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'RECORDS OF'I'HE AURORA potA'Ris---;-MAWSON.

TABLE II'D-,--JUNE, 1912;
,
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16 I

17 •........ 6·5

18 7-5

19 5·5

20 6·5

21 8

22 10·5

23 10

Midnight "'1' 7

I 6·5

2 1, 2·5

... I ...

0·5

0·5

3

4

5

6

7

8

.......... 2·5

3

3·5

8

2

... ,

I

3·5

3·5

2

2·5

7·5

5·5

5·5

,6

2·5

1·5

1·5

. 2

1·5

5·5

2

I

I

I

0·5

I

0·5

.0·5

2

1·5

4

7·5

5

I

0·5

I

1·5

2

2·5

1

I

0·5

0·5

1

1·5

1·5

1

2

2·5

2·5

1

4

2·5

2·5

2

,4

3·5

4·5

8·5

9

5·5

1·5

4

6

3

2·5

5

7·5

7·5

8

6

3

4·5

2·5

5

6·5

2·5

I

3

I

1

2

4

5

10

9

2

6·5

19

22

ll·5

ll·5

,20,5

25·5

31

23·5

19

ll·5

19

18'5

26·5

49

33

11·5

14·5

10

10

12·5

8·5

5

5

4·2

10·2

8

9·2

9·2

8

8·5

5·5

6·5

II

17·5

19

19

18' .

16·5

17

16

16

18·5

15·5

15

15·5

JQ

18·5

18·5

17·5

19

0·4

1·0

'1·2

0·6

0·7

1·2

l-6

1·9

1·3

1·2

0·8

1·2

1·2

1·4

2·6

1·9

0"·6

17

53

53

31

48

70

70

72

44

48

38

40

50

'5q

70

63

42

359 146·5 293 Av,1·2 Av.51
I
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.TABLE II E-JULY; Hl12.,
,,--

,
16 ......... 1·5 1·5 1·5 ... ... 0·5 1·5 0·5 2 9 18·5 21, 0·4 U

17 ......... 9 3·5 3·5 1·5 2 2·5 6·5 7-5 4 40 6 21 1·9 71

18
~".. 10 6' 4·5 3·5 3 1·5 6 12 3 49·5 6 21 2-4 71-19 ......... 6 3 1 I I I I 4 0·5 18·5 10·5 18·5 1·0 43

20 ......... 6·5 2 ... ... ... I 3 7·5' 2·5 . 22·5 10 19 1·2 47

21 ......... 7 2 I 0·5 ... , ... 2 4·5 2 . 19 "10-5 18 1·0 42

22 ......... 10 4 I I 0·5 ... 2 6·5 ... 25 6·5 17·5 1·5 63

23 ......... II 3 ... ... I I 2 10 2 30 3 18·5 1·6 84

Midnight .. , 9·5 2·5 ... .. ' I I 3 9 1 27 5·5 19·5 1·4 80

I ......... 8·5 3·5 2 0·5 ... 0·5 5 ... 20 6 17 1·2 65

2 ......... 6 2 1 ... 0·5 1·5 6·5 ... 17·5 6·5 15·5 J-l 58

3 ......... 6 1·5 2·5 1 ... 0·5 4 3·5 I 20 7·5 15·5 1·3 52

4 ......... 6 2·5 3 3 1,5 I 4·5 5 6 32-5 6·5 15·5 2·1 58

I) ......... 3 2·5 6·5 4 1\ 1·5 ,7 4 8 37·5 6 18 2·1 67·

6 ......... 3·5 4 9' 5·5 2·5 '3 II ' 6·5 II 56 4 17 3·3 76

7 5 5 8 4·5 1·5
,

1·5 8 II 53 4·5 18·5 2·9......... 8·5 76

8 ......... 1·5 J.5 5 I I ·2·5 8 2·5 3·5 26·5 10·5 19·5 1·4 46

TotaI...·~·I~I~ 49-5"I--;-~119\1-:;-102'5 57·5 503·5
I

128·0 310·5 Av.1·6 IAv.' 59

I
*10864-U \,,

t

"
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TABLE II F-AuGUST, 1912.

Hour of
Local Time-. N.

to
N.E.

N.R.
to
R.

Auroral Phenomena Recorded.

Is~:·l ~~'I s~·l S~:'1 )~·l N,W'I Zenithto (\\ithln
1\. 20°),

N~~~~~r Sky.
of Hourly . uno~~ured.

Occurrences Aurora
in all visible.'

Sectors.

Total
Hours.
Sky not

Ql)srured,

Total
Occurrencc~ Aurora

in all . Visible 0.8
Sectors. perCel1t-alle

Daily Menn of observable
of obsrrvnhle occasions.

occll.slom.

13·5

17 I .
18 4·5 3·5 0·5 .
19 3 2... .
20 6 1·5 .
21 6 1·5 .
22 9 I 4 I... .
23 6 ' 2·5 0·5. 0·5
Midnight... 7-5 I I ...

I 6 2 . ..
2 4·5 1-5 0·5 0·5 .
3 2·5' 2 1 ... .
4 0242 .
o .I ·2'0 0·5 4 3 0'0 1
6 4 3 .4 3 1'0
7 0·5 0'0 .

.TotaL 67-51~ 14·5 -9-1-1-'---3-

...

2
1
2·5
3·5
4·5
5
8
0'0
o
3
4

I :'5
I 0·5

0·5
0·5

0·5.

5
4
6'0
0·5

I 57
I'

18·5

... ,

0·5
0·5

3
4
4·5
I

1
II·5
6

10
·II·5
18'5
15
16·5
14
12
8·5

25
26
32·5

3

2II·0

II
6·7
8'0
9-5
7·7
5·5
3·5
4
.4
7'5
8
6·5
5·5
6

14

107·9

12
14
12
16·5
14·2
15·5
12·5
14
12
13
12·5
13
12·5
17
17

I 207·7

0·1
0·8
0·5
0·6
0·8
1·2
1·2
1·2
1·2
0·9
0·7
1·9
2·1
1·9

. 0·2

IAv. 1·0
I

8
52
29
42
44
65
72
71
66
46
36
50
56
65
18

Av.48

TABLE II G-SEPTEMBER, 1912.

19 ..
20 .
21. .
22 ..
23 ..
Midnight .

1 .
2
3 ..
4 .
5 .

Total. .....

2 0·5 I... ... ... .~ ... ... 2·5 13 15 0·2 13
8 2'0 0·5 0·5 ... 105 1 14 14 22 0·7 36
9 5·5 ... 3 6 0'0 24 II·5 22·5 1·1 48

13 3 1 .. , 1 '2 8·5 I 29·5 8·5 22'5. 1·3 62
9 3·5 0·5 4·5 1 18·5 13 23 0·8 43
8·5 3 0·5 0·5 0·5 4·5 17·5 . II·5 21·5 0·7 47
5 0·5 ... 1 4 10·5 10 20·5 0·5 51
5 0·5 1 I 2 6'0. 2 18 . 1005 21·5 0·8 . 51

L~T' :~ I ' I:'1 ,~: I!~ IL 1-1-:-:-::-+-1-~-~-:"':\- -2-:-:-.5-:\cA-v-.-:'-:-+A-V-.-:-:-·-

TABLE II. H-OCTOBER, (first seventeen jdays), 1912.
. /

1/21 1 ... ... 5·5. 6·5 0·2 15
22 3 2 .;..3 /S 1·5 4·5 1·8 66
23 3 1 ... 2'0 • 6·6 3 6'0 1·0 54

~:::' -;~-;--;--;--t1 :' i :/!_1_2:-.0--I--l-:·-::-I--a-::-:-'-A-V.-:-.:-.-II-A-v.-:-:--
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RECORDS OF THE AURORA POLARIS-MAWSON.

TABLE II I-MARCH, 1913.

155.

..

,

••J

Auror~1 Phenomf'na Recorded. Total To~1 I
Number Sky Total Ocr,urrenct!- Auron.

Honr of of Hourly unobscured. Hour~.
In all Visible ns

r,OCI\! Time.

r I I I

S~ctors. r~rcentalle

N. I N.E. E. S.E. S. s.w.) W'I N. W'I Zenith
Occurrenrcs No Aurora Sky not naily.Mean of observable

to to to to to to to to (within 'in all visible. obscnred. of ob~erYable occA.sions.
N.E.E. S.I~. S. S.W. W. N.W. N. . 2(J°), Sectors.

occa!lion~. I

22 1 1 2 2 I
3 0·7 33......... ... ... ... ... ... ... .. .

I
23 ......... 2 1 ... ... ... .., 1 1 ... 5' 1 4, . 1·2 75
Midnight ... 1 . 1 ... ... '" ... 1 1 ... 4 1 4, 1·0 76
1 ......... 1 I ... ... 1 ... ... 1 ... 3 4 6 0·5 33
2

· ........1-,... _ ....
1 ... 1 1 I 2 5 3 6 0·8 50

Tot&l...· .. 1 5 I 3 1 0 1 0 3 . 4 j 2 19 11 23 Av.0·8 Av.53

TABLE II J-APRIL, 1913.

•
18 ......... 1 ... ... ... '" ... '" 1 '" 2 5 7 0·3 29
19 ......... - r 2 ... ... '" ... '" .. . 1 .. 4 1-5 8 0·5 20
20 ......... 2 2 ... ... ... ... '" ... ... 4 ,7 10 0·4 . 30

21 ......... 5 5 ... ... ... 1 1 3 ... 15 7·5 15 1·0 50
22 ......... 4 1 1 1 ... ... .. . 4 1 12 7 12·5 .1'0 44,
23 ......... 3 1 ... ... ... ... '" 1 ... 5 6·5 11 0·5 40
Midnight ... ... ... ... ... ... ... '" 3 ... 3 10 13 0·2 23
1 ......... 1 1 ... ... ... ... 1 5 ... 8 7 11 0·7 36
2 ......... 2 2 1 1 ... ... 2 2 2 . 12 6·5 11-5 0·6 . 43
3 ......... ... ... 1 ... ... ... 4, .... 1 6 7 11 0·5 36
4 ......... ... ... 1 ... ... ... 1 ... 1 3 6 9 0·3 33

5 ......... ... ... 2 ... ... I ... 2 1 1 6 6·5 9 0·7 I 28

-
.

Tot&I. ..... 19 . ~1-6- 2 ~-l -1-11-;-1 7. 80
I

77·6 I 128 Av. 0·6 \AV. 34,

TABLE II K-i913.
--_.-- _..__.._-- ----,------,--,---.---,---,--- ~-.-,----,-------,------,---'---

17 2 0·5 ." ." ... 1-5 4 6 11 0·4 45
18 4 1 '" 2 7 6 11 0·6 45
19' 2 ... '" ... 1 3 7 9 0·3 22
20 3 1 ... 1 2 7 . 5 9 0·8 44
21 4 3 1 . 1 9 4 10 0·9 ·60
22 6 2 1 3 1 13. • 2 11 1·2 82
23 7 2 ... 4, 0·6 13·5 2 10 1·3 80
Midnight 4 1 '" 3 1 9 I . 3 11 0·8 ·73

1 2 ... 1 2 6 4 8 0·6 60
2 1 2 3 4 7 0·4 43
3 1 ... 1 2 1 . 5 4 7 0·7 43
4 1 1 2 ... 1 2 7 3 7 1·0 67
5 ,... .1 0'5' 0·5 . 0'5 1·5 3 7 3 8 0·9 62

~ ::::::::: :::'~ ~.'~ -=-'~I'~II~ ~'51 ~'--~--l--_:_' -:1-...:-_~_I ~:~ ,:~
Tot&I.. .... 37 It 3 1 0 0 6'5 \26'5 F 102·5 60 134 FIAV. 55 .

--'.- ~" "" -,~,~ ..-.....~-~~.,- .. '" -'.. " ..
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TABLE II L-JUNE, 1913.

Auroral Phenomena Recorded. Total
Total

OITurrences Aurorll.

Honr of.
Numher Sky Total in nIl Ylf!ible l;l!;

1.0('[1.1 T,lme.

I I I I I I

of Hourly llllObgcurcri HOUT!\. Sectors. llcrccntnllt
N. N.E. E. S.E. S. S.W.

\ w. N. W'l r,enith
Occnrr~nces No Aurora. Sky not Dailv Mean of.ob~(,T\'ablc

to to to to to to to to (within in all visihle obsrureoJ: of ob5crvnble OCCl\s!on!;.

N.!\. E. S.B. S. SW. \Y. .N.W. N.. 20°). Eectors. I oc('nsion~.

16 ......... 1 1

I
... '" ... ... ... 1 ... 3 8 10 0·3 20

17 ......... 4 1·5 ... ... ... 0·5 ... 2 2 10 11 15 0·7 27
. 18 ......... 7 3 ... ... 0:5 1-5 I· 2 1·5 2'0 18 8 16 1-1 50
19 .......... 6 3·5 0·5 ... 1 ... 0·5 3 14·5 9 15 1·0 40
20 ......... 8 1-5 ... ... ... .. . ... 2 • ... 11·5 7 15 0·8 53
21 ......... 9· 3

I
... ... ... ... 0·5 2 ... 14·5 7 16 0·9 M

·22 ......... 8 2 .. 1 3·5 14·5 7 16 0·9 56... /'" ... ... ...
23 ......... 9 2·5 ... ... ... ... 1 6 1. 19·5 . 7 16 1·2 56
Midnight .... 7 3·5 2 '1 "- ~ ... ... 1·5 7 ... 22 9 18 1·2 50
'1 ......... 6 1 1 ... 1 3 2·5 2 .4 1 20·5 9 17 1·2 47
2 ......... 2·5 1 ... ... ... ... ... 2·5 .., 6 12 15 0·4 20

3 ......... 1 2·5 1·5 ... ... .., 0·5 1·5 2 9 11 · 15 0·6 27
4 ......... 4·5 3 3·5 ... ... ... 3 2 3 19 5 12 1·6 ~8 .

5 ......... 3 4.5 4 1 ... .... 3·5

~'61
6 24 4 16 1-5 7~ .

6 ......... 2·5 4 4 1·5 ... ... 6 6 26·6 4 '16 1·7 75
7 ......... 1 1·5 4·5 ... ... ... 5·5 3 7 22·5 8·5 13·5 1·7 70

---------------
TotaL .... 79·5 I 39 20 4·5 4·5 4·5 27 45·5 1-30'5 265 121·5 241·5 . Av. 1·0 IA," 4~

TABLE II M-JULY, 1913.
17 2 2 1 2 0·5 7-5 8 13

.. 0:6 38......... ... ... ... ...
18 ......... 7 3. ... .. . ... 1 ... ( 1 16 5 13 1·2 61

19 ......... 6 3·5 ... ... ... 1·5 2-5 3 .. . 16·5 0 12·5 1-3 60

20 ......... 10'0

I

5 ... ... 0'0 2

I
'3·5 0 2 28·5 ( · 14 2·0 71

21 ......... 10 4·5 .., ... .. , ... 2·5 6 .. , 23 4·7 14·7 1·6 68

22 ......... 9·5 4 ... '"
.. , ... 1-5 H 1 19·5 3·5 14·5 1·3 76

'.
23 ......... 6·5 3 ... ... 1 ... 1-5 5·6 1 18·5 2·2 · 14·7 1·3 85

Midnight ... 7·5 2·5 .. , '" 0·5 ... 2 6 2 20·6 3·7 1(,7 1-4 7(

1 ......... 9·5 3·5 ... .. . ... 1·5 ( 8 1 27-5 8·2 1(,7 1·9 78

2 ......... 6·5 1 0·5 0·5 : 1·5 ( 1 16 4·5 13·5 1-1 66... ...
1\ ......... 5 1·5 0·5 ... ... 0·5 2·5 4 1 15 7·7 15·7 1·0 51

4 ......... 5 5 1-5 2 ... .. . 3·5 3·5 4·5 ~ g.g 14·6 1·7 41

5 ......... 3 3 4·5 2·5 ... ... 4·5 5·5 9 32 6·5 14·5 2·2 55

6 ......... 5·5 4 4·5 1 ... ... 3·5 ~'5 7 31 4·5 14 2·2 68

7 ......... 2 1 0·5 ... ... 0·5 6 2·5 3 15·5 5 1( 1-1 64

8 ......... 1 1 ... ... ... 0'0 1-5 1 2·5 7·5 8·5 12 0·6 30

Total... ... 96·5 ~!1-2-1-6-1-2- ~~2'5 1--;-1 I
-----------

36·5 318·5 84·3 224·0 Av. 1-5 Av. 62
---------

TABLE II N-AUGUST, 1913.

18 ......... 2 1·2 0·3 ... .., 2 .. . 5·5 .. 2 7-6 0·7 73... .., ,I'
19 ......... 3 2 ... ... ... 1 1-5 1·5 ... 9 3 7 1·3 57

20 ......... 4·2 1 ... ... .... 0·5 2 2·5 ... 10·2 3·5 8 1·3 53

21 ......... 5 0·5 ... ... 1 .1 3 3 .. . 13·5 4·5 8·5 1·6 47

'22 ......... 5·5 4 1 1 . ... .. . 1 1·5 1 15 3 8·5 1·8 65

23. ......... 5·5 3·5 ... ... 1 1 1 3 .. . 15 ~- 9·5 1·6 68

Midnight ... 3·5 ... ... ... ... .. . ... 3·5 ... 7 ,,4 10·5 0·6 62

1 ......... 2 2 ... '" ... .. . 1 3 ... 8 7 11 0·7 36

2 ......... 2 2 .., ... ... .. . 0'5 3 .... 7·5 7·7 10·5 0·7 26

3 ......... 5 1·5 1 ... ... ... 3·5 3·5 2 16·5 3·5 10·7 1-5 67

4 ......... 4 3 3 2 0·5 0·5 1 4 3 21 2·7 9·2 2·8 70

5 ......... 3 3 1 3 ., 0·5 0·5 1·5 4·5 6 23 3 9 2·6 67

6 ......... 3 3 2 2·5 ... 0·5 3 4·5 4'0 23 2 10 2·3 80

7 ......... .... ... 0·5 0·5 ... .. . 1·5 0·5 2 5 1·5 4·5 1·1 . 66

TotaL ....--:;:Mr;;T~-;;'-1-3- -5-1-;O'5-1~1-i";~-1
-/-._----------

179·2 I 50·4 124·5 Av. 1-4 Av. 60
..-._-_. -. ... -:'-- ....._-. - ..- _. -~ - .- ,-.--- - - "'. .. .. ._--- .- . _.. -._--- 0-- -. -~_ .. .

"

...
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RECORDS OF THE AURORA POLARIS-:MAWSON.

TABLE II O---':SEPTEMBER, .1913.

157

T(Jtal
Kurubcr Sky

of Hourly llnob~cnr('rl.

Occnrrcllt'cs No Al1rorn
ill all yi~ihlr..

;';rc(of".

60
67
72
75
70

:71

48
55
61
50

Av; 63

1·5
1·2
1-4
1-4

.1-1
1-4
1'2
1·2
1·0
0·7

Total
Occurrr.llreF. Amora

in all Yi!lible nfl'
Sectors. f'{'fcentatle

Daily Mean of observable
of obsc!'"a~l(' occ:lsions.

occngionl'-.

88

~·5 .:.
9
9

10
10
10·5
10·5
9
6·5
6'

Total
1-I011fS.
Sky not

ohscure,l.

3 I
3
2'5. I
2·5
3
3
5·5
4'4
2'5
3

I ·32

11
11
13
14
11
14·5
13
10·5
6·5
4'(;

I 109'

2

1
1

. 1
2

Hour of -- --'---,--._,--,-~--.--

Lucal Time. I I I I I I I-'-1--____~I_N_~_·~.___"__N1;;· s1~< ~t S\~" S\(r. )~:.' y (~1::1;:::

~~ :::::::::; ~ I ::: ~.. I ~.. \ ~ ~ \;' ~. I
22 5 1 1 2 3· 1
23 5·5 2·5 ... 1 1 4
Midnight... 3·5 . 2 1 .. , ... 3·5 .

1 6 2 1 2·5 2
2 5 1·5 0·5 .., 1 4

: ::::::::: ~'5 ~:: I ~:: ::: ::: ::: ~:~ r~
Tota!....:.~I~I~I-·-l--·-2--2-1~1~\ 12

..

TABLE II P-OCTOBER, 1913.

r"", :
J.

f I

I
. . .... 1

.'
: 1321 ......... 2. 1 ... .... ... 1 1 6 ,. 13 Hi 0·4

22 ......... 5 3 0·5 ." ... ... ... 3 '" 11·5 9 15· 0·8 40

23 ......... 3 2 ... ... ... .. . ... 3·5 .. . 8·5 9·5 15 0'6 39

1~dni.~~~.J
2·5 0·5 .. , ... ... ... ... ." .... 3 12-5 15·5 0·2 26
1·5 ... 0·5 0·5 ... .. . ... 1·5 1 5 11 .13 0·4 15

2 ......... ... I .. , ... ... .. . I ... ... 1 1 2 12 13 0·2 8-1--'-
I

IAv.0'4·

I

Total.:.... 14 6'~ 1 I 0·5 0 0 I 1
I

10
I

3 I 36 I 67 I 86·5 IAv.23
I I . I I I-

.,;
(a) Total Hourly Occurrences in all Sectors.

Considering only the months of June and July, when 'observations over the
greatest range of hours are available, the figures in the foregoing tables mean out as
follows :~.

TABLE III.
.

15·2

Hour ........ : ... \16
I

Total occur-')
( rences in ~ll ~ 4-6

sectors. J

17 ~I~_-=-~~ 22 __~~1 ~ldt. ~_'~J~~1_5_~__. _7_\ S

19·1 26'4 15·2 12·5 19·2 2J'] 2·1·7 2;J'~ 21·7 12·[, 15:7 23·7 30 140.6 I. 31

I I' _

The figures at either limit, namely at 16 h. and 8 h. are, of-course, much affected
by strong twilight, all weaker aurora being blotted out. Making allowance for twilight
at either limit of observation, it is obvious from these figures that at Cape Denison, in
the ,winter months. i;hcre are three maximum periods of auroralabl.llldance during the

l'
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r" ;,

(

, dark hours. These are about 6 p.m., 6 a.m., and 11 p.m; Thegraph' (fig. 1,) which,
expresses these mean figures, very clearly indicates the periods of maximum and
minimum dj.stribution. "

Fig I.-Total Number of Hourly Oc'currences In all Sectors-Mean for mo~ths of June ~nd July of 19;2'and 1913.
. , Cape' Denison. . . .

As 'regards, the relativ~ intensity of. th~ aurorre seep, 'an estiniate based solely
upon the apparent brightness or otherwise of the luminous phenomena as logged hI the

.record' cannot, be accepted as correct, for the :following factors must- be tf!ken into
,account. Firstly there is some want of uniformity among obs~rversiri defining the'
degree of intensity exhibited. Secondly, as the atmosphere was not uniformly clear
even in " clear" weather, auroral lights of the same actual intellllity would appear at
times brighter than at others. 'Thirdly, the presence, or absence' of moonlight was a
very important determining factor as to whether an auroral manifestation would

I '" '

appear to the observer as dull or bright; ,indeed, only the strongest. aurorre would be
. .' \."

visible at all. ' Finally; the intensity as l).oted}:>y visual observati6nofall aurorre seen'
during twiiight hours cannot be strictly cQmpared with that of. p]:tenomena appearing
diIri~g dark hours. "'I , ,

This being so, no analysis of the record has be~n made, with th~ object of
'establishing, on a quantitative scale,. 'the relative proportions of bright and weak
, aurorre. - , But it can be stated that. our. e:Xperience at Cap~ Denison very conclusively
indicated that the daily period of apparently mostintense aurorre ,vas betwe~n 9 p.m.
and 11.30 p.m. The maximum phase of the si~ gr~atest manifestations wit~essed

at Cape Denison feil between 11.8 p.m. and 11.41 p.m., averaging the mean time of
ILI7 p.m. Four other very remarkable and brilliant aurorm of the curtain type
ctllminatedrespe~tivelyat 1;1,25 p;m., 10'0 p.m., 10.54 p.m., and 11.17 p.m.' The !turQrw

j -,

, "

,,'

, 6

. '

.1' •

r

I

... '.: .

,I

l..-

\ ,

,;

(
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ftECORDS OF tHE AURORA POLARis.,....M:AwsON, i5\),
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, So regularly appearing in the twilight hours of early morning, and, to a less extent, of
,the evening, 'though never extremely brilliant to look at, )nustoften have been
intense in order to be at all appa,~entin twilight. But there rarely was ever at
.such times any other ~olour observable beyond the greenish-yellow tint: consequently
it would appear that, after all, the '1aterevening hours were par e:rcelTenre the period' ,
of the day wherl. anrorffi of the greatest intensity were'to be expected.. .. ,

The Qu:een Mary Land record is too fragmentary to allow of the possibility of
yielding' really ,satisfactory figures for comparison with the foregoing.' But in" any
case they will have some value.' An analysis on the same lines as that undertaken for
Adelie Land yielded the' following' figures, all mpnths being, in this case, taken' into. '

consideration.

s;
I,

<.'\-.

, ....--

, ,

•

TABLE IV.
- .. ' ,

, , ,

Hour' .............,...............~ ........ " ...... '. 17 18 19 20 21 22 23 Mdt. 1 '2 3 4 5
"

---- ---~---------
, .. ,

"'9 \ 15; -:-t~Total occurrences in Rll se~tor8 ",.; ...... :.. 3 12·5 5 ~O'5 1 1 13 0 3
, "

, '

Fig ·2.-The·Tot~1 NU~b'er of Hourly'Occurrences in all Sectors-Q'U_ee~ Mary Land Station:-Year 1912.

'.
Making allowance f!:ir the artificially enhanced position (, the. hours· 6 p.m..

9 p.m., midnight, and 3 a.m. the following deduCtions may rea.sonably still be made.
That maximum period of a.uroral distribution was about midnight; ,but that a rapid
falling-off took place shortly afterwards followed later in the early mormrighours by a .
'ris~. In the evening, as twilightdeparted, a considerable ~mountof. aurora was commonly'
seen, which increased as th~ evening proceeded with a possible ,temporary falling off

,,~

" ,

" \
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at 7 p.in.; though this fall may be all 'due to the fact'that dinner ,vas on ab6ut that time
and inspection of the heavens would then be lessfrequent than usual. 'That a falling

•off did occur after 9 p.m. seems certain, for if auroral nianifestations were waxing;
observers would certainly ha~e continued to observe .and log the features presented,
olily relinquishing watch when a -definite subsidence ',vas established. There seems
no doubt therefore that a definite dimiinition in auroral manifestatioils 'did OCC1~r, say,
between 9.30' p.m. and 11.30 p.m. . " :.. 1

As regards intensity at tIlt) .Queen Mary Land. station' the'period' o'f intense,
active, and coloured aurorm is later in the evening than that noted at Cape Denison.
Practically all the niore b'rilliant demonsti'atio~s are 'recorded between 11.30 p.m. and
3.30 a.m., the most favoured time being between midnight and 1 a.m.

Of the four years record at Macquarie Island only that for 1913 is suitable for
analysis with a view to ascertaining the hourly distribution of aurorm, ~nd even that

__ is deficient for, owing to shortage of observers, all regular observation ceased after 10
··p.m. unless there happened to be a: demonstration actually in progress, when Mr.
· Ainsworth would continue on duty until it subsided. It may therefore be that a revival
of the phenomena featured in the later early morning hours when, ordinarily, all watch
was relinguished. But; on the other hand, taking all things into consideration it is

· not likely that such was the case to any notable extent, for on the various occasions
when men were about at 4 a.m., 5 a.m:, and 6 a.l:ll. little was ever seen of aurOl'allights.
An. analysis of the 1913 dat'a gives the following figures :- .

TABLE V;

,~

~~_~ .:c . ._. ~_. ._. " ' __._'_' _._'''_

Hour :.: ..••.· , .....•..' ·.·.... 10 20 21 22. 23 Mdt. . 2 6 .

.-
.. Tot-Ill occurrences in'aU sectors...... 5·5 16 24

I
37 35·5 '31 . ·21

I .

5 4 2 I '"

-··These figures 'are. graphically represented in. Fig. ·3; where a steady riseta ,Wand 11

· p:in.is shown with a gradual falling off thereafter. This is:distinctly different to the ~ase
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at the Antarctic stations wli'ere the maxima comparable to this does occur, but is
supplemented by other ~laxima following departure of daylight and preceding the
advent of daylight.

. At l\facquarie Island the period of brilliant auroral corresponded closely with that
of Adeli.e Land. The hour between 10 p.m. and 11 p.m. was specially favoured, though
very brilliant displays appeared at all hours between 8 p.m. and midnight.;,

(b) Total occurrences i1i all Sectors-:--Mean hourly value for observable occasions.

. The preceding discussion concerning the relative hourly abundance of auroral
phenomena seen in the sky during the dark hours has been-. based on the total number
of hourly ~ccurrences in all sections actually logged. But in- t,he case of the Adelie

.Land station where a continuous record was kept,a mor~. correct estimate of hourly
distribution can be got by dividing the total number of h~urly occurrences in all sectors
as observed by the number of occasions in the case of each hour that the sky was not
obscured. That is to say, the figure got by dividing that for any particular hour in
column eleven of the tables of hourly .distribution by the figure for the corresponding
holir 'in column thirteen. The quotient which appears in column fourteen .is a truly
comparative figure. . . ' ,. .. .

. 'On account of theinterferenc~ of twilight with theobservation of any but strong
demonstrations, it is best to group the l~onths into pairs of ~bout equal duration. of
darkness,· or, what is the same,- of equal distribution on either side of midwinter. In
this mean figures for 1912 and 1913 for the daily Inean of observable occasions (column
fourteen) have been prepared and:;re tabillated as follows :-

TABLE 'vI-Mean value for 1912-1913.

Total occurrence in all sectors as the mean hourly value for 'observable occasions.
. . . . .

,

·4 I 5
Hours ........ :.... 16 17 IS 19 20 21 22 23 i\Idt. 1 2 3 6 7 8

- ------ ------_.----- --. ---- ---
March-Oct. ... ... ... ." ... ... 1·:{ 1:1 1·0 0·9 0·5 0·8 ],7 ... ... ... ... . ...
Apl.-Sept. ...... ... ... 0·2 0·4 0·7 (1 1·3 0·7 .0·8 0·8 1·0 1-1 0·8 0·7 0'.5 ... ...
M~Y-Aug. ...... ... 0·5 0·7 0·6 0·8 1·0 j·4 1·2 0·9 0·8 0·6 0·9 1.6 1:8 ],7 0·7 ...
J'une-July -...... 0·4 1·0 1·5 1·0 1·2 1·2 ]·3· 1·5 1·3 1·4 O'S ],0 1·6 . ]·8 2·4 ]·9 0·9
All months ... ... 1·0 1·0 0·8 O'S 1·0 1·3 I·] ]·0 O'S O'S 1·0 1·3 1·8 2·0 l·U .. .

. .

In arriving at these figures, in the case of the pairs of months which cover .two years,
the mean figure is adopted for the four occasions if all are represented in the tables

. of hourly distribution; .but in the case of the earlier and later hours where only three, .
two, or one record may be forthcoming the mean of the three, two, or one observations,
-as 'the case may be, is taken. In securing the mean of means, the" all months" figures,
the mean of the month-couple has been reckoned; but in every :case the first· hour
imd the last hour (twilight hours) of the figures for the month-couples have been discarded.

"lOS64-X

'Ii
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This is necessary Ill' order not to mask the true features by superimposing fallacious
figures referring to twilight periods. This latter distortion of 'facts does not of course,
enter where only months, of similar daylight hours are considered, though the first and
last hours will refer only to very strong aurorre.

These mean figures are plotted as Fig. 4. In the ,case of the " all mon~hs " curve,
a maximum after dark in the evening and again before daylight in the· morning is

,+f- Ffc':j::' :,$=1:
+ "'
:~ ~ -i7' 1-

,
~.

Fig. 4.-Total.Occurrences in all Sectors-Mean HO!-Jrly Value of Observable O~casions.

Cape Denison--Year 1912 and 1913, .

,indicated, also another in the late evening hours culininating'at 10, p.m. The greatest
maximum is round about 5 a.m., 6 a.m., and,7 a.ni., but it should be understood that
though'that certainly was a period of prevalent and widely distributed aurora the
in.tensity· was 'weak compared with many of the demonstrations: 'oLthe later evening:
hours; ".,
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,(c) Aurora visible as a percentage ofobservable occas1:ons.

The considerations just traver'sed have to do with the abundance or spread of'
aurora in the sky. The nex~ question is the presence or absence" of auro'ral inarufes­
tatiOl{s at particular hours~ The last'column in the hourly distribution tables supplies

, this information. There the fig':lres express the occasions when aurora was visible as a'
perc~ntage of observable occasions; , By this is meant as a percentage of all occasions
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)

when observations were made and the View of the' sky found to be unobstructed. by
clo'ud or drifting snow. Of- course, no allowance has been made for the presence or
absence of moonlight. '"

The figures in the final column of the table have 'been plotted in, Figs:' 5 and' 6.
It'is to ,be noted that there is a. general t~ndency towards the same lli~xima as are
expressed in Fig. 4, but very considerable irreguli:\rities occur in the case of h1any of
the months, But such must'be suspected on account of the several variables affecting

~,_••_-+-

..
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the registration each month, chief ofwhicp are the relation of moonlight p'eriods to
obscured sky periods. If, for instance,. ~loonlight days happened to. be also the clear
weather~days, when .auroral observations were possible, the record wOllld' differ
somewhat ·from th~case where the clpar days were also moonless, for then abundance of
weak effeyts that were typical .of certaiI} particular hours would show up and receive
equal weight in the l~g with' the fe\v~r strong ones, the only ones visible during
.moonlight periods. .

In order, therefore; t.o arrive at a better conqeption of the auroral frequency
typical of' each' month as it should be ~nder undisturbed conditions, the means for
both years have been reckoned combining months of equal dark hours. These meanS
are plotted as Fig. 7.. There also appears a mean of I.ueans, a curve resulting from the

- ~ -
c.' . + ~

T - -- - -., '"

Fi9 7.-"Aurora Vi~ible ~s ~'-Percentage of Ob~ervable Occasi~ns-MeanCl,Jrves for Cape Deni~Qn,
" . "" " '_. Ye~rs :1912 ~n~ 191~~ ..
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combination, of 'all'.ffionths.;, The drop at the ends of the monthly combination curves

, is 'of course the effect of twilight: In arriving at the all-months curve, the first and last
hours'figures of each monthly combination: have 'been, omitted.' This procedure,
is necessary' in; order to arrive 'at an all.-monthscurveunaffected· by I twilight inter. '

,ference.
, ,

TABLE VII-Mean Figures for Cape Denison-1912-1913.

Aurora present as a percentage of visible occasion~. '
,

39,

Hours ".,..".,J 16 17118119 20 21! 221, 231 Mdt-I' 1,1 2 :' 3 I 4 5· 6 7 8

____,1_, 1_1 1 '_'_' ·

... ... ... .... 30 49 541 56" 31 36 I ~o ... ... ...
... 21 42 61 62 49 49 53 55 47 37 35 .. .

40 50 30. 41 45 62' 61 61 52 42 46. 51 57' 65, 42
47 59 43 5;; 59 '166 I 74 62 59 45 42 52 63 72 68
V M H 46 55 60 60 57 49 44 4;; H 00 Y g

! 1

March-OCt. ... ...
April"-S•pt....... ' ...
May-Aug. ...... ...
June-JUIY ..... ,j 16
All month~ ... ' ...

,

, ..'

Comparison of the twin-month "curves. established' the fact' that there is' a
progressive change from the ,March-October cur\res ,to' the, mid-winter June-July
curve.' The midwinter curve shows a ,very definite maximum 'at 11 p.m., separated
by, minima from' maxima, respectively just, after the; passing and just before the,
~dvent of daylight. ' The rapid decrease at the limits is again, to be ascribed to increaRirig
twilight obscuring 'weaker effects; and it seems 'probable, that'·were the darker hourS
of longer duration the rise, of the curve w~uld icontinue on either hand instead oj

reversing at 6 p.m: and 6 a.m. as ,shown.

'S.·,DISTRIBUTION IN' AZIMUTH.

(a) AdeheLand.

The figures from the tables of hourly, distribution have been meaned for the
.two years, with the results as tabulated below:. The figures represent hourly
appearances.

TABLE VIII-":"Mean of 1912-13.

, . Monthly azimuthal distribution of hourly appearances.

Sector. I N.-N.E. N.E.-E. I E.:'-S.E. S.E.-S. S.-S.W. I s,w.-w. 'I W.-N.W..,: N.W.-N.,
I

,

1---"" ---_. --- '-,=---
March-Oct. .................. 16',5 6·2 0·5 1'9 1·0 0'0 12·9
April-Sept. .................. 38·6 14,2 4·8 3'0 1-6

I

2·6 12·4 27·6
May-Aug, .: ................... 47,8 23·5 10'6 6·7 1-5 3'0 14,5 40'2
June-Ju1y ............. '........ 9H 47·7 27·2 II·7 , 6·1 9·5 48·9

I

72·7
All months .................. 49·2 , .22·9 10·8 5,8 2·5

I
3·8 20·0 38'3

I
,. , .. ._,---- .. .. .. .. , . .
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, These figures have been plotted in ,Fig. 8,_ It is to be noted, that a very small
proportion, of the demonstrations ever appeared in the southern sky. The most
frequented sector is between N.W.and N.E. and more abundantly between N. and
N.E. than bet\v~en N: and N.W::':It will be seen"also, that the. curves for the several

, ,
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Fig: 8.':"Olstrib'ution in 'Azimuth of Aurora - CapeOeniBon Station-Vears 1912 "'no'1913.

months diff~r little' from each other.' As was found to be the case, at Cape ~oyds,*

aurorae were' most abundant· over the ocean and: most seldom' over the land mass
which: extended away-to the southpbut of course'thisrelationshipto·the land mass'mar
be m.erely a9oincidence.

• LfJC. c'tt.



1M
. . ."..

AUSTRAtA.SrA.N AN1'ARCTIC' EXPEbITi6'N..

COnsiderihg the appearances of auroral phimomen'a' mthe zenith, the mean
monthly figures are as follows:

".

March--'Oct.

1,7

April-Sept.' .

9,1

·.l\1ay~Allg.

16'4

June-July:.

40·9

For the full two years, the hourly record of zenith appearances ainounts to a
total of 272 occasions. In· t,llese estiniates manifestations 'which approached within
20° of the actual zenith are taken as zenith appearances.. ' : _. - .

•

An ah~lysis of the tabular data furnishes the .following mean figures .:- , ,

TABLE IX-Mean Hourly occurrences of Aurora in the Zenith.

I I·
OUI' ............ 16 17 18 19 20 21 22 23 . l\hit. I 2. 3 4 5 6 7 8

-

-------------------------- --------------

larch-Oct. ... ... ... ... ... ... 0·25 0·00 0·00 0·00 0·25 0·75 0·5 ... ... .. . ... .. .
pril-Scpt....... ... ... ... O·2fi 0·5· 0·62 0·75 0·25 0,2.5 0·25 I-50 2·00 1·2f) 1·25 0·25 ... .. .

Ja.y-Aug. ...... ... 0·25 0·25 0·25 0·50 0·25 0·62 0·25 0·50 0·00 0·00 1,2.5 2·80 4·00 3·72 1·75 .. .
une-July 0·5{) 1-60 1·60 0·]0 1-10 0·50 0·40 1·10 0-75 0·50 0·25 1·00 4·.10 6·75 7-10 5'50

1
3'00

II months ... ::: 0·50 I0:92 0·92 0·20 I0·70 ()040 0·37 0·40 0·42 0·25 0·62 1-18
1

2.72 4'00 3·6S 3·62 3·00
I -

H

1\
A
1\
J
A

•

The system of meaning adopted in ,arriving at these figures takes consideration
of such hours only as fell within the. observational dark period. For instance, the
mean all-months value for 8 a.m. is given as 3'00, which is the figure for the June-July
period for, on account of daylight, it was not possible for the other twin mqnthperiods
to contribute.

These figures are· presented as graphs in Fig. 9. The most obvious feature is
the extreme frequency of zenith aurora in the early morning ,hours immediately
preceding daylight. 'There is a tendency, though much less marked, for zenith demon~

strations in the late afternoon and to a less extent in the· evening between 8 p.m. a.nd
11 p.m. A definite minimum period for such ranges about midnight and 1 a.m.

(b) Queen Mary Land.

An analysis of the record indicates .the following distribution of aurorre :

TABLE X-Azimuthal Distribution. Queen MaryLand, 1912.

, . .

r
s.E.-s.· ,I,s.-s.w.Sector. N.-N.E. N.E.-E. E.-S.E. S.W..,-W. W.-N.W. N.W..,-N.

. '
. .

.

Hourly occurrences ......... 13 7 8 7·5 7 . '5·5 :21'5'· 27'5'
,

..
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•

Fig. 9.-Frequency Curves for, Zenith Appearances- Cape Denison;-Years 192 and 1913.

'I0864-Y'
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These figures are graphically illustrated in Fig. 10. The majority of the
demonstrations were evidently centred in the N.W. * The auroral watch was not so
rigidly kept as at Adelie Land, which deficiency· would doubtless most affect the
figures for ,the early morning hours, it may be that a little more weight is due to
manifestations normal to those hours. Once again the direction of minimum appear­
ance is in the direction of the land mass, and the region of greatest frequency is over

Fig. f6~-Distributi6n in J\zimutti of Aurorcl'-Queeri Mary Lani{'''-,Yearr 1912.

the most ice-free portion of the ocean. This feature suggesting relationship to the
distribu.tion of land and sea is probably merely accidental but worth mentioning. A
circumpolar distribution of aurora would, in the Antarctic, be at the same time in some
definite relationship to the almost circumpolar land mass.

* A verb:d communication from A. L Ken~edy, formerly. of the Queen Mary Land Base Party, received now whilst
this matter is going through Press, suggests that their auroral recurd and my interpretation of it, as indicated in li'ig. 10,
emphJ.Shms too strongly those appearing ill the N. \V. as cumpared with the appearances in the N. aud N. E.-D.M.

J .

..1;,.
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As regards zenith appearances, the~ may:be ,tabulated,as follows;:~. __

.TA'RLE XI':-Zenithappe~rances,- Queen Mary-Lahd,1912~" .

171:

Hour :. IS 21 22 23 I Mdt. 2 3 4 5

Hourly oceurrcnccs ..................• o·
I

'-I-l-'-I-i~-O-~--3-1
1

-'-0---0---;---0- --\-

I . . . .

Thus, occurrences' in .the zenith were frequently in the early evening hours
culminating at 9 ,p.m. The hour of midnight was specially favoured, and; 'even though
the observations: were,. probably deficient, ~hemorning hours between 3 ,.a.m. and
5 a.m. constitu~ed another favourable period:

, .

15
,(c) MacquariefiLand.

.Though the record of the Macquarie Island station is but fragmentary, sufficient
figures' are available to give a good .estimate of the'distribution. An analysis of \the
1913 and 1915 !records gives the following figutes,.:~

:TABLE XII-o-AzimuthaLDistribution,.Macquarie,Island....

Sector. N.-N.E. N.E.-E. E.-iS.E. S.E.--S. S.-S.W. S.W.-W. W.-N.W. N.W.;-N.
,

:
Hourly occurrenceq, 1913 ...... ...... 14 68 77 22 3 .. ....

" "
1915 ...... 1 11 30 , 28 13 10 ......

,

The 'plot Fig. 11 brings out the fact that manifestations were very seldom
indeed seen to: the north. The sectors S.E. ;and. S.W:. were principally concerned, the
latter being possibly. more affected than the former.· On account of the specially
careful observations. made by G. F. Ains~orth in 1913· somewhat more .weight may
be given to that curve .than the other, though, of course.the distribution of the two
years may have in. fact actually ,differed.

The zenith appearances are not clearly indicated in the record, but so far as can
I . .

be seen were distributed over the two-y~ar periods 1913 and 1915 as follows :-- .

. : TABLE XIII.:'
.

Hour . 20 21 22 23

-----,----- -----1----1 -----1----1----[----

Hourly appe~rancc in zenith '" . _ 1 3 11

There;,was ·no, ,.continuous.. 0 bser,vation·: .to.. ,establish, whether.;arch.es, pJ:e~eding

.mornin~ t.wili~ht,appeaJ;ed,int~h~ zenith,ias:,:wasith~ 9.\t~~·ip- ·the ;!\.ntarctic:.s.tati9P-s;;) 13\1",:
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.J.

such evidence as there is suggests that, in all probability, a return of the phenOl'nenon
in the later dark hours of the morning does not eventuate. It is difficult to see why
the figure for the hour of.10 p.m. should be so low as it lies between hours of high

N

WI----~~-~-~-+.~k~------'-----jE

,Fig', II.-Distribution In Azimuth of" Auror~-MacC1uarie Island-Years 1913 and 1915..

frequency, arid the conclusion is that it. is a false indication' owing to the imperfect
record.. It seems more probable that it should be comparable wit~' the 9 p.m. and
11 p.m. figures.

9. PERIODICITY.

(a) Diurnal.

The general question of th~ distribution of auroral phenomena throughout the
hours of the day has been dealt with under section 7,' .A' further matter, namely, the'. ,
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diurnal feature in the' trend of arches, is reserved for discussion later on in 'connection
with the detailed. features :of curtains and 'arches., It remains only, to emphasise the
facts illustrated in ,the graphs, Figs. 1, 4, 5,6and 7. . "

At Cape l'oeni~o~ a regular daily processi~n is' apparent beginning, in the month~ ,
of long darkness,· by ap~riod of r~latlve~b'u~dance in the later afternoon hours: when,
at the same time, the average altitude: of the 'manif~statioris above the horizon is
considerablea~d, zenith app~~ranc~s ar~ relatively numerous. After .6 p.m. the
intensity and abundanceof the au~ora normally wanes and,at the .s~me time, the
manifestations tecede to the no~th.· At'aboilt 8' p.m. a' revival appears low, near the
horizon, in the north-east. bn'q~ietnights the evening hO\l~s pass without any
zenith appeara~Ges, the .all!0ral phenomena. keeping lowdown in the north', though
noticeable rising between~the~hours,'of9 .p.m. and 10p.m."then,later, receding> As
.the evening wears on the phenomena advance around the northern sky" spreading from
the east further and further:to the west, indicating that the aurpra-luarches' westward,'
in the rear of. the ,daylight·:hours: "With; the morning hours; usually round about
3 a.m., th~reis;a distinct revival of aurora;, and this ,is very prominent by {.a.m., though,
the maximum' ~s often at5 a.m. or 6 a.m. This latter time is agaiula period ofzenith
appearances. In all cases early morning aurorrn are characterised by regularity and'
the absence of. the intense and spectacular element which is a feature of the storm

,period' of eyening aurorae. The appearance of ,many parallelbandsin the' zenith is
characteristicbf the morning hours. As the morning hours advance and grow into
twilight, the a,uroral bands hold their 'own, thoughcert~inly,waning to some extent
and retreating, to the west, until the last stragglers ~re swallowed up in the increasing
light of day. '

, This daily periodic procession as o'utlined may be referred to' as the normal
cycle. The forms assumed are typically pale nebulous bands, often curtained,. which
on occasions of greater auroral intensity, may. become brilliant and warm up the reddish
tones below, and develop rippling motions of the filaments;,

During! auroral storm periods, which, occur "at least a, few days ,each month,
though the af~ernoon and early morning features. ar~ strengthened, ,the most intense
manifestations, are reserved for the evening hours.' On such occasions between the
hours of 9 p.m. and 'II p.m. intense coloured curtains rise slowly from the north towards
the zenith, often passing 10 degrees or even mo~e to the south beyond tllezimith, then
waning and retreating to the north again. At about the period of maximuinsoutherly
progress thecur:tain or curtains may rapidly spread' themselves in the'heavensas a
sheet of brilliant nebula.

So irregular in their 'appearance and" so intense are the phenomena of these
aurorai storms of the evening hours, that they give the impression of being special
phenomena sttperimposed upon a regular and normal quiet cy~le.' They are the
sp'ectacular ,elements of. auroral manifestations and grip the mind, diverting attention
from the more natural and regular sequence of diurnal events,
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(b)' Reeurrencetof'SiniilanBisplays.ion-Successive7Days. r.

AS"an"observepone '·soon recognises·"that" periods'(of. ·;musuar',auroral· ,activity :,
n?rmally run through a course of several 'days"together·; ,'sometimes,a:s' much las ~five'

day~ in succession. During. such a pel'iod the diurnal cycle, as, rega~ds,.hours of
appearance of auroral. i>l].enomena, .remains. approximately .,-ilOrmal;' but the intensity,
at .all hours is :heightened, and more par~icularly so in the case of the evening hours,
when some ;very ,striking ..and remarkable manifestations may,;appear. It.is found
that, during ~he several successive day~, ,a similarity exists in the phenomena presented.
The.pe.culiarities .of the ,first appe!,,-rance,. no! matter,how fantastic, are likely. to .be
rep~::tted each successive night ,with but, minor modifications..

Such'features forrepetition are·peculiarities·in' the shape of ·a,·band,lirilitations in "
.azimuthahdisti'iblition;"cololiration"effects; "and 'recurrence 'at approximately· ,the "same"~
houron.successive·night's;·On the othei'ihand, variation 'may take place in the 'average','
intensitY'\·on .."succeediIig.;days\.'therei,'being" usually', a day,··of··maximum intensity;"
sometimew.preceded·'by waxing; intensity "but 'always:'succeeded ·by \vaning. repetitions."
In! ;the .case·; of 'some· ·of .the ;:greatest'....outbursts··,there"js'ca .sudden' appearance· of ,.'
a 'grand.'display ,without apparent "premonitary appearances- on "preceding evenings;'­
Again,lat ithe:..height··..of .the "period,·,the'·demonstration ,may ,have 'culminated'in the'"
zenith\' but fall 'successlvelyshort of the···zenith"'on··later "occasions. '. Also the" grand ,:
culrninati6nv of the' evEming"performance·may·,' on 'one occasion; ·be in ~ the neighbour- .
hood'" of, th'e ..-observing"stations, ,whereas, '. on succeedirig occasions,,'it may ·be, noted·':'
to' ,be ·-in . operation 'at "some "distance '(perhaps'several'·'hundred· 'miles) 1 to the' east: or'
,the"wesk': ,

. '. Refe~ence to the log will reveal examples of recurrences of this kind, but, it should
beTemembered' that, at Cape-Dehison; .so few -days were continuously cleadorobservation
that'occasionw would rarely present themselves for·the; observation' of auroroo 'during a -.
continuouS'succession' of 'day~';" The best- example' contained in' the log is that .extending ~

between the 8th arid 12th of June, 19l:2;'as follows :'-'-

8th:-'-A very brilliant outburst'at 10.55 p.m: In the region-near the' zenith. It all
died' down within' an hour:"

9th.-At. exactly. the.: same ,time; ,as on the, ,preceding evening- another "disphl.y.. ­
appeared·tin the same regi9P- .of. the heavens;.:. It. rose. to the. zenith: at.,the .
same.time .as· before. ~ Less, colour., effects, ..how:ever, :were, exhibited;. ,and .~the.,.

pe.rformance.,was ,over. more quickly": '

10th.-Again a vividoutbuTst at 11.15 p.m., lasting untik.n.20:'pim.\" but,
continuing .strong at a lower (angular). elevation ,for, altogether about
an hour. Generally spea,king, , this. was quite similar to, that. of previous.;.
evenmgs.

. I Uh<>~On'ithis ioccasion"there':was"great"generahauroralractivity,'!but, more' spread .
than formerly. .

..



. .

i;, .

.. '

,~..

•

..

:':, 12th;~.~Between .9 ..20 :p.m:'jand,440 p:ffi'. 'a~:great;"blazel0Lluminescencejappeared
," im,th'e :R.N.-E, ahout;25° rahove"the hor.izonr ,:rhus,.th'e ;Iocus~of the,performance

. fj cihadj[drift'ed to~the[ E.N:E: /ana."i.,the, Thouri"was~ earlier.;:) rfhe :latter;'}{orLits
.",location;(' ,probablY;"icorresporided·.~closely; .jn~.loca;bmeantimel·tmE.the<..,fOl mer

l~· p:m. occurrences at Cape Denison .itself. . ,,.

.:u' In,:,thei,case' of "ther.remarkably;rdisposed'mnd·,:cur:v'ed,:cu:rtaim ok9th~September;

, :1913, 'a::similar:outline: of, curtain~,was.repeatedthree ,.daysJate~.
, !

. (c) The Solar Period...
. The foregoing observations.·o~ the.,recurrencEl of. similar,displays ()n successive

days are in. ~ccord with ,such a.causal explanation as' .sunspot bombardment. This
".bei)1g so" it i~of interest to .explore th~ possibi~ity of. repetitions at ,successive sunspot

rotation periods,.presuming that at' least some of. the sunsp,ots wouldeontinue active
for long' enOl}gh to reappear 27 days later, after a revolution of the suri.A search. of
the record reyeals,cases,thatcould be,taken.as·!i.~ppor-tingevidence,..but s~ch are very

·few·indeed- and,·not sufficient ·,to, lend.much..weight.to..the.,supposition.. ,,The,question,
'therefore,. of,: a !solar period is not to be demonstrated by this necessarily fragmentary'
record,·"but"can best be discussed from an examination of the ~agnetograph records,. .

p~esuming' that the relation of aurorre to~magnetic'perturbations is·first'established.,

;,X.....JSPECIAL ~€JH1\.RACTERISTICS "OF,,:cA:URQRlAV KRGHES.

.. (a) Form.

Generally speaking, auroral ar~hes.lare"more:ot lesslcontinuous,luminous bit!1ds
extendin'g fpr .a greater or less~l¢ngth 'ar6und'the'i'sp:here'~of' the' earth; apparently
maintaining, in..the case of.:lIiy ..one display, 'a"sensibly mniform minimum! elevation in
the atmosphere above sea-level.

I TherJ appe~ra~Lgradations .between,-tlie' almost1 straight; arch ,and the curved
bands herei:t;t referred· to as arcs; Arcs may'be1short'~in"length and of small curvature
or by; degrees pass into closed,curves,_as,represerited,'iii.I~la:te'II;:fig.1.'.:, When: multiple
arcs lJ;ppe:n; in the sky all.usually: exhibit;, ,to·'·some ,degree t at 11east,'<any peculiarity of

·-form;·'such"as;·for 'instance;' ·a'-special-kink. --·Very.. commonly·'only..por-tions, of,concentric
, arcs, are ·}visible ;. ,indeed,. it. is, o)1ly..raJ:ely,.,that"closed.forms are seen.

., ·""'Arcb'es··may-be,entirely,·nebulous 'as aicIiiniting·:J{orm on' the"'ontl"handl'~'or inay'
.:":-illustl'ate'.<e~ery"gradatiori' tai,the"other .'e~reme'!represented.'by: the"per-fect'cilrtain,
,:. 'which\'is' '3;" rriore' or less si~uous! approximately,'vei:tiCltl~ pla·ne!'oMuminescence·, bliilt'up
'. ;of"closely-set ·verticaFfilaments·· (streamersHt·:Which·,coalescetoval'greater.;6i'.less~:extent,

usually uniting at least along the lower margin. The same arch may, during'the •.saine
':11displayjl assume ,theser(e:x:treme:tformsj:'and"all!:gradations"between ,them. ~"Jrhe,"nebulous

phase is nqrmally an aftermath of the' clear-Clit;filaineiited type. .

,
I
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The general form at. Cape Denison is, therefore, much in the nature of an
approximately vertical,. luminous plane of which the apparent height greatly exceeds

. th(;lapparent breadth. .In the. case of nebulous forms, how'ever, they tend to bro~den

out considerably, at the same time maintaining a much reduced vertical range.

The vertical extension of arches ~nd curtains is me~sured by the angle subtended
'atthe eye, between the bottom selvage" and the extreme upper edge, provided that, at
the same time wc kno·w.the height in miles above sea-level of its lower margin and the
angular elevation of the. same above thehori7.0n.

In it number of cases these angular elevations are mentioned in the Cape Deni~on

:, 'record. Such have beeh iric6rporat'ed in' Table XIV, where deductions. as to distance
", from the observer and, as to actual vertical, extension 'of the llitninous' phenomena are

als~ entered. No particular a6cur~cy:'is clainled for these figures, but they should
serve as an indication of the probable vertical range of such auroral forms.

TABLE XIV.-~VERTlCALDEPTH OF ARCHES AND CURTAINS.

---~:----~-----_~-__-----~-_c_--'---_;c_--._,___,__--

Date. Time. ObserVation.
Distance

,from
Observer. ~

Depth
, of

Arch.

--'---,-------',------~-------------___;i_---:__--

April 18

" 27
June 11

1912.
March 21

Aug. 9
1913.

Jnne 6

22
19

18

56

19

48

10

12
.17

8

Miles.
p

18

210

210

210
107

107

370,

133

340
107
260

lIfiles..
370

260

Nebulous lower edge of curtain, 25° up. Streamers reach to
45° up (20° in depth). ' .

Curtain W.N.W: to E.8.E. Maximum elevation. 30°. 1
'

Strea:mers rise 5° above. .
Curtain 6° up. Streamers, 2° high ... ' .... . ..
Same'curtain risen to 30°. 'Streamers, 9° high. .
Bright cnrtain, 10° up. ' Streamers, 2° high.... .

,

Nebulous arch extending between N.W. a~d E.N.E., about
5° above the horizou. Vertical depth, 2°.

A curtained" band, 10° up, between N.E. and. N.N.W.
Depth, 4°. ,

. A faint curtain; '15" .up, and a uniform depth of 6° .:. ..,
Curtain, 30° up in N. Streamers rise to a height. oflO° above

base of curtain.
Nebulous band between W.N.W. and E.S.E., 15° above the

'horizmI: Vertical depth, 5°. '
Bright curtain from the E. to .horizon· in W. Maximum
, elevation, 15°;, streamers rising, 15°. '"
Curtain, 5° up. Depth, 3° ...... ...... ... ...... " .. ,

6 7

20 45

h. m.
21 0

0.37

2242

3 46

22 10
22 27
o 50

20 10

4 0
. 22 50

4

13

Sept.

Aug. l'

Sept. 23
" 23
" 24

To begin with; the deduced figures are based on the assumption that the arches,
at their lower edge" are 1OS kilometres above the earth's surface,. which is the mean
figure.obtained by Stormer.* Judging by the results obtained. by Stormer for different
types of aurora, the fainter auroral bands, such as those of the e~rly morning hoU;I's,
are more probably elevated to greater heights abqve the earth's surface than the figure
lOS km. .~

• !' Preliminary Report on .the Result.. of the Aurora·Borealis Expedition to B088ekop. in tbe spring of 1913;" by.Carl
Stormer. Terrestrial Magnetism and Atmospbe,ric Electricity, Vol. XXI, Nr. 4, pp. 163.,.168. .
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j'he distance given of the auroral bands from.theobserver is the arcs, in miles,
of earth's surface bet\veEm the observer and, spot perpendicul~rly below the arch in
question. Tl).e miles of arc are but roughly determined. They are nevertheless\vithin

, the limits of accuracy set by the assumption of height above earth's surface, and the
crude methods ad9pted in the field for determining the 'angular values.' No account
is taken of refraction or certain other features which somewhat affect the nisult.

, ,

Though some of these records undoubtedly do refer to normal average cases, yet
it should be bprne in rriind that the te,ndency \~as to specially observe and log this feature
on such occasions as the recorder was struck by the unusual height of, the ~tr()anlers.

Vei'y low arches would not attract the same attention, and wo:uld dOubtless be passed
by unrecorded. Bearing this possibility in mind, it seems likely that arches as seen

,from Adelie :Land are most usually in the neighbourhood of 18 miles in vertical
extension. It is indicated, however, . that the vertical streamers of curtained arches

I . .. .

may range inlength between the limits of about 10 miles to 50 miles.

On several occasions where arches were observed in situations only a little
removed from the z~nith, indications of a ,parting were reco rded as parallel' planes set
at an angle with the length 'of the band. The general appearance of such is roughly
indicated in Plate IV, fig. 2. This has been referred to as " cross· cleavage." .-For
examples refer to the Cape Denison Record on the following dates;-

7th July, 1913, at 20 h..1~ m.

9th September, 1913, at 22 h. 10 m.

10th: October, 1913, at 22 h. 13 m.

Goode~amples of the kind were also noted a1; the Cape Royd's Station, and
appear in that, log under dates ;-

.' I

4th June, 1908, at 20 h. 20 m.
. .

18th June, 1908, at 14 h. 10m.

8th July, 1908, 'at 24 h. OOm.

. The observation on the evening of 9th September, 1913, appeared t()aff~r4 ;;,
possible expla~ation. On that occasion the band rose to the zenith, and' it became
apparent that throughout its whole length it was constituted of a closely packed seties '
of small convolutions, all similarly extended at an angle with the length of the curtain.
Seen at a som~what lower' angular elevation, the effect'would be to lose sight of-the
convolutions, 'but 'to remark a striation at an angle with the length of .the, form.

I -

I : , ' (b) The Lateral Spacing of Parallel Arches.' ,

The rep~tition of arches and c~tains in parallel formation is' a feature of common
"occurrence. pn occasions: notably during the early morning hours in the neighbourhood
of 6 a.m., the entire heavens may be traversed' by straight parallel arches appearing
in 'Noah's Ark: arrangement, owing. to perspective effect.. At other times, sinuous, and

*10864.,...Z I (

<
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t, Rowed, Qllrt!;'in.s .are, ex~ctly,p~~allelled by. one or more: 9thers, regularly spaced: There
,,,appear!?, ~o b~ a, regularity ,and orderly arrangement in each particul~r, 1~1ariif!,station,

.. §gthat deterlJlinat~ol1so~ the la;teral spac;ingsp.ciuld have som,e significance.' Accordingly

.,;cases o~,tb,l1,kind·have ,been.incorporated in Table XV, and, on theassumptionthatthe
".4eight of the)ower e,dgl1 o~the arches is 105 km, above the. earth's surface, ,the distance

of the .!!e,v.erall1rches fro.IT,l.theo,bserver is reckoned in )n·iles of.arc o~ the ,earth's sui'face.
.Her~ again only a,roughly apprpximate method of calculation has been employed,

..TA;BLE XV.~THE LATE~AL SPACllW OF PARALLEL ARCHES. '

----;-_._~;-----:--------------------.--------

Date. Time. ObBervation.

Arc distance of Arches
fro~n Obse,rver, in miles.

No. l.INo. 2.1 No. 3.~

1913. h. m.
.. :~May 29 ... 23 ?7

"
May 29 ' .... 'L 24

",,: ¥~y31 .. , 6
"

:1 ..; July 7 ... 19,54-
. July 7 ... 20 19

July 8 . ... 5
Aug. 9 ... 454-
Sept. 8 ... 410
Sept. 9 ... 0 4
Sept. 19 ... 21 21

,,,tWR par.allel.be~t bands inN. , Onereaqping 70° up ; the
. other. 45° up. .

,.One in zenith, and,another 30° up ... ... ... '"
Three parallel curtains.. One i!, zenith, another 30°. up, and

a third one intermediate.
,Two haze ,arches, .O!,e 30~, up, the other 50~ up... '"
.T,,:o fai~t arches.. One,in zenith" the other 30° up '"
Two parallel arches, One 30° up, the other 15° up '"
Three faint bands, respectively 75~. 35° and 20~ up .. ,
Two arches, respectively 45° and 25~ up . ... ...
Two bands, respectively 70° ~!?-d 60~ up. ,'" '"
Two detached streamer cllrtains, respectively 50° up and 30°

up..

17 64 ...,

0 107 ...
0 1 107

. 54 , 107 ...
0 107 .. .

107 '210 ...
17 90 165
64 133 ...

; 23 37 ...
54 107 ...

I

\

The closest arrangement indicated py this table is in"the vicinity of 14 miles
and the farthest-is 10 i miles. The mean figure for the distance between ,arches in the. ~ .' '".' , ".

case of all the arches in the table is U7 miles. ~I his is closely in agreement with that
indicated at 6 a.m. on the 9th August, 1913, which was an occasion when a maximum
packing of the sky with parallel arches was observed.: In this 'case six distinct bands
~pp,~~req in, the n,orthern s~y,anC! .therefore s~par:ated by intervals of so~pething like

, 7,0. miles. ,',As t4e~eMl). C9 !'tatute miles i,n on~ degree o~ latitude, the m!laI,l sp~~ing of
".;the a;rches.,.may b~ said to be about.equ\,l tq one'degree of lati~ude.

, '; "The.. dataare"not. sufficiently numerous or accurate to determine, whether· the
ft, :faintearly morning types (probably sit~ated ,higher above the earth) are more widely

sp~ced ..thaJ1!.,.themor,e,.intense .evening demonstrations.' .Nor can it, be demonstrated
that ~he width of the spacing bears any relation to proximity or otherwise to the
magnetic Pole.

r- (c) ,.Tr.~nci .
.::.:::At; the..Cape;l)emson StatioiJ, the,;Ifl43an :orientation of;linear, auroraUorms·:was .

,~~A.care~ully"o.bserv'ed anq r~~larly ,logged.."The"term,:,'trend,:; i~hereit,appears in the
,;.,recordj.always. refers to. thisgeographieal .,orientation.

•
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As a: re~,ult of observations atCape ',Royds on 'an' earlier eXp'editiofr··an· apparen't:;';
relationship b1etweeri trend and hour of the' day had beell already'iioted." 'The indid-!;'
tion was of al diUrnal rotatiori;'thoughpseudo-semidiurnal in actuaI'charaCter: "··As-a':·
consequence the matter of trend· was given special' attention at Cape"·Denison,with a
vie.w to furtl:+ investigation of the question of rotation of arches.

The difficulty of ascertaining the true trend of arches when·situated ill' tHe heavewl'l'
at any distaJc~ fronl the zenith makes it imperative; to leave out 'of the 'discussion' all ,­
cases·of thel~iitd; Acc'ordinglythe following list tableabsttactedfrom the log includes,·f
only such asl passed within 20 'degrees 'of the zenith. ' From this,'Table' XVI, mean""
figures have b~en reckoned and given as Table XVII.

'rABL!,; .xV!.-,-OBSEI{VED
, I I

TH~; ZENITH.
I

TIMES 'AND TRENDS OF ARCHES·'·PASSING:WITHIN",:20"·OF-:

CUE,DENISON STATION: YEARS'1912-191;1,

Hour ~of O~ervation.

I
j .

N.W. by W.-S.E. by E.
I

.,' I.:
W.N:W.-":'E.S.E: ...

'''I

... /2'15, 2;'}30; 23'42, 0'30, 0·20, 23·42..

.. ·1'2'30,0'35,0·45,3'00,3'36. "", "

... 2'07,4·00,4'35, 1'30, 1·42, 2·10, 2'41,3'33,4'00,5'00,2'00,3'00, 2'00, 4·40,
6'00, 0,40, 2'00, 3·06. , .

4·25, 3·22, 5'20, 2'00, 2·50: . '
2'30,3'30,4'00, 3'00,4'00, 5'30; 5'00;6'00; 6'00;6:00; 24'00t, 3,18,4'00,4'00,

5·00, '5'00, .5'25, 6'00, 6·00, 6'00;" 6'00, 7:00; 2'38, 3'35, 3'30, 3·34, 4'45,
4'30, 4·20, 4·45, 4'45, 5,23, 5'30, 5·25, 6'00, 5'50, 6,26, 6·00, 6,25, 3'00, 3'00,
4'00, 3'56, 4'36, 5,00, 4·45, 5·30, 5,23, 5·30, 6'00, 6'00, 6',00, 2'35, 2,40,
3·16, 4,25, '4"25'; 22'09f,5'1O, 3'3,0, 3-45, 3'50, 4'30, 4-15, 5·30, 4-50, .Ij·2~, _
6·00; '.6'00, 6'00, 6·30, 6'00, 7-05, 7'00, 2,30, HO, 4-05, .4'36, ~'OO, ~5'06; .­
5·20'5·40 6·00 6·30'·6:00 6·27 6·00 6·27 6'43 6·15 7·30' 7·35 '7'30

'17-50 3'1'7 3·53 4:29 4-56 '4'3d 5'20' 5:00' 6'00'6'43' 6'00' '6:00' '6"50':·
7·45 '7'00 '8'00' 3·45.'3'48' 4;20! 4-50'4'35' 4-55 5·20 5'33"5'25'5'40'-", ., .' '. '.-' '.' , , " \ ." ,
5·10, 6'05; 6·00; 6'00, 7-14, 22:30, 2-40, 3'30, 3'20, 3'.04, t·~p; 4'2~: ''', "

5'05, 7-03, 6'30, 6'00,6·00; 5'30. 4·39, 5·40, 6'00, 6'00,4-15', 4-00,5'00; 4'30, ..
6·40 4·50 '4·10 5·30 6·00 7·00 4-43. '

2·15,2·i5,3·4o, 5·37, 6·00; 7'12,7:20, 23'25t,'4'00, 4'00, 5'10, 5'00, 5'00; (i'27,~
6·06 6'00 6·00' 5·35 . 5·30 5·07' 5·32 6·00 6'00 4·20 6·37 7:00,7-15 '
6·40; 7'46: 6·40: 6'50,"6'00,' 6'30, '22'551-, '4'55; 4'00, 4'30,5'08,5:43:',5'05;'­
5·156·29' 6·30 6·10 6·26 6·00 6'45 '6:55 ·16·0516·19 '16·45 17'30::
22'27t, 4'30, 6'27, 4'00: 21.26t.' , ." , '... : '

23'12t,'5:25, 6'30,7-45, 7'42, 16'25, -16'45, 17'57, 20'56t, 21'~Ot; 22·25t,~6·30,·1
~'55,7'00, 7'00, 7'00, 7'30, 8'05. . ',." " ..

18·00 7·30 7·25 7·00 7·35 7-58 7·25 16·55 '17·57 18·08 20'021 7.00 -17·00 ', ','. ,. , '.' t, , , , , I.

23'04t 7-12,7'35,19·41, 0·04t.·
'17'36 21-51 17·25 7-45 19·38.
18'11: 22-40: 19'10: 19·25, 20'40, 20·52.
18'00,22'54. '
19,25;18'00,19'04,20'19, 17-15; 20·29.
20'39, 21·04. .
22·58,21-45 22·18.
22·14. .

N.-S. ... I ..:
N. by W.-S. by E.
N.N.W.-S.S.E.I '...

1
N.W. by N.-S.E. by S ..
N.W....:.:SK' I'" .

W. hy B.-E. py N.
W.S.W.-E.N.E....
S.W. by W.-N.E. by E.
S.W.-N.E.
S.W. by S.--':'N.E. by N....
S.S.W.-N.N.E. ...
S. by W.-N. 'by E.

\v. by N.-E.bY S.

W.--'-'E.......

•

It is to be 'noted that; in general, records of. the 'time '6f appearance of atches'"
urieIli;ea in a.nyone direction, bunched themselves' around hvo \videl:fseparated' p'eri6a~ ,"

* Loc! cit. . t Brilliant storm auror~

!
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of the day, in the one case a.m. and in the other p.m. hours. Cognizance must be taken
of. this feature when deducing the mean of the recorded time of appearances.' This
i:e~ults in mean hours respectively for a.m. and p.m. periods.

. Owing to the 'fact of daylight obscUring the aurora during hours approaching
midday, reports indicating a second daily period are wanting in the case of some
directions oftrendnotably, for instance, the N.. and S. trend which-is very well indicated·
for midnight, but, of course, is unrepresented at midday. .Further there were certain
hours' of the day .when zenith appearances, were common, whilst at other times .

.manifestations restricted themselves to the lower sky only. Thus here again is afeatnre
introducing great irregularity as regards the number of entries.in· the table under the
respective' geographic bearings. On account of· these two obstructing conditions, the
completeness of the data incorporated in the table leaves much to be desired. But,
nevertheles's, making due allowance for .deficiency of data, a' progressive rotation is .
evidenced by the ~eari figures of the table:

TABLE XVII.-MEAN TREND OF ZENITH ARCHES IN RELATION TO HOUR OF THE DAY.
--- ,- '-

,
Mean Time

Mean Time of P.M. Observati.ons.

of all A.M.

I
Trend; ObeervationB. Quiet Type. Storm Type.

I
Both Quiet and

, Storm' Types.

..

I I I I I I
No. Time. No. Time. No. TillIe. No. Time.,

,

h. In.' . h. m.· h, m. h. m.
*N:~.... ... ... ... 6 0 33 Nil. .. . Nil. ... ... ...
N. byW.-S. byE. ... ... 5 2 5 Nil. .. . Nil. ... ... ..."

N.N.W.~S.S.E. ... ... 18 3 2 Nil. ... Nil. ... .. . .. .
N.W. by N':-S.E. by S. ... 5 3 55 Nil. ... Nil. ... Nil. " ..
N.W.-S.E....... ... ... 130 5 .7 2 20 lOt 2 23 5 4 21 36
N.W. byW.-S.E. byE. ... 21 5 29 ... ... ... ... ... ...
W.N.W-E.S.E. ... ... 49 5 37 4 16 40 4 22 33 8 19 36'
W. by N.-E. by S. ... 11 7 2 3 17 2 4 22 1 7 19 53
W.~E. ... ... ... .. . 9 7 24 7 18 15 2 23 34 9 .. 19 26
W.byS.-E.. byN. .... ... 1 7 45 4 18 52 Nil. ... 4 18 52.
W.S.W.~E.N.E. ... ... Nil. ... . 6 20 10 Nil. ... 6 20 10
S.W. by W.-N.E. by E. ... Nil. . ... 2 20 27 Nil. ... 2 20 27
S.W.-N.E. ... ... ... Nil. .. . 6 19 3 Nil. ... 6 19 .3
S.W. by S.-N.E. by N. ... Nil. ... 2 20 51 Nil. ... 2 20 51
S.S;W-N.N.E. ... ... Nil. ... 3 22 30 Nil. ... 3 22 30
S. by W.-N. by E. ... ... Nil. ... 1 22 14 . Nil. ... 1 22 14

.
* The N.-S. Observations are, a.m. and p.m. times 'appr,?ximating to midnight..

t Observations probably too fc\v to yield to mcan figure of value. The main demonstration in ·this direction
would be expected about 3 p.m., when daylight too strong to offer opportunities for auroral record. It may be that all
those record~d are abe"rrant types, and not. nannal " quiet" fonus. :.. .,

This is very much more to be remarked in the early morning hoUrs than is the
case in the evening period. It 'vas, however, well apparent at the time. of logging that the
more intense eveningaurorre (which are to be regarded as auroral storms and to some
degree at least, ~bnormal) .were the particular djverge~t element iil the p.m. record.
It appears betterl the;reforel to consider storm aurorre apart ftom the more nQrmal

?

"

.~

•
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. forms; a course which had'been rtdopt~d in Table XVII. There special columns are
provided for p. m. hours, but.in addition the mean of both is given in a third column.
The data of this table are plotted graphically in Fig. 12, where the centre of the diagram.
represents the South Geographic Pole and the radii are meridia spaced at intervals. of
one hour in time. The thick arrows shown correspond to the l'nean direction of auroral·
arches at the particular times indicated by the dotted, meridional lines intersected by'
the arrows. The locus of the arrows is intended to correspond to the latitud~ of Cape
Denison, which is just within the Antarctic Circle.. ", ....

MIDNICHT

2-----..,.-----~---L,'-'-~__16

NOON
Fig .. 12.-Gra"phic Representation illustrating. the mean trend of arcs throughout the day. Cape Denison.'

, Station-Years 1912 and 1913. '

A glal:lce',at this diagram is sufficient to demonstra.te that, at least at Cape Denison.
the mean trend of arch.es does bear s.ome relationship to the hour of the day. Further
there 'does appear to be some conllection1 dir~cl or in<;1irect? betweell t;his tren<;1 and th~

.'. '
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daylight hemisphere. The fact that these arc mean results derived from a large volume'
of data shoitld eliminate all chance that thc result is merely a concidence. , More probably
than this'is that, given additional observations of such trends as a,re poorly represented
in the table,the mean results would be still more in accord with the general order. "

As already mentioned in an earlier publication* relating to, the Cape Royd's
,observations, a rotation of the arches was indicated, wherein the trend throughout the
day suggested some relation betwecn the daylight and dark hemispheres, or, at any
rate, between the location of the observer and that of the sun at any hour.

In his report on observations made by Scott's last expedition at Cape Evans,
Dr. Wrightt found only partial evidence of such an anti:clockwise swing of the arches.

From J,lly own visual observations at Cape Denison I can testify that a general
anti-clockwise rotation was a marked feature of the early morning hours, though not
without some exceptions., The regularity of the phenomenon could not avoid arresting
the attenti~n9f even untrained observers.

For actual examples recorded of visually counter-clock swinging movements.
refer to the following :'-

Year 1912-27th May at 3 h.30 m. ;.20th September at 2 h. 19 m.

Year 1913-4th April at 4 h.; 9th May at 23 h. 13 m.; 7th July at 19 h. 54 m.

At 22 h.l0 m. on the 9th September, 1913, the swing commenced in a clockwise
direction, but within 5'minutes' time reversed to the usual countcr-dock motion.,,

As im instance of the typical progressive change in direction of early lilorning
arches with th,e advancing hour of the day refer to the record of 1st July, 1913.

In the case of the evening hours the relation of trend to time was, however, not
so evident to the observer for the more brilliant 'aurorm did not conform thereto. On
the whole, however, having regard fo~ all observations, the analysis of the record seems
to indicate definitely that thereis some element in connection with aurorm which tends'
to cause linear manifestations to conform to a law of rotation bearing a relation to
the sun's,position at the particular'hour of observation.

It may be remarked that if arising out of any terrestrial or solar influence, tLe'
arches everywhere tend to lie in planes perpendicular to the earth's surface, and including
the observer and the sun, then for observers in successive latitudes there should be
,noted a progressive change in the prevailing trends proper to the respective hours of,
the day. In 'lower latitudes, for instance, trends in a more or less E. and W. direction

"would be by far the most. frequent, whilst in t};e vicinity of the Pole trends approaching
N. and S. should figure most. Further the trend would vary' somewhat with the
seasons onhe year, a feature that would be most marked in highlatitudcs.

No useful data concerning this feature can be deduced from either the Macquarie
rsland or the Queen Mary Land logs, on account of the paucity of observations, and
the fact that at those stations special attention was not paid to this matter:

...

.. 4Jqo. sit~ t Loc..cit" p., 10, ,-;.
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, (d) Body Movement,
Linear auroral forms. are subject to two, classes of movement. Firstly, a body'

'travel, in which the whole of the luminous manifestation participates nlOre or less
equally. Secondly, travel of excitation along the length of the baild; the form as a '

,whole remaIning stationary whilst stimuli travel from end to end,'rekindling in succession
one faded part ,after another; or, at other times when more active,ca~lsing ,bright
vertical filaments to race along the' length in rapid successicll1.

The first of these forms of movement is referred to in the log as " body ,drift "
or " body movement," It is of the nature of a drift or march of the arches or other
auroral forms across ,the heavens, always in some definite direction, most commonly
at right angles to the length of the bands.' This movement isconimonly in duch a

~. direction and- of such a nature ftS to suggest that it is a drift of ionised gas under the
" influence of the earth's magnetic force, the explanation usually given for this feature.

All the more powerful' evening ,auroral exhibited a quite definite body drift.
, Such, for instance, was the regular rise cif arches from the northern horizon towards
,the zeI\ith during the evening hours in 'their waxing phases. Included here also are
"cases where masses of auroral himinescence drifted across the sky in a definite direction

" exactly as do clouds under the influence of wind.
, ", .

Analysis of the record has not resulted in the exposition of any, general Tule
.- ,governing these ,movements.; It may, be, however, that undue cpnfusion"has, been

introduced owing to observers not having all clearly distinguished between body ,drift
, a,nd ,travel of excitation. It, shouldb,e understood" however,- that arches donqt:persist

,:, ill drifting always in one dir:ection. '

, A rough' idea of the rate of ,body' movement, of ,arches during' evening
demonstrationswhen rising from, the, north horizon towards the zenith is afford~d in

,the. case of.,the following 1999ings.

, On'8th Jime,-1912, a curta;in, stood at 6° above the N. horizon at' 22 h; 40 m.
',' During the following ,fifteen minutes it had risen to 65°, and it reached the zenith,: as

a very brilliant display,' after a further ten minutes.' Assuming the elevation of..the
. . .' .

base of the curtains to be'105 k.m., then the rate of travel indicated is of the order of
21 'miles per minute in the'lower sky and R'miles per ,minute near the,zenith.

On the 18th September, 1912, beginning at 21 h. 20 m.,' a curtain rose from 150

abov~ the N. horizon to 50° up in eight minutes, a rate of about 20 miles per minute.
,.., Fiv~ minutes later it had crossed the zenith, therefore travelling at the rate of about

10 miles per minute in th~s part of its course.. Mter reaching a point 10° S; of the
zenith this curtain began to recede to the N. at a slower rate than when advancing.

. On the ,9th September, 1913, a bent curtain stood at 600 up in the N. at 21 h. 51 m.
-' ~ Eight, minutes later itwas at,70° up, representing a rate of travel of 2, mill,ls per,minute.
, "Twelve minutes' after this it had reached the 'zenith, a; speed, equivalent to 2, ,miles

per minute. '
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These can, of course,be but very rough figures,. but they serve to illustrate,­

(1) the variapility of the rate of movement;

(2) the slowing down as th.e zenith of Cape Denison ;'vas approached;

(3) the gr'eater speed evidenced in the case of the more intense manifestations.

Of course, the validity of these deductions would be seriously affected 'should the
assumption of 105 km.asthe mean elevation of the base of the arches prove greatly
In error.

(e) Travel of Excitation.

All linear auroral forms are subject to periodic waxing 'and waning. In some
,eases a band .may- remain sensibly constant in intensity for many minutes together,

or even an ,hour or more. But in the vast .majority of 'occasions, more particularly
where weaker forms are concerned, the luminescence is continually fading and rekindling.
Curtains may fade out of visibility and a ,few minutes later rekindle, the impulse or
excitation beginning at one end and travelling at uniform speed .towards the other.
Cases are recorded "ivhere after several hour~ of invisibility a cu~tain has reappeared in
the' same location in the heav~ns, identifiable with the former by reason of certain unusual
peculiarities of form specially remarked in the earlier appearance. This indicates that
though the luminescence has disappeared some trace may remain as a basis for later
resurrection of the, form. '

There are two kinds of longitudinal travel6f luminescellce in lineal auroral forms.
In one aperiodic impulse appears to pass along momentarily, stimulating the existing
luminescent manifestation to greater brilliance. These intensity pulsations are often
noticeably rythmical, each successive waxing carryingtlie intensity of the manifestation

.,as a whole to a higher pitch, until a' maxinlum for the particular exhibition is reached.
Thereafter successive pulsations cause a progressive waning of the general intensity.

The other case is the actual translational movement of the vertical filaments,
.whereby they appear to follow each other along the arch in endless procession from one
side of the heavens to the other. The filaments:march along at a regular pace" only
quickening or slowing down their rate of travel should the intensity as a whole increase
or subside. In the case of convoluted forms near the zenith, the .mov}ng filaments are
seen to trav:el at even pace around allthe intricacies of the curtain; now passing .to the
east, then temporarily to the West as they negotiate a sinuous curve; . then again to
the East, always progressing from one extreinity of the band to the other.

In forty-one cases of arches, curtains or bands recorded in the Cape Denison
,journal, a definite' statement is· made as to th~ direction of travel of the excitation.
Of these twenty-eight are p.m. arid thirteen a.m. observatIons. ,

, '

, In the case of the p.m. observations, in every instance except one, the excitation
was seer. to travel' along the' bands from the western towards' the eastern' sky. The'
exception occurred at 22 h; 35 Ill. on the 19th October, 1913, on which occasion the
vertical filaments of a curtain 7.0 above the N, horizon appeared- to be in rapid motIon
from E. to W.

' ...-

. '!'

'.



RECORDS OF THE APRQRA PQLARIS-lIiAWSON. 185

..

·DiITillg the ~arly morlling hours the trayel of excit!J.tio)li~ logged ~s u~iformly

fJo~ the western· to the easter~ sky, but In the lat~r a.m; observatiOlls three exceptio~s
are noted. These occurred as follows :-, .. .,.

1912, 13th June, at 5 h. 37 m.-Excitation travelled alongth.e band to the N.W:

)013, 1st ;Tuly, at 5 h. 10 m:-A'distinctrippling of t4e filaments along the arch to the,
N.W. A few minutes preViously lj., slow moveml!ntto the E. had been recordeg.

1913, 28th August, at 5 h. 23! m.-;rust befpre dawn a'l1 apPaJent movement of
streamers noted along to theN.W. ' ..

It was very seldom, indeed, that the a.m. arches at Cape Denison wer!)sufficieI1tly ,
intense to display a rippling of the filaments so that the e~ceptional cases logged above
h!l~a special significance. It would appear froin the records that, in the later early
morning hours, just before daylight appears, there is an increasing tendency for the
excitation to tra'velfrom E. to W.or in other words, from the .morning twilight area
10 the dark area. During p.m. l10urS the motion is almost exclu~ively W. to_ E. ·Here
again the travel is from the twilight (evening) area to the dark area. '

At Cape Denison, after about 23 h., auroral" manifesh1tions waned, and between
midnight and 4 a.m. were very sluggish. However, such movements as \vere logged
at this time indicated a travel of excitatiOli from W. to E.

Examination of the record*' made at Cape Hoyds in the year .1908 shows tluit
.pnt 9f fourtel)np.m. obseJvationfl where direction of excitation is logged nino are ill
",greement wit.h tAe )iypothesis that t4l) flow is from. the daylight tq the dark side of
the earth, four are against and one is indecisive. Of the a.m. observations, seven are
in agreement and two contrary.

TI~e suggestion that occurred at the time when viewing these manifestatioI1j> was that
the kindling e:fj:ect whic~l ran along the length of the arch w~s q.ue to the flow 'of electric

',current from ~egiolls of ,one potential to regions of another. '1'4e question as to what
)n the first place caused the arch to develop is anot4er matter, concfmilng which' t.here
is a fairlyg~~leral agreement that it represents an ionised zone in the higher atmosphere.

, . , ' ..
Birkeland, Stormer, and VegaI'd, havegone very far to prove that the ionization is due
to cathode ray bombardment from the sun. ,',

Frequel}tly the m~ments, or streamers, of curtains are so aJranged, with dark
spaces between them; .as to suggest the strioo experiml)ntally ob!,erved in the passage

, of electricity through gases, ~vhere they r~presenta 10calco11centration of ions ap-d form
stepping stones for the linear passage of clgrent.

, . WitI). ris!) in tIt!) intensity of .curtained forms the vertical filaments appear to
,'llll:\rcp. alpng th!) l!)ngth withincreasingrapidity, .eventually moving so fast as ,to produce
a rippling effect, and finally a characteristic ".flicker.',': In the case of very powerful
auroroo whep. ~ streamer arch arrives approx}m.p,tely; a~ ~be ze:nith, the filamel).ts can be
llot~d racing ~round' .all the winc1illgsand. intricacies j~)ts .fprm. On some occasions

. there was seen the .q.i~ti11ct "'PPl)~nWye()£ the ip.!1IHE,l)1PS ;raci;ng l!olong its length, onl) way
* 1..00. cit. . _
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on one side and the opposite way on the other; two parallel and very cioseiy approximating
chains of filaments with counter motion. This, of course, can only be observed when
high in the heavens. This feature was observed several times at Cape Denison, and.
once at the Grottoes;

For iilustrative examples, wherein the travel of excitation is referred to, see
.entries, Cape Dellison log, under 'following dates :~

18th September, 1912, at 21 h. 41 m.

29th May, 1913, at 23 h. 41 m.

19th June, 1913, at 23 h.16 m.

18th September, 1913, at 22h. 10 m.

At t,he mome'lt of culmination of a very powerful arcl), a seething swirl of the .
filaments in a vortex-like motion may eventuate, the eddying vortex passing ~long

the arch from W. to E. Such remarkable appearances can only be elearly noted when
directly overhead.

Examples of such vortex motions are as follows :­

Cape Denison: 6th July, 1912, at 21 h. 26 m.

The Grottoes: 9th July, 1912.
l\'Iaequarie Island: 12th June, 1915.

The great vorpex of the' 6th July, 1912, seen from Cape Denison was a most amazing
and astounding sight, and was appareiltly possessed of immense' energy. In the space
of a minute or less it traversed the heavens from the west to the east.

Some i~lea of the rate of mo'.'ement at which. excitation ti(~vels along arches can
be got from the following two entries :-,

On the 5th July, 1912;at 20 h. 19 m., a,curtained arch, reachingil, maximum
elevation of 600 .in the N"ran out across tile, sky from the western to the eastern horizon
in a period 'of about fifteen seconds. Assuming the elevation of the lower miu'gin of the
arch to be about 105 kms., then the length of the ~rch Clearly visible down to small
elevation at either end (the length to which the observation doubtless referred), would
be in t,he neighbourhood of 1,000 IIi.lles. The rate of progress across the sky of the
developing arch Imist, therefore, have been in the neighbourhood of 66 miles per second.

. '. ~

On the 19th June, 1913, at 19 h. 16 m. there was in the northern sky at an elevation
of 70° avery brilliant coloured curtain with flickering streamers. The vertical filaments
(streamers) travelled from W. to ~J., at a very rapid rate. It was estimated that this
rate of movement did not exceed an angular distance of 45° in 60 seconds, the 45° being
reckoned evenly on either side ·of the perpendicular from the 'observer on to the curtain.
'This gives a rate of travel of the 'filaments of about 1 mile per second.

These are, of course, onli haphazard eases, and it Blust be realised that there
appears to be no fixed speed of nlOvement excitation aloilg arches, One is led to adopt
the generalisation that as the intensity of the phenomenon' increases so does the l'!tte Of
travel of exeitati'oll and of the'filaments. .
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(f) Colour Distribution in Curtains and Arches.

'The colour of all weak auroral arches is the normal greenish-yellow tint, With
- increasing· intensity the lower margin warms up in tone until eventually an intense·
· crimson is reached. This rich colour is ordinarily restricted to the very bottom or
lower edg~ of the curtain or arch, above which there is a quick passage i'nto yellow,
and tilen upwards by gradations, though fading in intensity, into bright green in the

· upper exte~sions of the component filaments of the curtain, This scheme of distribution
is indicated in Plate V and in the sketch, Fig. 13.

tJHEEhlSH YEJ.l.OW

Fig. 13. ' Fig. 1~-S~reamers advancing to the right.

As the curtains at Cape Denison hang practically vertically, these colour zones
· correspond to· a vertical distributi~n of colour ranging from crimson below to green
at the upper limit.

On several occasions further notable observations were made concerning the
· distribution of colour in auroral curtains. ,The first of these happened on 5th May,
1~12; at 21 h. 30m. when, III addition to the normal distribution ·of .colour in intense
ctir~ains, as already outlined,· green and red tints. were observed in °vertica~ st~eaks

amongst the filaments. These colours were seen to be arranged in a regular fashion,
the vertical filaments- showing pink on their eastern side, normal auroral colour in

· the centre and greenish along their western margins; as indicated in the sketch,
Fig. 14. On this occasion the trend of the curtain was fromW.N.W. to E.S.E. An
effort to illustrate this appearance is ,made in Plate V, Fig. 2, bu_t the result i~ c~ude

and must be regarded as more in the nature of a diagram than of a true representation.

A silnilar phenonenon was observed on 3rd June, 1912,at 21:h. 40 m., but this
time the red tone was noted on the western margin of the filaments. Other examples
are recorded under dates 8th June, 1912, at 23 h., 1st July, 1912,at 23 h. i7 m., and
7t'1 July, 1913, at 23 h: 8 m. It was observed in all cases that the red colou.ration
r.,ppeared on the sideof the filament to~ards the direction in which the excitation was
travelling along the curtain at the time.

. There again, in the colouration of· these filaments,' is an analogy with the
luminous strite produced by the passage of an electric current through rarefied gases;
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f~r, where mixed gases are concerhed, such strife are found to be tmted uniformly qn
the one side in conforlnity to 6lie of ,the gases and on the other tn accordance wlth the
spectrUm of the other. lteddish coloUrs would seem most likely to be due to hydrogen, .

Another notable fe~ture of the distribution of colour in curtain aurorlB is recorded
lmderdates 8th Jline, 1912, at 23 h, 10 m. and 18th September, 1912, at~n h.2() m. On
these o'ccasiqns intense cru;tains were observed. When first seen they were situated well
away from the zenith down in the northern sky, but graduaily rose; eventuaiiy passiilg
south of the zenith, but later in the walling phases,the curtains retreated to the north.
As these curtains rose towards the zenith, the red lower border usually seen tn the case .
of intense manifestatIons presented a normal appearance. WheIi; however, the curtains'
came directly overhead, their lower margin which had appreciable Width, ,,'as observed
to be coloured red on the south side only, and passed over ~o a somewhat greenish tone
on the other side, The sketch, Fig. 15, illustrates this point. A rather diagrammatic
effort to illustrate. this feature is shown in Plate V, Fig. 1. In both these cases, it is to be
noted that the red colour appeared on the advancing face of the lower edge of the curtains.

Fig: 15,

Although It ilid not OCCUrf to llie at the tillie, it iliay possibly be that iJistead of
. hanging trliltvertical, the curtaihs' pitch slightly (along the lines of lliaghetic force) .
to the solith..~. This being so, then the gr~en coioiirattoh seeJi oh the hort.hetil side of the
Ciirt:iih ribbons couid perhaps be the upp~r gteehlsh,extensioh of the filaiilehts Of the
cmtain very niuch foreshOrtened owing to the peculiar view point.

After arriving ~t points a fe\v degrees so~thof the zenith, the tntense phase
passed ahd the curtains waned as they retreated tothe~orth. The intensity at this.
stage was not sufficient to produce colom phenomena,'and so aii opportullity was lost
.in thIS :retreat, where a reversai of the red and green, was to have been expected, of,
testing the theory that red appears on the advari~ng face. '
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PLATE L
,Fig. l.--Auroral light appearing as a typical ne}mlmts arch, low down near the north

horizon, as seen from Cape Denison~ It is shown brighter at the eastern
· extremity aha of weaker int~nsity to the west,

Stich a demonstration was a Very usual feature between the hours of
7'30 p.m. and 9 p.m.

':Fig. 2"~A streamer arc7~" as distinct fr~m a nebulous arch, extending a few,degrees
above the north rorizon as witnessed from Cape Denison.

Stich fotths Were£requ~ntly recorded in the early evening hours, most"
. commonly betweehthe' hoUrs 8'30 p.m. and 9'30 p.m. Frequently a nebulous

arch low on the north horizon will assume the streamer' form later, when risen
to a greater attitude, indicating that the nebulous appearance of arches is
sometimes due to excessive distance from the observer causing a blurring of
detail.

Such a streamer arch when nearer the zenith may be termed a curtain.
· The draped convolutiollsso characteristic of the trUe au!oral curtain, though
present in distant manifestations, are not obvious. '

Fig. 3.-View looking north from Cape Denison. '1'he two luminous areas in the sky'
on the eastern side are of the type referred to as nebulous pdtches. .

On the western side it very faint area of nebulous luminescense, is figured
ahd to such the .term auroral haze patch has been applied. .

Shch nebulous. and weak patchy forms were often the last fading
remnants of more intense demonstrations.

PLATE II.
Fig. I.-Concentric curtains.~Here the 'higher curtain appears as an arc only, wherel],s

the lower one is a closed ring. Arcs convex to north or south as in the caseof
the tipper of these two were Of comIUOll Occurrence at Cape Denison, bi.lt the
closed ring form was only rarely seen.

Fig. 2.~Parallel curtains crossing the heavens and a.ppearing to cbhverge attbe horizon,
due to perspective. This is the Noak's MIt effect.

PLATE III.
Fig. L--A canvoluted (draped) curtain high in the' heavells. Thus Seell an opportunity

is afforded to .observe its sihuous coUrse. Lower down isto be noted a fragment
· of another cUrtain.
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Fig. 2.~Three parallel curtained streamer arcs, those at higher elevations being figured
respectively each as' of fainter intensity. Th].ls is illustrated firstly a contintlaus
curtain, secondly a discOrltinaus curtain, and tbirdly, the topmost, an example
inwliich only isolated streamers are visible, but which are related inth~t they
are all portions of a single, though mainly invisible, curtain formation. Within
a few minutes these curtains may wax .01' wane in intensity so that for instance
the topmost· here figure~ may blaze out at intervals as a continuous line of
luminescence such as is figured for the bottom example in the diagram. On the. .
other hand the now bright bottom curtain may wane until perhaps represented
merely by an alignment of isolated streamers or, may be, vanish altogether.

PLATE IV.
Fig. l.~A curtai~' observed in the zenith.. Here a convolution is depicted directly

overhead. The vertical streamers extending upwards for a great height appear
to converge, an illusion due to perspective. Such an appearance has sometimes
been referred to as a Oorona,o but the term is applied by different observers
to other manifestations· in the zenith.

Fig. 2.~A band with streamers crossing the sky near the zenith; also several hazy
. fragments s~oWi.ng elsewhere. At its upper extremity it is so near the zenith,

that a view is obtained of its lower margin showing distinct lat~ral breadth.
The figure is presented particularly to illustrate the phenomen of the cleavage
here shown as darkbandscfossing the luminescense.. Such appearances are
to be noted occasionally.

PLATE V.
These colou~ed. reproductions are intended to illustrate special colour

features of auroral curtains. They need some apology as they are more in the
nature ofdiagrams than of faithful representations of coloured curtains. The
arrangement of the colours is much more delicate than here shqwn. For instance
the red selvage below, though sharp at the bottom, shades off' above rapidly,
but bygradations, 'into rose and finally into yello~ tones which, in their upper
limits, become more and more definitely greenish. The verticalarrangement of
colour in the streamers of Fig. 2 is likewise crude in the sketcb, it'is actually
much less pronounced in this case and ever so much more delicate.

Fig: l.---:Two curtains above, showing cololir effects, also a nebulous band at a lower
.elevation.

. The lowcrcurtain exhibits besides tbe general greenish yellow colour, a
red selvage as a lower margin. '.

The upper curtain being near the zenith affords a better opportunity
of studying the distrib~ltion'of colou~ in the lower selvage: It is shown with a'
dominant green tone on pne side and red on the other, a feature observed on
severaloccasions,the red appearing on the side towards wbich the curtain was
travelling bodily at the time of observation (actually, in tbis ~ase the south side).

'e
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Fig. 2.-A streamer arc showing strong colour phenomena. Besides the continuous
red selvage forming a basal termination to the mass of greenishyellow streamers,
a number of the more intense streamers also show colour, being sometimes
definitely tinted red on one side and green on the other. The side of the
streamers with.a red tone is always that towards'which, the luminescence is
travelling along the arc. This phenomonon has been noted only in the ca~e

of certain particularly brilliant and actjve displays.

Fig. 3.-A curtained arch of the usual greenish yellowhue terminated sharply below ,in a
red selvage. This is a form of less intensity than that illustrated in Figs. 1 and 2,
and was of frequent occurrence at Cape Denison.

PLATE VI.

Phologmph of two parallel auroral ba,nds sce~l to the N.E. from Cape
Denison. Exposure 10 seconds. All the sharp features are lost owing to the
length of exposure, and t.he flickering motion of the luminescence.

Sydney: Alfred James l\:Cllt, Go\'crlllllcnt l'rintcr-1925.
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Fig. I.-A Nebulous Arch.

Fig. 2.-A Streamer Arch or Distant Curtain.
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Fig 3.-Nebulous Patches and a Haze Patch.
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Fig. I.-Concentric Curtains.

Fig. 2.·-Parallel Curtains.
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l

Fig. I.-A Convoluted or Draped Curtain.

Fig. 2.-Concentrtc Arcs illustrating a ContInuous Curtain, a Discontinuous Curtain and Isolated Streamers.
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Fig. I.-Convolution of a Curtain as viewed in the Zenith.

Fig. 2.-Streamer Bands reaching almost to the Zenith showing Cross" Cleavage"
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Fig. I.-Note Red and Green Edging to Base of Curtain in the Zenith.

Fig. 2.-Showing Unusually Strong Colour Features notably in Vertical Streamers.

Fig. 3.-A Typical, Distant Coloured Curtain.
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1. TERRESTRIAL MAGNETISM.

P4RT I.-FIEl:P SURVEY AND REDUCTION OF MAGNETOGRAPH CURVES. }
By ERIC N. WEBB, D.S.O., M.C., A.C.S.E., (N.Z.) A.M.INST.C.E.

Chief Magnetician to the Expedition.

2.-ANALYSIS AND DISCUSSIONS OF MAGNETOGRAPH CURVES.
By CHARLES CHREE, M.A., SC.D., LL.D., F.R.S.
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II. TERRESTRIAL MAGN]j;TISM AND RELATED OBSERVATIONS.

PART I.-RECORDS OF THE AURORA POLARIS.
By.DOUGLAS MAWSON, Kt., O.B.E. RE., D.Se., F.R.S.. 0,15 0

.. 2.-RECORD OF MAGNETIC DISTURBANCES AND'THEIR DISCUSSION.
By CHARLES CHREE, M.A. Sc.D., LL.D., F.R.S.

I! '3·-RECORD OF THE RANGE OF TRANSMISSION OF WIRELESS
SIGNALS.

III. METEOROLOGY.

THE RECORD OF THE MACQUARIE ISLAND STATION.
'.

IV. METEOROLOGY.

THE RECORD OF THE AD.E;LIE LAND STATION.

V. METEOROLOGY.

PART I.-RECORD OF THE QUEEN MARY LAND STATION.

" 2.-RECORD OF THE S.Y... AURORA." MADE DURING TWO SUB­
ANTARCTIC CRUISES AND. THREE ANTARCTIC VOYAGES.

(The reduction and tab1ilation of the Meteorological Data is in progress under direction of Mr. H.'G. Hunt,
Commonwealth Meteorologist.) " '.
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