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Unless otherwise stated all times are given in 
Greenwich Mean Time. 

The terminology used in this report is that accepted by 
international convention. Should further information be 
required, explanation can he obtained by applying to:-

Chief Geophysicist, 
Bureau of Mineral Resources, 

Geology and Geophysics, 
i|85 Bourke Street, 

Melbourne, 0.1. 
Australia. 



COHTEIBUTING OBSERVATORIES 

WATHEROO MAGNETIC OBSERVATORY A.P. TJLLOTT, Observer-in-Charge. 

Geographic Latitude 30°19'S Longitude 115°53'E 
Geomagnetic Latitude Longitude -165.6° 

Instruments 

Magnetic Equipment - Askania pattern Mag-netorneter No. 5086-10. 
D.T.M. C.I.W. Earth Inductor No. 2. 
Eschenhagen pattern D,H,Z, record-
ing variometers, normal sensitivity 
20mra/hour recorder. 
La Cour pattern D,H,Z, recording 
variometers, normal sensitivity quick 
run (1 60min/hour) recorder. 

Ionospheric Equipment - C. S. I.E. 0, pattern -1-16 Mc/s 
Sweeptime 2 minutes. 

TOOLANGI MAGItETIC OBSERVATORY I.B, EVERINGHAM, 0"bserver-ln-Charge. 

Geographic Latitude 37°32'S Longitude 1i+5°28'E 
Geomagnetic Latitude -ii6, 7° Longitude 220.6° 

InstruiTients 

Ruska pattern Magnetometer No.ii8l3. 
La Cour pattern QHMs Nos. 288,269,290, 
Schulze Earth Inductor No. 1+9. 
La Cour pattern BMZ No,119. 
La Cour pattern D,H,Z, recording variometers, normal 
sensitivity 15mm/hour recorder. 

MAGQUAKIE ISLAKD MAGMETIC OBSERVATORY J.R. CLEAEY, 
Observer-in-Charge. 

Geographic Latitude 5i+°30'S Longitude 158°57'E 
Geomagnetic Latitude -61 ° Longitude 2k5° 

Instruments 

La Cour pattern QHMs Kos.177,i78,179. 
La Cour pattern BMZ No. 61+. 
La Cour pattern D,H,Z, recording variometers lov/ 
sensitivity 15mm/hour recorder, 

MAWSON MAGNETIC OBSERVATORY P.M. McGREGOR, Observer-in-Charge. 

Geographic Latitude 67°35»7'S Longitude 62°5l+. O'E 
Geomagnetic Latitude -73.1° Longitude 103.1+° 

Instrijments 
La Cour pattern QHMs Nos.300,301,302. 
La Cour pattern BMZ Ho.115, 
La Cour pattern D,H,Z, recording variometers low 
sensitivity 15r.'BT./hour' recorder. 



MAGKETIG K-INDIGES FOE DEGEMBEB - WATHEBOO 

Range for lower limit of K-=9 is 350 gammas 

Day K-Indices K-Sum 

1 U U 2 2 3 2 2 5 2k 
2 5 U U 3 2 3 3 U 28 
3 5 2 2 3 2 3 3 5 25 
U U 3 3 1 2 3 3 3 22 
5 5 3 U 3 2 3 1 3 2h 
6 5 U 3 2 3 3 2 U 26 
7 2 3 3 2 2 3 3 1 19 
8 3 2 3 U 1 1 3 2 19 
9 2 2 3 1 2 1 1 2 1h 

10 3 u U u 3 U 2 u 28 
11 2 3 3 1 1. 1 2 2 15 
12 3 3 3 2 3 u 3 u 25 
13 U U 3 3 U 2 2 u 26 

5 5 2 3 1 2 3 3 2h 
15 2 ^ 2 1 1 1 1 2 12 
1 6 3 2 2 1 0 0 1 1 10 
17 ^ 0 1 2 1 0 1 2 09 
18 1 1 2 1 3 2 1 2 13 
19 3 1 3 2 0 1 1 u 15 
20 2 3 2 3 1 1 1 2 15 
21 3 2 1 2 0 0 2 2 12 
22 1 2 2 2 3 0 1 2 13 
23 2 2 3 3 0 0 1 2 13 
2h 3 2 3 1 2 0 2 2 15 
25 2 2 3 U U u 3 U 26 
26 U u k 3 1 0 0 2 18 
27 2 3 2 2 1 u 3 u 21 
28 5 U 6 U 5 u U u 36 
29 5 U 2 3 3 3 1 3 2h 
30 3 3 5 U 3 1 2 3 2h 
31 3 3 3 1 2 0- 1 2 15 

PBELIMIHARY MEAH VALUES OP THE MAGKETIG ELEMENTS POE DEGEMBEB 
WATHEBOO - Declination 2°k3.1' west. 

Horizontal Intensity 2̂ 4.867 gammas. 
Vertical Intensity -52223 gammas. 

SOLAR FLARE EFPEGTS 
Day Began K E l h m 
15 05 25 2 2 

17 01 2I4. 2 2 
17 Oh 56 1 0 
19 06 06 k 3 
20 Ok 46 k 3 
20 06 ho h 2 
27 06 21 2 2 

Gonfirmed "by ionospheric observations. 
Confirmed hy ionospheric observations. 
Gonfirmed "by ionospheric observations, 
Gonfirmed "by ionospheric observations. 
Confirmed by ionospheric observations. 
Confirmed by Ionospheric observations. 
Confirmed by ionosijheric observations. 



MAGHETIC K-IM)ICES FOR DECEMBEB - TOOLABGI 

Range for lower limit of K̂  =9 is 500 gammas 
Day K-Indices K-Sum 

i 2 2 2 2 2 3 3 U 20 
2 i; 2 3 3 X X X X XX 
3 3 3 3 3 3 3 3 3 2h 
i; 3 ^ 3 2 2 2 3 2 20 
5 3 h 2 2 2 3 1 1 18 
6 2 2 2 2 3 3 3 3 20 
7 2 3 3 2 2 3 2 3 2 0 
8 2 3 3 1 3 3 23 
9 2 2 3 1 3 2 2 3 18 

•10 3 3 i; 3 3 28 
1-1 2 2 3 2 2 2 2 3 18 
•12 2 2 2 2 3 k 23 
13 3 3 i; 3 i; 3 3 2 25 

3 i 3 2 2 2 2 3 2 0 
2 3 0 2 2 2 3 18 

^e 1 1 1 1 0 0 0 2 06 
•17 X X X X X X X X XX 
•18 2 2 2 2 3 2 2 2 •17 
19 3 2 2 3 1 2 2 2 17 
2 0 .3 2 2 2 2 2 1 1 15 
21 -7, 3 1 3 0 0 2 2 
22 2 3 3 2 3 0 1 2 1 6 
23 2 2 2 3 1 1 1 2 ih 
2h 3 3 3 3 2 2 2 2 20 
25 3 3 U h k 3 3 5 29 
26 3 3 3 2 1 2 3 21 
27 i; 2 2 2 2 k 2h 
28 6 5 3 k 3k 
29 5 3 3 2 3 3 2 3 2k 
30 3 3 5 3 2 2 2 2h 
31 3 2 1 3 3 1 2 2 17 

PRELIMINARY MEAN VALUES OF THE MAGNETIC ELEMEMTS FOB DECEMBER 

TOOLANGI - Declination 1 0°0i4.. 3'east. 
Horizontal Intensity 227k& gammas. 
Vertical Intensity -56I4A7 gammas. 

SOLAR FLARE EFFECTS 
Day- Began K K1 h m 
is 05 25 2 2 
19 06 06 3 2 
20 01+ 3 2 
20 06 14-0 2 2 

Confirmed ty ionospheric observations. 
Confirmeii by ionospheric observations. 
Confirmed by ionospheric observations. 
Confirmed by ionospheric observations. 



MAGMBTIC K-IKDICES FOB DECEMBEB - MACQUABIE ISLAM) 

Bange for lovfer limit of K= =9 Is 1500 gammas 

Day K-Indlces K-Sum 

1 2 3 2 3 5 k 3 3 25 
2 2 5 5 5 3 2 30 
3 3 3 5 3 3 29 

3 3 2 3 3 2 2 22 
5 k h 3 2 k 5 2 2 26 
6 2 3 3 6 5 2 3 28 
7 2 3 3 3 2 25 
8 3 2 6 5 1 2 3 26 
9 1 2 3 3 3 2 2 20 

10 5 5 X X X X X XX 
11 2 2 2 1 0 1 2 3 13 
12 1 1 2 3 5 6 5 5 28 
13 5 X X X X X XX 
^k 3 3 3 3 3 3 2 3 23 
15 3 3 2 2 3 2 2 2 19 
16 2 3 3 3 2 1 1 2 17 
17 1 3 3 2 1 0 0 1 11 
18 1 2 1 5 2 1 0 16 
19 1 1 2 2 1 1 1 2 11 
20 2 3 2 3 3 2 1 1 17 
21 2 1 1 1 0 1 0 0 06 
22 2 3 3 5 1 1 1 20 
23 1 0 1 k 2 1 1 X XX 
2k 2 3 3 k 3 1 3 2 21 
25 2 3 6 5 6 5 5 36 
26 k k 5 3 2 1 1 2 22 
27 2 2 3 k k 6 6 31 
28 k 3 5 5 7 7 k 3 38 
29 k 3 3 3 k k 2 3 26 
30 3 3 6 6 5 3 3 2 31 
31 3 3 1 2 k 1 1 1 16 

PBELIMINABY MEAN VALUES OF THE MAGHETIC ELEME:NTS FOB DECEMBEB 
MACQUARIE ISLAND - Declination 2k°58.3' east. 

Horizontal Intensity 133^+0 gammas. 
Vertical Intensity -6hh82 gammas. 



MAGNETIC K-IHDICES FOB DECEMBER - MAWSON 

Bange for lower limit of K̂  =9 is 1500 gammas. 

Day K-Indices K-Sum 

1 3 k k 3 k k 5 k 31 
2 6 5 k 5 k 5 6 5 ko 
3 5 5 5 k k k 5 k 36 
k 5 5 U k k k 5 6 37 
5 6 5 3 3 k k 3 3 31 
6 k 5 5 3 5 5 R 6 38 
7 k k 3 3 3 k k 5 3C 
8 k k k 5 5 2 5 3 32 
9 k 3 3 2 k 3 2 X XX 

10 X 6 5 6 6 5 k (5) XX 
11 X k 2 2 1 2 2 2 XX 
12 3 2 3 3' 3 5 k k 27 
13 k k 5 5 5 5 3 5 36 
1k 5 6 k 3 k k k 3 33 
15 k 5 k 5 k 3 2 3 30 
16 k 5 6 3 3 2 2 3 28 
17 k k k 3 2 1 1 2 21 
18 3 k 3 k 5 k 3 3 29 
19 1 2 3 3 2 3 3 5 22 
20 k 5 U k k 2 2 3 28 
21 3 k 3 2 1 2 3 3 21 
22 k k k 3 5 3 3 3 29 
23 2 3 2 3 3 3 3 3 22 
2k 5 5 k 3 3 3 k k 31 
25 5 5 k 6 6 6 1 k i43 
26 6 7 7 5 3 3 3 3 37 
27 3 k 3 k 5 7 6 5 37 
28 5 5 6 5 6 6 5 3 i4l 
29 6 5 5 1+ k U 5 5 38 
30 k 3 5 6 k 3 5 5 35 
31 k U 2 k 3 3 3 k 27 

PRELIMINARY MEAN VALUES OF THE MAGMETIC ELEMEMTS FOB DECEMBER 
MAWSON - Declination 59°03,8' west. 

Horizontal Intensity 16305 gammas. 
Vertical Intensity -hSSJB garnmas. 



PROVISIONAL ANNUAL MEAN VALUES OF THE MAGNETIC ELEMEMTS FOR 1956 

WATHEHOO Declination 
Horizontal Intensity 
Vertical Intensity 

2°k3.3' west. 
2I48I46 gammas. 

-52217 gammas. 

TOOLANGI Declination 
Horizontal Intensity 
Vertical Intensity 

10°03.3' east. 
22731 gammas. 

-561441 gammas. 

MAGQUAEIE ISLAND Declination 
Horizontal Intensity 
Vertical Intensity 

2I+°53.7' east. 
13322 gammas. 

-614488 gammas. 

MAWSON Declination 
Horizontal Intensity 
Vertical Intensity 

59°1l4-.6' west. 
1 8 2 6 1 gammas. 
-I4-9OO9 gammas. 



PRINCIPAL MAGNETIC STORMS AT WATHEROO DURING DECEMBER 

BAgsn at • Ended at Intensity Maximum 
d h m d h K-Index 

27 15 02 29 OU Moderately 6 
severe 

SUDDEN COMMENCEMENTS AT WATHEROO DURING DECEMBER 

Day Time Type 
h m 

8 19 50 Polar Sudden Commencement 
25 07 56 Storm Sudden Commencement^ 
27 -15 02 Storm Sudden Commencement 
30 06 32 Storm Sudden Commencement* 

PRINCIPAL MAGNETIC STORMS AT TOOLANGI DURING DECEMBER 

Began at Ended at Intensity Maximum 
d h m d h K-Index 

27 15 01 29 OU Moderate 6 

SUDDEN COMMENCEMENTS AT TOOLANGI DURING DECEMBER 

Day Time Type 
h m 

2k 01 k7 Storm Sudden Commencement* 
25 07 5U Storm Sudden Commencement 
27 15 01 Storm Sudden Commencement 
30 06 32 Storm Sudden Commencement'' 



IONOSPHERIC DATA - WATHEEOO 

MEDIAN HOURLY VALUES 

1 20° 
Mean MUF 
Time h'PI hpF2 h'F2 foE foFI foF2 fEs 3000 M3000 

Km Km Km Mc/s Mc/s Mc/s Mc/s Mc/s 
M3000 

00 U30 300 7.2 3.8 17.6 2,4 
01 Uh5 290 7.0 4.0 16.6 2.4 
02 U50 275 6.7 3.2 16.0 2.4 
03 460 310 6.4 3,2 15.4 2,4 
Ok U50 300 6.0 3.2 15.0 2.4 
05 320 LihO 320 1,8 3.1 6.0 2.6 15.0 2,4 
06 270 UIO 275 2.6 4.0 6.7 3.3 16.8 2.5 
07 250 420 410 3.3 5.0 7.7 4.2 18.6 2,5 
08 250 420 460 3.7 5.4 8.1 4.7 20.9 2.5 
09 235 440 470 4.0 5.7 8,4 4.8 19.2 2.4 
10 235 460 450 4.1 6.0 9.1 5.0 22.2 2.4 
11 240 480 450 4.2 6.4 9.8 6.2 23.4 2.3 
12 2U0 470 450 4.3 6.3 10.0 5.4 23.9 2.4 
13 235 480 450 4.3 6.2 10.0 4.9 23.7 2.3 
1U 2Jj-0 470 450 4.2 6.0 9.8 4.9 22.8 2.3 
15 21+0 470 440 4.1 6.0 9.5 4.8 22.2 2.4 
16 2U0 450 430 3.8 5.8 9.0 4.6 22.0 2.4 
17 250 430 400 3.4 5.5 9.0 5.5 21.7 2.4 
18 260 420 (340) 2.7 H 8.5 4.0 21,7 2.5 
19 410 300 2.4 8.4 3.7 21.2 2.5 
20 410 280 K 8.0 3.0 20.6 2.5 
21 435 285 7.9 3.6 18.8 2.4 
22 430 290 7.4 3.4 18,7 2,5 
23 430 E320 7.4 4.0 18,0 2.4 

K Denotes insufficient numerical values 
E Denotes frequency Taelow 1.0 Mc/s. 
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lOMOSPHERIC DATA - WATHEEOO 

SUMMARY SPORADIC E 

•120° Median 
Mean Percentage of time above In 
Time 7 Mc/s 5 Mc/s 3 Mc/s Mc/s 

00 10 30 73 3.8 
01 7 33 78 4.0 
02 U 11 63 3.2 
03 7 11 75 3.2 
Oil k 7 54 3.2 
05 U 4 25 2.6 
06 - 10 97 3.3 
07 - 17 (90) 4.2 
08 10 40 (97) 4.7 
09 8 46 (96} 4.8 
10 13 53 (97 5.0 
11 40 80 (96 6.2 
12 23 65 (92) 5.4 
13 14 41 76 4.9 

U 44 (72) 4.9 
15 12 42 (88) 4.8 
16 4 42 (88) 4.6 
17 13 65 (91) 5.5 
18 4 42 88 4.0 
19 ... 15 93 3.7 
20 - 15 62 3.0 
21 11 68 3.6 
22 13 30 67 3.4 
23 7 30 80 4.0 

No. 
of 
OTPS. 

30 
27 
27 
28 
28 
28 
30 
29 (30) 
30 (1G) 
26 (1G) 
30 (IG) 
25 (IG) 
26 (2G) 
29 (7G) 
25 (7G) 
26 (3G) 
26 (3G) 
23 (2G) 
26 
27 
26 
28 
30 
30 

- Indicates zero percentage. 
() Indicates doubtful. 

(G) Signifies fEssfoE^3.0 Mc/s. 
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PROVISIONAL SUMMARY OF AURORAS FOR DECEMBER 

Reported "by and published through the courtesy of the 
Australian National Antarctic Research Expedition 

MACQUARIE ISLAND 
Day Began 

h m 

First 
Seen 
h m 

Minimum Geomagnetic 
Latitude 

Degrees Time 
h m 

Intensity 
and Form 

Last 
Seen 
h m 

Ended 

h m 

7 11 UO 60 11 50 1 D Ik 20 

9 13 10 61 13 10 1 HA 13 10* 

10 13 20 59 13 30 1 D 1i+ 30 

13 11 20 60 11 20 U D 13 30 

i h GO 61 ^k GO 1 HA Ik 30 
20 11 30 61 11 i+O 2 HE 13 UO 
21 13 05 6i+ 13 05 U D 13 Os'' 
28 11 U5 61 12 20 2 D 15 00 

n Due to cloud Aurora was 5een only once. 


