development, as a
r i n g of small spots e n c l o s i n g a large area of the
photosphere. HOL was b r i l l i a n t l y reversed, and 03
appeared dark over almost the whole group on May 13.
(Kodaibanal Observatory Bullet in V I I I , 1906 ( N o v . ) ) .

246. 1908 Aug. 13.4. A group of sudden Initial development,
the measured area r is ing from B7 to 531 units In less
than 24 hours. The group returned as No. 248, and the
last traces persisted unti l Oct. 29.

249. 1908 Sept. 10.0. Oroups 6520 and 6522 have, been
combined because they appeared to be closely related.
Spots In this general area appeared in five consecutive
rotations. An extensive solar flare was recorded in
Ha. at the Yerkes Observatory on Sept. 10 b e t w e e n
05П. e ancj 09n. 8, s t retching across the equator and
Involving Group 6619 as well as flroups 6620 and 6522.
The time lag between this f lare at maximum and the
onset of the great geomagnetic storm on the fo l lowing
day was about 26 hours. (Fox and Abettl , Ap.J., 29, 42,
1909).

257. 1909 May 13.7. Thirty-eight hours before the onset of
the storm l is ted In a s s o c i a t i o n w i t h this spot, an
Intense solar f l a r e was r e c o r d e d over the r e g i o n
( I n c l u d i n g a small group No. 6668) on Mount W i l s o n
s p e c t r o h e l l o g r a m s . (Hale, A p , J . , 73, 390, 1931).

260. 1909 Sept. 23.8. Two Intense solar flares occurred over
this spot. (1) Sept. 24 at 10n, recorded on spectro-
hellograms taken at South Kensington, London. (Lockyer,
H.H., 70, 12, 1909). (2) Sept. 28 at 04n.5 recorded at
Kodalkanal, South India, and synchronous there w i t h a
strong geomagnetic "crochet". (Mlchle Smith, M.N., 70,
23, 1909). Evershed (Xodaikanal Observatory Bulletin
No. 22, 1910) drew attention to his observation of a
marked Zeeman e f f e c t , denoting the presence of a strong
temporary magnetic f i e l d at the t ime of the f lare .
A violent geomagnetic storm fol lowed the f i r s t f lare
after 26 hours, and a small storm followed the second
f l a r e (60° W of the C.M.) a f ter 51 hours.

276. 1915 July 26.2. Maximum area (1609 ml l l lonths) was
apparently attained In four days.

277. 1915 Aug. 4.4. No trace of this group (which rose In
area to 1901 m l l l l o n t h s ) was l e f t by the f o l l o w i n g
rotat ion.

278. 1915 Sept. 26.8. This Is probably the group In which
solar "bombs" (described by Ellerman In Ap.J., 46, 298,
1917) were observed; they were repeated in Group 7475
(No. 279).

284. 1916 May 26.3. The peak area (1748 mll l lonths) was
reached w i t h i n a week.

286. 1916 June 2.0. During Its return as Oroup 7756 (mean
• area 197 mll l lonths) a brilliant flare was recorded on
June 29 09n.

290. 1917 Feb. 9.5. A giant stream rising to 3000 mllllonths
w i t h i n a week of Its origin near the east limb. Solar
flares of large magnitude were recorded on Ha. spectro-
hellograms taken at the Mount Wi l son Observatory on
Feb. 7d ien.O and 8d 15n.7 when the centre of the
group was 24° E and 11° E respect ively of the C.M.
( H a l e , A p , J . , 73, 394, 1931), but no geomagnet ic

d i s t u r b a n c e of "great" cr smal l storm I n t e n s i t y
followed the flares after an interval of a day or two.

293. 1917 Aug. 10.2. This giant complex spot of crab-like
appearance had a multi-polar magnetic f ie ld ranging
from y t° ßY of tile Mount Wilson classification (Hale,
Ellerman, Nicholson and Joy, Ap.J . , 69, 153, 1919).
The spot must have disintegrated rapidly after Its disk
passage, for on its return disk passage as Group 8231
the mean area was only 82 units. Two notable solar
flares were recorded over the group on Rount Wilson
spectrohellograms on Aug. 8 at 14n.4 and Aug. 9 at
l4n.6, besides a number of minor ones (Hale, Ap.J., 73,
395, 1931).

299. 1917 Dec . 12.1. This big stream of normal type
originated on the C.M. and grew rapidly to an area of
1567 mllllonths by the f i f t h day. Returning as No. 302,
traces of the group lasted until 1918 Mar. 29, giving a
total duration of 108 days.

311. 1918 Sept. 14.8. A group wi th many changes and later
with its axis highly inclined to the solar equator.

331. 1919 Sept. 14.8. This big regular spot Just north of
the solar equator and another regular spot (return of
No. 329) Just south of It made a distinctive pair with
their penumbrae barely separated by the equator. Their
unipolar magnetic f ields were of opposite polarity to
one another as well as the direct ion of the vortical
ffa structure around the spots. (Magnetic Observations of
Sunspots 1917-1924, Pt. I (Mount Wilson Observatory
1938) p. 51 and Plate 3b).

336. 1920 Mar. 21.7. A complex stream (ßy) of unusual
length. It represented a vigorous revival of spot
a c t i v i t y which began on 1919 Dec. 30 and Included
another long and complex stream (No. 334, Group 9108).

с ont inued
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Ref.
No.

335. The last trace of spots In this general area did not 379.
disappear until May 15.

337. 1920 Sept. 2.8. Development of a complex stream. The
leader split into two components which became widely
separated In longitude.

382.
343. 1921 May 14.7. A big complex spot (y)> unique for Its

size on the solar equator and of great observational
interest because of the distribution of magnet ic
polarities (Magnetic Observations of Sunspots 1917-1924
(Mount Wi lson 1938) Part II p. 541-3). The spot

divided Into two, resulting In a ßy group, remnants of
which lasted for two months. The geomagnetic storm
associated with this spot was a very great one of long
duration. Apart from the storm Itself, four "sudden- 405.
commencements" were recorded (Newton H.H. Oeophys. ilupp.
5, 178, 1,948).

363. 1925 Dec. 25.4. The maximum area (2124 mllllonths) Of 409.
this large stream was reached on the ninth day. The
following component, a regular spot, persisted from
1925 Dec. 20 until after 1926 Mar. 24 and was probably
represented by small spots until Apr. 20. For other 419.
long-lived regular spots (length of life probably >170
days) see notes to Nos. 438, 561 and 623.

364. 1925 Dec. 28.6. This great complex spot or group (ßy)
showed no signs of a decline In area during Its disk,
passage. But a comparison of position between it and
Its even greater successor (as Group 9861) points to a
collapse In area of the former when on the Invisible
hemisphere and a contemporary outburst of a new spot
formation preceding the original position.

366. 1926 Jan. 24.5. Until the advent of the f ive giant
spots of the last cycle (1944.2 to 1954), this was the
biggest spot In the Qreenwlch records. Its relatively
high latitude (21° N), like those of three of the four
giants which have exceeded It in size, may be noted.
This giant sunspot was the first subject for detailed
examination by G. E. Hale with his spectrohelloscope.
Two brilliant and extensive solar flares were observed
respectively on Jan. 24 at 19n.7 and at 20n on the
fol lowing day, the former being the more extensive
(Hale, Ap.J . , 73, 396, 1931). A great geomagnetic 445.
storm followed 48 hours after the f irst flare. The
giant spot returned as a mere fragment (Oroup 9881,
mean area 390 mllllonths). But the chromosphere 'over
the spot was Inherently active, and a very intense and
extensive flare was recorded on Kodalkanal spectro-
hellograms on Feb. 22, thirty-seven hours before the 455.
onset of a great geomagnetic storm (Royds, H.H., 86,
381, 1926) .

370. 1926 Mar. 4.0. No trace of this big group was left by 457.
the next rotation.

1926 Sept. 19.7. A very large stream (ßy) showing
unusual changes, especially In the leader spot which
became elongated be fo re d i v i d i n g into two. The

422.

438.

follower, a regular spot, moved 7
disk passage.

backwards during the

1926 T)ct. 13.8. This group, over which a brilliant and
extensive flare was recorded by the Meudon Observatory
on Oct. 13 (L'Astronomie 40, 489, 1926) continued
the history of a region which had produced spots since
July 19. A great geomagnetic storm followed the solar
flare by 17 hours (reckoned to a preliminary sc) and by
about 39 hours (to the onset of the active part of the
storm).

1928 Feb. 21.6. This group and No. 407 formed part of
a sequence of sunspot activity that continued In the
same place for longer than four months.

1928 May 8.1. An unusually long and active stream (19°
In length at Its greatest extension) wi th its axis
Inclined 15° to the solar equator.

1928 Sept. 12.7. A complex stream (ßy) of unusual
later growth, remnants of which lasted to the third
return on the solar disk. A faint solar "bomb" (? low-
level flare) was observed at Mount Wilson on Sept. 11,
and a solar flare was recorded on Sept. 14 on spectro-
hellograms taken by Evershed In this country.

1928 Sept. 27.4. The decline of this giant complex
group (the "camel" spot) was so rapid that no trace of
It was left by the following rotation.

1929 Fov. 3.7. This big bl-polar group was first
recorded 46° east of the C.M. and reached an area of
2003 mllllonths before passing out of sight. The group
contained a very large regular spot, as leader, and
this returned (réf. No. 441) with a mean area of 1050
mllllonths - an abnormally large area fnr a regular
spot. In the next rotation, when the spot showed signs
of disintegration, its mean area was still as large as
664 mllllonths (réf. No. 447), and remnants lasted
until 1930 Jan. 28.

1929 Dec. 16.5. Another case, like No. 438» of a
bl-polar group with a regular spot of unusual size
which lasted for two months. Its final position was
nearly 7° behind Its first recorded position on 1929
Dec. 10, 10° having, been Included for normal dr i f t .

1931 Feb. 20.8. Rapid transformation of small Inactive
spots into a big group, the area rising from 161 to
1828 mllllonths In four days.

1935 Dec. 2.2. A great complex stream seen f rom
near Its origin to Its full development (area 2436

continued
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Ref.
No.

Re Г.
No.

467.

474.

491.

503.

604.

609.

6ia.

522.

m l l l l o n t h s ) . A semi-opaque s tructure covered the
preceding part or the fol lowing spot on Dec. 2 and 3.
There was also an apparent clockwise rotation of this
spot.

1936 Apr. 8.0. A brilliant and extensive -flare was
recorded over this group (ßy) on Apr . 8 at 16n.8.
Quarterly Bulletin on Solar Activi ty (I.Â.U.) et seq.

1937 Apr. 24.7. From a small measured area on Apr. 19
of 43 mll l lonths, a giant group developed to nearly
2БОО m l l l l o n t h s by A p r . 27. The group was f l a re-
active, 32 flares be ing col lect ively observed during
Its disk passage. ( I . A . U . , toc. cit.].

1937 July 28.8. The largest group In latitudes >30°
ever recorded at Greenwich. A number of solar f lares
(28) were recorded during Its disk passage, when the
group passed through Its maximum development.

1937 Aug. 6.9.
this group (ßy)
of C.M.

A flare of magnitude 3+ occurred over
on July 31 at 16n.7 at a position 67° E

1937 Oct. 4.4. A great complex spot (y) Presenting Its
full development during disk passage. Its subsequent
decline must have been rapid, for on Its return only
small spots were left In an extensive area of faculae.
The great spot was exceptionally active In flares, no
fewer than 59 being observed as It crossed the disk.
One of these on Sept. 30 at 10h.2 (52° E of C . M . ) and
another on Oct. 7 at 02h.4 (41° W) were especia l ly
noteworthy. The non-occurrence of a great geomagnetic
storm during the disk passage of this active sunspot
may be no ted , a l though two small sc storms were
probably related to this very active solar region.

1938 Jan. 18.4. A great complex (y) spot - seventh in
order of size, 1874-19R4 - attaining its greatest area
(3627 mllllonths) about three days af ter C.M.P. Two
outstanding solar flares were recorded.*- (1) Jan. 20
at 18n.3 and (2) Jan. 24 at 02h.9 (maximum). A great
geomagnetic storm followed 29 hours after the first
flare. Although the second flare occurred 82° W of the
C.M., It seems very probable that a violent geomagnetic
storm (with a great auroral display), beginning nearly
32 hours later was directly related to It. A number of
other flares of lesser magn i tude were recorded In
association with this great sunspot.

1938 Apr. 14.2. A complex stream (ßy) wi th Its axis
considerably Inclined to the solar equator. Two flares
of magnitude 3+ occurred respectively on Apr. 13 at
ОдЬ.б and Apr . 15 at 08h.5. A v iolent geomagnetic
storm began on Apr. 16 at 05h.8.

528. 1938 May 23.8. The origin of this active stream (ß)
was recorded at 21° E of C.M. Its full development
probably occurred soon after Its disappearance round
the west limb. A remnant of the stream lasted till
af ter Aug. 17.

533.

639.

540.

1938 July 15.1. A great composite spot (ßy), ninth In
order of maximum size In the Greenwich records. No.
F>35 in the catalogue Is a return of It.

1938 Sept. 27.8. An Intense flare over this group (8y)
was recorded on Sept. 23 at 16h.9 at a position 80 E
of C.M. The region generally was flare-active, a total
of 27 flares having been recorded (I.A.U. data).

1938 Oct. 11.9. A pair of big complex spots reaching
maximum area (3003 mllllonths) on the central meridian.
The collapse of the group must have been sudden, since
the mean area on the return of the group was only 42
mllllonths, and It died out on Nov. 11.

641. 1938 Nov. 10.8. This complex, changing group (ß£) was
flare-active. A maximum field strength of 4000 gauss
was recorded at Mount Wilson.

543. 1938 Nov. 28.8. This stream (ßy) of vigorous develop-
ment was exceptionally active In solar flares. No
geomagnetic storm was, however, associated wi th the
group.

547. 1939 Apr. 26.4. A brilliant extensive flare occurred
with this spot at a position 59° E of C.M. on Apr. 21
at lßh.6.

548. 1939 Apr . 26.5. Spots continued In this area for
longer than six months and Included the giant group.
No. P57.

549. 1939 May 6.3. A flare of magnitude 3+ was recorded
over this group (ßy) on May 4 at 09n.5.

566. 1939 Sept. 1.0. This flare-active group reached Its
greatest area (3054 mllllonths) Just before passing
round the west limb. Fresh spot formation probably
began on the Invisible hemisphere to produce for its
return appearance so large a group as (Iroup 13427 (No.
568). A solar flare of some Importance occurred on
Sept. 1 at 07h.s.

557. 1939 Sept. 10.4. Like a number of other giant spots,
this great complex group (ßy) decreased rapidly and
returned with a mean area one-tenth that of Its former
d i sk passage. A l though no outs tanding case was
recorded, 45 solar flares were collectlvaly observed
during this f i r s t disk passage ( I . A . U . data). The
non-association of this group with a geomagnetic storm
deserves comment.
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Ref .
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561. 1940 Jan. 5.5. A giant stream of normal type seen from
Its origin 55° E of the C.M. Its maximum area of 2860
mlll lonths was reached on the s ixth day. The leader
spot, Itself exceeding 1200 mlll lonths, can be traced
Intact from Jan. 2 to Apr. 2 and the probable remnants
of It to Apr. 28, i.e. for 112 days. See also Nos. 363
and 438.

562. 1940 Feb. 1.2. This was the return of the big leader
spot of the preceding group. Group 13619 (mean area
472 mll l lonths) representing the fo l lower spot, 16°
behind, might be Included to mate an aggregrate mean
area of 1198 units.

564. 1940 Mar. 26.3. A complex spot (y). Numerous solar
flares occurred and. In particular, a very Intense one
on Mar. 23 at lln.6 ( m a x . ) . A v io lent geomagnetic
storm fol lowed 26.6 hours a f t e r the maximum of this
flare.

579. 1941 July 31.1. A return of an unusual group (Or.
13886) with a mean area of 490 units but showing fresh
development before passing out of view. This earlier
spot was associated with two major flares on July 3 at
16n.4 (max.) and July 6 at 14n.7 (F.A.S.P.' 53, Plate
X X I I I , 1941).

561. 1941 Sept. 16.9. A great complex group (ßy) undergoing
changes. An intense flare of magnitude 3+ (one of the
35 collect ively observed du r ing the group 's d isk
passage) was observed on Sept. 17 at 08^.6, 9° W of the
C.M. A great geomagnetic storm began 20i hours later.

583. 1941 Oct. 29.7. No trace of this big group remained by
the next rotation.

5S5. 1942 Feb. 28.8. A big complex spot (y) noteworthy In
connexion w.lth the first observation of solar radiation
on metre wavelengths. Two notable flares occurred (1)
on Feb. 21 at 13 .8 (max.) at the Sun's east limb over
the spot area (d'AzambuJa, L'Astronomie, June 1942).
A strong synchronous geomagnetic crochet (Ан = -40y)
was recorded at Ablnger. (2) on Feb. 28 at 12n. 7 when
the spot was near the C.M. Another large synchronous
crochet was recorded {^H = -69y). A small geomagnetic
storm, that very probably resulted from the elevated
flare at the Sun's l imb, occurred on Feb. 23, 47.7
hours after flare maximum. Not unexpectedly, a great
geomagnetic storm followed the second flare, the time
interval being 19i hours. A tMra flare, short-lived
but of great bri l l iance, was recorded again In So. on
Mar. 3 , ' f rom which rose a hlg'h-eî>eed prominence seen
as a moving dark filament across the solar disk to the
west limb (Observatory 64, 215, 1942).

591. 1943 Feb. 25.8. A group of considerable size, only one
year before sunspot minimum. The leader spot rose In

continued

591. area to 1324 mllllonths by Feb. 28, but It disappeared
as a dot 29 days later.

592. 1943 Mar. 10.6. This has been rightly ascribed as a
return of No. 590, but It Is clear that a new phase of
development must have begun on the Invisible hemisphere
between the two disk passages. The history of the
region extended over five solar rotations, from Feb. 9
to June 3.

609. 1946 Feb. 5.7. This Immense group (ß/ of the Mount
Wilson classification) Is the second largest group in
this catalogue. Many solar flares were recorded,
Including one of outstanding magnitude on Feb. 6 at
I6n .8 ( m a x . ) , an Ha. spec t rohe l logram of which Is
reproduced In F.A.S.P. , 58, 87, 1946. A great geo-
magnetic storm followed 17.5 hours after flare maximum.
Af te r a lapse of four years, which Included a sunspot
minimum, solar radiation detectable on metre wave-
lengths was again recognised, and bursts of "solar
noise" were associated with Individual flares (Appleton
and Hey, Phil. Mag., 37, 73, 1946).

610. 1946 Mar. 6.7. A return of the great spot of Feb. (No.
P09). On Mar. 5, a geomagnetic crochet of unusual
range for Greenwich (Ан = -81y) began at lln 26m,
reached Its maximum In 2 minutes and ended at 12n 25™.
Nearly synchronous w i t h this crochet, there was a
sudden, intense burst of solar "noise" on 4.1 metres
(Hey, Parsons and Phillips H.H., 108, 369, 1948). A
complete fade-out on long-distance, short-wave radio
channels extended in this country from lln 30m to
12h 07m (Cable ада wireless Limited). At the time, no
'spectrohelloacopes appear to have been In operation
owing to cloudy weather, but at Geneva, M. Martheray
reported the observation of a flare in integrated light
(like the classical case of Carrlngton and Hodgson) at
lln 24го Гог three minutes. No geomagnetic storm
f o l l o w e d later.

614. 1946 July 26.9. The third In order of size of the
great spots in the Greenwich record. A solar riare of
outstanding brilliance and extent occurred on July 25
with Its maximum Intensity at 16n.Б. (Ellison, H.H.,
106, 500, 1946: F.A.S.P., 58, 317, Plate XXI, 1946). A
great geomagnetic storm began 26.3 hours later. Other
notes on flares associated with this giant sunspot are
given by Dodson and Hedeman, Ap.J . , 110, 242, 1949.

622. 1946 Nov. 24.2. This ßy group began near the east
l imb, and the maximum area of 1802 mlll lonths was
reached on the seventh day. The leader spot lasted to
the fourth disk passage.

623. 1946 Dec. 17.0. The continuity of the leader spot of
this big bl-polar group (ßy) Is probable for a period
of not less than 114 days.
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632. 1947 Feb. 11.3. See note to No. 639.

636. 1947 Mar. 10.2. See note to No. 639.

639. 1947 Acr. 7.2. By far the biggest spot' group in the
Greenwich records and probably the largest In'the whole
his tory or sunspot observations. In the preceding
rotat ion It was represented by Group 14051 (No. 636)
w h i c h was I t s e l f the f i f t h largest group In this
catalogue and this group In turn was preceded by Group
14813 (No. 632} the mean area of which exceeded 2000
m l l l l o n t h s . The recorded history of this series of
great spots extended from Feb. 5 to May 11. From the
run of the dally areas, It seems that surges of spot
renewal roust have started on the invisible hemisphere
between the disk, passages of Groups 14813 and 14861 and
b e t w e e n those of Groups 14861 and 14886 when the
greatest area was reached. A f t e r this, the group must
have collapsed, for It returned with a mean area (made
up of two w i d e l y separated groups) of only 661
mllllonths. It Is noteworthy that no great geomagnetic
disturbance was associated with any of the three disk
passages of these giant spots. No flare of outstanding
Intensity appears to have been observed, but 48 flares
were collectively observed. (I.A.U. data).

646. 1947 May 23.2. This complex group (ßy) was flare-
active, 36 flares being collectively observed.

652. 1947 July 17.8. A complex spot (y) reaching maximum
area past the C.M. It was flare-active (28 flares).

666. 1947 Aug. 3.9. The rapid decline of this group (ßy)
had set In near the west limb. No trace of It remained
In the following rotation. The group was abnormally
flare-active (50 flares). Characteristics of some of
these flares are described by Dodson and Hedeman,
Afi .J . , 110, 242, 1949.

667. 1947 Aug. 12.8. This changing, complex group (Y) was
abnormally flare-active (53 flares), though no flare of
outstanding Intensity was recorded.

666. 1948 Feb. 16.3. The first signs of this bl-polar group
(ß) were near the central meridian. A spectacular
development took place between Feb. 19 and 20, when the
measured area rose f r o m 581 to 2067 ml l l lonths .

675. 1948 May 12.4. This big regular spot with penumbral
appendages had Its origin In Group 15457 (No. 670)
which Itself reached a maximum area of 1134 mllllonths.

676. 1948 May 15.8. On May 21 a flare of magnitude 3+ with
Its maximum at l ln .4 was observed visually In Ha
over this group at a position 70° w of the C.M. A
synchronous phase-anomaly on very long radio waves
(16 kc/s. = 18.7 tons.) began at lln 17"> (Bracewell and

continued

676.

677.

687.

690.

692

707.

710.

711.

714.

716.

Stralcer, M.Я., 109, 31, 1949), and an intense burst of
solar "noise" was recorded at lln Za*.

1948 June 2.1. A continuous series of spots (Including
Nos. 679, 680 and 684) appeared In this region until
Nov. 11, i.e. for 5i months.

1948 Dec. 14.6. This giant stream (ßp) may have had a
larger maximum area than 2434 ml l l lon ths on the
invisible hemisphere. The occurrence of a flare on
Dec. 9 at lln. 9 was Indicated by a geomagnetic crochet,
a large "sudden phase-anomaly" on very long"radio
wave-lengths and an Intense burst of solar radiation
recorded on metre wave-lengths. (Septième Rapport de
la Commis ion pour l'Stude des Relations entre les
Phénomènes Solaires et terrestres (1951), p. 123,
Note 18).

1949 Jan. 22.9. A solar flare of magnitude 3+ was
recorded on Jan. 23 at 02n when this giant group was
on the central meridian. A great storm, accompanied by
a brilliant auroral display, began 40 hours later.

1949 Feb. 5.4. Two notable solar f lares, among
numerous minor ones, were associated with this active
group (ßp) - - (1) Feb. 1 at 12n. 6 ( m a x . ) , 51° E of
C . M . , (2) Feb. 11 at lln.2 (max. ) , 80° W of C.M.
(Observatory, 69, 74, 1949, and Ellison, Publications
Royal Observatory, Edinburgh, Vol. 1, No. 4, p. 55.
1950) .

1949 Aug. 1.1. A flare of magnitude 3+ was recorded on
Aug. 5 at 65° W of C.M. over this complex group (ßy)
at 08h. l (max.). (Observatory, 69, 235, 1949). There
were numerous other flares during the disk passage of
the group. One of these of visual magnitude 2 on
July 31 at 14n 20ro to 16n DON being associated with an
enormous burst of solar radiation observed on a wave-
length of 10.7 cm. = 2800 Me /a. (Dodson, Hedeman and
Covlngton, Ap.J., 119, 545, 1954).

1949 Aug. 23.9. With this group (ßy), there was at
first only slight growth for a few days, then a sudden
development between the f i f t h and sixth days, the
measured area rising from 509 to 145B mllllonths. The
spots did not survive to the next rotation.

1949 Sept. 9.3. Numerous flares (46 collectively
observed by International co-operation) occurred over
this group, the most Important being on Sept. 13 at
13n. 2 at 63° W of C.M.

1949 Oct. 7.3. A big, flare-active, complex spot (y) •
soon declining after a brief maximum of 1504 mllllonths.
No trace of It was lef t by the following rotation.

1949 Nov. 14.1. The growth of this equatorial spot was
rapid, an area of 1254 mllllonths being reached on the

continued
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7IP. third day. The spot did not return. A solar flare of
magnitude 3+ occurred on Nov. 19 at 10n.5 (max.) at a
position 70° W of C.M. (Ellsson, Observatory, 70, 77,
1950 and Pub. R.O. Bdinbwgh, loc. cit . , p. 61).

781. 1950 Feb. 20.1. A major flare was recorded over this
complex group (ßy) on Feb. 17 at Oln. 6. (max.). Another
intense flare occurred on Feb. 21 at 23^.7.

724. 1950 Apr. 13.6. A big complex group (y) that did not
survive to the following rotation. A high maximum

"field strength of 4200 gauss was recorded at Mount
Wilson.

741. 1951 Apr. 18.7. A giant complex group (y) wi th
numerous flares but none of outstanding intensity. The
group must have developed considerably on the Invisible
hemisphere, Its first appearance being represented by
Oroup 16722 (No. 740). A still greater development Is
represented by Oroup 16763 (No. 743).

743. 1951 May 16.0. A giant complex group (y), the fourth
largest in this catalogue. Numerous f lares were
recorded but none of outstanding Importance, although
one of them on May 18 (Observatory, 71, 170, 1961)
lasting from 10n 20^ - I4n 16я1 was associated with an
Intense burst of solar radiation recorded on a wave-
length of 10.7 cm. (loc. cit., No. 707, Ap.J . ) . An
Increase in area had taken place on the inv i s ib le
hemisphere since the preceding disk, passage. (See
Group 16746). The subsequent history of this area Is
represented by Oroup 16792 (No. 748), and the last
trace was seen on July 14.

749. 1951 June 18.4. A great composite spot (y). Although
steady in area during this disk passage, the spot
returned (as Group 16818, No. 762) with a mean area
reduced to 639 mllllonths. It is noteworthy that this
Is the third giant group of 1961, i.e. nearly four
years a f t e r sunspot maximum. None of these three
groups was associated with a great geomagnetic storm.
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CATALOGUES OF GEOMAGNETIC STORMS

1874-1954

CATALOGUE I - GREAT STORMS

CATALOGUE II - SMALL STORMS

RECORDED AT GREENWICH AND (SINCE 1985) AT ABINGER.

The following two catalogues supersede those Riven more than twenty-five years
ago in Greenwich Photoheliographic Results 1927 pp. С 127-139 together with the
provisional annual additions which have been published in The Observatory.

The opportunity has been taken to present the data, which have been checked
throughout and revised where necessary, in an improved form. The new presentation
includes (a) additional information about storm-onset when it is characterized by a
"sudden-commencement": (b) the tabulation- of the sunspot of largest mean area within
-3.0 to +5.0 days (i.e. 40° east to 66° west) of the Sun's central meridian at
storm-onset, thus including an interval of one day for a statistical travel-time
of solar particles from Sun to Earth. In the 1927 catalogues, the corresponding
limits were from -4.0 to +4.0 days: (c) the addition of a column giving the longitude
of the Sun's central meridian when the suorm began, thus enabling 27-day recurrence
tendencies to be traced in the storm data: (d) Notes on special features shown by
individual storms have been added, including outstanding auroral displays and any
records of special antecedent solar activity.

As in previous tabulations, the lower limit of range for a great storm at
Greenwich or Abinger has been adopted as 60' in D or ЗООу in H or in Z. For small
storms, the lower limit for inclusion is 30' in D or 150Y in H or in Z. The same
limits apply to the period 1916. to 1924 inclusive when the north component of the
Earth's magnetic field was recorded instead of the horizontal component.

The following explanatory notes are added:-

(1) The first column of each catalogue gives a sequence reference number, 1 to 112
for the great storms and 1 to 697 for the small storms. The addition of a t in
Catalogue I indicates that a note on the storm has been given following the catalogue.
In Catalogue II, the numeration of the storms up to 1925 is the same as that of the
1927 catalogue. The three small storms inserted during the revision have therefore
been given the appropriate number with asterisk according to their date of occurrence.

(2) The storms are grouped according to the year. The interval from the beginning
of the year to the epoch of the maximum of the current cycle is given in brackets to
ОУ1. The adopted epochs of maximum are those published by the Federal Observatory,
Zurich, viz. 1870.6, 1883.9, 1894.1, 1907.0, 1917.6, 1928.4, 1937.4 and 1947.5.



72 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, i874-i954.

(3) The time of storm-onset is given in column 2. (When the time given in cols. 3,
5 and 6. is between 22.8

n
 and 24.0 , the day of the onset of the storm will be one

calendar day earlier than that given in col. 2). For the end of the storm, if it
occurs on the following day or later, the date alone is given because the termination
of the storm ie usually much less definite than the onset. Colurrns 3, 5 and 6 give
the onset time of the storm according to its behaviour as (a) "sudden-commencement"
(SC), (b) abrupt but not a SC, (c) indefinite. In the case of a SC, the range in H
is also given in col. 4. When the range appears as a fraction, it is to be under-
stood that there is a small preliminary impulse in the opposite sense to the main
impulse which is positive except in the cases of inverted SCs, the ranges of which
are printed in italics, (see M.N. Geophys. Supp.' 5, 164, 1948)..

Regarding the accuracy obtainable in timing sudden-commencements, from 1874-
1913, it seems permissible to give the time only to O.I*

1
. From 1914, when new

magnetographs were installed, the time to the nearest minute may be given, and from
1938 when the La Cour "quick-run" magnetograph was installed the time has been given
to O.l

m
 whenever the sharpness of the trace justified this.

(4) The ranges of the storms given in columns 7, 8 and 9 are given to the nearest
minute of arc in D and to the nearest 5 gamma in H and Z. The measured lower limits
of 300y for the great storms and 150y for the small storms were, however, adhered to
before rounding off the measured ranges to the nearest 5y. For the great storm
ranges, especially in the earlier records, the 5y unit probably overestimates the
attainable accuracy.

(5) Particulars of the associated sunspots given in columns 10, 11 and 12 have been
abstracted from the Greenwich Photohleiographic Results, either from the Ledgers, or
(after 1915) from the General Catalogue. Prior to 1916, the published mean area of
a group during its disk passage has been corrected where necessary, so as to exclude
days (as has been the practice since 1916) on which the spot was 80° or more in
longitude from the central meridian or, otherwise, not wholly in view.

Column 13, headed q> -#
0
, gives the heliographic distance from the centre of the

Sun's disk of the spot (or group of spots) at its central meridian passage, cp being
the mean latitude of the spot, and B

o
 the heliographic latitude of the centre of the

disk.

The following is a list of instances in which a considerably larger sunspot was
situated outside the adopted limits of -3.0 to +5.0 days from C.M. at the time of
storm-onset.

CATALOGUE I

Ref.
No.

29
46
71

Date

1804 Feb. 88.6
1915 June 17.1
1938 Jan. 26. Б

Area of
Sunspot
listed

208
268
168

Larger Sunspot
outside adopted

limits

Area

1277
767
2956

From
С. M.
days

+6.0
-Э.8
+7.1

Ref.
No.

82
110

Date

1940 Маг. 31.4
1961 Oct. 28.6

Area of
Sunspot
listed

276
68

Larger Sunspot
outside adopted

limits

Area

1189
325

From
C.M.
days

+6.1
-3.4
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CATALOGUE II

Ref.
No.

95
162
205
243
252
296
298
321
422

Date

1893 Feb. 4.8
1905 Aug. 2. 0
1909 Sept. 30. 2
1916 May 21. 0
1917 Feb. 15. 6
1920 Sept. 22. 1

1921 May 19.8
1925 Nov. . 8. 8
1935 Sept. 10. 7

Area of

Suns pot
listed

91
28
19

67
182
0

10
1ЯБ
0

Larger Sunspot

outside adopted
limits

Area

1011
701
619
1109
2176
532
1324
765
384

From
C.M.

Days

+5.5
-5.0
+6.4
-5.3
+6.1
-6.5
+5.1
-4.8
+5.1

Ref.
No.

451
460
622
532
536
540
543
559
681

Date

1937 Sept. 30. 6

1938 Mar. 5.5
1942 Feb. 23.6
1943 Feb. 17.2
1943 July 9.3
1943 Sept. 2.7

1943 Oct. 8.4
1945 Mar. 14.0
19Б2 Nov. 26.8

Area of
Sunspot
listed

177
30
180
0
8
0
0
0
11

Larger Suns pot
outside adopted

limits

Area

2661
586
1549
649
550
691
575
451
919

From
C.M.

Days

-3.8
-4.7
-5.8
+5.5
-4.2
-3.4
+5.3
+5.1
+5.1

The small number of cases in Catalogue I in which a significantly larger sunspot was
beyond the adopted limits at the time of storm-onset illustrates the statistical relation-
ship between the greater magnetic storms and the larger sunspots.

The following are the chief amendments that have been made during the present
revision and extension of earlier published data:-

CATALOGUE I

Ref. No. 18. 1892 Mar. 6
k
 In the 1927 catalogue, a small sunspot (Group 2441) of

mean area 11 millionths had been omitted. With the present adopted limits
(-3.0 to +5.0 days) that spot is now replaced by Group 2439 of mean area
48 units.

No. 24. 1892 July 16» Range in D corrected from 89' to 78'.

No. 66* 1937 Feb. 3. This storm has been inserted and that of Apr. 25 (Obser
r

vatory lipt for 1937) transferred to catalogue II.

No. 80. 1940 Mar. 24. Range in H corrected from lOOOy to 1370y and the Z range
corrected from 800y to lOOOy.

CATALOGUE II

No. 25*. 1882 Nov. 21.6, This storm has been inserted.

No. 104. 1894 Jan. 3.7. The range in D has been corrected from 37' to 57* and
the H range from 152y to

 >
345y. However, the storm has been retained in

Catalogue II, because the range in Z is far below that of great-storm level.

No. 229*. 1914 Oct. 28.1. This storm has been inserted.

No. 243*. 1916 July 1.0. This storm has been inserted.
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No. 317. 1925 Sept. 1.7. The D and H rangée have been revised as also for Nos. 318
and 319.

No. 328. 1926 May 3.9. From this storm to the end of 1927, the present list
supersedes that given in the 1927 catalogue.

Storm Commencemen t s . In the re-examinât ion of magnetograms, the following small
storms (Catalogue II) were found to be preceded by "sudden-commencements"
(SCs) that hadbeen omitted from the 1927 catalogue but which appear sufficiently

distinctive to warrant inclusion here:-

Nos. 58, 173, 201, 231, 238, 243*, 271, 283 and 327.

The onset of No. 21 has been revised from SC to i (indefinite), the SC on July 31 at
14.3" having occurred during the revised period of the storm.

The following storm-onsets were changed from SC to a (abrupt):-

Nos. 10, 11, 98, 117, 145, 146, 156, 162, 164, 183, 198, 202, 204, 229, 252
and 322.

All times throughout the two Catalogues and in the notes to Catalogue I are
expressed in Universal Time (U.T.). Areas of associated sunspots are corrected for
foreshortening and expressed in millionths of the Sun's hemisphere.
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CATALOGUE I. - GREAT GEOMAGNETIC STORMS RECORDED AT GREENWICH - A B I N G E R , 1874-1954

Ref.
No.

1

. 2

3
4

5t
6
7
8
of
V 1

10
11

12

13t
14

15

16

17
18
19
20
21
22
23t
24t
25

26

GEOMAGNETIC STORM

Date

1874.0(+3.y4)

Oct. 3.6-4

1880.0(-3.y9)

Aug. 12.5-14

1881.0(-2.y9)

Jan. 30.8
Sept. 12. 5-13

1882.0(-l.y9)

Apr. 17.0
Apr. 20.2
June 24. 5
Aug. 4 .7-5

<Nov. 17.4-18
'Nov. 20.0

1883. 0 (-O.y9)

Apr. 3 .4-5
Sept Л 6. 1-17

1884.0(-Ю.У1)

July 2.8-4

1885.0(+l.yl)

Mar. 15.4-16
May 25.6-26

1886.0 (+2 yl)

Mar. 30.3-31

1891.0(-3.yl)

May 13. 3-16

1892.0(-2.yl)

Feb. 13.2-14
Mar. 6.4-7
Mar. 11.9-13
Apr. 25.6-27
May 18. 4-19
June 27. 2
July 12. 7-14
July 16.5-17
Aug. 12.5-13

1893.0(-l.yl)

Aug. 18.0

ONSET U.T.

S.C. a i

h ^ h h
13.9 53

11.7

19.7
12

23.5 9/162
03. 6 23/ 109
12.4 13/52
15.8 30/127
10. 2 >180

00

09.0
02. 7 9/93

19.3 11/167

10.7
13.7 30/113

08.3

08.3

05. 5 9/64
09.7

22.5 144
14

08.4 61
05.0 20
17.8 10/268

12.6
12.6

00. 2 12

RANGES

D H Z

' Y Y

57 >235 325

66 >300 385

75 330 365
65 335 345

>59 >455 >1040
>68 >300 >340

50 325 235
36 335 260

115 >565 >1060,
85 >1090 >1040J

58 190 315
52 345 >240

41 330 295

54 170 370
31 360 125

73 >335 285

52 340 >330

>73 >540 >635
49 >290 325
74 295 375
58 390 395
75 300 480
36 305 >315
34 520 285
78 590 370
75 540 405

34 250 >350

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5d.O

*™P C.M.P. Area <p -B0

1874

127 Oct. 4.6 984 -19

1880

343 Aug. 13.9 302 +18

1881

412 Jan. 30.0 418 - 7
566 Sept. 9.9 519 * 6

1882

729 Apr. 19. 1 1892 -23
729 Apr. 19. 1 1892 -23
780 June 19.6 217 +20
808 Aug. 1.6 350 -18
885 Nov. 18.8 1928 +17
885 Nov. 18.8 1928 +17

1883

987 Apr. 3.4 543 +20
1114 Sept. 13.9 974 -29

1884

1419 July 2. 1 434 -16

1885

1622 Mar. 16.2 244 +12
1672 May 24.3 531 +15

1886

1860 Mar. 30.8 487 -10

1891

2211 May 10.7 235 -22

1892

2421 Feb. 11.9 2638 -22
2439 Mar. 1.7 48 -12
2440 Mar. 10.6 423 -21
2486 Apr. 23.8 575 +15
2515 May 16.8 705 ~12
2567 June 25.0 337 + 9
2581 July 10. 2 1691 + 7
2583 July 14.0 832 -36
2615 Aug. 11.5 277 -37

1893

3131 Aug. 20.5 220 -19

Long.
Of

C.M.

о

57

253

155
66

93
51

266
82

,139
405

135
104

228

96
237

122

280

238
306
233

4
63

256
50

360
3

153
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CATALOGUE I. - GREAT GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1674-1964

Ref.
No.

27
28
29t
30
31
32
33
34

35
36

37

38t
39

40

41
42t

43t
44
45t

46

47
48

49

50

GEOMAGNETIC STORM

Date

1894.0(-0.yl)

Feb. 22.9-24
Feb. 25.3-26

Feb. 28. 6-Mar.l
Mar. 30.7-31
July 20.2-21
Aug. 20. 1
Sept. 14. 0-15
Nov. 13.6-14

1898.0(+3.y9)

Mar. 15.0-16
Sept. 9.5

1900.0(+5.y9)

May 5.1

1903.C(-4.yO)

Oct. 31. 2-Nov.l
Dec. 13.5-14

1907.0(070)

Feb. 9. 6-10

190aO(+l.yO)

Sept. 11. 9-12
Sept. 29. 1-30

1909.0 (+2 yO)

Jan. 3.5-4
May 14.2-15
Sept. 25. 4

1915.0<-2.y6)

June 17. 1-18

19Г7.0 (-0*6)

Aug. 9. 2-10
Aug. 13.6-15

1918. 0 (-Ю.У4)

Aug. 15-7-16

1919.0(+l.y4)

Aug. 11.3-12

ONSET U.T.

S.C. a i

h m ty h h

22. 5 32
07. 8 47/122
15.2 78/226

17
06. 0 43
02. 9 134
01.2 52
14. 1 3/54

OOi 8 6/47
12.0

03. 1 26

06. 0 68
12.5

14. 2 20/96

21. в 133
01.4 11/82

12
05.0 75

08.4

01 52 34

04 11 7/74
14 24 42

15 51 14/142

06 56

RANGES

D H Z

' Y Y

52 >260 390
74 400 >270
49 340 >230
57 325 470
63 690 >520
66 >445 >530
40 300 430
50 350 500

83 >345 >520
57 >365 480

30 210 370

119 1175 1440
60 >135 >355

95 >225 >460

84 >355 >445
>65 400 380

71 >120 150
50 430 >355

193 1710 >1080

71 >375 >295

-

55 315 225
40 380 335

30 370 155

58 >360 >720

LARGEST GROUP OF SUNSPOT8
-3d. 0 TO +f>d.O

°™UP C. M. P. Area cp-*o

1894

3412 Feb. 22.6 1277 -25
3412 Feb. 22.6 1277 -25
3413 Feb. 25.2 208 -19
3464 Apr. 2.5 977 +28
3624 July 17. 1 588 -17
3668 Aug. 17. 1 1336 0
3701 Sept. 12. 4 430 -22
3793 Nov. 10.5 147 -25

1898

4702 Mar. 11.6 981 - 6
4781 Sept. 9.2 1636 -19

1900

4924 May 2. 6 137 - 2

1903

5098 Oct. 31.7 493 -23
5129 Dec. 14.0 310 +21

1907

6108 Feb. 12.4 I860 -10

1908

l\\\\ Sept. 10.0 743 +6
6533 Sept. 26. 7 417 + 2

1909

6591 Jan. 3.2 656 +12
6669 May 13.7 669 -14
6728 Sept. 23. 8 619 -12

1915

7299 June 18. 5 268 0

1917

8181 Aug. 10.2 2389 +10
8181 Aug. 10.2 2389 +10

1918

8631 Aug. 16.6 933 + 3

1919

8994 Aug. 9.2 543 -13

Long.
Of

C.M.

о

182
150
107
71
36

347
18

300

74
235

204

304
94

343

241
14

183
260
285

53

142
84

278

198
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CATALOGUE I. - GREAT GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-1954

Ref.
No.

51
52t

53t

54t
55t
56
57t

58
59
60

61
62

63
64

65

66
67
68

69
70
71"
72"
73"

74
75t
76
77
78
79

GEOMAGNETIC STORM

Date

1920.0(+2.y4)

Mar. 4.5- 5
Mar. 22.4-23

1921.0(+3y4)

May 13. 6-17

1926.0(-2.y4)

Jan. 26.7-27
Feb. 23.7-25
Apr. 14.6-15
Oct. 13.8-16

1927.0(-l.y4)

July 21. 9-22
Aug. 20.3-21
Oct. 12.4

1928.0(-0.y4)

May 27.5-29
July 7.9- 8

1929.0(40.y6)

Feb. 27.3-28
Mar. 11.6-13

1932.0(+3y6)

May 29.5-30

1937.0(-0.y4)

Feb. 3.0
Apr. 26.7-^27
Apr. 27.8-28

1938.0(-Ю.У6)

Jan. 16.9-17
Jan. 22.2-23
Jan. 25.5-26
Apr. 16.2
May 11.7-13

1939.0(+ly6)

Feb. 24.7-25
Apr. 16.9-17
Apr. 24.7-26
Aug. 16.5-17
Aug. 22.0-23
Oct. 13. 1-15

ONSET U. T.

S . C . a t

Ml
h m чр h m h

11 36 5/43
09 11 24

13 10 13/178

16 20
16 30

14 03 9/78
1" 26 39

21 04 98
06 36 14/39
10 25 10/70

13
22

07 34 21/3P
13 55 47/140

11

23 02
17 54 52

19

22 35 171
05 30

11 48 10/43
05 49 32/111
15 54 39/109

17 08 29
21 27.4 43
17 36.6 162

11
00 40 81
02 05.0 78

RANGES

D H Z

' Y Y

64 240 280
86 730 >490

110 >740 >460

60 >420 >205
60 305 >205
70 455 >205

112 >430 >600

59 310 335
43 320 205
56 350 240

35 335 210
84 >540 470

74 370 240
47 305 290

38 340 265

42 305 145
44 400 275
42 >310 260

46 370 290
57 725 240

126 1055 570
307 1375 500

79 960 420

65 295 330
53 350 310
46 555 170
34 345 185
47 300 360
52 315 250

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5d.O

№ C.M.P. Area cp-flQ

1920

9133 Feb. 29.0 267 - 3
9143 Mar. 21.7 1966 + 2

1921

9334 May 14. 7 1324 + 3

1926

9861 Jan. 24.5 3285 +26
9880 Feb. 19. 1 518 -13
9917 Apr. 12.2 139 +18

10062 Oct. 11. 1 986 +12

1927

10342 July 19. 1 185 -18
10362 Aug. 21.0 221 + 4
10406 Oct. 10.6 334 -18

1928

10613 May 27.8 108 +14
1065R July 7.4 513 -31

1929

10879 Feb. 27.8 183 +13
10PB9 Mar. 10. В 10Р4 - 2

1932

11491 May 26.4 314 + 5

1937

12204 Jan. 31. 1 1734 - 4
12320 Apr. 24. 7 1674 +24
12320 Apr. 24.7 1674 +24

1938

12673 Jan. 18.4 2955 +22
12673 Jan. 18.4 2955 +22
12682 Jan. 26.5 168 +26
12777 Apr. 14.2 1098 +32
12808 May 10. 4 713 - 4

1939

13189 Feb. 26.8 189 +36
13235 Apr. 16.0 685 +19
13247 Apr. 26.5 953 -11
13379 Aug. 16.0 453 -25
13387 Aug. 22.0 927 + 6
13446 Oct. 12.0 456 -12

Long.
Of

C.M.

О

360
125

18

8
358
61

171

62
33
52

283
96

245
82

56

158
147
133

245
175
132
148
171

317
2

259
193
120
153
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CATALOGUE I. - GREAT GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-1954

Ref.
No.

sot
Bit
82t
83

84t
85t
86t

87t

88

89t
90

9lt
92

93t
94
95t
96t

97
98
99

100
101

102

103

104t

105t
106

GEOMAGNETIC STORM

Date

1940. 0 (+2.y6)

Mar. 24.6-26
Mar. 29.7-31

Mar. 31. 4-Apr.l
June 25. 1 -26

1941.0(+3.y6)

Mar. 1.2-2
July 4. 2- 5
Sept. 18. 2-20

1942.0(+4.y6)

Mar. 1. 3- 2

1943. 0 (+5.y6)

Aug.28. 5-Sept.l

1944. 0 (+6.y6)

Apr. 1.8- 3
Dec. 15.8-17

1946.0(-l.y5)

Feb. 7.4- 8
Mar. 23.7-27
Mar. 28.3-29
Apr. 23.3-25
July 26.8-27
Sept. 21. 7-24

1947. 0 (-O.y5)

Mar. 2. 2- 4
Apr. 17.5-18
July 17. 7-19
Aug. 22.4-25
Sept. 23. 5-25

1948. 0 (+0.y5)

5 Aug. 8.0-9
'Aug. 9.5-11
Oct. 17.9-19

1949.0(+l.y5)

/Jan. 24.8-25
'Jan. 25.6-26
May 12. 3
Oct. 15.3-17

ONSET U.T.

S.C. a t

li m y h m h

13 48
16 03 134
09 41. 3 108
02 53. 8 32

03 57.5 45
03 42.2 44

05

07 29

12 52.5 187

19
18 52.8 27

10 19.3 42/11П
17

06 35. 6 K4/162
07

18 46.5 320
17 13.5 5/113

03 59.8 33
12 25.8 22/52
17 48.5 208
09 10.8 91/174
12 29.4 21/91

23 00 9/82
13

22 10.5 82

18 27.6 93
15

06 40
08 07.9 Я2/201

RANGES

D H Z

Y Y

131 1370 1000
70 640 550
56 620 245
52 470 250

186 1650 1310
78 945 745

123 1250 1115

86 510 175

48 320 260

38 380 105
69 265 415

78 525 375
88 420 615

162 1660 920
91 580 570
76 925 615

136 925 450

60 480 345
67 375 345
40 510 135
54 465 145
67 310 340

47 345 270 >
36 275 165 *
59 435 290

71 430 315,
83 595 490 '
76 705 535
46 345 210

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5d.O

Group c.M.P. Area cp -S0
NO.

1940

13555 Mar. 26.3 1189 +19
13555 Mar. 26.3 1189 +19
13568 Apr. 2. 2 275 - 6
13629 June 25.4 683 -18

1941

13814 Feb. 27.3 416 +22
13886 July 3.9 490 +10
13937 Sept. 16. 9 1862 +5

1942

14015 Feb. 28.8 1549 +14

1943

14170 Aug. 25.8 27 -21

1944
_

14238 Dec. 14.5 650 -21

1946

14417 Feb. 5.7 4779 +33
14461 Mar. 20.8 260 -13
14471 Mar. 27.0 492 +28
14501 Apr. 26. 1 640 +38
14585 July 26. 9 3958 +17
14643 Sept. 19. 8 767 +13

1947

14838 Feb. 28.4 697 +28
14905 Apr. 19.8 226 -14
15069 July 20. 5 965 +8
15116 Aug. 18.9 192 +12
15174 Sept. 25. 5 671 +11

1948

15646 Aug. 8.9 790 -22
15646 Aug. 8.9 790 -22
15743 Oct. 17. 3 946 +7

1949

15871 Jan. 22.9 2213 +28
15871 Jan. 22.9 2213 +28
16042 May 11.5 359 -13
16250 Oct. 17.2 405 + 9

Long,
of

C.M.

О

158
91
69
16

329
118
193

190

191

207
39

275
52

351
8

198
165

198
307
180
69

4

108
! 88
251

I 2 9

í 18
51

148
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CATALOGUE I. - GREAT QEOMAOKETIC STORMS RECORDED AT GREENWICH - ABIHOER, 1874-19Б4

GEOMAGNETIC STORM

Ref.
No
' „ ONSET U.T.

Date

S.C. o í

1950.0<+2.y5) h m ^ h

107t Feb. 20.0-22 23 40.4 30
108 Aug. 18.7-20 15 38.9 22

195 1.0 (+3*5)

109 Sept. 25. 5-26 13
ПО Oct. 28.5 11 53.1 45/90

1952. 0 (+4.
У
5)

111 Apr. 21.5-22 11 49.9 27
112 June '29. Я -30 19 32 40

LARGEST GROUP OF SUNSPOTS
-3

d
. 0 TO +5

d
.O

Lona..

RANGES

D H Z

Y Y

120 425 360
61 305 460

101 455 395
84 545 420

60 . 340 195
29 320 205

Group
No.

16410

16592

16869
16891

16968
17001

THE GREATEST STORMS

Of

C.M.P. Area 9 -B
0
 °'

M<

1950

Feb. 20. 1 1853 +17 266
Aug. 21.2 412 -17 52

1951

Sept. 22. 6 37P + 8 135
Oct. 25.6 68 +4 59

1952

Apr. 18. 6 438 - 4 260
June 29.2 555 -12 63

Of the above 112 great storms, the following tabulated
In order of date were of outstanding magnitude.

Date of Storm

1882 Nov. 17.4, 20.0

1903 Oct. 31.2
1909 Sept. 25. 4
1921 May 13.6
1938 Jan. 25.5
1938 Apr. 16.2
1940 Mar. 24.6
1941 Mar. 1.2
1941 Sept. 18. 2
1946 Mar. 28.3
1946 Sept. 21. 7

RANHES

D H Z

Y Y

115 >1090 >1060

119 1175 1440

193 1710 >1080

110 >740
 >

460

126 1055 570

307 1375 500

131 1370 1000

186 1650 1310

123 1250 1115

162 1660 920

136 925 450

Area of
Associated
Sunspot

1928
493
619
1324
I68t
1098
1189
416
1862
492
767

Interval
from

Sunspot
Majlmum

У

-1.0
-3.2
+2.7
+3.8
+0.7
+0.9
+2.8
+3.8
+4.3
-1.3
-0.8

t See note to this storm (No. 71) .

For storms of outstanding range during the period 1840 to 1874, see the
following dates in the last table of this section (p. 102):- 1841 Sept. 24,
1847 Sept. 24 and Oct. 23. 1B48 Nov. 17, 18Б9 Sept. 2 and 1872 Feb. 4.
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N O T E S

Ref.
No.

Ref.
No.

5. 1882 Apr. 17.0. This storm, with its notable range In
1 of more than 1040y was the rirst and more active of a
pair of storms, the second following on Apr. 20. A
brilliant display of the Aurora Australie was seen from
New Zealand on Apr. 17, the culmination of the display
being about 7 p.m., or 07^ U. T. (Synons1 Meteorological
Magazine 17, 72, 1882). At about the same time (U.T. ),
or perhaps half-an-hour earlier, the climax of a
display of the Aurora Polaris was recorded In Illinois
(E. L. Larkln, ibid. p. 104). At Greenwich, where It
was daylight, the Z trace had reached a very low
minimum at 06^.1 and was passing to a high maximum
value at about 13n, the overall range exceeding lOOOy.
Another spectacular display of the Aurora Australie was
recorded In New Zealand on Apr. 20, with Its maximum
near 08h U .T. , but the large distinctive movements
of the Z t race at G r e e n w i c h on Apr . 17 are not
repeated.

9. 1882 Nov. 17.4, Nov. 20.0. A complex storm that might
have been catalogued as two separate disturbances
bare ly separated f r o m one another and presumably
related to Intense chromospherlc ac t iv i ty over the
giant sunspot (see note to No. 38 In the catalogue of
large sunspots). During the auroral display associated
with the storm, a moving streak of auroral light was
observed at Greenwich on the evening of Nov. 17
(Maunder, Observatory 6, 192, 1883).

13. 1885 Mar. 15.4. The associated sunspot was small, but a
fairly extensive area of faculae surrounded It and the
neighbouring group (No. 1624), thus suggesting a large
group when the region was on the Sun's Invisible
hemisphere .

23. 1892 July 12.7. A bril l iant reversal of Ba. (solar
f l a r e ) , 32 east of the Sun's central mer id ian ,
was observed over Group 2583 on July 11 at lln.7.
(Astronomy and Astrophysics 11, 815, 1892). A
synchronous geomagnetic "crochet" (Ан = -ЗОу) was
recorded on the Greenwich magnetograms. The time-
Interval between the flare and the storm-onset was 30
hours. A larger spot group, No. 2581, was nearer the
central m e r i d i a n and Is a c c o r d i n g l y l i s ted In the
catalogue.

24. 1892 July 16.5. An extensive solar flare was recorded
19i hours before storm-onset on К spectrohellograms -
the f i rs t flare to be thus recorded (Hale, Ap.J., 73,
384, 1931). The associated spot (Group 2683) was then
22° west of the Sun's central meridian.

29. 1894 Feb. 28.6. A much larger sunspot (Group 3412) of
mean area 1277 ml l l lonths was 80° W of the central
meridian.

38. 1903 Oct. 31.2. The chromosphere over the associated
sunspot (mean area 493 mll l lonths) was active,
brilliant reversals of Ba. being recorded by A. Fowler
on Oct. 31 and less brilliant ones on Oct. 29 and 30
(iature 69, 6, 1903). Evidence of the occurrence of an
Intense flare 28 hours before the onset of the storm Is
provided by the record of a strong "crochet" on the
Zo-se magnetograms (M. Burgaud, Observatoire de li-Ka-
V e i , XI, 19Б1). The storm Itself, the most notable
s i n c e the dual s t o r m of 1882 N o v . , was of great
Intensity from 12& to 2ln and ended abruptly after 26
hours duration. Auroral displays were recorded from
England, Hungary and New York, the telegraphic services
being seriously dislocated (Maunder, Knowledge 26, 277,
1903).

42. 1908 Sept. 29.1. The spot associated with this storm
had an area of only 417 mllllonths, but significantly
It was the return of a big group (No. 6510) with a mean
area of 1619 mllllonths.

43. 1909 Jan. 3.5. Although the storm had an indefinite
onset a SC occurred at 18n. 6 (Лн = +60y).

46. 1909 Sept. 2F.4. This notable storm subsided rapidly
after about ten hours of great Intensity. The abrupt
Impulse listed as occurring at 08n.4 was evidently
followed by a typical large SC at llh 42m, lost on the
Greenwich traces In the violent onset-movements. The
SC clearly appears on the Al lbag magnetograms w i t h a
range of +100Y In H. The Aurora Australie was recorded
from Australia and the Cape (Journ. Б.А.А. 20, 40 and
97, 1909). An Intense solar flare occurred 26 hours
before storm-onset (22.3 hours if the obscured SC be
taken) over the northern aunspot (Group 6728). See

W. J. S. Lockyer, H.H. 70, 12, 1909. A geomagnetic
c r o c h e t (Ан = -40v), synchronous w i t h the f l a re
(Sept. 24, IQh - 12*. 6), was recorded at Greenwich.

52. 1920 Mar. 22.4. The great auroral display associated
with this storm was covered by collective observations
from Australia, Europe and North America from Mar. 22d
13h to Mar. 230 06n. During this period the Z value at
Greenwich decreased from a high positive range (off the
sheet) at about 17h to a low minimum value at about
03h, representing a range >490y (W. Housman, Hen.
B . A . A . 29 IV, 1931; J. P. Henderson, Journ. f t .A.S.
Canada 14, 127, 1920; G. Hartnell, Terrestrial Magnetise
25, 69, 1920).

53. 1921 May 13.6. The great auroral display associated
with this complex storm was widely observed. It was
seen from as near to the equator as Samoa and was also
visible at Watheroo in bright moonlight. In the United

continued
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Ref.
No.

Ref.
No.

53. States the display was described as "almost unique for
native Callfornlans". (Terr. Hag. 26, 98 and 118, 1921:
Hen. В.Л.А. , loc. cit.).

64. 1926 Jan. 26.7. This storm was preceded by two notable
solar f l a r e s recorded over the great sunspot on
Jan. 24d 1^.7 and Jan. 25a 20h, giving time-Intervals
of 48 hours and 24 hours respectively. (0. E. Hale,
Ap.J. 73, 396, 1931).

55. 1926 Feb. 23.7. This storm was undoubtedly associated
with a spot that was the return, with greatly diminished
area, of the giant spot associated with storm No. 54.
An extensive flare, consisting of brilliant filaments,
was recorded at Kodalkanal on Feb. 22 at 02n.3 lasting
for more than seven hours (T. Royds, H.H. 86, 381,
1926). On account of Its rather larger size Group 9880
has been tabulated, according to the procedure herein
adopted.

57. 1926 Oct. 13.8. A SC G^H = +39y) occurred on Oct. 13
at 19b 26™ but the storm did not d e v e l o p u n t i l
Oct. 14.7. An Intense solar flare was recorded on
Oct. 13 at 13n.2 over Group 10065 which had a mean area
of 527 m l l l l o n t h s and was thus smaller than the
associated group listed in the catalogue.

71. 1938 Jan. 25.5. The associated auroral display was the
greatest seen from the south of England for many years,
and It was also visible as far south as Italy, Madeira,
and Bermuda. The Aurora Australia was recorded at sea
In latitude 34°.9 S. The display as witnessed from
Sussex Is described In detail by Capt. Barlow (Quarterly
Jown. R. Net. Soc. 64, 215, 1938). Red auroral
emission over the North Sea was measured by Stornier to
a height of 600 tans, (Mature 141, 965, 1938). This
geomagnetic storm apparently had Its origin In a solar
flare which occurred 33 hours earlier at the extreme
posi t ion of 82° west of the Sun's central meridian
over Group 12673. The statistical limits of distance
f r o m the C.M. require Or. 12682 of mean area 168
mll l lonths to be tabulated In the catalogue against
this storm.

72. 1938 Apr. 16.2. The listed ranges of this intense,
short-lived storm occurred between 05h.8 and 08n. The
storm was completely over by left.

73. 1938 May 11.7. The most noticeable features of this
fa i r ly Intense storm of rather short duration were
(1) a high posit ive peak in H at 17n. 9 matched by a
lesser positive peak In Z, (2) a deep dip in H at 23h.7,
a similar negative dip In Z at 23n. 8, and a synchronous
eastwards peak: in D. The pattern of the traces suggests
an aurora going southwards over Greenwich.

75. 1939 Apr. 16.9. A second and larger SC (Дн = -4/Н13у)
occurred at 01n 56m.5.

80. 1940 Mar. 24.6. The most active period of this storm
lasted from 16h on Mar. 24 to 05n on Mar. 25, though
H remained agitated for some hours' afterwards. H
reached Its highest value at 16n.7, and low values
occurred at 21&.3 and On.6 (Mar. 25). Maximum Z was
reached In a series of four peaks between 16n.2 and
18n. 2 and minima occurred at 21n.3 and 0^.5. The moon
was full on Mar. 23, 19й.5, so that the conditions for
observing an auroral display were unfavourable. At
Allbag the storm was the severest for TO years (Terr.
Hag. 45, 352, 1940). A major solar flare (magnitude 3+)
was recorded on Mar. 23 at lln.3 37° east of the C.M.
over the big sunspot l isted (time-Interval a 26.8
hours). A crochet synchronous with the flare had the
large range In H of -64у.

81.1 1940 Mar. 29.7, 31.4. The first of this pair of storms
82.' (like the preceding storm on Mar. 24) was associated

w i t h a large sunspot (Group 13555), active in solar
flares. One of these, of magnitude 3, occurred 47.6
hours before storm-onset on Mar. 29. Another flare, of
comparable magnitude, was recorded on Mar. 30 at 55° W
of the C.M. and 32.1 hours before the onset of the
storm on Mar. 31. Because of the statistical limits of
position Imposed In the tabulation, Group 13568 and not
Group 13БББ (the probable source of disturbance) had to
be listed In the catalogue for storm No. 82. '

84. 1941 Mar. 1.2. • This very Intense storm was accompanied
by an "unusual display of dark red aurora", as recorded
from Scotland (Meteorological Magazine, 1941 In MS.).
The Intense part of the storm occurred between 14n and
19h, after which the storm quickly subsided. Although
no direct observation of an Intense antecedent flare
appears to have been recorded, a geomagnetic crochet
was recorded at Ablnger on Feb. 28 with onset at 09n

28m.9, r is ing rapidly In 1.1 mlns. to a maximum and
ending at 10n 0™, the range In H being -28у. This
gives an e f fec t ive time-Interval from this undoubted
U-V flare- e f f e c t to the storm-onset of 18± hours.
(See No. 13 List A, pp. 202-208, N. H. Oeophys. Supp. 5,
1948).

'85. 1941 July 4.2. A d i s t i n c t i v e SC (as t a b u l a t e d )
occurred 25 hours before the violent period of this
storm began, w i t h a probable second SC on July 5 at
04n 5914.7. An Intense solar flare, lasting 5± hours,
over the active spot Group No. 13886, was observed 36.4
hours before this second SC. A notable feature of the
storm-traces was the swing In H at 12n on July 5 from
negative values to a high positive peak at 12n.8, with

continued
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Ref.
No.

Ref.
No.

85. secondary positive peaks at 14h. 7 and 15n.5. Z reached 93.
a high positive peak, at 12й. 6 and a slightly higher one
at 14n.7. The storm ended abruptly soon after 23n on
July 5.

B6. 1941 Sept. 18.2. This Intense storm was accompanied by
an auroral display in the eastern United States, 96.
unparalleled for many years. The display was seen as
far south as Florida (McNlsh, Terr. Mag. 46, 461, 1941).
An Intense solar flare occurred 20 hours before the
onset of the storm at a position 9 W of the C.M. over
the big sunspot listed (Observatory 64, lei, 1941).
A synchronous crochet (Лн = -29y) was registered at
Ablnger.

87. 1942 Mar. 1.3. This storm, with relatively small range
In Z, was associated with giant pulsations superimposed
on the storm-traces from 14£n to 17*1 on Mar. 1. Their
period was about 4 minutes and their amplitude in H
about Buy. The solar antecedent of the storm appears
well-established - an extensive flare over the sunspot
on the central mer id ian and a strong synchronous
crochet (Дн = -P9y) giving an ef fect ive travel-time of
19i hours for solar particles from Sun to Earth. During 96.
the disk-passage of the associated sunspot, solar radio
emission at metre wavelengths (solar noise) was f i rs t
recorded. (Appleton and Hey, Phil. Hag. 37, 73, 1946).

89. 1944 Apr. 1.8. The Sun was spotless from Mar. 31 to
Apr. 6. The spot group previous to this period (No.
14191) crossed the C.M. on Mar. 25.1. This storm, with
I n d e f i n i t e onset appears to be a member of a long-
c o n t i n u e d 27-day sequence (solar M-reglon storm). 104.

91. 1946 Feb. 7.4. A brilliant and extensive solar flare,
w i t h i t s m a x i m u m 17.б hours b e f o r e s torm-onset,
occurred 19° W of the C.M. over the great sunspot.
(See note to No. 609 in sunspot catalogue).

93. 1946 Mar. 28.3. A remarkable feature of this storm was
the very large positive excursion of H from about 12£h
to 15£h vvlth its highest peak, at 13n. 6. The Z trace 105.
showed large rapid movements with an extreme negative
value at 13n.2. The D trace was also v io len t ly
disturbed over this period. A display of the Aurora
Australie was observed from Watheroo (lat. 30°.S) from 107.
llh Зб"1 to 14h 15"1 (U. T. ). At 13h 30m "very bright
rays appeared to originate from the arch and converged
to a point 10° north of the zenith". (W. Parkinson,

continued

Terr. Nag. 51, 298, 1946). Although the associated
sunspot listed showed no distinctive features, a solar
f l a r e of magnitude 3, lasting for more than three
hours, was observed In Its v i c i n i t y about 25 hours
b e f o r e storm-commencement.

1946 July 26.8. The solar antecedent of this storm was
a great flare - one of the most brilliant and extensive
ever recorded (see note to No. P14 In the sunspot
catalogue). The time-Interval between flare-maximum
and storm-onset was 26.3 hours. The storm subsided
abruptly soon after 10h on July 27, i.e. duration about
15i hours. Because of the high Intensity of the flare,
It Is surprising that no geomagnetic crochet appears on
the A b l n g e r traces at 16n 27m on July 85 (flare-
maximum). W e a k disturbance was present, but the
movements were quite I n s u f f i c i e n t to obscure even a
small crochet. A definite crochet, however, appears on
the San Juan magnetogram reproductions published by the
U.S. Coast and Geodetic Survey, Washington. On the
magnetograms from Cheltenham and Tucson crochets, If
present, are not dist inctively shown.

1946 Sept. 21.7. Following the SC listed, quiet
condi t ions prevailed for eleven hours, f o l l o w e d by
moderate disturbance for about six hours. Then Intense
dis turbance began which lasted from 10h to 17h on
Sept. 22. Although no specific flare can be definitely
assigned as the probable precursor of this storm, the
associated sunspot was complex (ßy) and def in i te ly
active In flares.

1949 Jan. 24.8, 25.6. This storm was associated with a
great auroral display seen at Its best in Scotland, the
sky be ing general ly cloudy in southern England.
(J. Paton, Observatory 69, 119, 1949; see also

W. Jackson, ibid. p. 76 and Mature 163, 774, 1949, for
Canadian reports). A solar flare of major magnitude
was observed over the big sunspot 40 hours before the
geomagnetic storm began.

1949 May 12.3. A major solar flare occurred 10° E of
the C.M. on May 10 and 34± hours before this storm
began.

1950 Feb. 20.0. A flare of magnitude 3+ occurred over
the associated giant sunspot 70.1 hours before the
tabulated onset-time of the storm. An Interval of more
than 15 hours elapsed between the SC and the main
disturbance of the traces.

The above catalogue of great storms Includes several pairs of storms (extending in three cases to triplets)
with their onset-times only a few days apart. In addition to these dual or multiple storms,there are a few
other storms, given under one reference number, suggesting from their double peaks of activity two separate but
overlapping disturbances. The occurrences of the greatest solar flares show a similar non-random distribution
(Observatory 70, 233, 1950). The reference numbers of such storms are given below together with the interval
In days between their respective onset-times. Earlier examples are noted in the list of great storms, 1640 to
1874, given In the last section of this volume.

Nos. 5, 6 (3.2); 9 (2.6); 18, 19 (5.5); 23, 24 (3.8); 27, 28, 29 (2.4, 3.3); 47, 48 (4.4); 67, 6Й (1.1);
69, 70, 71 (5.3, 3.?); 77, 7« (5.5); 80, 81, 82 (5.1, 1.7); 92, 93 (4.6); 102 (1.5); 104 (0.4).
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Ref.
No.

1
2

Ъ
4
5
6

7
8

9
10
11

12
13
14
15
16

17

18
19
20
21
22
23
24
25
25*
26

27
28
29
30
31
32
33

GEOMAGNETIC STORM

Date

1875.0(+4y4)

Feb. 26.5-27
May 6.6-7

1876. 0 (+5.y4)

Feb. 19.2-20
Mar. 25.0-26
Nov. 10. R-ll
Dec. 10.0-11

1877.0(+6.y4)

Jan. 6.6- 7
May 28.8-29

1878. 0 (+7.y4)

Jan. 24.0
May 14. 3-15
June 3. 3- 4

1880.0(-3.y9)

Mar. 17.5-18
Aug. 18.6-20
Sept. 15. 0-17
Oct. 25.4-2R
Nov. 2.9- 4

1881.0(-2.y9)

Nov. 8. 5-10

1882.0(-ly9)

Jan. 19.7-20
Feb. 1.5- 3
Feb. 20.2

July30. 7-Aug. 1
Sept.ll.9"-13
Oct. 2.4- 3
Oct. 5.8- 6
Nov. 12.0-15
Nov. 21.6-22
Dec. 20.6-22

1883.0(-0.y9)

Feb. 1. 2- 4
Feb. 24.6-25

Feb. 27. б-Маг.З
Mar. 26.8-30
Apr. 24.7-26
May 20. 7-23
July 8. 2-12

ONSET U.T.

S.C. a i

h № h h

11.5 41
15.0 68

03.8 33
00. 4 15

20
00. 7 21

14. 4 33
18. 5 36

00. 6 27
06.2
07.5

12
13. 8 19/80

01
09
22

11

16
13
05
17

22. 7 47
09. 7 50

18
23.3 - 52

15
14

05.7
13.7 16/61

15
20
17
17
06

RANGES

D H Z

Y Y

51 180 270
30 140 150

50 220 190
36 95 Í65
32 70 105
32 100 .65

34 150 75
39 175 205

30 105 60
26 160 130
43 175 195

34 130 115
27 165 200
28 160 195
31 70 95
32 115 180

34 145 150

36 120 140
40 140 160
42 175 105
36 190 165
22 215 No trace
59 250 No trace
34 225 195
54 220 260
42 195 130
34 175 125

35 155 95
64 280 230
33 120 140
32 130 145
40 230 115
28 175 135
39 200 75

LARGEST GROUP OF SUNSPOTS
-3a. O TO +5d.O

°"UP C.M.P. Area ф-/»0NO.

1875

145 Feb. 24.5 648 «5
157 May 2.3 639 +13

1876

196 Feb. 16.7 587 - 6
204 Mar. 25.1 352 +21

0
0

1877

0
0

1878

266 Jan. 22.6 115 +13
0

272 May 31.8 198 +9

1880

316 Mar. 19.0 53 -10
348 Aug. 17.4 533 +16
357 Sept. 11.3 699 -24
382A Oct. 25.4 283 -26
384 Oct. 29.6 114 +11

1881

598 Nov. 8.0 101 +11

1882

650 Jan. 17.8 131 +21
658 Jan. 30.7 272 +22
672 Feb. 18. 1 244 -12
808 Aug. 1.6 350 -18
833 Sept. 7.6 218 0
846 Sept. 30. 6 984 -28
848 Oct. 1.7 485 -29
876 Nov. 10.0 774 -22
885 Nov. 18.8 1928 +17
913 Dec. 20.0 100 +12

1883

941 Jan. 28.1 114 -21
971 Feb. 26. 7 93 - 5
971 Feb. 26. 7 93 - 5
981 Mar. 22. 1 460 - 1

1008 Apr. 27.7 134 +12
1028 May 16.0 228 +13
1066 July 9.5 495 -27

Long,
of

C.M.

о

295
103

253
155
345
320

317
242

310
295

30

45
173
170
357
246

34

163
354
108
149
297
26

342
211
83
62

220
273
233
234
211
228
308



84 GREENWICH SUNSPOT AND GEOMAGNETIC.STORM DATA, 1874-1954.

CATALOGUE II. - SHALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874- 19Б4

Ref.
No.

34
35
36
37

38
39
40
41
42

43
44
45
46

47
48
49
50
51
52
53
54
55

56
57

58
59
60
61
62
63

64
65
66
67
66
69

GEOMAGNETIC STORM

Date

1883 continued

Oct. 5.5- 6
Oct. 16.7-17
Nov. 1.7- 3

- Nov. 22.1-23

1884,0(+0.yl)

Feb. 23.6-24
Feb. 29. 7-Mar.3

Apr. 24.4-25
Oct. 1.9- 3
NOV. 2. 5- 4

1885.0<+l.yl)

Jan. 22.6
May 10.3
May 13.3-14
June 24.9-26

1886.0<+2.yl)

Mar. 19.8-20
Apr. 11.6-21
May 8. 8-15

June29. 7-July3
July 27. 6-28
Sept. 7.6-15
Oct. 6. 5-11
Nov. 2. 6- 6

Nov. 29. 6-Dec.3

1887.0(+3yl)

Sept. 25- 7-28
Nov. 21.4-22

1888.0 (+4yl)

Jan. 13.0
Jan. 23.5-24
Apr. 11. 1-14
May 20. 4-21
June 3.0- 6

Oct. 30. 8-Nov.l

1889.0<+5.yl)

Mar. 17.8-18
July 17. 2
Sept. 8.8-11
Oct. 5.7- 8
Nov. 1.2- 3
Nov. 26.6-29

ONSET U. T.

S.C. a t

h № h h

11
16. 1 8/59

17
01.5 38

14.3
17. 2 43

10.2
21. 8 7/104

13

15
06.2
07.9

22. 5 3/68

18
15. 5 12/30

18
16
14
15
12
15
14

16
09

23.8 11
13
03

09.6 17
01.2

19.7 6/36

19
04. 8 5/41

19
16
06
14

RANGES
D H Z

' Y Y

41 235 140
31 125 110
38 180 140
34 155 170

32 115 75
30 140 115
31 140 100
31 195 165
44 225 230

40 140 105
25 165 65
41 245 155
31 220 190

33 180 65
32 160 140
44 210 190
30 175 110
47 245 270
25 190 110
42 140 145
35 140 110
36 105 80

47 170 210
36 170 70

44 175 95
37 130 135
34 145 105
29 170 160
31 115 145
41 125 35

35 115 65
24 270 60
23 150 75
31 95 70
24 175 165
38 140 60

LARGEST GROUP OF SUNSPOTS
-3й. О TO +5d.O

°™«> C.M.P. Area ер-Bo
NO. T "

1883

ИЗО Oct. 7.8 199 -13
1144 Oct. 18.-6 1161 -15
1156 Oct. 31.5 422 -14
1181 Nov. 19.7 624 +16

1884

1284 Feb. 19. 1 330 - 3
1301 Mar. 2.7 451 +18
1363 Apr. 20. 5 283 - 5
1497 Sept. 30.3 283 -20
1526 Nov. 2.3 131 + 6

1885

1573 Jan. 18. 8 545 - 1
1661 May 7.2 284 +18
1662 May 9. 4 130 +7
1706 June 21.5 1541 + 9

1886

1857 Mar. 16 . 0 2 4 - 6
1864 Apr. 6.6 259 + 1
1880 May 8. 1 763 +12

0
1908 July 26. 7 96 - 9
1920 Sept. 4.7 201 +5
1930 Oct. 5.2 72 -22

0
0

1887

0
0

1888

2030 Jan. 11. 8 24 - 9
2031 Jan. 23.0 53 - 4

0
2052 May 17. 8 448 - 6

0
0

1889

0
2092 July 18.8 321 -13

0
0
0
0

Long.
of

C.M.

о

206
60

209
300

149
68
66

104
48

58
80
40

195

262
320
322
354
345
150
129
131
135

134
106

132
354

39
MO
60

240

222
57
69
73
83

109



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, ts74-i954.

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINOER, 1874- 19Б4

Ref.
No.

70

71
72
73
74
75
76
77
78
79
80
81

82
83
84
85
86
87
88
89
90
91
92
93
94

95
96
97
98
99

100
101
102
103

104
105
106
107
108
109
110
111
112

GEOMAGNETIC STORM

Date

1890.0 (-4?!)

Nov. 7.9- 8

189 L 0 (-3h)

Feb. 11.8-15
Mar. 2. 1- 6

Mar. 31. 6- Apr. 2
Apr. 7. 6- 9
Apr. 12.4-13
Sept. 8.7-12
Sept. 27. 8-29
Oct. 8. 5
Oct. 23.8-26
Nov. 19.9-22
Dec. 7.0

1892.0(-2.yl)

Jan. 4. 8- 6
Feb. 20.8-21
Feb. 26.0-27

Feb.29.9-Mar.5
Mar. 24.8-26

Apr.30.9-May 3
May 19. 6
June 2. 6- 3
July 26.0-29
Aug. 3.6- 5
Oct. 17.5-20
Nov. 4. 1- 5
Dec. 4.8- 6

1893.0(-l.yl)

Feb. 4.8- 5
Apr. 26.7
June 9.5-11
June 18.3-20
July 15.9-16
Aug. 6. 2- 8
Sept. 26. 5-27
Sept. 29. 6-30
Nov. 1.6- 3

18940(-0.yl)

Jan. 3.7- 4
Jan. 11.8-12
Feb. 20.8-21
Apr. 17.5-18
May 13.5-17
June 8.9-11
July 1.9- 3
Sept. 18. 6-23
Oct. 16.1-20

ONSET U. T.

S . C . a i

h £й n h

21

19
01.8 28
13.9 20
15.3 11/45

10
17
19

12. 7 17/29
19
22

23.0

18.8 13
19. 1 8/77

23
22
20
22

15.3 36/91
14

00. 3 6/43
13.9 29

13
02. 5 9/40
20. 3 8/67

19
16.3 18/193
12. 9 25/77

06.8
21

03.9 40
11

13.9 15/38
14

16
19. 8 38
20. 3 7/74

12
13

22. 6 5/36
21. 1 63

14
02

RANGES

D H Z

Y Y

34 140 100

26 160 120
36 170 180
27 160 150
38 140 110
34 180 130
36 145 175
34 140 90
30 85 40
29 165 75
41 140 90
24 165 175

45 205 145
30 130 85
32 125 75
41 250 180
26 155 120
45 180 230
14 155 50
41 290 195
30 190 175
26 195 150
32 160 95
47 200 230
38 280 >295

38 180 150
29 245 60
24 180 70
22 195 100
47 215 175
27 280 160
30 160 105
33 165 80
42 165 175

57 >345 85
27 185 40
38 235 155
43 175 190
25 190 95
31 240 235
38 155 45
27 145 180
32 100 80

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5û.O

*OUP С. M. P. Area cp-a0

1890

0

1891

2179 Feb. 11.8 216 +22
2186 Feb. 25.9 74 +32
2197 Apr. 1. 1 19 -18
2195 Apr. 4.4 237 +26
2198 Apr. 10.8 51 -10
2294 Sept. 7.0 391 +18
2306 Sept. 30. 5 269 +17
2315 Oct. 8.1 549 -21
2325 Oct. 19.7 228 +11
2349 Nov. 21.5 705 -21
2357 Dec. 2.5 44 +22

1892

2376 Jan. 4.6 434 +25
2429 Feb. 19.4 404 +23
2434 Feb. 25.5 186 +32
2434 Feb. 25.5 186 +32
2454 Mar. 27.2 478 +34
2492 Apr. 29.3 295 -14
2515 May 16.8 705 -12
2534 May 30.1 1141 -18
2596 July 22. 5 63 -26
2611 Aug. 5.7 682 +4
2705 Oct. 20.4 74 -27
2716 Nov. 1.2 691 -32
2757 Dec. 3.7 291 +17

1893

2831 Feb. 1.2 91 +31
2931 Apr. 23.1 386 +26
3005 June 11.8 248 -13
3015 June 14.4 408 -21
3067 July 14. 4 396 +13
3106 Aug. 7.4 1640 -24
3206 Sept. 28. 7 598 + 1
3206 Sept. 28. 7 598 +1
3254 Oct. 28.5 235 -12

1894

3325 Dec. 31. 3 339 - 4
3345 Jan. 9.2 222 -10
3412 Feb. 22.6 1277 -25
3485 Apr. 18.5 187 -10
3518 May 15.8 1085 -13
3559 June 11.6 401 -18
3590 June 28.4 155 -15
3720 Sept. 18. 8 136 -15
3738 Oct. 11.2 342 +4

Long,
of

C.M.

о

218

35
154
125
33

329
154
262
121
280
282

57

37
139
70
19
63

294
46

222
235
121
211
340
295

199
212
352
235
230
309
351
311
235

124
16

210
195
212
222
278
318
316



86 GREENWICH SUNSPOT AND GEOMAGNETIC.STORM DATA, is74-i954.

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874- 19Б4

Ref.
No.

113
114
115
116
117
118
119
120

121
122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137

138

139
140
141
142
143

144

145

146
147

GEOMAGNETIC STORM

Date

1895.0(*0.y9)

Feb. 9. 6-10
Mar. 8. 6-10
Mar. 13.5-18
Apr. 10.6-14
May 10. 3
Oct. 12.5-17
Nov. 9. 5-13
Dec. 7. 3- 9

1896.0<+l.y9)

Jan. 2.9- 8
Jan. 29. 8- Feb. 5

Feb. 28.5
May 2.5- 4
May 17. 6-18
Aug. 1. 5- 3
Sept. 17. 8-18
Sept. 20. 1
Oct. 8. 5-13
Nov. 5. 8- 9
Dec. 3.7- 5

1897.0(+2.y9)

Jan. 1.8- 3
Apr. 1. 8- 2
Apr. 19.7-21
Apr. 23.3-25
Dec. 10.9-11
Dec. 20.5-21

1898.0(+3.y9)

Oct. 25.7-26

1899.0(+4y9)

Feb. 11.9-13
Mar. 21.7-22
May 15.0-16
June 29.8-30
Oct. 23.6-24

1900.0(+5.y9)

Mar. 12.9-14

1901.0(+6.y9)

May 10.3

1902.0(-5.yO)

Apr. 10.4-11
Aug. 21.6-22

ONSET U. T.

S . C . a i

h ДО h h

15
15
13
15

07. 1
13
12

07. 0 24

22
20
13
13
15
13

18.4 6/50
02
12
19
16

19
18

17. 8 6/42
06.4 16/26

21
12

16

22
16

00.6 23
19. 2 30

14

22

08.1

09.5
15

RANGES

D H Z

' Y Y

36 160 130
32 100 70
36 180 135
30 175 140
29 160 65
36 190 130
41 185 155
33 130 75

38 155 70
30 150 95
44 215 120
46 230 315
26 160 145
24 190 75
35 250 130
39 165 80
36 200 165
36 165 110
50 125 110

40 160 190
27 185 105
32 175 175
29 185 95
46 140 140
48 235 170

32 110 60

44 165 120
32 145 100
30 105 65
37 170 130
35 95 55

28 170 230

32 130 55

28 180 40
32 90 60

LARGEST GROUP OF SUN6POTS
-3d. 0 TO +6 .0

°r°uP C.M.P. Area ер-So
NO«

1895

3892 Feb. 8. 4 434 +20
3932 Mar. 11.5 146 +27
3934 Mar. 12.5 227 +19
3970 Apr. 7.4 156 +11
4005 May 8.5 263 -10
4195 Oct. 12.2 23 -23
4212 Nov. 5.6 47 -15
4235 Dec. 2. 7 105 +2

1896

4262 Jan. 2.2 199 +15
4285 Jan. 29. 7 656 - 9
4295 Feb. 23.7 699 +23
4348 Apr. 30. 6 104 - 7

0
4405 Aug. 1.5 72 -14
4428 Sept. 16. 7 1954 +6
4428 Sept. 16. 7 1954 +6

0
4456 Nov. 8.7 710 -19
4472 Dec. 4. 8 238 +9

1897

4491 Jan. 4. 4 133 - 9
4554 Apr. 3. 2 134 +10
4567 Apr. 16.3 146 +11

0
4665 Dec. 13.4 903 +13
4670 Dec. 21.0 43 +5

1898

4801 Oct. 28.7 645 +10

1899

0
4845 Mar. 21.0 445 - 2
4856 May 17.5 21 - 6
4863 June 29. 3 450 +3

0

1900

0

1901

0

1902

0
0

Long.
Of

C.M.

о

220
225
159
149
117
225
215
208

219
224
193
69

231
305

41
10

127
114
106

. 83
338
100

53
234
107

345

346
209
211
325
236

187

358

256
294



GREENWICH SUNSPOT AND GEOMAGNETIC.STORM DATA, i874-i954. 87

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINOER, 1874- 19Б4

Ref.
No.

148
149
150
151

152
153

154
155
156
157
158
159
160
161
162
163
164
165

166
167
168
169
170
171
172
173

174
175
176
177
178
179
180
181
182

183

184
185
186
187

GEOMAGNETIC STORM

Date

1903.0(-4.
y
O)

Apr. 6. 0
Apr. 9. 0
Oct. 12.4-14

Dec. 30. 1-Jan. 1

1904.0(-3.
y
O)

June 15.7-16
Oct. 21.6-22

1905.0(-2.
y
O)

Jan. 5.7- 6
Feb. 3. 1- 4
Mar. 2.6- 3
Apr. 1.0- 6
June 9. 6
June 22.5-23
July 5.9- 9
July 23. 4-24
Aug. 2.0- 4

Aug. 28. 6-8ept. 1
Nov. 12.3-13
Nov. 15.6-17

190б.О(-1.
У
0)

Feb. 24.5-26
May 15.2
June 1.8- 4
July 11.5-12
July 29.8-31
Aug. 7.6- 8
Sept. 22. 5-23
Dec. 21.9-23

1907.0(0.
y
O)

Jan. 14.8-15
Feb. 7. 3- 9
Mar. 10.2-11
Mar. 11.7-12
Mar. 21.6-22
Apr. 15.9-16
May 18. 6-20
July 10.6-11
Sept. 10. 1-13
Nov. 21.4

1908.0(+l.
y
O)

Mar. 1.5- 5
Mar. 26. 5-Apr. 1
May 25.8-26
July 15. 6-17

ONSET U. T.

S. C. o i

h № h h

23.4 6/51
23
10

03.3 48

16.4
14

16
01.8 32

13.4
01.2 86

14
12

21.6 38
08. 7 9/21

00.6
14

08.1
15.2 32

12
06

20. 0 27
13

20.0 9/62
13.5
12.6

21.5 45

19. 6 44
08. 1 7/2Í
05. 0 44
17. 3 10/24
13.4 11/45

22
14. 0 7/>53
14. 4 40
01.8 18

10.7

12
12
18
14

RANGES

D H 2

Y Y

26 190 120
18 150 25
40 185 175
37 85 100

32 215 155
31 150 100

32 125 60
47 250 85
29 200 100
38 245 85
11 165 40
17 155 50
26 155 115
14 160 60
20 155 75
21 150 65
46 220 140
60 280 175

49 140 135
20 150 85
18 155 75
30 220 80
16 175 45
22 175 85
32 210 165
44 150 120

36 210 40
28 150 85
31 95 100
38 110 125
33 165 105
17 150 60
25 170 100
27 200 105
38 125 105
32 115 125

34 135 90
46 >170 190
27 205 130
26 170 65

LARGEST GROUP OF SUNSPOTS
-3.0 TO +5 .0

°™up C.M.P. Area <p-S0

1903

5017 Apr. 8.7 413 -14
5017 Apr. 8.7 413 -14
5093 Oct. 11.6 17R3 -27
5141 Dec. 30.2 14 +16

1904

5250 June 11.3 184 +19
5331 Oct. 20.3 116 -28

1905

5416 Jan. 8.3 77 -14
5441 Feb. 4.2 2801 - 9
5471 Mar. 3.5 989 -10
5489 Mar. 31. 2 378 - 9
5542 June 5.6 310 +11
5559 June 20. 4 64 -25
5577 July 7.9 154 -16
5597 July 18. 5 558 +9
5609 July 31. 8 28 -12
5638 Aug. 30. 2 181 +9
5706 Nov. 13. 3 709 +3
5706 Nov. 13. 3 709 +3

1906

5803 Feb. 22.7 234 +20
5869 May 15. S 589 +17
5871 May 28.9 544 +13
5908 July 10.4 124 +15
5933 July 30.4 934 -21

..0
5968 Sept. 17. 6 378 + 1
6046 Dec. 18.6 848 -15

1907

6076 Jan. 14.8 561 - 9
6103 Feb. 10. 1 636 - 7
6140 Mar. 11.5 572 - 9
6140 Mar. 11.5 572 - 9
6150 Mar. 19.6 133 +16
6168 Apr. 13.0 263 - 4
6187 May 15. 1 72 - 9
6211 July 7.2 379 0
6252 Sept. 12. 2 312 -14
6308 Nov. 19.8 118 -12

1908

6372 Feb. 26. 4 102 - 7
0

6439 May 27.1 12 -21
6480 July 13.6 117 -19

Long,
of

C.M.

о

177
137

193
235

171
281

358

343
342
314
114
304
126
254
127
136
217
173

284
313
80
274
32
276
30
278

323
13
325
308
176
202
130
149
55
182

290
320
244
291



88 GREENWICH SUNSFOT AND GEOMAGNETIC.STORM DATA, 1874-1954.

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINOER, 1874-1954

Her.
No.

188
189
190
191
192
193
194
195
196
197

198
199
200
201
202
203
204
205
206
207
208
209

210
211
212
213
214
215
216
217
218
219

220
221
222
223
224
225

226
227
228

GEOMAGNETIC STORM

Date

1908 continued

Aug. 9. 0
Aug. 12.6-14
Aug. 19.0
Sept. 5.0- 6
Sept. 9.5-11
Oct. 12.5-14

Oct. 31. 3-Nov. 1
Nov. 7.8-11
Nov. 17.0-18
Dec. 4.3- 6

1909.0<+2.yO)

Jan. 1.5- 2
Jan. 29. 5-Feb.l

Mar. 19.5
Mar. 27.8-29
May 18. 2-19

Aug. 28. 7- Sept. 1
Sept. 21. 5-22
Sept. 30. 2
Oct. 18.7-19
Oct. 23.0
Oct. 24.4-25

Nov.30. l-Dec.2

1910.0(+3.У0)

Mar. 27.8-29
Mar.30.8-Apr.2
June 20.0-22
Aug. 21.5-22
Aug. 28.6-30
Sept. 29. 3
Oct. 5.8- 6
Oct. 19.3-22
Oct. 25.5-28
Dec. 28.5-30

1911.0(+4.yO)

Jan. 24.5-27
Feb. 21.5-24
Mar. 20.0-29
Apr. 8. 8- 9
May 14. 7-16
Oct. 10. 7-11

1912. 0 <+5yO)

Aug. 5.7- 6
Sept. 17. 6-18
Oct. 14.7-16

ONSET Ü.T.

S.C. a t

h Ш h b

00.1 31
15. 3 ЮЗ
00. 3 44

00
11
13

06. 4 13
20

01.0 22
08

11.2
13
12

18. 3 W**
05.1

17.2 6/35
11.2

04.0 8
17

00. 0 27
10
02

18
19

00.9
13
14

08.0
18.3

07. 3 13
12
12

12
11

00. 8 18
20
17
17

17
14
16

RANGES

D H Z

' Y Y

28 215 105
25 170 70
26 155 145
34 255 175
23 175 75
34 105 120
27 175 45

. 32 140 145
' 36 150 200

32 145 90

30 150 175
44 240 155
46 185 295
37 195 185
31 255 195
26 155 80
30 140 120
31 265 195
41 175 195
25 135 230
34 125 70
31 205 75

51 295 270
28 165 135
38 275 80
24 210 145
24 165 100
46 175 100
32 130 80
32 85 50
30 155 110
35 100 55

37 140 75
35 205 95
34 130 90
38 160 115
18 150 95
,47 135 130

19 175 90
44 160 65
32 115 55

LARGEST GROUP OF SUNSPOTS
-3.0 ТО +Б . 0

*°UP C.M.P. Area ф-*0

1908

6490 Aug. 4.7 1053 -21
6494 Aug. 7.6 512 -13
6503 Aug. 19.9 205 -22
6510 Aug. 31.2 1519 - 1

^22 i Sel)t- 10- ° 743 + 6

6547 Oct. 13.4 26 +1
6558 Nov. 3. 2 ' 54 +9
6561 Nov. 8.9 108 +10
6569 Nov. 19. 1 352 +8
6575 Dec. 6.4 132 -13

1909

6591 Jan. 3.2 656 +12
6607 Jan. 29.4 518 - 3
6641 Mar. 16. 2 55 - 6
6642 Mar. 24.6 704 +18
6669 May 13.7 669 -14
6717 Aug. 23.7 12 -19
6728 Sept. 23. 8 619 -12
6732 Sept. 30. 8 19 - 3
6746 Oct. 20.7 125 -11
6746 Oct. 20.7 125 -И
6746 Oct. 20.7 125 -11
6774 Nov. 27.8 767 +12

1910

6828 Mar. 29.7 108 +22
6828 Mar. 29.7 108 +22

0
0
0

6886 Sept. 26. 9 284 -13
6894 Oct. 3. 1 717 -21
6897 Oct. 21.8 509 +1
6897 Oct. 21.8 509 +1

0

1911

0
0 ..
0

6940 Apr. 9. 3 142 - 2
0
0

1912

0
6999 Sept. 15. 3 108 -16

0

Long,
of

C.M.

о

329
281
197
332
273
197
309
210
89

221

210
201
276
166
206
292
337
222
338
281
263
139

28
349
355
249
155
96
10

192
111
347

352
344
354
93

338
168

170
322
325



GREENWICH SUNSPOT AND (ÄOMAGNETIC-STORM DATA, i874-i954. 89

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-18Б4

Ref.
No.

229
229»

230
231
232
233
234
235
236

237
238
239
240
241
242
243
243*
244
245
246
247
248

249
250

251
252
253
254
255
256
257
25B
259
260

261
262
263
264
265
266
267
268
269

GEOMAGNETIC STORM

Date

1914.0 (-3*6)

Apr. 6. 3- 7
Oct. 28.1-29

1915.0 (-2*6)

Sept. 22. 5-30
Oct. 14.6-16
Oct. 22.5-26

Oct. 31. 8-Nov.l
Nov. 5.6- 6
Nov. 15.8-22
Dec. 6. 5- 7

1916.0 (-1*6)

Jan. 10.6-13
Mar. 8.0-10
Mar. 16.8-21

Mar. 29. 2-Apr. 1
Apr. 25.2-27
Apr. 27.5-29
May 21.0-25
July 1. 0
Aug. 22.8-24
Aug. 26.8-27
Sept. 2.9- 5

Sept. 30. 3-Oct.2
Oct. 5.5-14
Nov. 3.4- 9
Nov. 11.8-13

1917.0 (-0*6)

Jan. 4. 2- 5
Feb. 15.6-16
June 23.0-25

July 3 1.4- Aug. 1
Aug. 20.4-23
Aug. 25.8-26
Sept. 5.3

Sept. 29. 5-Oct.6
Oct. 28. 4-hov. 1

Dec. 16.3-17

1918. 0 <*0.y4)

Jan. 29. 5- Feb. 1
Feb. 9. 8-15
Mar. 7.9- 9
Apr. 10.9-12
May 16. 8-21
June 9.7-12
Sept. 16. 0-23
Oct. 15.5-20
Nov. 10.5-17

ONSET U. T.

S. C. a i

h m / U h h

08.0
02

13
13 50 4/18

12
20

14 37 18
19
12

15
00 41 19

20
04
04

13 09 22/51
23 01 24
23 20 70
18 28 72
19 42 10/84

21
08
13
10
18

05 03 22
13.4

01
09

08 24 20
19

06 08 .79/77
12
10

08 17 4/12

13
19

21 08 5/72
20 55 51

19
17
00
11
12

RANGES

E H Z

' Y Y

32 145 120
32 150 00

32 150 130
34 120 135
48 160 140
36 150 85
46 235 120
3P 125 110
48 205 115

37 200 50
39 185 255
31 165 125
31 135 105
28 170 170
28 185 150
34 155 115
23 175 105
42 230 No trace
29 240 260
31 170 85
33 170 .95
49 190 225
36 155 60
20 150 30

45 170 250
38 135 160
33 145 95
28 155 170
46 235 280
30 160 110
33 165 75
31 125 80
30 165 80
59 175 260

45 170 105
36 190 95
45 180 230
28 135 165
41 185 200
24 180 155
37 190 145
34 175 220
38 130 90

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5d.O

°Jjoup C.M.P. Area <f-BQ0.

1914

7030 Apr. 5.4 425 +35
7085 Oct. 28.6 76 +18

1915

7445 Sept. 24.0 46 +14
7467 Oct. 13. 6 326 +3
7475 Oct. 20.1 516 -21
7488 Oct. 30. 1 240 +16
7492 Nov. 2.4 131 ~25
7516 Nov. 18.9 98 +24
7550 Dec. 8.0 46 +20

1916

7595 Jan. 12.0 236 +15
7650 Mar. 7.9 524 -10
7664 Mar. 14.4 47 +43
7671 Mar. 26.2 558 +21
7702 Apr. 26.6 308 -22
7702 Apr. 26.6 308 -22
7721 May 18.9 67 +27
7751 June 27.3 254 +10
7803 Aug. 18.2 679 +13

0
7812 Sept. 5.0 83 -21
7840 Sept. 28. 8 13 -22
7844 Oct. 3.9 72 -28
7864 Nov. 3.4 112 +11
7871 Nov. 8. 7 250 +6

1917

7926 Jan. 3.5 1396 +18
7990 Feb. 17.0 182 -11
8124 June 23.4 425 +11
8171 July 28.6 373 -20
8207 Aug. 18.9 671 -30
8215 Aug. 27.1 493 ~24
8228 Sept. 4.8 312 -22
8270 Oct. 1.1 363 -24
8296 Oct. 25.1 276 -26
8354 Dec. 12. 1 1047 + 8

1918

8421 Jan. 26.9 122 -13
8428 Feb. 12. 7 101 - 2
8446 Mar. 4. 2 73 - 5
8479 Apr. 5.9 669 +20
8528 May 17.5 128 -20
8558 June 5.2 197 +14
8676 Sept. 14. 8 631 -20
8709 Oct. 17.7 635 +10
8732 Nov. 6.9 90 +5

Long,
of

C.M.

0

60
233

205
273
169
47

343
209
296

194
158
42

238
242
211
260
78

100
47

313
311
243
222
111

127
289

46
259
354
282
144
184
163
239

16
228
244
156
41
85

225
196
213



90 GREENWICH SUNSPOT AND GEOMAGNETIC.STORM DATA, 1874-1954.

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-1964

Ref.
No.

270
271
272
273

274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289

290
291
292
293
294
295
296
297

298
299
300
301

302
303
304
305
306
307
308
309

GEOMAGNETIC STORM

Date

1918 continued,

Nov. 24.5
Nov. 29. 6- Dec. 1

Dec. 7.8-11
Dec. 25.2-26

1919.0(+ly4)

Jan. 3.8- 7
Jan. 16.5-23

Jan. 31. 4- Feb. 5
Feb. 13.5-16
Feb. 21.0-24

Feb. 27. 8-Mar.6
Mar. 19.8-23
Mar. 27.5-31
May 2.0-3
Aug. 18.9-20
Sept. 18. 9-21
Oct. 1.7- 3
Oct. 4. 2- 6
Oct. 28.2-29
Nov. 16.5-18
Dec. 14.2-16

1920.0(+2.y4)

Feb. 16.5-18
Feb. 24.5-25
Apr. 15.0-16
May 13.0-16
June 9.6-11
Sept. 3.2- 5
Sept. 22. 1-23
Sept. 28. 5-29

1921.0(+3.У4)

May 19. 8-21
Sept. 2. 1
Oct. 7. 8- 9
Nov. 16.3-18

192ZO(+4.y4)

Jan. 8. 7-10
Jan. 24.5-26
Mar. 12.5-14
Apr. 8. 5-10
Sept. 7. 3- 9
Sept. 14. 0-15
Oct. 4. 8- 9

Oct. 30. S-Nov.3

ONSET U. T.

8 . C . a í

h m £ Н h h

11
13 21 14

18
03 50 11

18 12 9/27
13

10 42 20
13
00
20
18
12

22 55 8/67
20 54 3/19

21
16 10 5/62
04 29 17

06
12
06

11
13
00

00 21 29
15
05

02 15 22
12

20 03 5/84
02
19
07

16
13
13
11
07
00
19
20

RANGES

D H Z

Y Y

30 85 35
37 175 95
44 170 165
43 180 210

38 155 125
32 150 75
38 105 45
32 160 60
36 165 90
31 150 120
37 180 135
34 130 95
44 275 185
22 190 80
38 175 210
36 225 190
42 210 245
31 125 120
31 95 35
33 215 75

39 160 60
30 150 180
33 130 140
20 155 80
21 185 105
25 195 100
36 125 85
46 190 140

53 230 75
28 155 105
28 190 80
34 130 70

36 160 No trace
32 165 100
30 160 85
22 160 70
29 155 90
38 195 155
28 180 160
34 160 70

LARGEST GROUP OF SUNSPOTS
-3Û.O TO +5<1.0

Group C.M.P. Area cp -B0

1918

8756 Nov. 26.8 663 -11
8756 Nov. 26.8 663 -11
8765 Dec. 4.2 179 -16
8775 Dec. 23.7 575 - 6

1919

8783 Dec. 31. 1 82 - 8
8798 Jan. 17.0 205 - 3
8817 Jan. 29.3 120 +30
8833 Feb. 14.5 982 +16
R834 Feb. 21. 1 148 +2
8842 Mar. 2.7 235 +14
8855 Mar. 16.2 444 • +24
8862 Mar. 29.5 451 ~13
8890 May 3.3 377 -15
9005 Aug. 19. 4 1099 - 2
9031 Sept. 14. 8 526 -6
9041 Oct. 1.9 292 -2
9041 Oct. 1.9 292 -2
9059 Oct. 30.3 138 -19
9068 Nov. 18. 2 29 +2
9083 Dec. 15. 1 223 +5

1920

9119 Feb. 13.9 258 +11
9128 Feb. 22.4 147 +24
9157 Apr. 16.9 542 - 1
9178 May 9.3 199 +18
9189 June 5.1 361 +14
9227 Sept. 2.8 1114 -21

0
9235 Sept. 28. 6 532 -18

1921

9338 May 16. 0 1 0 - 6
9385 Aug. 28.7 51 -17

0
9399 Nov. 18. 3 457 +5

1922

9412 Jan. 10.2 33 +11
0

9432 Mar. 12. 1 566 +2
9447 Apr. 6.6 97 +16

0
0

9470 Sept. 30. 1 17 -15
0

Long.
of

C.M.

о

28
321
213
343

217
51

214
42

303
213
310
208
99

100
50

240
207
250
356
351

224
119
173
163
158
106
216
132

296
343
231

70

87
239
340
344
136
48

133
150
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CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINOER, 1874-1954

Ret.
No.

310
311
312

313
314
315

316
317
318
319
320
321
322

323
324
325
326
327
328
329
330
331
332

333
334
335
336
337
338
339

340
341
342
343
344
345
346
347
348

•• ..

GEOMAGNETIC STORM

Date

1923.0(+5.y4)

Mar. 24.5-27
Sept. 26. 1-28
Oct. 14.9-18

1924.0(-4.y4)

Jan. 29.2-30
June 9. 6-1 1
Oct. 23.0-25

1925. 0 (-3.y4)

June 22. 7-25
Sept. 1.7- 2
Sept. 21. 1
Oct. 8.8-12
Oct. 23.4-24
Nov. 8.8-11
Dec. 27.6-29

1926.0(-2.y4)

Jan. 12.0
Jan. 22.6-23
Mar. 5.4- 6
Mar. 9.5-12
Mar. 17.9-23
May 3. 9-13
June 1.5- 2
Sept. 14. 4-17
Sept. 18. 6-22
Oct. 24.3-25

1927.0<-ly4)

Jan. 7. 3- 8
Mar. 26.0-28
Apr. 14.0-15
May 3.2- 5

Aug.29.0-8ept.l
Oct. 22.3-24
Dec. 13.5-14

1928. 0 (-O.y4)

Mar. 11.3-14
May 10. 5-17
June 22.2-25
Aug. 25.9-27
Sept. 18. 7-19
Sept. 24. 7-26
Oct. 18.3
Oct. 24.7-25
Dec. 5.7- 9

ONSET U. T.
S. C. o í

hm '&) h m h

13
03
21

05.5
14 13 22

00

(16)
17 45 40
02 15 4/60

19
10
20

14 48

23 00
15 35 5/40
10 04

12
21 06 3/29
21 15 55

11 09
08 45

14 17 28
06.4

08
01

23 50 8/88
04

00 03 48
06 41 10/101
12 40 16

08
12
04

22 38 26
15 44 18/62
16 25 14/75
07 27 55
17 53 6/33

17

RANGES
D H Z

' Y Y

48 230 145
36 155 150
36 180 160

41 135 215
35 170 190
24 155 80

31 165 115
39 205 90
18 180 55
35 210 55
36 170 140
3l 95 90
29 155 P5

27 185 65
33 175 160
53 230 >150
46 170 160
30 130 115
31 170 125
41 310 >105
35 215 190
53 300 275
31 155 115

36 140 90
28 160 90
30 255 165
34 240 145
25 175 90
48 300 115
31 155 80

34 160 90
30 195 110
22 240 70
30 >185 115
32 180 75
27 155 70
53 260 235
34 240 155
35 110 70

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5d.O

ío?5 C 'M > P- Агеа ф"Во

1923

9492 Mar. 21.2 27 +14
0

9513 Oct. 14.8 78 - 2

1924

0
9537 June 5.4 856 +31
9576 Oct. 19.9 501 +17

1925

9673 June 20. 1 43 ~31
9708 Aug. 28.9 240 +16
9741 Sept. 23. 2 331 -20
9748 Oct. 4.4 116 +10
9760 Oct. 20.5 815 -25
9772 Nov. 3.9 125 +10
9830 Dec. 28.6 2587 +26

1926

9842 Jan. 13.3 229 +29
9861 Jan. 24.5 3285 +26
9885 Mar. 4.0 1579 -20
9891 Mar. 10.0 342 +28
9899 Mar. 18.6 401 -12
9938 May 5.9 872 -16
9964 June 4.3 242 -15

10040 Sept. 16. 3 251 +12
041 Sept. 19. 7 1881 +17
072 Oct. 22.4 169 -21

1927

10138 Jan. 8.6 866 -10
224 Mar. 21.8 119 - 5
248 Apr. 12.8 541 -12
275 May 2.0 240 -15
366 Aug. 28.7 642 -23
423 Oct. 20.5 344 -10
461 Dec. 8.8 568 -ю

1928

10540 Mar. 7.7 411 +13
600 May 8.1 1077 -11
637 June 23. 0 300 +8
709 Aug. 21.4 660 -19
739 Sept. 17. 3 225 -18
746 Sept. 27. 4 1770 -22
762 Oct. 13. 7 478 +2
769 Oct. 21.7 311 +11
804 Dec. 5.6 1210 + 8

Long.
ОГ

C.M.

о

44
111
223

262
315
325

4
144
248

15
182
326

43

200
60

230
175
65

165
146
199
144
35

124
181
290

37
278
282

313

224
149
304
168
214
135
182
99

266
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CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-1954

Ref.
No.

349
350
351
352
353
354
355
356
357
358
359

360
361
362
363
364
365
366
367
368
364
370
371
372
373

374

375
376
377
378
379
380
381
382
383

384
385
386
387
388
389
390

391
392
393

GEOMAGNETIC STORM

Date

1929.0(-Ю.У6)

Feb. 17.0-18
Mar. 15.6-16
July 10. 5
Aug. 14.5-15
Sept. 7.0
Sept.21.9-22
Oct. 7.4- 9
Ocr.. 16.5-17
Nov. 2.8- 3
Dec. 3. ?- 4
Dec. 16.5

1930. 0 (+1.У6)

Jan. 4. 6- 7
Feb. 12.9-16
Mar. 11. 6-16
Apr. 6. 6-12
Apr. 19.8-23
May 5.0-10
May 16. 6-22

May 30. 6- June 2
June 12.0-14
June 16. 2-18
July 9.6-13
July 24. 9-26
Aug. 5. 7-13
Aug. 14.7-15

(Sept. 3. 5- 4
*8ept. 5. 5- 7
Sept. 18. 4-19
Sept. 28. 7-30
Oct. 17.6
Oct. 25.7-28
Oct. 28.7-30
Nov. 14.7-15
Nov. 23.8-26
Dec. 3.0- 4
Dec. 20.6-21

1931.0(+2.y6)

Feb. 13.5-15
Feb. 24.2-27
Mar. 12.7-15
May 7.0- 8
June 1. 6- 3
Oct. 12.7-13
Oct. 29.5-30

1932.0(+3.y6)

Jan. 27.6-28
Feb. 2. 8- 4
Mar. 10.6-11

ONSET U. T.

S.C. a i

hm &J h m h

23
14
11

12 29
23 38 41

21
10

11 14 6/15
20
19
12

14
21

14 40 31
14
18
00
14
15

00 44 25
04

14 52 18/95
21
16
17
13
11
09
IT
14

16 10 49
17
17
18

01 08 3/28
15

13
04 14 14

17
01

15 30 74/40
16
11

15
20 22 11

15

RANGES

D H Z

' Y .Y

36 225 145
31 120 215
21 290 100
23 225 135
26 155 75
21 170 100
31 215 70
47 190 110
37 205 115
40 145 110
35 205 100

33 140 80
51 190 130
36 210 120
34 235 130
39 215 115
38 225 140
34 230 130
30 235 170
24 200 95
32 265 95
28 200 160
31 185 70
32 255 125

>33 >170 75
39 170 125,
25 170 65 '
46 200 125
42 205 140
52 185 195
32 190 130
28 185 60
20 180 95
33 190 115
46 225 270
34 120 65

32 140 60
35 140 120
31 110 45
18 160 80
20 160 75
23 195 HO
49 260 2L5

22 165 60
30 160 65
34 145 95

LARGEST GROUP OF SUNSPOTS
-3<1.0 TO +6^.0

°*;oup C.M.P. Area ер-До
NO.

1929

10866 Feb. 13.0 186 +2
889 Mar. 10. 8 1084 - 3
986 July 10. 8 778 - 9

11020 Aug. 16.2 513 -14
041 Sept. 4.5 280 -11
054 Sept. 22. 6 176 -28
061 Oct. 4.8 484 + 5
068 Oct. 13.4 764 -16
081 Nov. 3.7 1175 +11
100 Nov. 30.4 1050 +16
12"! Dec. 16. 5 1456 + 8

1930

11151 Dec. 31.7 49 +15
187 Feb. 8.6 338 -12
200 . Mar. 7. 0 557 - 9
217 Apr. 7.6 589 + 6
227 Apr. 22.5 28 +33
234 May 7.3 492 +20
235 May 12. 4 85 +5
242 May 29.2 60 +13
257 June 12.3 179 +13
257 June 12.3 179 +12
266 July 6. 2 287 0
272 July 27. 5 43 - 2
278 Aug. 5.7 9 -15
2RO Aug. 12.2 349 -13

292 Sept. 4. 1 270 - 2

302 Sept. 19. 2 50 -17
306 Oct. 1.0 176 0
310 Oct. 15.4 118 + 6
314 Oct. 28.7 505 -11
314 Oct. 28.7 505 -11

0
323 Nov. 19. 5 381 +2
}29 Nov. 29.0 80 +14
338 Dec. 23.4 40 +11

1931

11351 Feb. 8.5 234 +15
355 Feb. 20.8 1143 +13
367 Mar. 15.3 558 +11
392 May 7. 7 56 +3

0
.. .. 0

0

1932

11464 Jan. 27.3 101 - 8
467 Feb. 1.4 138 +19

0

Long,
of

C.M.

0

20
30

285
183
231

34
190
70

203
153
343

94
297
305
322
148
307
155
328
164
109
159
317
160
41

,141
'113
303
167
278
171
131
267
148
26

154

151
10

153
143
164
205
343

236
154
30
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CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINQER, 1874-1954

Ref.
No.

394
395
396
397
398
399

400
401
402
403
404
405
406
407
408
409

410
411
412
413
414
415

416
417
418
419
420
421
422
423
424
425

426
427
428
429
430
431
432
433
434
435

GEOMAGNETIC STORM

Date

1932 continued

Mar. 18.0
Mar. 27.7-31
Apr. 6.7- 8
July 5. 5- 7
Aug. 27.6-29
Oct. 20. 5-21

1933.0(+4.y6)

Feb. 19.5-20
Feb. 21.6-24
Mar. 18. 1-19
Mar. 19.6-24
Apr. 21.7-23
Apr.30.7-May2
Aug. 5.5- 6
Sept. 8.9-10
Sept. 13. 5-14
Nov. 5. 7- 8

1934.0(-3.y4)

Mar. 4.7- 7
May 11.8-13

July 30. 1-Aug. 1
Sept. 24. 8-25
Dec. 3.9- 4
Dec. 29.5-31

1935.0(-2.y4)

Mar. 14.2-16
Apr. 10.4-13
May 1.5- 2
June 7.5-11
June 11.6-12
July 24. 9-25
Sept. 10. 7-12
Sept. 23. 5-25
Oct. 20.5-22
Oct. 24.3-25

1936.0(-l.y4)

Apr. 17.6-23
May 10. 5-12
May 15. 8-20
June 8. 5- 9
June 18.4-20
July 2. 2
July 10.2-11
July 29. 2-30
Oct. 16.6-17
Nov. 29.0

ONSET U. T.

S.C. a i

h m Л и h m h

00
17 48 6/19

16
13
14
11

11
14
02
15
17

16 27 26/84
11

21 23 31
13
17

17
20 08 28
03 20 3/54

19
22
13

06
09

12 47 37
12

13 12 31
20 35 75

17
12 40 6/26

11
06 40

14
12
20
12

09 44
04
04
06

15 00
23 39 90

RANGES

D H Z

' Y Y

36 115 65
29 175 90
24 160 65
16 170 45
33 205 75
35 100 90

31 120 60
28 185 95
32 175 70
34 160 80
23 170 45
41 215 215
42 135 90
21 265 100
45 170 80
30 160 65

34 160 70
30 120 60
30 165 70
38 200 120
27 175 110
34 160 100

39 120 105
29 205 85
37 130 60
34 205 95
13 155 50
18 175 75
33 180 90
31 185 90
39 135 70
30 130 90

35 170 120
23 195 85
24 150 70
26 185 75
25 >235 185
32 145 100
27 195 80
24 155 85
33 130 50
40 175 105

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5d.O

Q™up C.M.P. Area ф-Я0NO*

1932

0
11479 Mar. 30.3 74 - 3

0
502 July 6.6 154 -12
509 Aug. 25.3 50 -13
516 Oct. 20.3 24 +2

1933

0
0
0
0

11545 Apr. 20.0 28 +15
546 Apr. 27.6 7 +11

0
556 Sept. 5.4 70 -17

0
0

1934

0
0

11586 July 28.0 5 -30
0
0

611 Dec. 28.7 109 -27

1935

11637 Mar. 15.2 132 + 7
647 Apr. 9.4 45 +29

0
667 June 10.3 175 -31
667 June 10.3 175 -32
686 July 22.0 334 +23

0
714 Sept. 21. 7 296 +12
734 Oct. 20.9 429 +17
734 Oct. 20.9 429 +17

1936

11883 Apr. 15.5 160 -23
909 May 7.7 57 +15
912 May 17.3 494 -25
938 June 4.0 385 -24
945 June 15.4 36 +22
965 June 29.8 164 +11
969 July 6.1 47 -30
985 July 31. 6 251 +20

12063 Oct. 11.7 359 -19
109 Nov. 29.3 957 +16

Long.

C.M.

о

292
164

32
285
303
311

144
117
153
134
57

298
97

3
302
320

192
14
44
15

171
193

290
291

12
243
189
335

64
255
258
208

45
102

32
79

306
125

19
128
159
307
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CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-1964

Ref.
No.

436
437
438
439
440
441
442
443
444
445
446

447

448
449
450
451
452
453
454
455
456

457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479

480
481
482
483

GEOMAGNETIC STORM

Date

1937.0(-0.y4)

Mar. 5. 2- 6
Mar. 22.2-23

Mar. 31. 1-Apr. 1
Apr. 24.5-25
Apr. 25.7-26
May 4.7- 5
May 27. 4-29
June 4.6- 7
June 22.4-23
June 27. 1-28
July 19. 5-21

«July 21. 8-23
'July 23. 6-27
Aug. 1.9- 2
Aug. 22.1-23
Sept. 10. 7-11

Sept. 30. 6-Oct.2
Oct. 3. 5- 5
Oct. 7.2- 8
Oct. 9.3-13
Oct. 23.3-24

Nov. 29. 5-Dec.l

19зао(+о.уб)
Jan. 31.8
Feb. 6. 1- 7
Feb. 8. 6-10
Mar. 5. 5- 6
Mar. 21.9-23
Mar. 23.8-24
Apr. 13.5-15
May 4.5
May 14.4-15
May 28.3-30
June 7. 9- 8
June 12.7-13
July 4.5- 5
July 9.8-11
July 15.2-16
Aug. 3.9- 5
Aug. 22.6-23
Sept. 13. 8-16
Sept. 27. 9-28

Sept. 30. 5-Oct. 1
Oct. 7.4- 8
Oct. 23.2-28
Dec. 2.6- 4

1939. 0 (+1.У6)

Feb. 5.8- 7
Mar. 27.8-30
Apr. 23.7-24

-May 1.5- 3

ONSET U. T.

S. C. o i

h m & } h m h

07 27
06

03 18 5/31
12 00 16/61
15 46 113
17 53 37

09
14.5

10
02.7

12 53 55
18
14

21 50 4/26
03 07 3/40
17 51 39
13 45 31/85
11 16 32
05 21 35

07
08

11.1

19 21 62
03 10 31

15
13
22
19

11.7
13

9.8
07 22 9/27
22 02 92
17 54 5/93

12.0
19 51 49

06
21 33 4/138
13 53 26/146
18 37 75
22 01 102

12.3
10.0

06
15

19 50.5 4/40
18

17 36.6 162
11 35.8 85

RANGES

D H Z

' Y Y

36 105 45
22 160 50
30 150 120
47 280 150
32 320 125
29 205 160
25 170 125
30 195 145
20 170 70
27 230 70
23 190 65
18 180 90 >
30 160 105 '
25 155 140
34 >300 120
30 155 95
28 180 115
43 205 130
29 150 140
37 225 105
36 140 120
28 150 85

36 155 40
30 150 100
34 185 155
35 110 125
37 245 100
35 215 125
32 180 85
18 180 90
31 125 105
26 170 125
17 195 65
22 180 80
23 180 75
20 180 75
32 235 160
32 305 140
24 265 75
55 280 255
33 285 175
28 200 120
51 220 250
30 185 85
36 110 105

26 160 95
40 220 155
37 295 215
36 170 155

LARGEST GROUP OF SUNSPOTS
-3U. 0 TO +6d.O

°™UP C.M.P. Area cp-50NO«

1937

12254 Mar. 2. 1 793 +16
283 Mar. 20.5 87 -19
289 Mar. 29.5 453 +16
320 Apr. 24.7 1674 +24
320 Apr. 24.7 1674 +24
330 May 5.0 246 +22
362 May 27.2 811 +12
368 June 4.8 863 +13
393 June 21.0 549 +10
402 June 27. 1 459 -13
441 July 18. 6 676 +9

441 July 18. 6 676 +9

455 July 28. 8 2589 +26
500 Aug. 24.0 226 -16
526 Sept. 11.0 719 +4
546 Sept. 29. 2 177 +10
553 Oct. 4.4 2661 +3
553 Oct. 4.4 2661 + 3
553 Oct. 4. 4 2661 + 3
578 Oct. 21.4 142 -32
619 Nov. 24.9 HI + 8

1938

12693 Feb. 2.4 574 +19
693 Feb. 2.4 574 +19
703 Feb. 10. 1 850 -18
732 Mar. 6.8 30 -11
754 Mar. 22. 3 250 - 1
754 Mar. 22. 3 250 - 1
777 Apr. 14.2 1098 +32
794 May 3. 1 397 -25
821 May 17.0 500 -9
829 May 23.8 1090 +10
844 June 6. 3 268 - 6
851 June 11.6 581 +14
894 July 7.2 697 +10
895 July 10.7 1163 -17
902 July 15. 1 2122 -16
934 July 30. 1 382 -12
975 Aug. 23.6 255 -24
909 Sept. 16. 6 232 0

13009 Sept. 27. 8 666 -19
009 Sept. 27. 8 666 -19
022 Oct. 5. 5 271 +5
038 Oct. 25.7 246 +20
086 Nov. 28.8 1482 +13

1939

13171 Feb. 3. 3 366 - 3
211 Mar. 23.2 280 +21
247 Apr. 26.5 953 -11
247 Apr. 26.5 953 -11

Long.
Of

C.M.

о

12.0

256
139
176
161
41

100
353
116
55

119
с 88
' 64
301

34
137
233
194
146
118
293
163

49
339
306
338
122
97

184
267
136
312
172
108
178
109

38
137
250
317
131
96
6

157
344

206
267
272
169
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CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINOER, 1874-1954

Ref.
No.

484
485
486
487
488
480
490
491
492
493
494
495

496
497
498
499
500
501
502
503
504
505
506
507
506
509
510

511
512
513
514

515

516
517
518
519
520
521

522
523
524
525
526
527
528

GEOMAGNETIC STORM

Date

1939 continued

May 5. 9- 9
June 13. 7-14
July 3.0- 4
July 4.6- 5
July 16. 5-17
July 19.9-20
July 21. 4-22
Aug. 12. 1-13
Sept. 2.9- 4
Sept. 17. 2-18
Oct. 3.4- 4
Dec. 6.8- 8

1940. 0 (+2.y6)

Jan. 3.6- 4
Jan. 18. 6
Mar. 23.3-24
Apr. 2.8- 3
Apr. 25.1-26
May 23.7-25
June 14.3-15
July 13. 3-14
Aug. 2.8- 3
Aug. 9. 3-10
Sept. 26. 7-27
Oct. 6.9- 9
Nov. 12.3-13
Nov. 25.3-26
Dec. 19.9-24

194LO(+3.y6)

Jan. 17.5-19
Mar. 4.0- 5
Mar. 13.8-14
Mar. 19.5-22

« Mar. 28.0-30
'Mar. 30.7-31

Apr. 24.3-25
July 6.5- 7
Aug. 4. 1- 5
Aug. 26.6-28

Oct. 31. 2-Nov.l
Dec. 1.2- 2

1942,0(+4y6)

Feb. 23.6-24
Mar. 5.2- 6
Apr. 3.8- 4
Sept. 11. 7-12
Sept. 17. 4-19
Oct. 2. 5- 4
Oct. 11.8-16

ONSET U. T.

S. C. o i

h го Си h m h

20 43.9 146
16

00 38.3 33
14 07.9 79

13
22.0

10
01 39.6 54
21 42.5 81

04
09

20.3

14 39.7 35
14

06.3
19.0

02 04. 2 5/44
17 53. 5 125

08 00
08

18 52.0 43
08

17 03. 7 90
21
08
08
21

12
00
18
12
00

16.6
08
11

01 28.2 81
14

03 41.6 44
06.0

13 29 40
04.2
19.3

16
10
11
20

RANGES

D H Z

' Y Y

26 285 140
32 270 120
32 215 110
28 275 210
20 215 65
26 200 105
26 245 75
28 305 165
26 190 65
39 135 145
37 120 200
33 140 110

43 140 165
45 215 165
31 165 105
43 260 200
54 215 185
31 355 120
26 195 95
25 175 110
19 180 90
23 175 90
50 230 140
40 185 170
34 140 95
39 165 90
34 170 100

32 180 90
31 170 70
32 205 125
38 190 85
45 170 115 >
52 290 185 *
32 145 115
21 210 210
42 205 245
35 180 130
43 205 185
34 220 230

42 140 135
33 170 125
44 220 130
23 230 90
24 180 75
38 210 135
32 160 70

LARGEST GROUP OF SUNSPOTS
-?tf.O TO +5d.O

°™UP C.H.P. Area ср-Д0

1939

13259 May 5.3 794 +16
316 June 14.4 271 +23
341 June 29.8 268 -16
341 June 29.8 268 -16
354 July 17. 8 628 +12
354 July 17. 8 628 +12
354 July 17.8 628 +12
371 Aug. 7. 3 793 +8
394 Sept. 1.0 1751 -21
410 Sept. 12. 3 164 -24
429 Oct. 1.0 491 +8
483 Dec. 7. 4 87 - 9

1940

13502 Jan. 5.5 1689 +14
508 Jan. 16.7 181 - 4
555 Mar. 26.3 1189 +19
568 Apr. 2. 2 275 - 6
582 Apr. 21.9 251 +16
600 May 19.8 309 +17
619 June 12. 7 367 - 8
653 July 16. 2 620 +2
670 Aug. 4.0 433 +13
677 Aug. 11.2 563 -14
711 Sept. 27. 6 409 -10
746 Oct. 6.0 116 + 7
743 Nov. 12.3 31.6 +4
752 Nov. 23.4 143 -11
770 Dec. 15.7 256 +12

1941

13791 Jan. 13.8 86 +16
814 Feb. 27.3 416 +22
826 Mar. 12.5 186 +20
827 Mar. 19.6 202 +17

834 Mar. 29.0 92 +14

847 Apr. 24.6 458 - 1
886 July 3.9 490 +10
909 Aug. 6. 1 665 +4
922 Aug. 26. 8 369 +4
960 Oct. 29.7 1169 +9
972 Nov. 28.3 560 -20

1942

14014 Feb. 24.6 180 +13
015 Feb. 28.8 1549 +14
033 Apr. 4.3 72 +15
092 Sept. 9.4 12 -13
094 Sept. 19.0 99 -22
097 Sept. 27. 4 75 -12
100 Oct. 14.0 28 -17

Long,
or

C.M.

о

111
317

58
41

243
19R
178
251
323
134
281
151

145
308
176

37
95
84

159
135
224
138
218

84
324
152
188

171
292
165
88

5 336
<300

336
87
69

131
346
297

265
139
109
141
66

228
104



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, i874-i954.

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-1964

Ref.
No.

529
530

531
532
533
534
535
536
537
538
539
540
541

542

543

544

545

546

547

548
549
550
551
552
553
554
555
556

557
558
559

560

561
562
563
564
565
566
567
568

GEOMAGNETIC STORM

Date

1942 continued

Oct. 28.5-30
Nov. 23.8-26

1943.0(+5У6)

Jan. 20.7-21
Feb. 17.2-18
Mar. 29.6-30
May 17.6-19
July 4.4- 7
July 9.3-10
Aug. 8.4- 9
Aug. 12.9-14
Aug. 19.3-21
Sept. 2.7- 5
Sept. 8.7-10

t Sept. 26. 5-27
'Sept.27.8-0ct.4

Oct. 8.4-10
< Oct. 24.4-27
' Oct. 27. 7-Nov. 1

Nov. 6. 7- 7
(Nov. 10. 1-22
W. 23.4-27
Dec. 16.3-22

1944.0(+6.y6)

Jan. 11.9-18
Feb. 7.4-11
Feb. 13.8-14
Mar. 26. 1-28
Apr. 15.6-16
Aug. 2. 5- 3

Sept. 30. 5-Oct. 1
Oct. 14.6-15
Dec. 27.5-28

1945.0(-2.y5)

Jan. 15.2-16
Mar. 12.4-13
Mar. 14.0-16

cMar. 26.0-27
'Mar. 27.9-28
Apr. I. 2- 2
Aug. 28.1
Sept. 16.0-19
Oct. 23.0-25
Oct. 27.8-28
Nov. 8. 7-10
Dec. 13.5-14
Dec. 19. 8-21

ONSET U. T.

S.C. a i

h m Ш h h

12
20

(16)
04

(15)
15
10

(07)
09
21
07

(17)
17
12
18

(10)
09
16

16.3
03
10
08

22
09
20

02.0
14
12
13
15
13

(05)
09

23 46.7 39
00

20.6
04 59.0 59

02
23

23 40.7 18
20
17

12 39.4 5/36
18 10.8 46

RANGES

D H Z

' Y Y

50 215 195
32 180 110

44 205 85
• 24 190 45

36 195 60
20 210 70

26 210 70

18 220 80

37 260 205

33 190 70
26 180 90
18 180 90
27 180 90

26 185 70 j

39 220 120 !

32 165 60

37 165 110

35 185 100
42 170 75

32 240 70 j

39 170 105 *
47 . 180 70

38 170 70
36 190 90

33 165 85
30 215 105
32 150 100

24 165 130
37 165 70
38 175 100

34 165 120

24 150 90

40 150 85

34 195 115
29 160 80 }

21 170 60'

27 150 65

30 185 115

27 155 125

38 165 105

34 140 85
35 130 60

44 195 130
24 160 50

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5d.O

Group C.M.P. Area ф -BQ0.

1942

14104 Oct. 28.4 76 -11
115 Nov. 24.2 44 -10

1943

14128 Jan. 2 3 . 7 4 4 - 3
0

146 Mar. 25.3 212 +15
156 May 13.5 337 -38
. . . . 0
161* July 7. 6 8 +5
164 Aug. 9.4 133 +19
164 Aug. 9.4 133 +19
166 Aug. 14.7 108 -11

0
172 Sept. 6. 1 691 +7

0

0
0

177 Oct. 30.6 245 +10
0

0

183 Dec. 12.4 144 + 8

1944

0
0
0

14191 Mar. 25. 1 287 -17
0
0

219 Sept. 29. 6 236 +15
0

245 Dec. 27. 1 126 +28

1945

14253 Jan. 16.9 104 +26
263 Mar.- 8.9 451 - 7

0

266 Mar. 28. 4 524 - 6

267 Apr. 1.3 721 -15
0
0

358 Oct. 22.6 574 -31
367 Oct. 27.0 319 +23
369 Nov. 6.5 68 -25
392 Dec. 13.4 80 -16
399 Dec. 22.6 168 +23

Long,
of

C.M.

о

244
257

214
212

40
112
200
135
97
37

313
122

43
(168
151

11
160
117
343

,173
«125
183

193
204
119
295

25
24

324
139
245

358
338
317

<159
<134

77
268

19
250
187

30

291
208



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954. 97

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-19Б4

Ref.
No.

569
570
571

572

573
574
575
576
577
578
579
580
581
582
583

584
585
586
587
588
589

590

5*)1
592

593

504
595

596

597
598
599

600
601
602
603

- 604
605
606
607
608
609
610

GEOMAGNETIC STORM

Date

1946.0(-l.y5)

Jan. 3. 3- 4
Mar. 10. 1-11
Apr. 14.5-15

jMay 6.9- 7
W 8. 3-11
May 20. 9-25
June 7. 3- 9
June 18. 6-19
June 27. 7-29
July 1ft. 6-19
Aug. 14.8

- Aug. 30.9-31
Sept. 16. 6-17
Sept. 17. 0-19

Sept. 27. 2-Oct. 1
Oct. 26.8-27

1947.0(-0.y5)

Jan. 24.2-26
Feb. 16. 1-17
Mar. 8. 3- 9
Mar. 15.4
Mar. 27.2-29
Apr. 8. 9- 9

rMay 22. 9-24
W 24.3
June 5. 3- 6
June 13.7-16

rAug. 15.4-16
'Aug. 16.5-21
Sept. 3.0- 4
Sept. 7. 5

(Sept. 12. 9-15
'Sept. 15. 6-20

Sept. 30. 8-Oct.3
Oct. 9. 5-16
Nov. 9.4-13

1948.0(+0.y5)

Jan. 3. 6
Mar. 11.9-15
Mar. 15. 1-16
Apr. 21.0
May 9.3
May 15.0-17
May 21.2-22
Aug. 19.8-20
Oct. 14.5-15
Oet. 21.5-24
Nov. 1.8-3

ONSET U. T.

S . C . a i

u m № h h

08
01 51.6 34

11
22 27.5 4/124

06.9
21

07.6
15

17 28.9 P/ 50
14 14.7 69

19.0
22 39.6 64
13 47.6 23/51

23.9
06
20

06
02 58.2 20

08
08 41. 3 28/83
04 28.4 18
21 48.4 27/52
22 43. 3 7/69
06 45 110/133
07 35.7 62/80
17 49. 1 7/82
09 50.7 4/16 .

11
23 25.8 3/60

11
21

14.9
18 08. 6 , 9/60

12
09.0

15
21.7

03 35. 1 45
22.8

07 24 57/111
23 23 26

06
19 38 8/74

12
11 19.8 8/48

19

RANGES

D H Z

' Y Y

42 245 195
42 145 95
31 150 115
34 250 90 >
2R 210 120'
22 195 115
26 185 130
21 170 85
29 185 115
29 170 95
30 215 70
35 175 140
35 160 125
44 280 295
41 310 230
39 200 125

29 195 140
35 180 140
59 270 210
31 155 150
33 130 160
18 210 70
30 120 55>
38 330 80
28 190 60
33 225 150
40 315 205 >
28 180 155 ?

46 230 165
30 150 85
38 160 130
35 145 120
37 185 180
36 225 140
42 205 145

44 145 60
35 140 100
39 290 265
22 160 100
27 200 80
34 170 130
26 175 135
34 1JO 65
32 175 125
41 165 85
39 170 125

LARGEST GROUP OF SUNSPOTS
-3d. 0 TO +5d.O

°™UP O.M.P. Area ф-Д0NO«

1946

14401 Dec. 30.5 232 -14
451 Маг. 6.7 1356 +35
490 Apr. 14.4 818 -29

506 May 4.3 491 -19

523 May 22.9 200 +17
537 June 7.6 142 -26
551 June 14-. 6 271 -21
556 June 26.4 206 -23
578 July 18. 3 341 -10
600 Aug. 10.5 723 -26
623 Aug. 28. 6 436 +2
640 Sept. 15. 7 661 + 5
643 Sept. 19. 8 767 +13
648 Sept. 23. 4 425 +15
6m Oct. 27.9 427 -12

1947

14802 Jan. 27.0 647 -15
813 Feb. 11.3 2131 -14
851 Mar. 10.2 3637 -16
855 Mar. 10.6 1059 +21
874 Mar. 29. 2 642 - 4
886 Apr. 7.2 5520 -18

962 May 23.2 992 +19

986 June 3.5 236 -21
995 June <3. 3 663 +23

15106 Aug. 12.8 726 + 4

130 Aug. 31.0 372 +14
147 Sept. 6. 1 344 + 3
155 Sept. 11. 2 220 -22
166 Sept. 16.9 221 +9
187 OcÇ. 2.6 360 -16

Long,
of

С. M.

о

17
231
124

rl88
'170

3
133
343
225
306
306
94

233
228

93
63

325
23

117
24

228
60

<199
'180

22
270

(161
'146
275
216
144
109
26.8

192 Oct. 6.9 1098 +13 153
245 Nov. 11.3 350 +6

1948

15319 Dec. 31.0 246 -11
412 Mar. 14.6 321 +31
415 Mar. 15.6 619 +32
463 Apr. 17.2 939 +14
503 May 10. 1 960 - 5
514 May 12.4 1195 -20
529 May 24.0 302 +24
655 Aug. 18.6 275 ^8
743 Oct. 17.3 946 + 7
743 Oct. 17.3 946 + 7
775 Oct. 31.3 200 +33

106

98
279
237
ПО
228
153
71

311
207
204

55



98 GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1874-1954.

CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874-1954

Ref.
No.

611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626

627
62R
629
630
631
632
633
634
635
636

637

638
639
640
641
642
643
644

645
646
647
648
649
650
651
652
653
654
655
656
657
658

GEOMAGNETIC STORM

Date

1949.0(+l.y5)

Feb. 21.6-23
Mar. 16.6-17
Mar. 21.9-23
Apr. 7.8- 8
Apr. 12.6-14
May 3.8- 4

May 30. 5-June 1
June 3.9- 6
June 12.5-13
Aug. 3. 1- 5
Oct. 7. 5- 8
Oct. 13.8-15
Oct. 27.4-28
Nov. 1.4- 3
Nov. 19.2-21

Nov. 29. 0-Dec.l

1950. 0 <+2.y5)

Jan. 24.6-25
Feb. 23.4-24
Mar. 19.2

Mar. 31.3- Apr. 7
May 2.5- 5
May 27. 5-29
June 6. 0
June 23. 8-25

June 29. 5-July 1
July 24. 1-25

jAug. 7. 5- 8
'Aug. 8.9-12
Sept. 3.1-11
Sept. 23. 5-25

Sept. 30. 7-Oct.6
Oct.28.0-Nov. 1

Nov. 24. 7-30
Dec. 12.2-14
Dec. 22.6-24

1951.0(+3.y5)

Jan. 21.6-23
Feb. 21.8-25

Feb. 27. 0-Mar.l
Mar. 13.5-15
Apr. 2.5- 5
Apr. 18.3-19
Apr. 20.5-23
May 1.0- 3
May 9. 7-10
May 25- 8-26
June 17.7-18
July 1.9- 2

July 31. 5-Aug.2
Sept. 11. 5-14

ONSET U. T.

S . C . a t

h m № h h

15 16.5 23/83
15 33.8 22/70
21 27.3 70
19 23.2 10/44
15 21.6 10/82
18 14.8 5e)
12 30.7 7/52
21 53.6 44

11
02 05. 1 5/60

11.7
20 11.2 78

10
10
06
23

14
10 43.2 3/30
05 45. 1 41

08
13

12 05. 3 15/46
00.3

18 02. 3 88
12

01 51 2/32
10.9

22
03
12

17 46.5 7/30
01
17

05 26.4 23
14

15
18

00 27.6 67
13
12

06 52. 5 19
12
00
17

IP 47.7 32
17 01.9 80
22 26.9 66

12
11

RANGES

D H Z

' Y Y

36 130 85
44 270 140
38 240 180
44 285 170
26 " 170 70
31 160 100
2e» 215 80
36 230 195
31 185 Ю5
42 190 145
37 135 160
50 215 165
43 130 80
50 175 165
30 175 100
26 155 90

42 170 135
46 155 125
28 245 175
33 160 140
25 170 90
38 . 205 175
22 180 80
25 215 80
36 105 160
34 160 120
3e» 240 165 >
33 210 85 !

37 215 170
29 190 40
46 280 135
55 240 195
31 215 115
31 150 70
40 150 115

42 125 75
36 195 90
39 160 100
39 185 150
31 140 120
37 255 105
37 150 125
53 230 140
19 300 95
38 160 105
34 220 190
37 215 230
22 1PO 160
31 155 110

LARGEST GROUP OF SUNSPOTS
-3 .0 TO +6 .0

°™» C.H.P. Area Ф-*0wo.

1949

15917 Feb. 19.4 811 +28
962 Mar. 19.4 1096 +29
962 Mar. 19. 4 1096 +29 •
998 Apr. 4.5 328 -18

16002 Apr. 11.7 242 - 3
037 May 5.6 394 +10
069 May 31.6 652 + 4
069 May 31.6 652 +4
081 June 8.6 111 +16
148 Aug. 1.1 1328 -26
232 Oct. 7.3 961 + 1
245 Oct. 13.4 317 +14
262 Oct. 28. 6 265 +8
271 Nov. 4. 1 329 +21
291 Nov. 16. 3 405 +7
308 Nov. 27.0 870 +17

1950

16386 Jan. 27.2 560 +26
410 Feb. 20. 1 1853 +17
443 Mar. 18.5 437 +19
457 Apr. 2. 2 233 +4
486 May 3.4 615 +18
513 May 26.3 924 +9
520 June 1. 6 302 +6
542 June 25. 2 373 +7
542 June 25. 2 373 +7
570 July 25.0 580 -17

581 Aug. 4.7 770 -15

604 Sept. 3. 5 176 +7
616 Sept.21. 4 260 +11
620 Sept. 27. 3 83 +21
640 Oct. 26.9 30 +34

0
667 Dec. 9.8 296 +20

0

1951

16685 Jan. 17.8 122 +20
707 Feb. 17.6 151 +19
711 Feb. 24.0 604 +18
718 Mar. 12.2 184 +20
735 Apr. 4. 9 54 -13
745 Apr. 18.7 2064 +17
745 Apr. 18.7 2064 +17
752 Apr. 26.5 390 +22
761 May 12.0 18 -13
775 May 22.2 786 +23
795 June 18.4 2100 -14
803 June 27. 3 136 +9
831 July 29.6 118 - 9
857 Sept. 9.7 370 -10

Long.
nf01

C.M.

0

22
79
10

147
83

163
170
112
358

35
251
167
349
283
48

279

254
221
268
108

43
72

306
71

355
30

«199
!181
208
299
204
203
198
328
191

156
105
36

205
301
93
64

285
170
317

14
186
154
319
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CATALOGUE II. - SMALL GEOMAGNETIC STORMS RECORDED AT GREENWICH - ABINGER, 1874- 19Б4

Ref.
No.

659
660
661
662
663
664

665
666

667

668
669
670
671
672
673
674
675
676
677
678
679
680
681
682

683
684
685
686
687
688
689
690
691
692
693
694

695
696
697

GEOMAGNETIC STORM

Date

1951 continued

Sept. 16. 3-18
Sept. 19. 5-25
Oct. 7.4-11
Oct. 16.8-20
Nov. 13.3-16
Dec. 27.9-28

1952.0<+4.y5)

Jan. 12.6-16
Jan. 29.6-30

j Feb. 6. 4- 9
< Feb. 10.7-14

Feb. 23.9-25
Mar. 3. 5-12
Mar. 21.5-26

Mar. 30. 5-Apr.lO
Apr. 29. 6-May7

May 26.3-31
July 5.0- 6
Sept. 7.7-10
Sept. 25. 8-26
Sept. 28. 6-30
Oct. 3. 7- 6
Oct. 25.7-26

Oct. 29. 5-Nov. 1
Nov. 26.8-28
Dec. 1.7- 4

1953.0(^^5)

Jan. 5. 2- 6
Jan. 25.5-30
Feb. 22.6-28
Mar. 1. 8- 4
Mar. 22.0-26
Apr. 16.0
May 15. 5-17
Aug. 23.0-31
Sept. 3.7- 5
Sept. 18. 8-24
Oct. 15.4-20
Nov. 12.5-21

19540(^5)

Feb. 21.6-23
Mar. 22.8-24
Apr. U.7-12

ONSET U. T.

S . C . a i

h m Д О h h

(08)
11 54.4 28

09
(18)
08

21 37.0 2/45

(14)
15 27.3 3/15

10
16

21 26.5 5/39
(12)
12
13
14

(08)
00
17
20
14
17
17

13.0
19
17

05 46.4 14
11

(14)
20

(00)
01
12

00 24 24
17
18

08 45.7 7
(12)

14
19
17

RANGES

D H Z

' Y Y

37 250 160
54 270 220
36 185 135
35 275 130
37 155 125
30 200 70

24 155 75
45 155 70
41 155 80,
37 190 80 >
52 160 150
41 255 245
38 155 120
48 230 160
40 220 195
40 185 185
23 185 95
25 185 100
38 110 50
37 150 145
43 165 125
21 160 115
35 135 100
39 140 60
27 160 60

23 165 75
34 150 70
32 140 90
39 155 160
39 175 90
29 195 85
42 180 160
34 205 115
41 195 135
47 175 210
46 200 190
37 170 65

31 120 80
34 150 75
41 175 140

LARGEST GROUP OF SUN8POTS
-3d. 0 TO +5d.O

°™P C.M.P. Area Ф-Я0

'

1951

16861 Sept. 15.0 542 0
861 Sept. 15.0 542 0
879 Oct. 6.7 215 -11
882 Oct. 14.2 596 -15
899 Nov. 9.9 337 -17
931 Dec. 27.3 10 +19

1952

16941 Jan. 15. 1 496 +10
946 Jan. 28.6 144 -16

950 Feb. 7.8 56 -17

955 Feb. 19.3 71 +26
0
0

961 Mar. 26.6 147 - ï
972 Apr. 27.1 87 +19
983 May 28.0 254 - 3

17003 July 1.5 180 -12
036 Sept. 10. 4 38 -15
040 Sept. 27. 3 246 -4
040 Sept. 2 7.3 246 -4
042 Oct. 5.1 14 -16
047 Oct. 25. 4 405 - 3
047 Oct. 25. 4 405 - 3
053 Nov. 27.5 И -14

0

1953

17062 Jan. 3.1 81 +16
0
0
0

075 Mar. 24. 5 68 - 8
.. .. 0
.. .. 0

13УГЬ Aug. 18.0 15- - 1
.. .. 0

17114 Sept. 21.0 73 0
118 Oct. 11.7 182 -14

0

1954

0
0
0

Long,
of

C.M.

о

256
214
338
214
211
343

136
273

<170
413

299
186
309
190
153
160
354
219
340
303
236
305
255
242
178

83
176
166
71

165
195
165
289
134
295
304
293

42
17

114



APPENDIX (1)

GREAT GEOMAGNETIC STORMS RECORDED AT THE

ROYAL OBSERVATORY, GREENWICH 1840-1874

The following catalogue of 54 great geomagnetic storms has been compiled from

the Greenwich magnetic records from 1840 to 1874, thereby extending backwards by

thirty-five years the preceding Catalogue I, 1874-1954. The same lower limits for

the range of the elements were adopted as heretofore, viz. 60* in D or ЗООу in
H or Z.

For the first seven years, before the introduction of the photographic record,

the storm ranges have been abstracted from a table in the "Greenwich Magnetical and
Meteorological Observations" headed Extraordinary Observations. The values therein

tabulated were derived from observations made at short intervals of time, down to

1 minute or less, when appreciable disturbance was recognized to be present from the

routine observations, made at two-hourly intervals throughout the day and night.

Photographic recording of the trace-movements was begun at Greenwich in the

autumn of 1847, and thereafter these magnetograms of H, D and Z were the basis of
examination, but in a number of cases eye observations extended the range of one or

other element beyond the extent of the photographic sheet.

In these early records* the ranges in Z (in particular) are subject to some

uncertainty owing to large corrections for temperature and also, in the case of Z,

to instability of the instrument. The ranges given under Z are therefore to be

regarded, in most cases, as giving the order of magnitude of notable ranges. In the

majority of cases, the maximum and minimum values were within an hour or two of each

other. Ranges of lees than 500y in Z are sometimes listed in cases when either the
D or H ranges were somewhat below great-storm level.

The range 'in D is tabulated to the nearest minute of arc, though this degree of

accuracy was not obtainable. (The range to 0?! would probably underestimate the

degree of accuracy). The range in H is given to the nearest 25y. Ranges passing

beyond the recording sheet are indicated by >. Cases for which the trace-movements

suggest ranges that have passed far beyond the recording sheets are indicated by a
double sign ».

In compiling this list of great storms, full use was made of a list of magnetic
disturbances, recorded at Greenwich from 1848 to 1881, that had been published by
E. W. Maunder (Monthly Notices, 65, 540-548, 1905). For the present tabulation,

however, the original magnetograms were re-examined and the ranges remeasured, all
times being expressed in U.T.



GREENWICH SUNSPOT AND GEOMAGNETIC-STORM DATA, 1374-1954. loi

The data of associated sunspots were derived from the examination of sunspot
records from 1840 onwards, as follows:-

(a) Schwabe's original sunspot drawings covering the period up to 1853 (in the
possession of the Royal Astronomical Society).

(b) Carrington's drawings reproduced in his "Observations of the Spots on the
Sun" (1863) covering the period 1853 November to 1861 March.

(c) Kew data and Ely photographs, 1862-1873.

The purpose of this examination of solar records was to pick out any spot of sig-
nificant area (500 millionths of the Sun's hemisphere and upwards) that was within
3 days before and 5 days after its central meridian passage at storm onset. Measures
of area made at Kew both on the Schwabe and Carrington drawings and on the Kew
photographs are to be found in

(1) Researches on Solar Physics 2nd series by W. de la Rue, Balfour Stewart and
B. Loewy (1866).

(2) Phil. Trans. 159, 1, 1868: 160, 389, 1870.

The data given in columns 8 and 9 are to be taken as giving the approximate
time of central meridian passage and the order of size respectively. In no case was
the Sun entirely free from spots at the time of any of the storms listed.

The following epochs of sunspot maximum have been adopted from the Zurich
publications in order to derive the time interval in years given in column 4.

1837.2, 1848.1, 1860.1, 1870.6

The notes include references to notable auroral displays, extending southwards
over this country and to southern Europe generally. Records of auroree that appeared
useful for a comparison with the Greenwich magnetograms were the basis of the
selection, which otherwise does not aim at completeness.
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SUPPLEMENT TO CATALOGUE I: LIST OF GREAT STORMS RECORDED AT GREENWICH 1840-1874

Réf.
No.

1

2
3

4

5

6
7
8

9

10
11

12
13
14

15
16
17
18
'19

20

21

22
23

24

25
26
27

28

29

30
31
32

33

34

35

36
37
38

Time
Date of Storm -of

Onset

U.T.
1840 Dec. 19 -21 22

1841 Sept. 24 - 26 22
1841 Nov. 18 - 20 18

1842 July 2-4 04

1846 Sept. 21 - 22 18

1847 Mar. 19 - 20 12
1847 Sept. 24 - 25 12
1847 Oct. 23 - 25 09

(1847 Dec. 17 - 18 14
'1847 Dec. 2 0 - 2 1 02

1848 Feb. 21 . 08
1848 Nov. 17 - 18 10

1851 Sept. 6-7 13
1851 Sept. 29 - 30 15
1851 Dec. 6-7 19

1852 Feb. 15 - 16 09.2
1852 (Feb. 18 - 19 02.0

*Feb. 19-20 12
1852 Feb. 21 11
1852 Nov. 11-14 19

1853 July 12 - 13 13

1854 Mar. 15 - 16 19

1857 May 7 - 8 14
1857 Dec. 16 - 17 13

1858 Apr. 9 - 1 1 00

1859 Aug. 2 8 - 2 9 07. 5
1859 Sept. 2-5 04. 7
1859 Oct. 13 01.5

Л860 Aug. 8 - 1 1 13
4860 Aug. 12 - 13 04
1860 Sept. 6-7 20

1862 July 5 17
1862 Aug. 4-5 05
1862 Oct. 3 - 6 19

1865 Aug. 2-5 18

1866 Feb. 2 1 - 2 2 04.5

1868 Sept. 30 18

1869 Feb. 3-4 23
1869 Apr. 15-16 11
1869 May 13-14 14

Interval
from

Sunspot
Maximum

yrs.

+3.8

+4.5
+4.7

+5.3

-1.4

-0.9
-0.4
-0.3
-0.1
-0.1

0.0
+0.8

+3.6
+3.6
+3.8

+4.0
+4.0
+4.0
+4.0
+4.8

+5.4

+6.1

-2.8
-2.1

-1.8

-0.4
-0.4
-0.3

+0.5
+0.5
+0.6

+2.4
+2.5
+2.7

+5.5

+6.0

-1.9

-1.5
-1.3
-1.2

RANGES

Notable
D H Z

Range

' Y Y
54 350

»91 950 1300
72 200

97 400

62 250

72 500
127 1100 >500
106 1900 740
60 >225
90 675

66 575
109 >550 >750

79 450
>73 >350

52 325

63 >350
48 450

»89 >500 650
64 200
73 150

66 275

66 200

70 >325
60 450

>48 >475

73 275
»92 »625 1500

62 >500 1000

49 450
44 600
56 425

35 350
55 350

>73 425

78 500 525

>65 >400 >850

61 200

52 250 350
94 >400 650
92 >700 600

Approi. C.M.P.
and Area of

Notable Sunspots

U.T.

July 1 1500

Sept. 19 3000
Oct. 23 2700
Dec. 16 1000

Feb. 20 ~1000
Nov. 15 900

Sept. 27 500

Feb. 16 900
« «
я я
II Я

Маг. 10 700

May 5 700

Aug. 31 2300
• я

Aug. 8 2000
П R

Sept. 4 1300

Aug. 1 500
Oct. 1 600

(July 30) 1000

Feb. 18 1700

Jan. 30 500
Apr. 14 >750

Remarks and
Reference
to Notes

Note 1.

Note 2.

Note 7.
Great aurora: full Moon. Note 8.
Great aurora. Note 9.

Great aurora.
Great aurora. Note 11.

Note 13.

(Notable group of storms.
(Note 16.

Note 20.

Note 21.

Note 22.
Note 23.

Note 24.

Dual storms and great aurorœ .
\ The Carrlngton & Hodgson solar

flare on Sept. 1.
Great aurora. Note 27.

? Dual storm: Note 28.

Note 31.

Note 33.

Note 34.

Note 37.
Great aurora. Note 38.
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SUPPLEMENT TO CATALOGUE I: LIST OF GREAT STORMS RECORDED AT GREENWICH 1840-1674

Ref.
No. Date of Storm

Time
of

Onset

interval
from

Sunspot
Maximum

RANGES

Notable
Z

Range

Арргох. С.М.Р.
and Area of

Notable Sunspots

Remarks and
References
to Notes

U.T.

39 1870 Feb. 1-2 11
40 1870 Apr. 5-6 06
41 1870 May 20 11
42 1870 Aug. 2 0 - 2 1 23.3
43 1870 Sept. 24 - 26 03

с 1870 Oct. 24 - 25 10.4
' 1870 Oct. 25 12

45 1871 Feb. 11 - 13 23.2
46 1871 Apr. 9-Ю 16.7
47 1871 June 18 00
48 1871 Aug. 24 - 25 20
49 1871 Nov. 1-2 18
50 1871 Nov. 9 - 1 1 10. 1

51 1872 Feb. 4-5 14
52 1872 July 7-8 17.0
53 1872 Aug. 3-4 11
54 1872 Oct. 14 - 16 22. 3
55 1872 Oct. 17 - 18 00

56 1874 Feb. 4-5 14.5

yrs.

-0.5
-0.3
-0.2
0.0

+0.1
+0.2
+0.2

+0.5
+0.7
+0.9
+•1.0
+•1.2
+•1.3

+1.5
+1.9
+•2.0
+2.2
+2.2

+3.5

70
50
44
54.
92
88

>59

74
51
45
63
65
62

125
41
44
81
79

126

Y
>200
>325

475
300

>575
400

1150

>225
500

>400
300
225
375

800
525
325
600

>425

800

Y
300
350
550
300

»700
450
775

350
675
325

>950

425
500

>300

U.T.

Apr. 5 1000

Sep t. 21 1700

Apr. 12 750

Aug. 20 1250

July 5 750

Oct. 15 500
Я II

Aurora seen at Greenwich. Note 39.
Great aurora. Note 40.
A spotted disk.

Aurora. Note 43.
I Duplex storm and great aurora.
5 Note 44.

Notable aurora. Note 46.

Note 49.

Great aurora. Note 51.

Note 53.

| Dual storms. Note 54.

Note 56.

NOTES

Year

1840

1841

1847

1847

Ref.
No.

1847

The onset times of storms Nos. 1-7 are somewhat un-
certain In the absence of magnetograme.

A large range In Z occurred on Sept. 24 from 16.2й to
15.eh. Large changes In H and D were also recorded
about the same time.

Besides the giant sunspot listed, there was another
spot with central meridian passage on Sept. 24 and with
area exceeding 1000 mllllonths of the Sun's hemisphere.

T h i s great c o m p l e x storm was a s s o c i a t e d w i t h a
bri l l iant aurora seen at Greenwich and elsewhere in
f u l l m o o n l i g h t on the night of Oct. 24 (Greenwich
Hagnetical and Meteorological Observations, 1Я47,
p. 223-й). At Cambridge at 22n, a corona was recorded
21° south of the zenith (azimuth 19° E of S). Greenwich
observers recorded a corona from 21n60m to 22n10m U. T.
a few degrees south of the zenith. A display of the
Aurora Australie was reported from Hobarton (Hobart,
Tasmania).

This complex storm appears to fall into two parts, the
more severe period beginning on Dec. 20 at 02h and
ending abruptly at 21n. Auroral displays were observed
in southern Europe.

Year Ref-
No.

1848 11 The large range in Z (probably exceeding 760y) occurred
on Nov. 17 at 21.7h. The auroral display as seen from
Greenwich, Northampton and Stonyhurst Is described In
the Oreenaich Observations, 1648, p. Ixvl. The auroral
display was seen southwards to the Mediterranean area
and eastwards to Odessa. (See note to No. 61).

1851 13 The magnet ic traces showed great ag i ta t ion from
Sept. 29 18n to 12n on the f o l l o w i n g day when the
storm ended abruptly. This storm was followed by a
considerable disturbance w i t h onset on Oct. 1 at
20.6n, but with recorded ranges below 'great" storm
level.

1852 16 This very active storm, (clearly separated from that
on Feb. 15-ie) appears from the magnetograms to fall
Into two sections, the greatest ranges occurring In the
second half. Great agitation of the traces occurred,
however , on Feb. 18 from Oeh to lflh. A sudden-
commencement (SC) on Feb. 18 at 02.0h had a range In H
of +60Y. Disturbance flared up again on Feb. 21 at
lln at storm No. 18.

1853 20 Two sunspots near the central meridian represent the
return of a giant spot with area of the order of 2000
mllllonths of the Sun's hemisphere.
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NOTES continued

Year КеГ.
No.

1854 21

1857 22

1857 23

Year Ref.
Né.

1858 24

1859 25

1859 26

1859 27

The associated sunspot group (Carrlngton No. 25)
developed rapidly f rom small spots, recorded on
Mar. 0, into "a fine double group" with a maximum area
of 700 mllllonths of the Sun's hemisphere on Mar. 13.

The associated sunspot (Carrlngton No. 146) was a large
growing spot developing multiple umbrae . It lasted to
a third disk passage.

No associated sunspot of unusual size has been listed,
but It Is worth noting that a complex spot (Carrlngton
No. 210), which was recorded on Dec. 16 with an area of
about 450 mllllonths, would have crossed the central
meridian on Dec. 14.

No associated sunspot Is listed on account of size.
It Is significant, however, that a small group with
central meridian passage on Apr. 11 was possibly the
return of a giant group (Carrlngton No. 244).

This storm is the first of a pair of violent storms
associated with brilliant auroral displays seen from
many parts of the world which were, according to
E. Loomls, "unsurpassed by any similar phenomena on
record" (American Journal of Science and Arts 32, 319,
1861). This first storm began with an Inverted SC on
Aug. 28 at 07.5h Its range being especially big in D
(30'). Disturbance was greatest from Aug. 28 21*1 till
10n on the fol lowing day, the storm ending rather
abruptly ten hours later. It was, therefore, on a
relatively undisturbed trace that the large geomagnetic
crochet (ДН =-HOy), synchronous with the classical
solar f lare observed by Carr lngton and Hodgson,
occurred at 11.3й on Sept. 1. The second and even more
Intense storm began suddenly 17± hours after the solar
flare had been observed.

The Intense solar flare - for as such the observations
by Carrlngton and Hodgson (Monthly notices, R.A.S., 20,
13, 1869) may now be Interpreted - occurred In a giant
sunspot (Carrlngton No. 520) which crossed the central
meridian on Aug. 31, the spot centre passing 12° north
of the centre of the dlsK. The storm began with a SC
at 04.7b on Sept. 2. Violent agitation of the traces
occurred till about 16n and considerable agitation till
the early hours of Sept. 4. The greatest ranges in D
and H were recorded between 04h and 09n on Sept. 2. At
Об11 Z, which was then at a negat ive value, swung
through a measured range exceeding lOOOy (and perhaps
reaching 1500y) to a high positive value at which It
remained for about an hour.

This storm barely lasted for 24 hours, ending abruptly
at midnight. The Z trace was much disturbed from 15й

to 19n and included an extreme range from positive to
negative values of the order of lOOOy. An auroral
display was recorded in Europe as far south as the
Mediterranean. There Is a gap in the solar observations

continued

1859 27

1860 28

1862 31

1865 33

1P66 34

1869 37

1869 38

f r o m O c t . 9 to 20. A spot m e a s u r i n g over 1000
mllllonths on Oct. 20 (Carrlngton No. 555) would have
been near the east limb on Oct. 13.

Disturbance preceded this dual storm from 04h on
Aug. 7. A burst of activity occurred around Oh On
Aug. 11. A great elongated and complex spot (Carrlngton
No. 785) appears related to this dual storm. The spot
returned (No. 809), still of considerable size, and
another storm (No. 29) began 29 days after the first.

The largest spot on the Sun's disk had an area of 1600
mll l lonths on Aug. Z, but had crossed the central
meridian on July 29. Another spot <500 mll l lonths
crossed the central meridian on Aug. 1.

The area given for the sunspot Is for Aug. 3. The spot
was not seen before Aug. 1.

This storm ceased abruptly at 19h on Feb. 22. The
large complex sunspot crossing the central meridian on
Feb. 18 was Kew No. 736 in latitude 17° N, having a
mean area of about 1700 mlll lonths and a maximum area
of 2100 mllllonths on Feb. 21.

The sunspot associated with this storm was observed to
be very active spectroscoplcally on Apr. 21 at 07n and
I4h, suggesting the occurrence of bri l l iant solar
flares (see list of great flares Monthly notices R.A.S.
103, 246, 1943).

The traces were In agitation during this intense,
short-lived storm until about 02h on May 14. The
disturbed pattern of tha traces at 19±'h On May 13 was
s imilar to that noted in the case of storm No. 61
(q.v. ). 'A great aurora was extensively observed over
Europe.

1870 39 The storm ended abrupt ly at OPh on Feb. 2. An
associated aurora, having its maximum at about 19nl6m

was seen from Greenwich (Proc. British Met. Soc., S,
68, 1B70).

1870 40 The tabulated ranges in D and H occurred between 14h
and 18Jrn. Although the storm ranges were not large,

1 the associated aurora was widely recorded over Europe.
As seen from London the display was quite a notable one
(T. Paulin; 5>i»ons's Meteorological Magazine, 5, 04,
1870). At the time of the storm, the Sun presented a
very spotted disk. Although there was no spot of great
size near the central meridian, a very large group was
near the east limb.

1870 43 There were two large spot groups that could be associated
with this storm, the first as listed, and a second (area
about 1200 mllllonths) which crossed the central meridian
on Sept. 26. The latter was active spectroscoplcally,
especial ly on Sept. 28 at 21h when act iv i ty, cor-
responding to a solar flare, was recorded 46° w of C. M.
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NOTES continued

Year Ref.
No.

1870 44 This great storm appears to fall Into two parts, the
maximum phase of each being associated with bri l l iant
auroral displays recorded from the southern parts of
Great Britain. The aurora was recorded at Cairo and
eastwards to Baghdad. A brilliant display of the Aurora
Australie was recorded from Natal (lat. 28±? S) (Proc.
British Met. Soc. 5, 2R1. 1870). On Oct. 24 at about
20n and on Oct . 25 at l«n, the auroral d i sp lays
culminated in the formation of a corona, seen from
England a Tew degrees south-east of the z e n i t h
(Syaons's Met. Hag. 5, 16P, 1470). On Oct. 25 at about
20& the H trace showed a remarkable swing of 1150у from
a positive to a negative value, the Z trace showing a
sudden transition from positive to negative values. On
the previous evening at 18 ,̂ when a corona was also
reported Just south of the zenith, the same pattern of
trace movements occurred but not to so marked an extent.
The two aurorœ were also characterised by their deep
red colour. At the time of this dual storm the central
region of the Sun's disk, was spotted, but no spot was
large.

1871 46 On Apr. 9 at 22.7& z decreased within a few minutes by
460Y, recovery being reached by 23.ln. At nearly the
same time H, already subnormal, decreased by a further
260y to a minimum at 2K.On. These trace movements
correspond approximately in time with the formation of
a corona which was 30° south of the zenith as observed
from Scarborough between 22й and 23й (Jyiions's Met. Hag.
6, 42 (with sketch), 1871). From Mattlshall, Norfolk,
the time of the corona near thé zenith was given as
2ghgom t(> ggh. No corona appears to have been observed
from London, but at 23n "the sky, with the exception of
a small portion of the south horizon, was completely
covered with pale streamers passing from West to East. *
(loc. cit. p. 43).

1871 49 The storm Is notable for the agitation of the traces
(especia l ly H) rather than for the range of the

continued

Year

1871

Ref.
No.

49 elements. An aurora observed on Nov. 10 is described
In Quarterly Journal of the Heteorological Society, 1,
39, 1871. on Nov. 10 at 21.3^ the Z trace began falling
to a low minimum value reached at 21.8 .̂

1872 51 A violent storm of relatively short duration (22 hours)
and associated wi th a bril l iant auroral display,
extensively observed from Europe and as far south as
Bombay and Lahore, Suez and Athens. When first seen at
about 18n f rom the south of England, red auroral
patches were In the southern part of the sky, and It
seems significant that at this time Z at Greenwich had
passed from positive to negative values. The display
reached a maximum between 18h55m and 19 ̂ OO™ when a
corona was observed from near Barnstaple (N. Devon)
28° south of the zenith and 20° east of south in
azimuth (Symons's Net. Hag., 7, 1, 1872). At this time,
Z and H dropped suddenly to their lowest values, D
having shown a sharp westerly peak at lenao11. The three
traces generally were greatly agitated from 17h to 23 .̂
Similar trace patterns occurred during storms nos. 11,
27 and 38.

1872 53 Although there was no sunspot of suff ic ient size to
Justify an association with this storm, the interval of
27 days since the previous storm suggests that the same
disturbed solar region was operative.

1872 54 Two storms separated from each other by about Jour
hours of comparative quiet. On Oct. 14 at 23.5n, H
changed from a large positive to a large negative value.
The Z trace shows a sharp depression by midnight. The
second storm ended abruptly on Oct. 18 at 23n.

1874 56 The storm was short-lived with violent agitation of the
D and H traces till 28^ on Feb. 4. The H trace showed
a marked negative peak at W.On and Z a negative peak
at 19.8n. An auroral display was seen from the south
of England (Synons's Met. Nag., 9, 9 and 22, 1874).

For the sunspot associated w i t h storm No. 40, the date of central mer id ian passage and the
approximate area have been obtained (there being a gap In the Ely photographs) from the series
of observations made by G. Spo'rer and published under the title "Beobachtungen der Sonnenflecken"
in Astronomischen Gesellschaft , No. 13 (1876).

С.В.Н. 25839 • Wt. 3450 -Dd.258-1000-3/55



Юб A P P E N D I X (2)

COMPARATIVE SUNSPOT AND QEOMAQNETIC (S
q
 RANGE) CURVES 1841-1950

The accompanying diagram shows the variation in sunspot numbers and in the
ranges of the diurnal inequalities in the Earth's magnetic elements as recorded at
Greenwich and Abinger.

Upper Curve, R - Sunspot Numbers
Middle Curve, D - Declination (in minutes of arc)
Lower Curve, H - Horizontal Component (in gamma units)

The Philosophical Transactions. (171, 541, 1880) contains the original paper
by W. Ellis showing the relation between the Wolf sunspot numbers and the ranges
in the mean diurnal inequalities of the magnetic elements observed at the Royal
Observatory, Greenwich, over the period 1841-1877.

The investigation was extended at the Royal Observatory and published in the
Monthly Notices, of the Royal Astronomical Society 63, 462, to cover the period
1873-1902.

The present diagram has been prepared at the Royal Greenwich Observatory by
Mr. A. Edwards to cover the whole of the period 1841-1950.

In his original work Ellis used days from amongst which were excluded those he
considered disturbed. The present diagram has been prepared using the International
Quiet Days and an attempt has been made to establish a correction, applicable to the
figures given by Ellis to reduce them to the same system. The difference between
the ranges given by "All" and "Quiet" days was found to vary, but it appeared to be
practically neglible in both D and H about 1877. Ellis's figures for the period
1841-1877 have therefore been left unchanged.

During the period 1912-1924 the North Component, X, was recorded at Greenwich.
A statistical correction has been determined and applied to convert the mean ranges
in X to H ranges.

From 1926 the magnetic curves are derived from the Abinger magnetic data.

The data used in the construction of the magnetic curves are the ranges in the
monthly mean diurnal inequalities. To remove the seasonal variation and to smooth
the values, means of groups of 13 successive values, of which the two end values
have been assigned half weight, have been plotted.

The sunspot numbers, which have been smoothed in a comparable manner, have been
taken from Table 2 appearing on p. 145 of the Astronomische Mitteilungen, Но.
published by the Federal Observatory, Zurich.
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