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Fig. 2 Three components of geomagnetic field intensity at Big Delta in the
auroral zone (July 54 08h~9d 08h, 150 th W.M.T.).
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Fig. 4 Latitudinal change of 4X, at College, Sitka and Victoria
in North American region.
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Fig. 5 Latitudinal change of 4X, at Baker Lake, Churchill, Agin-
court and Fredericksburg in East American region.
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Fig. 6 Latitudinal change of 4X, at Troms¢, Domb3s, Lové and Rud
Skov in European region.
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Fig. 7 Longitudinal change of 4X, at Lerwick, Dixon, Anchorage
and Meanook in the auroral zone.
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Fig. 8 Longitudinal change of 4X, at Dourbes, Kazan, Yakutsk, Victoria
and Fredericksburg in the sub-auroral zone.
Table 1 Correlation coefficients for magnetic variations
at two conjugate pairs.
1. July 8, ’58
Conjugate Pair \Componem North East Vertical
Storm time
Baker Lake Little America —24h~ —1h -0.14 —0.65 0.61
4 315.1 4 3120 0h~23h 0.69 —0.73 0.43
$ 737 $ —74.0 24h~4g7h —0.36 —0.02 0.52
Churchill Byrd Station —24h~ —1h 0.46 —-0.37 0.31
A 3227 A 336.0 0h~23h 0.29 —0.12 0.67
[ 68?7 @ -—700.6 24h~47h 0.09 0.30 0.36
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2. Feb. 11, '58

Conjugate Pair ,M North East Vertical
Baker Lake ! Little America ~24h~ —1h 0.31 7’—0. 92 0.83
A 8151 L4 31270 Oh~.23h 0.60 —0.41 0.99
¢ 737 1 ¢ —74.0 24h~d7h 0.33 -0.81 0.58
Churchill Byrd Station —24h~ —1h | 0.66 -0.69 0.64
A 32207 A 336.0 Oh~23h i 0.64 —0.32 0.81
¢ 687 $ —70.6 24h~.67h | 0.20 ~0.64 0.68
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Fig. 9a~c Variations of 3-components 4X,,, 4Y,, and 4Z at two
conjugate pairs on July 6~9, 1958.
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Fig. 10a~c Variations of 3-components 4X,, 4Y, and 4Z at two
conjugate pairs on Feb. 10~12, 1958.
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Fig. 11a '58 July 074 0~1k (—31)
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Fig. 11b ’58 July 07d 1~2h (—30)
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Fig. 11c '58 July 074 3~4h (—28)

Fig. 11d ’'58 July 07¢ 4~5h (~27)
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Fig. 11e ’58 July 074 5~6h (—26)

Fig. 11f '58 July 07h 7~8h (—24)
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Fig. 11g '58 July 07d 8~9h (—23)

Fig. 11h '58 July 074 9~10h (—22)
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Fig. 11k 58 July 074 18~19h (—13)
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Fig. 111 ’'58 July 084 4~5h (—3)
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Fig. 11n ’58 July 084 7~8b (0)
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Fig. 110 ’58 July 084 8~9h (41)
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Fig. 11p '58 July 08¢ 9~10h (+2)
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Fig. 11q ’58 July 08¢ 13~14h (+6)
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Fig. 11r ’58 July 08¢ 19~20 (+12)

Fig. 11a~r Eighteen characteristic stages of ionospheric and geomagnetic storms
on July 6~8, 1958, drawn on the northern world maps in geomagnetic

coordinates.
Enhanced ionization is expressed by the counter of 4fmin. The region

of complete polar blackouts (B) is indicated by hatches. Ds-field of
geomagnetic storm is expressed by equivalent current system, where
the electric current between successive lines is 1X10°> amp.
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Table A-I-1 Ionospheric sounding stations

Tonospheric station Abbr. ngomaglllgt‘;;'
Thule, Greenland TH 88.1 11
Eureka, Canada EU 86.5 236.0
Alert, Canada AL 85.0 168.5
Fletchers Ice, Canada (drifting) FL (83.6) (222.0)
Resolute Bay, Canada RE 83.0 289.4
Clyde River, Canada CY 81.9 0.5
Godhavn, Greenland GH 79.8 32.7
Arctica II, USSR (drifting) Al (77.0)  (190.0)
Longyearbyen, Norway 1G 74.4 131.0
Baker Lake, Canada BK 73.7 315.2
Tikhaya Bay, USSR TI 71.5 153.2
Narsarssuak, Greenland NR 71.2 37.6
Reykjavik, Iceland RY 70.1 71.1
Yellowknife, Canada YN 69.0 293.3
Churchill, Canada CcC 68.7 322.8
Point Barrow, USA PO 68.5 241.2
Arctica I, USSR (drifting) Al (68.0) (209.0)
Tromsod, Norway TS 66.9 116.2
Kiruna, Sweden KR 65.3 115.6
Fairbanks, USA FA 64.6 256.6
Murmansk, USSR MR 64.1 126. 4
Sodankyld, Finland SD 63.8 120.1
Dixon Is., USSR DX 63.0 161.5
Lule3, Sweden LU 62.9 114.7
Lycksele, Sweden LY 62.5 110.8
Meanook, Canada ME 61.8 300.7
Anchorage, USA AN 60.9 258. 2
Inverness, UK 1V 60.7 83.4
Kjeller, Norway KJ 60.0 100. 2
Providenie Bay, USSR PV 59.7 235.6
Winnipeg, Canada WI 59.6 322.7
Upsala, Sweden UPp 58.5 106.0
St. John’s, Newfoundland ST 58.4 21.4
Nurmijarvi, Finland NU 57.8 112.6
Ottawa, Canada oT 56.9 331.5
Salekhard, USSR SH 56.4 148.5
Juliusriith, Germany Ju 54.5 98.6
Slough, UK SL 54.3 84.1
Victoria, Canada Vi 54.3 293.4
De Bilt, Netherlands DE 53.7 89.5
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Table A-I-1 (Continue)

Ionospheric station Abbr. Lgtzfrmagrxx;t;cg.
Lindau, Germany LI 52.1 93.9
Dourbes, Belgium DO 51.9 87.6
Fort Monmouth, USA FM 51.7 353.9
Yakutsk, USSR YK 51.0 193.8
Moscow, USSR MO 50.8 120.6
Washington, USA WS 50.0 350.3
Poitiers, France PS 49.5 81.8
Sverdlovsk, USSR SV 48.5 140.7
Freiburg, Germany F1 48.4 90.0
Schwarzenburg, Suisse SwW 48.0 88.7
Adak, USA AD 47.2 240.1
Graz, Austria GZ 46.9 97.0
Budapest, Hungary BP 46.6 100.6
Tomsk, USSR ™™ 45.9 159.6
Monte Capellino, Italy MT 45.8 89.6
San Francisco, USA SF 43.6 298.6
Rome, Italy RO 42.5 92.0
Simferopol, USSR SM 41.2 113.3
White Sands, USA WH 41.0 316.4
Rabat, Morocco RB 38.7 69.9
Grand Bahama, USA GR 37.9 349.3
Sakhalin Is, USSR SK 36.9 207.5
Wakkanai, Japan WA 352 206.1
Alma-Ata, USSR AA 33.5 150.8
Ashkhabad, USSR AS 30.6 133.5
Akita, Japan AK 29.4 205.5
Tokyo, Japan TO 25.4 205.5
Daker, Sénéral DK 21.8 54.6
Maui, USA MU 20.8 268.2
Panama Canal Zone, Canal Zone PN 20.6 348.6
Yamagawa, Japan YA 20.3 197.9
Delhi, India DH 18.8 149.0
Paramaribo, Surinam PB 17.0 15.3
Bogota, Colombia BG 16.0 354.5
Okinawa, Liu Kiu OK 15.2 195.7
Ahmedabad, India AH 14.1 143.8
Taipei, Formosa TA 14.0 189.0
Calcutta, India CT 12.2 158.8
Ibadan, Nigeria IB 10.6 74.8
Bombay, India BM 9.8 143.8
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Table A-I-1 (Continue)

Tonospheric station Abbr. Lg;te,omag’fzt,i,;,
Djibouti, French Somaliland DJ 7.0 1135
Talara, Peru TL 6.6 347.7
Baguio, Philippines BA 5.0 189.3
Bangui, Africa France BU 5.0 88.6
Chiclayo, Peru CL 44 349.2
Madras, India MA 3.3 150.3
Chimbote, Peru CB 2.2 350.4
Tiruchirapalli, India TP 1.3 148.3
Kodaikanal, India KD 0.7 147.5
Trivandrum, India TV -0.1 146.3
Huancayo, Peru HU -0.6 353.8
La Paz, Bolivia LP -5.0 0.9
Singapore, Malaya SG -10.0 172.7
Hollandia, New Guinea HL | -12.6 210.3
S30 Paulo, Brazil SO -12.9 21.0
Tucuman, Argentine TU —-15.3 3.3
Tsumeb, S. Africa TB -18.3 82.8
Salisbury, Rhodesia SY —-19.5 96. 2
Rarotonga, Pacific Ocean RA —-20.9 273.8
Buenos-Aires, Argentine BE -23.3 9.4
Tananarive, Madagascar TN —-23.7 112.6
Concepcion, Chile Cco —-25.3 356.5
Johannesburg, S. Africa JoO —-26.9 91.4
Townsville, Australia TW —28.4 219.0
Capetown, S. Africa CP —32.7 79.7
Brisbane, Australia BR —35.8 226.9
Port Stanley, Falkland Is. PY —40.4 9.0
Watheroo, Australia WT —41.7 185.8
Ushuaia, Argentine uUs —43.3 0.8
Canberra, Australia CN —43.8 223.7
Godley Head, New Zealand GD —48.1 252.8
Deception, Antarctica DC ~51.6 6.1
Hobart, Australia HB —51.7 224.6
Port Lockroy, Antarctica PL —53.4 3.9
Kerguelen, Indian Ocean KG —-57.2 128.0
Campbell Is., New Zealand CM —~57.4 °  253.1
Macquarie Is., Southern Ocean MQ —61.1 243.1
Halley Bay, Antarctica HY —65.8 24.3
Elisworth, Antarctica EL —66.9 14.7
Byrd Station, Antarctica BY —70.6 336.1
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Table A-I-1 (Continue)

Ionospheric station ' Abqr. ‘ Lg.eomgnf(t’i:g.
Mawson, Antarctica ' MW i —731 103.0
Little America, Antarctica LA | -740  312.0
Cape Hallet, Antarctica ' CH —74.6 278.1
Terre Adelie, Antarctica + TE —-75.3 233.4
Wilkes, Antarctica . WL -77.9 178.8
Scott Base, Antarctica | SC | -70.0 204.4
Table A-I-2 Geomagnetic observatories
Geomagnetic Geographic
Observatory Abbr. - & D-¢
Lat. ¢ | Long. /| Lat. ¥ | Long. 2
Thule Th 88.0 [ 0.0 77.5 201.0 0.0 -79.7
Resolute Bay Re 83.0 289.0 74.7 265.5 46.5 —140.5
Godhavn Go 79.8 32.5 69. 2 306.5 -17.5 -34.8
Marchison Bay 75.2 137.2 80.0 18.3
Baker Lake BL 73.7 315.3 64.3 264.0
Yellow knife YK 69. 0 293.3 62.4 245.6
Churchill Ch 68.7 322.7 58.8 265.9
Point Ballow PB 68.6 241.0 71.3 203. 2 33.0 —6.5
Troms¢ Tr 67.1 116.7 69.7 18.9 —30.8 29.7
Cape Chelyuskin CC 65.9 117.5 77.7 104.3 -2.3 25.4
College Co 64.5 255.4 64.9 212.2 27.5 1.9
Big Delta BD 64.3 259.3 64.0 214.3 26.5 3.3
Murmansk Mm 64.1 126.5 69.0 33.0 —26.6 38.0
Healy He 63. 6 256. 6 63.9 211.1 29.2 1.8
Dickson Di 63.0 161.5 73.5 80.4 -12.8 41.8
Lerwick Le 62.5 88.6 60.1 358.8 -23.6 13.7
Dombas Do 62.3 100.0 | 62.1 9.1 | -23.6 17.6
Meanook Me 61.8 | 30..0  54.6 | 246.7 17.2 7.1
Anchorage An 60.9 258.1 61.2 210.1
Tiksy Ti 60.5 191.4 71.7 128.9 7.2 7.4
Sitka Si 60.0 275.4 57.1 224.7 21.4 7.8
Eskdalemuir Es 58.5 82.9 55.2 356.8 —20.4 9.7
Lové Lo 58.1 105.8 59.4 17.8 | —22.1 22.6
Rude Skov RS 55.8 98.5 55.8 12.5 —20.6 18.1
Agincourt Ag 55.0 347.0 43.8 280.7 3.6 —-11.0
Hartland Ha 54.6 79.0 51.0 355.5 —-18.1 9.1
Victoria Vi . 54.1 293.0 48.5 236.6 16.1 6.9
Dourbes Db 51.1 88.1 50.1 4.6 -18.1 12.4
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Table A-I-2 (Continue)

Geomagnetic Geographic
Observatory Abbr. ¢ D-¢
Lat. ¢ |Long. 4 | Lat. ¢ | Long. 2
Yakutsk Ya 51.0 193.8 62.0 129.7 5.8 -13.1
Fredericksburg Fr 49.6 349.9 38.2 282.6 2.6 —-9.8
Kazan Kn 49.2 130.6 55.8 49.1 —15.6 26.0
Odessa Od 43.8 111.1 46.8 30.9 -15.7 17.6
San Fernando SF 41.0 71.3 36.5 353.8 —13.6 22.6
Tucson Tu 40.4 312.2 32.3 249, 2 10.1 3.2
Tifilisi Tf 36.7 122.1 42.0 4.7 -13.1 18.3
Memambetsu Mb 4.1 208.3 43.9 144.2 7.5 ~15.7
San Juan SJ 29.9 3.2 18.4 293.9 -0.7 —6.6
Kakioka Ka 26.0 206. 0 36.2 140.2 6.2 -12.6
Honolulu " Ho 21.1 266.5 21.3 201.9 12.3 -0.7
Kanoya Ky 20.7 198.1 31.4 150.9 4.2 -9.2
Guam Gu 3.9 212.8 13.5 144.8 6.4 —4.6

(Note) ¢ The angle formed by the great circle joining the station and the geomagnetic
pole with the geographical meridan of the station (eastward positive);
D Declination (for February 1958).
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Development of Geomagnetic and Ionospheric Storms
on July 8, 1958.

. M. Nacal

Abstract

An investigation was made on relation between the worldwide patterns of jonos-
pheric storm and the corresponding current systems of geomagnetic storm which
occurred at 07t 48m UT July 08, 1958.

Polar cap blackouts began to occur 30 hours before the sc. The horizontal
component of the geomagnetic field was almost calm during 9 hours, until the whole
polar cap region suffered from complete blackouts. And then, a sharp negative bay
was formed suddenly at 21 hours before the sc, over the well-developed polar cap
blackout region. These results seem to show some characteristics of polar geomagnetic
disturbances in the case of the occurrence of fast onset type of PCA in this severe
upper atmospheric disturbances.

The typical Pre-sc disturbance which was intensified with enhanced ionization in
the midnight auroral zone was observed at 3 hours before the sc. The current pattern
of the S?,-field resembles very much with that of the DP (Pre-sc) field, though the
former is confined in the polar-cap area and there is no auroral zone enhancement
of the currents.

After the sc, polar cap blackout developed its region to form the current System
known as the initial phase. The polar cap blackout is known as the phenomenon
caused by the invasion of highly energetic solar corpuscles without any appresiable
geomagnetic disturbances. However, it is clarified that an apparent current system is
already formed a few hours before the onset of a geomagnetic storm, the same as in
the case of slow occurrence type PCA, which flows over the conductive region of
polar cap blackout. Such a current system seems to be essentially identical with that
of the initial phase, though it is strengthened and widened after the onset of the geo-
magnetic storm.

At the main phase, the ionospheric storm progressed to a world-wide scale; the
regions of polar blackouts elongated to words the lower latitudes as the Dst field
developed. It was shown that auroral currents at this stage, flowed over the conduct-

ive region of the disturbed lower ionosphere.





