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On the Sudden Commencement of Geomagnetic Storms

By Tersvo Yumura

In order to clarify some points of the subject, a statistical investigation on the sudden commen-
cement of geomagnetic storms is made in this paper, though similar investigations have been carried
out morphologically or theoretically by many authors.

The results obtained are as follows;

(1) The geomagnetic latitudirial distribution of the direction angles of horizontal vector of the
subben commencement, reckoned from the magnetic meridian, is approximately symmetrical with
respect to the magnetic equator (Fig. 2),

(2) The hourly distribution of the direction angles depend upon the local time of each observatory

and the values between 12k and 24t L. T. are concentrated around nearly 0°, that is to say, around
the direction of the magnetic north, but during 67 to 12t L. T. they fluctuate with a large amplitude
on both sides of their mean values in high latitudes (Fig. 3).

On the other hand, the inverted SC’s are appearing more frequently in the same interval, 6"

to 12k L,T., in high magnetic latitudes.
(3) A conventional conception that the horizontal vectors of SC. are nearly pointing to the
geomagnetic north is roughly right in middle or low magnetic latitudes, but not so in high latitudes.
(4) The distribution of the magnitudes of horizontal vectors for the geomagnetic latitude, which
are expressed by the ratios of the values at various observatories to those observed simultaneously
at Huancayo, shows a result similar to that already known, namely the W-type distribution with
symmetry to the magnetic equator. The curve has a minimum value of about 0.4 near the magnetic
Iatitude 30°, and increases from the minimum point monotonously with the increasing magnetic
latitude (Fig. 4).

By this method, however, the values of each observatory fluctuate in so wide a range around
the mean value that the above result is not so accurate.

(5) The magnitude ratios of horizontal vectors at various observatories to those at Huancayo are
distributed on a regular curve with the period of one day, where the minimum point of the curve
appears around noon -at Huancayo (Fig. 5).

This result may be due to the large amplitude of SC. in the daytime at Huancayo compared
with those at other observatories.

How can we interprete the fact the variation of the sudden commencement, which has been
considered to be originated from without the earth’s atmosphere, shows the above-mentioned daily
variation due to the sun’s altitude ?

(6) Next, it is tried to subtract the apparent influence of the sun’s ultra violet light from the result
given in (4). The result gives no essential difference, but will be useful for more reasonable
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interpretation of the geomagnetic latitudinal distribution of SC; the magnitudes obtained in this way
are just half of that at +30° and 1,5 times as large as that at +60° (Fig. 7).

However, we must in future determine the distribution for each season by using more data.
(7) The ratio of the amplitude of the vertical component to that of the horizontal vector shows a
regular distribution in respect {o the geomagnetic latitude (Fig. 8).

This distribution curve is approximately symmetrical to the magnetic equator, with the maxima
at about +20°-30° (pdsitive regions) and the minima at about +15° and —35° (negative regions).

It may be difficult to interprete such distribution by Chapman’s theory of the magnetic storm.
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Table 1. Beginning Time, Type and Amplitudes of each Element
Date I College ' Sitka ?ét;e- (I;‘::ﬁten- Tucson |San Juan
I %T(%:e 1928,?3* 182932_ 1827,5‘55:* 1827.3;*'
a - - - +
Jan, 24,1949 ag ?; _1%%3 + Qg +1%g - 42
A b’ + — + -
' B.T, & Type 126,86
A " —
Feb. 17. ” Ag (73 + 23
A Y. +
B.T. %‘rl e 1517,2?*H 1516.35:* 1517,8:2: 1516bS§
A - - - -0,
Feb. 21. « aH ?,g 60| + 28 +24| +12
AZ () 16 = 2 4 1 -5
B.T %Tégﬁ' 1534,52*4 1533, S 1533,33 1531, ¢
A - 4 - 17 - —0.
Mar. 16, ~ uzq E»,g + sg + i i 1% + 1g
as \y = 4 + -
B.T.& Type| 2126,Sc¥ 2127,Sc¥ 2128,Sc | 2126,Sc* 2126,Sc* 2126,Sc
. AH 7 — 86 -2 + 75 +102 + 49 + 25
61 30 - 2 + 5 + 2 - 8
T &T 1051,§g*'3 1050,5; 1050'35* 1049,31:
— + —
Apr. 7, 7 Y 130 +38| +10| +15
AZ ( 14 0 - B 0
B.TA%TI 0?26,S§ 0726,3;* 0725, |
Apr. 11, » Ag{;’gﬂ + 54 +3% +4g.
A b = +
B.T. & Type 1522, Sc 1520,Sc
apr. 12, » | AR 0S T o0 't
aZ () il - B
B.T.& Type| 1814,Sc* 1814,Sc | 1815,Sc | 1814,Sc | 1814,Sc
May 3, ¢ aD 1% 8 - 2 + 2 1 0
’ AH (y 32 + 66 + 31 + 6 + 7
aZ () 9 s 0 ¥ 3 “ s
B.T.&T 0639,Sc* 0640,Sc* 0641,Sc | 0640,Sc* 0641,Sc | 0638,Sc
Mg, 5 | DA 18| —16| —1| + 3| +3 0
aEIE R R
7 T — — .+. p—
B.T.&Type| 1228,Sc | 1232,Sc | 1230,Sc¥ 1230,Sc | 1230,Sc | 1229,Sc
May 30. # aD é‘fe 19 + 4 - 4 e | + 2 + 1
¥ oy a?% gg + 34 +6{25 +23 +3? +i
.ﬁ 7 wes —_— — + —
B.T.& Type| 2153,Sc* 2154,Sc | 2153,Sc | 2153,Sc | 2152,Sc¢* 2153,Sc
Lo 3. @ aD (1) 17 - 2 - & + 1 ) 0
. AH ?g 41 - 20 + 47 - 12 + 40 + 20
aZ (v | 16 - 1 0 + 3 -~ 3

f
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of Sudden Commencements (after the Journ. Geophys, Res:)
. : _
Honolulu| Zc-Se | Alibag HuanaayOl Eilﬁ?beth' Apia Hermanus: Watherool f};‘m
1827,Sc | 1827,Sc | 1828,Sc | 1828,Sc* 1827,Sc* 1830,Sc | 1828,Sc | 1829,Sc* 1828,Sc
—-0.6 +0.6 -1.2 + 8 —2.6 + 1 - 6 — 8 + 3
+ 25 > 60 + 65 4297 + 76 + 52 + 59 + 82 +-17
+ 19 17 - 17 + 21 - 5 — 12 + 39 — 49 — 27
1225,S¢ | 1225,Sc | 1228,Sc 1226,Sc
1.2 -=0.7 + 1 + 3
26 + 9 + 78 + 27
6 - 7 + 7 + 23
1517,Sc | 1515,Sc¢ 1517,Sc | 1516,Sc | 1520,Sc*
1.2 —-0.9 + 5 - 2 + 3
61 + 50 + 40 + 64 + 60
14 - 9 + 36 - 17 — 14
1534,Sc | 1534,Sc | 1534,Sc .‘1533,Sc“'1 1532, Sc 1534,Sc 1539,Sc*
—-0.2 0.5 -0.7 + 4 +0.2 + 1 + 2
+ 13 32 + 28 +173 + 26 + 20 + 22
+ 9 7 - 8 + 10 -1 + 13 - 11
2127,Sc* 2127,Sc | 2126,Sc | 2128,Sc | 2126,Sc | 2127,Sc | 2127,Sc | 2126, Sc¥; 2127,Sc*
—0.6 0.1 —-0.9 - 1 —-1.0 +0.5 + 1 - 6 + 5
+ 28 25 + 47 + 77 + 44 + 32 + 324 + 15 + 28
+ 18 6.5 9 + 10 -1 - 12 + 19 - 39 — 23
1050,Sc | 1049,Sc 105(!!,5'::I 1050,Sc 1050,Sc 1051,Sc
1 0 + 1 -1 + 2 -1
19 + 17, + 3 + 22 + 20 + 22
4 - 3 + 3 + 1 + 20 + 4
0722,Sc | 0725,Sc | 0726,Sc 0726,Sc¥ 0725,Sc 0726,Sc*
0 - 1 + 1 + 1 + 1 - 2
34 + 37 + 28 + 19 + 7 + 35
8 - 8 + 7 -7 + 6 + 5
1521,Sc | 1521,Sc | 1520,Sc 1521,Sc | 1521,Sc
1 1 -1 + 1 + 1
36 63 + 46 + 24 + 26
25 20 < 8 - 11 + 17
1814,Sc 1816,Sc* 1815,Sc | 1815, Sc | 1816,Sc
0 0 + 1 + 2 + 1
+ 27 + 15 + 18 + 20 + 7
- 5 - 6 + 14 - B - 4
0640,5Sc | 0638,Sc | 0640,Sc | 0639,Sc | 0640, Sc 0640, Sc 0642, Sc*
1 1 - 2 + 1 - 2 + 3 - 6
42 57 + 39 + 72 + 95 + 23 + 30
27 12 - 11 + 14 + 1 + 19 + 17
1233, Sc 1230,Sc¢ | 1231,Sc | 1230,Sc | 1232,Sc* 1231,Sc | 1231,Sc
0 - 1 + 2 - 1 + 1 + 1 + 2
30 + 35 + 68 + 43 + 20 + 12 + 25
15 - 9 + 7 - 1 - 7 + 9 6
2153,Sc 2152,Sc | 2153,Sc | 2200,Sc | 2155,Sc | 2154,Sc | 2152,Sc |2151,Sc*
0 0 - - 1 + 1 + 1 - % - 2
19 | + 17 | + 29 + 19 + 17 + 13 + 5 4+ 8
71 -2 +7 ~-1| -6 +10| + 5| +9
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Table 1. Beginning Time, Type and Amplitudes of each Element

Date College Sitka |Witteveen Eggten- Tucson |San Juan
B'T;_\%T1 e 2114,3; 2114,825* 2113,58 2114,82* 2114,88
June 6,1949 7 é:g 27| -—134| + 99 +98| + 48
AZ (y 6] ~2| = 2 & == 10
B.T, & Type | 2022,Sc* 2024,35' 2023,S¢# 2023, S¢*
A + — + Bt
June 12, ~ AH (y + 76 +9| —21| +48
aZ (y + 64 - 8 — 3 + 2
B.T.& Type| 0710,Sc* 0708,80*! 0706,Sc | 0707, Sc
A 9 ¥ AD (1 + 5 + 3 - 6 + 2
Ug: 4 AH (y + 83 + 42 + 15 + 39
AZ (v + 18 + 8 - 2 - 2
B.T.& Type | 0206,Sc | 0206,Sc* 0204,Sc* 0204,Sc | 0205,Sc* 0205,Sc
A 3 » aD (1) — 8 + 10 - 6 + 3 - 1 0
ug. < AH 73 - 175 +108 + 47 + 52 + 34 + 28
aZ (y ~19! +22] -2 4+ 4| + 3] -6
B.T.% y e D203.Sg 0204,5;*
A +
Oct. 4, ” AH E‘)‘; 28 — 49
AZ (y 4 - 3
B.T. & Type 0718,Sc | 0719,S 0718,Sc | 0718,Sc
et & # aD D -2 41 0 0
= X aH Ey + 10 + + 21 + 11
aZ () -1 + 1| =1 =2
B.T, & Type 2012,Sc* 2012,8c | 2012,Sc* 2012,Sc* 2011,Sc
Oct. 13. ~ aD sl) - 27 - 2 + 3 - 4 0
St AH -,; + 37 +100 + 78 + 52 + 34
aZ (y 4] =8| +85] =28 =1
B.T. & Type 0807, Sc 0807,Sc | 0807,Sc
Oct. 15, # "‘D?) = 8 = B # d
’ AH (y) + 95 + 96 + 30
AZ (3) -5 + 4] =10
B.T. %’I‘a‘l):e 0954,5;:
A e
Nov. 11 # AH ET; + 5
AZ (v 0
B.T. %Tl)e 2317,8;
A -
Nav,<8; # 2l () + 15
AZ (v 0
B.T %TI e 0701,88
A
Jan. 23,1950 A'Eg? + 9
aZ (y) -1
B.T. % T(;ige 2340, Sg* 2340, Sg
A — ._
Feb. 19, #~ AH () + 2 + 38
AZ (y) + 12 - 2 |
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of Sudden Commencements (after the Journ. Geophys. Res.) (Continued)
Honolulu | Zo-Se Alibag |Huancayo Eillilseabeth- Apia Hermanus;‘ Watherco ﬁ;nber—
" 2114,Sc | 2114,8¢ | 2113,Sc
0 -1 + 2
45 + 39 + 30
23 — 14 + 22
0709,Sc | 0708,Sc | 0707,Sc 0707,Sc | 0706,Sc | 0708,Sc¥ 0709,Sc
0 0 0 + 2 + 1 + 1
23 34 + 26 + 21 +- 7 + 26 + 39
13 10 - 10 - 7 + 9 + 5 — 4
0207,Sc | 0205,Sc | 0110,Sc | 0206,Sc | 0206,Sc | 0205,Sc 0205,8::*"I 0203, Sc*
1 2 0 + 3 - 3 + 3
17 27 + 29 + 63 + 14 + 25 + 14 + 39
T 11 -1 + 7 - 3 + 22 — 15 — 14
0203,Sc | 0202,Sc 0202,Sc | 0202,Sc
2 —0.5 + 3 1
35 + 21 + 1§ 3
14 — 4 + 17 6
0721,5c | 0718,5c | 0717,Sc | 0719,Sc | 0719,Sc 0718,Sc | 0719, Sc* 0720 ,Sc
0 1 —-0.3 0 - 2 + 1 < 1 + 1
12 17 + 18 + 21 + 19 + 2 14 + 26
+ 7 5 - 3 + 4 -1 + 3 < 3 - 2
2014,Sc | 2012,Sc | 2011,Sc | 2013,Sc* 2016?,Sc | 2013,Sc | 2012,Sc 2010,Sc*
+ 2 1 -1.2 + 3 -1 0 + 2 — 8
29 38 + 44 +158 + 50 + 36 + 38 — 65
+ 23 11 - 3 + 16 - 1 - 9 + 23 + 38
0807,Sc 0805,Sc | 0808,Sc 0808, Sc*
2 - 3 0 — 8
34 + 44 + 61 +104
17 - 3 — 18 + 30
0953,Sc 0954, Sc 0954, Sc 0955, Sc
—0.3 0 0 + 1
+ 16 + 22 + 12 + 22
-1 0 + 12 - 2
2316,Sc 2316,Sc | 2317,Sc | 2315,Sc 2315,Sc
0 —0.3 0 0 0
5 + 6 + 10 + 7 + 8
3 - 3 + 2 -1 + 6
0702,Sc | 0700,Sc 0701.8(:‘ 0700,Sc | 0700,Sc | 0701,Sc 0703,Sc
1.0 —0.3 0 - 1 0 -1 + 1
20 + 21 + 22 + 20 + 13 + 11 + 11
5 — 4 + 3 + 1 — 4 + 6 - 2
2340,Sc | 2340,Sc | 2340,Sc | 2337,Sc | 2333,Sc* 2340, |
| 1 —0.5 0! + 1 0 + 1
i 14 + 16 + 20| + 20 + 10 + 18
j 3| -4 +8| -1 -4| +12
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Table 1. Beginning Time, Type and Amplitudes of each Element
Date College Sitka 'Witteveen Eg:!ten- Tucson |San Juan
B.T. & Type 1044,55*1 1042,S¢ | 1043,5¢
A + Z
Feb. 23,1950 AH (y T : % B
AZ (y - 2 + 1 - 1
B.T.% ype 0546,52 0544,s§ 0544,31; 0544,33
AD - +
Mar.19, #~ AH 73 + 38 55 5| + 33
AZ (y) -1 5 + 2 - 8
o B.T,&Type | 1205,¢ | 1206,S¢ | 1205,S¢" 1204,S¢ | 1215,S¢
A - + - +0, —0.
Mar.27, ~ AH () | +37| +19| +47 + 4| + 3
AZ (y) - 6| + 6 = 1 0 0
B.T. & Type 1803,Sc | 1802,Sc | 1802,Sc | 1803,Sc | 1803,Sc
oo 25, aD El; 3 7 — 8 2 +1.0 —-0.2
une 23, AH (y - 33| +104 65 +10| + 22
AZ () ~ 10 Biay 4 0 - 5
B.T.% l)e oszz,si:* 0822,Sc oszzbsf
& = o +0.
June 29, ~ m"g; - 10 + 3 + 3
AZ (y 0 0 -1
B.T.&T 0150,Sc* 0151,Sc* 0151,Sc | 0151,Sc | 0151,Sc | 0151,S¢
SO &2y AH (y 86 48 + 38 37 + 6 + 17
AZ (7 - 20 + 10 -~ 3 1 0 + 1
B.T.%‘I‘l)_ 1056,s§ 1054,95* 1055, Sc
A — ~+ b
Avg, 7, # aH ‘y; 50| — 33 12
AZ (y + 6 + 3 3
B.T.%T e 1006,33
aD (1
Aug, 19, » AH E.,, + 17
az (13 =4
B.T, & Type 1018,S§‘J 1019,S¢ | 1018,Sc
A o .
Sept. 16, ~ AH 73 + 56 + 35
aZ () + 2 +'2
B.T.& Type 1747,Sc | 1746,Sc* 1747,Sc*| 1746,Sc | 1746,Sc
Sept 30 ” AD (1) e 3 — 2 1 0 ki
e’ AH 57; 13 + 38 21 + 6
AZ (v + 4 - 3 1 0
B.T.&Type| 0526,Sc* 0529,Sc | 0526,Sc | 0527,Sc | 0526,Sc | 0526,S
Dec. 12, » aD (1 -~ 6 = g + 2 1 0 0
- 12, AH (y 56 20 + 18 34 + 33 + 22
AZ (y) 6 + 2 0 3 + 1 et
B.T.& e ' 0027,53 00-,Sc | 0027,S¢ | 0027, S
A — <=,
Feb, 27,1001 aH (,g + 76 62| +36 23
aZ (y - 3 4 + 3 - 7
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of Sudden Commencements (after the Journ, Geophys. Res.) (Continued)
] 1
Horolulu | Zo-Se | Alibag Huancayo! Eilleeabethi Apia iHermanus Watherco ﬁ;’n ber-
1044,Sc | 1041,Sc | 1043, Sc 1042,Sc | 1040,Sc | 1046,5c | 1043,Sc | 1041,Sc 1044 Sc
+ 1 2.7 0 0 -1 0 + 3 - 1
+ 14 20 + 14 + 27 + 21 + 14 + 19 28 + 35
+ 7 5 + 1 + 1 — 4 + 23 4
0546,Sc | 0543,Sc | 0544,Sc | 0545,Sc 0545,Sc | 0545,Sc | 0546,Sc™ 0548,5c*
0 1.2 —-0.7 0 + 2 — 4 + 1
30 50 + 49 + 60 + 27 + 29 18 + 49
+ 16 14 - 10 + 24 -9 + 20 9 — 6
1206,Sc* 1205,Sc 1205,Sc*| 1207,Sc | 1205,Sc | 1205,Sc | 1206,Sc |1205,Sc
0 0.4 0 + 1 + 1 1 + 1
12 20 + 20 + 16 + 7 + 9 13 + 13
4 6 + 2 + 1 - 3 + 4 — 4 — 4
1800,Sc | 1802,Sc 1803,Sc | 1805,Sc | 1802,Sc | 1802,Sc | 1803,Sc | 1803,Sc
2 0.7 + 1 + 1 + 1 -1 + 2
17 36 +100 + 25 + 11 + 13 7 + 13
16 7 + 7 & 1 — 5 + 6 — 4 - 7
0824,ScY 0822,Sc 0822,Sc 0822,Sc | 0822,Sc | 0823,Sc*
0 0 + 1 -1 +0.4
7 10 + 12 + 6 4 + 9
3 3 + 2 + 1 3 - 2
0151,Sc | 0150,Sec 0152,Sc 0151,Sc | 0151,Sc | 0151,Sc* 0150,Sc*
0 1 0 0 + 1 3 + 2
7 26 + 27 + 13 + 13 5 + 22
6 8 + 5 - 2 + 12 - 8 — 8
1054,Sc | 1053,Sc 1056,Sc | 1055,Sc | 1054,Sc | 1055,Sc | 1055,Sc*| 1055,Sc
0 1 - 1 -1 0 + 1 - 1 0
34 42 + 37 + 32 + 23 + 4 7 + 35
17 11 + 8 + 1 - 7 + 4 4 - 2
1005,Sc 1006,Sc | 1006,Sc | 1006,Sc
3 o] T+ 1
20 + 32 + 18 + 3
4 + 4 — 4 + 4
1018,Sc 1018,Sc 1018, Sc* 1020,Sc*
1 0 5 + 1
34 + 35 + 34
9 + 7 - 3
1746,31::“1 1744,Sc | 1747, .- | 1747,Sc | 1748,Sc¥*
=Y 0 S S |
-+ 83 + 10 . + 12 + 9
+ 6 - 2 — 6 — 4
0527,5¢ 0527,Sc 0527,S¢ | 0526,5Sc | 0526,Sc | 0525,Sc*
0 0 + 1 - 1 + + 2
25 + 49 + 26 + 7 + 5 + 66
12 + 6 - 9 + 6 - 3 — 11
0027,Sc 0025,Sc | 0027,Sc | 0027,Sc | 0028,Sc | 0029,Sc* 0027,Sc*
0 =" w|l T+ 1| + 5| =5 —1
22 + 57 + 4 + 22 + 37 - 15 + 39
12 + 10 + 3 - 9 + 36 + 22 + 8
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Table 1. Beginning Time. Type and Amplitudes of each Element

Date College | Sitka |Witteveen g’;l:iten' Tucson |San Juan
B.T.% pe 0750,35
A —
Az (7 - 3
B.T.& Type| 0665,Sc* 0653,Sc | 0653,Sc | 0653, - | 0653,Sc | 0652,Sc
A r 18 P AD 1 - 10 hohead 5 + 9 ook e 1 + 1
Pr. 19, AH (y + 63 42 + 12 + 51 + 24
AZ (y - 39 + 8 + 2 + 7 — b
B.T:A% A 1848,55 1846, -- 1848,83
May 25, » AH (y + 38 + 13
az (( - 1 - 3
B.T.&Type| 1751,Sc* 1751,Sc¥ 1752,Sc | 1750,Sc | 1750,Sc
Jun. 14, # aD (1 - 17 + 2 - 4 6 + 2
A AH (y —130 64 + 81 17 + 14
AZ (y) + 18 - 2 - 3 2 + 1
B.T.&Type| 1706,Sc* 1702,Sc¥ 1702,Sc | 1701,Sc | 1701,Sc | 1701,Sc
W &6 AH E, — 84 35 +104 33 + 15 + 10
AZ (y + 38 - 2 ~ 3 4 0 - 5
B.T. %Tl e 2314,S§
A —
A * aH (y + 50
AZ (y -1
B.T.% A 0429.32* 0428,85
A — —
Jun. %, # aH %’ 50 + 19
AZ (y - 4 - 1
B.T.& Type 2226,Sc | 2227,Sc | 2226,Sc | 2227,Sc
y 4 AH (y + 86 101 + 30 + 22
AZ (y - 3 6 -9
B.‘I‘.% A 0059, +- 0059.55
A (L] e
Toly @y, # AH (y + 33
AZ (y 0
B.T.% y 2011,?5 2010,5; 2010,5.:1: 2011,53:
A + - o
Aug. 15, ~ AH (5 - 14 100 72|  + 38
AZ (y) + 17 - 4 3 + 1
B. T.% 1e [ 2047,5;* 2046, s; 2040, Sf 2045,55
A + = =
Sept. 5, # Aﬂif:i + 9| + 66 8| + 31
AZ (v + 6 — 4 4 + 2
B.T.& 0612,Sc
ag (1 1

Sept. 6, ~ A 33
Y
Az (‘yg
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of Sudden Commencements (after the Journ, Geophys, Res,) (Continued)
Honoluln | Zo-Se | Alibag Hmncayolfillifeabeth' Apia Hermanusl Watheroo fg‘bﬁ'
0751,Sc 0750,Sc | 0750,Sc | 0751,Sc
0 - 3 + 2 -1
+ 45 + 19 + 20 + 50
+ 7 + 8 — 8 — 4
0654,Sc 0652,5c | 0655,Sc | 0652,Sc | 0653,Sc | 0654, Se* 0653, Sc
1 + 1 - 3 + 1 + 3 - 2
28 + 38 + 46 + 21 + 30 + 45 + 38
12 + 8 + 4 - 4 + 15 — 23 + 4
1847,Sc | 1848,Sc | 1845, -+ | 1847,Sc 1846,Sc*
0 - 1 + 1
+ 42 + 14 + 10 - 8
+ 1 + 1 + 9
1750,Sc | 1752,Sc* 1752,Sc
+ 1 + 2 + 3
+ 10 + 25 + 18
+ 8 - 19 — 14
1701,Sc | 1700,Sc | 1700,Sc | 1701,Sc | 1704, Sc |1702,Sc
+ 2 - 1 + 1 + 1 4+ 1 + 2
+101 + 32 + 21 + 7 + 28 + 26
+ 7 + 2 - 8 4+ 6 — 10 — 9
2314,Sc | 2314,Sc | 2315,Sc*
+ 2 + 1 - 2
+ 12 + 10 + 17
+ 11 - 5 + 8
0482,Sc | 0430,Sc 0428,Sc | 0429,Sc*
0 - 1 + 2 + 2
+ 23 + 13 + 9 + 12
+ 3 - 1 + 9 - 15
2225,Sc 2226,5c | 2226,Sc | 2227,Sc | 2227,Sc | 2226,Sc* 2226,Sc*
0 0 -1 0 + 1 + 5 - 2
5 + 41 + 37 + 5 + 28 + 10 — 43
4 + 6 + 1 - 3 + 21 + 22 + 7
0058,Sc 0059, Sc?
0 + 1
+ 13 + 10
+ 1 + 9
2009,Sc 2018,Sc | 2010,Sc | 2009,Sc | 2011,Sc | 2012,Sc | 2012,Sc?
2 + 1 - 2 0 + 2 + 3 - 1
31 + 78 + 32 + 29 + 16 + 12 + 26
22 + 10 + 4 - 12 + 9 + 20 + 2
2044,Sc | 2046, --- | 2046,5c¥ 2046,5c*
0 . + 3 — 3
+ 19 i + 14 - 13
- 7 +18| +15
0610,5;. 0611,3:1: 0612,3;*
+ 9 + 16 + 36
+ 8 - + 6
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Table 1. Beginning Time, Type and Amplitudes of each Element

Date | College | Sitka [Witteveen| THEIM | Tucson |San Juan
B.T. %Tslrpa ' 0843,55 0341.33
A -+
Sept.19,1951 | 4D 7% 10 + 13
AZ (y 0 - 2
B.T %Tl e 0004.58* oaos,sz oooe,s; 0005.35
A -+ -
Sept. 27, ~ AHF,E 4+ 01| +47 43 + 17
AZ (y -~ 8 - 2 1 - 5
B.T.&Type 1153,Sc | 1154,Sc¥ 1154,Sc | 1153,Sc¥ 1153,Sc
ct. 28, AH [y + 28 123 11| + 65 + 20
AZ ly —60| — 8 2| + 2 = P
B.'I‘A% ype 2137.85 2126.S§ 2108,Sc 2136,&{.
— +
Dec. 27, # aH (y + 54 M| —14| + 20
AZ (3) - 2 2 -
B.'i‘.% y 2127,5;* 2126.8-:2:* 2127,5:1: 2127,3‘1: 2126,33
A = F
Feb. 23,1952 AH E,% 2| -+ 48 34| +3| +15
AZ (5 10| = 4 2 =g
B.T.& Type 0732,Sc¥ 0731,Sc | 0731,S¢
ar. 3, AH (y 14 + 12 + 8
AZ (y 2 - 9
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of Sudden Commencements (after the Journ. Geophys. Res.) (Continued)
— e T N
Honolulu | Zo-Se | Alibag |Huancayo Eill'ﬁ:abeth'i Apia iHermanus Watheroo f:’;bel
0840, -- "0842.5(1: "_ossb,ég:’@ | osd1,Sc|
4 = ; .
+4l|  +19 Useaxtiin
+ 4 + 2
0006,Sc 0007,Sc | 0005,Sc 0005,Sc*
0 0 + 2 - 2
+ 31 + 18 + 21 + 31
+ 4 — 4 + 18 + 8
1153,Sc 1153,Sc* 1154,Sc | 1151,Sc 1154,'.?»::"’l 1154,Sc* 1154, Sc*
0 + 1 + 3 0 + 8 - 7 + 1
51 122 + 63 + 44 + 58 + 49 + 94
33 + H + 8 — 19 + 51 - 9 — 8
2136,5::"l 2136,Sci 2134,Sc | 2135,Sc | 2136,Sc | 2135,Sc*
+ 3 + 1] 0 + 3 - 2 - 6
102 + 50 + 47 + 43 + 30 + 17
+ 10 + 4 — 10 + 3 - 10 + 21
2126,Sc 2126, Ssc¥ | 2126,Sc | 2126,Sc | 2125,5c* 2126,5c*
0 -1 0 + 1 + 3 - 3
28 + 39 + 25 + 24 + 23 + 16
14 + 7 - 8 + 17 + 15 + 12
} 0732.83.:‘ 0728,‘.5? 0731,33 0730,53 0730, - u7au,s§*
_! + 16 + 19 + 8 + 2 + 15
' + 2 — '3 + 2 + 2
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