





AUSTRALASIAN ANTARCTIC EXPEDITION. - Et

May 1, 1913, 2115 (11A. 44m. G. M T )- mThe magnetlc tra.ces for thls day are
mlssm" : . ‘

Mch 5, 1913, 20°15 (11A. 44m. G.M.T).—Aurora ha.d been seen earlier in the
evening at 1800 (8h. 29m. G.M.T. ), but rone wa.s,vmble st 19-34 (10h. 3m:).’ The
note at 20-15 mentions ‘A broad, bright .+ . nebulous arch with a reddish lower
border . . . reaching 6°in elevation.” At 20-20 the arch had risen, and a ‘streamer
curtain reached "to 40° above the horizon. Aurora was reported at each .éﬁbsequent
observation time until local midnight (14h. 29m. G.M.T.), when the sky became
.‘ obscured. "The auroral characters awarded were 1:0 for 9h., 0-0 for 10h 1 5 for
11h., 140 for 12h., 13h. and 14h., 0-5 for 15h. Every hour from Oh. to 15h. got
magnetic character 1 except 11h.; which got a 2.

The most noteworthy disturbance diring the hours when aurora was seen was

8 bay, E.W. in' D, which commenced a few minutes before 10h. and ended about 11h.

Neither this nor the corresponding H and V traces was at all remarkable for short

period oscillations. Hourly ranges were .measured with the following results, the
auroral character belng added for comparative purposes.

’
Hourendingat— | 8h. | 6h. | 10h. | 11h. | 12h. | 13h. | 14h. | 15h.
- v Yl Y |y Y ¥ Y
- Hourly range D ............ 91 35 - 21 56 15 19 19 - 31
Hourty range H ....coceeie. 68 40 [ 24 | 24 11 21 18 32
Hourly range V ............ 45 21 |- 11 22 14 C 22 22 - 43
* Auroral character ......... 0-0 0 - 00 L5 | 10 | 10 | .10 06

_The hour ending at 8h., which represents the largest Tanges 1ncluded only one obser-
vation taken at 7h. 59m., at whlch no aurora was seen. It may be remarked as
coincidence that specially bmght aurora was also observed on the same date of the
prevmus year. . . . '

June 11, 1913 22 54 (13h. 23m. G’.M.T .).-—The earliest observation of aurora
was at 2012 (10h. 41m. G.M.T.). It was also seen at 21-05 (11h. 34m.) and 22-07
(12h. 36m.), but was invisible at 20-52 (11h. 21m.) and 21-45 (12h. 14m. G.M.T.). It
continued to be seen at each subsequent observation until 00-20 (14h. 59m.), after
. which it was invisible for sevéral hours. The note at 22-54 rurs, ““ A bright curtain
with a uiilge of red below . . .” The auroral c]iara.cters awarded were 05 for
“11h., 1:0 for 12h. and 18h., 1-5 for 14h., 1-0 for-15h. and 0 0'for the next three hours:
Magnetlc character 1 was, awarded to 18h. and 14h All the other hours of the day '
subsequent to 6h. were of chamcter 0. - e -

- The day as a whole was an exceptionally quiet one, twenty hours “out of the
twenty-four being of character 0, and hone’ of ‘character 2. But during the .time of
the aurora; the H and V' traces showed two very regular’ bays in immediate” sucoessmn '
to one another, the two' elemients appeating'to be almost exactly in phasé. A tiuce
of a third very shallow bay followmg immediately on the other tvso -can also be made
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out. . The bays are all + —, s, the rise of force conies first. Tummg pomts ‘which
Were (tempomry) maxima and minima bemg dlqtlnglushed as +, — the followmg
are approprlate times ;— S

l‘urnmg pomts—-- o : T . :
. H ... “12h. "‘m {(—), 12h. 52m. {4}, 13k. 12m. (—), 13h. 30m. {+), 14h. im. (— ), 14h. 40m. {(+)-
' . 12h. 27m. (—), 12h. 52m. (4), 13h, 12m. (=), 13h. 30m, (+), 140 150, (=), 14h..40m. (+)
The recovery (fa,ll) constltutmg the second part of the third bay was mdeﬁmtc That
bay appeals to the eye more as a check than as a reversal of the regular ch'mge in
progress atthe time. ~ The turning: points at 12h. 52m. in V and at 18h. 3Dm n II X
: supphed the mamma of the day :

From the start up to 13h. 12m. the D tra.(,e Wwas closely in phase with the other £wo.
The commencement may be put at 12h. 25m., or at 12h, 31m., representing a westerly (W.)
turning point. The next tummg point at 12h. 48m. represented the easterly extreme -
. of the day. - Instead, however, of a turnmg point at 13h. 12m.; we have the westerly -
movement continuing until 130 30m. A ¢omparatively small movement to the east
then. followed, leading to a L11rmng point (E.) at about 13h. 38m. The westeﬂ}
movement which followed weiit on until nearly 14h. 30m. At 13h. 30m. D was. still
-~ a good deal to the east of 1ts original position. - Thus the D trace from 12h. 30m. fo
14h. 30m. may be regarded as supplying two successive bays, the one ending and the
_other begmmng at 13h."30m., or as a single 1negula,r bay. After 14h. 30m. there was
a temporary reversal or check of the westerly movement m D, corresponding
apparently to the third bay suggested by the H and V traces. The fairest idea of
‘the amplitude of the movements accompanying thie aurora seems obtainable from a
subdivision of the whole time of the disturbance into three parts, as follows —

Time. : o . Ranges.

. ) D . i H A T
12h. 27m. to 13h. 121 ceeneinreneieene 37y . 24y" 52y
18h. 12m. to 14h, 12m. ............ U 20y 22y 33y

.. 14h 12m. to 15h. 19m. .cecvvvevvenewnnn|- 10y | 10y 11y

- The brightest aurora occurred during the second perlod Whlch answers to the second
bay in- H and V. At the times of the two earliest observations of aurora 1011 41nu
and 11h. -34m. GM T. only the most trifling magnetic movements were in progress. -

S J’tme 19, 1913, 23 16 (13h. 45m, G.M.T.) et scq. Observamons up to 22:00 (12h
29m. G M. T.) reported no aurora, but bright moonlight. -At 22-30 (12h 59m. G.M.T.),
hoiever, a nebulous band 8° up is reported, and at 23-04 (13h. 33m. G.M. T.) “a very
brilliant curtain reaching as high as the zenith.” The note at 23-16 Tuns, “A very
great exhibition near the zenith. The main band 70° up showing colours and a

.swirling motion along it.” At 2322 (18h. 51m. G.M.T.) the aurora was * rapidly
waning,” and at 23-25 and 23-38 (14h. Tm. G.M.T.) it was, faint at a low altitude. It
was invisible at 24-00 (I4h 201, GMT) At 00-33 (15h. 2m: G:M.T.), however, & -

1
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-btlght arch up to- 12° with a roddlsh tint was repor’ued At the next observatlon time
01-00 (I5h. 29m." G.M.T.) the arch was much fainter, and observations from 01-30
~ :(15h. 59m. G.M.T.) onwards reported no aurora visible. . The auroral chardcters
awarded were 1-0 for 13h., 2:0 for 14h., 1:0 for 15h. and 1+5 for 16h. The magnetic
‘ characters were 0 for.12h. and 13h., 2 for 14h, 1 for 15h. and 16h.; a.nd 0 for 17h.
'a.nd 18h .y
» The aurora would seem to have been a compara.blvely short Isolated ;one,
confined to the time 123h. to 16h., and the time of exceptional brilliancy is not known B
to have exceded twenty minutes, ending before 13h, 5lm. A note explams that the
- maximum might have preceded 13h. 33m., as an 1nterva1 of 34m had elapsed since the
last prevmus observation.

: What the nmgneblc curves show is a qluet ‘time extending from 11h. to- 13h

~-then a disturbance which began at about 13h. 3m. in H and V with a s harp rlse of
force, and went on to about 14h. 30m. .There were considerable’ oscﬂlatlons between
13h. 20m. and 13h. 55m. - After 13h. 55m the - H and V traces. were very smooth"
‘though a considerable change took place in V. ~The. disturbance was simplest I in the
V trace, which shows a single bay + ~—, the tuming point at 18h. 35m. supplying
the maximum for the day. Short period Qécillations appear on the V trace from. 13h.
- 20m. to 13h. 40m.,. but they ate comparatively small. Initially -there -was a smart
rise in H, as in V, and it led to the maximum for the day at.13h. 12m. ._After being .
nearly stationary for some minutes, H began to fall, but- oscillations -then set in-and

continued ‘until about.13h. 55m. At that time, H was higher than it was orlgmally .

at 13h. . But the oscillations after-13h. 30m., which were much larger in H thanin
Y, were malnly in the negative side, and suprlied at 13h. 48m. the minimum for the
- day. After 13h. 55m., X began to fall smoothly, but the fall was slower than in V
and stopped earlier. . The disturbance in D is in its general features a bay E.W.,
which supplied at about 13h. 40m. the extreme easterly reading of the day. But
. superposed -on the bay movement were rapid oscillations, -which though not large
absolutely were considerable as compared with the amplitude of the bay. One of these
“oscillations brought D at about 13h. 33m. a_considerable distance to the west of its
initial position. The return movement to the east produced in five minutes a change
of 55" in D These rapld changes in D were synchronous Wlth the brightest time of
the aurora. - B , _ ‘ 3 ‘

The ranges from 18h. Om. to 14h. 30m., which covers the time during which-the
- aurora was  continuously visible, and also the time of actlve magnetlc disturbance,
- were D 4;9y, H. 94 and V 1017

Subsequently there were what might be ‘regarded as trifling bays + — in II
and V, from say '15h. Om. to 15h. 30m., which. includes the two last auroral
. observations: The ranges during thig half-hour were D 16y, H 11y and V 13y, .

$ 2032~Q S - : i |
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A

- July 17, 1918, 23:08 (13h. 37m. G.M.T.) et seq.—First seen at 1724 (7h. 53m.

- G.M.T.) aurora was reported at every subsequent time observation, with one exception

up to 02-00 (16h. 29m. G:M.T.), after which time it was invisible for several hours.
The exceptional intermediate occasion when aurora was invisible was 20-54 (11h. 23m.

.G.M.T.). ; It became visible again only five minutes later, thus it would seem to have
“been pla,ctlcally continuous during 8% hotrs. The earlier observations up to 20-39

(11h: 8m. G.M.T.) describe the aurora as faint or very faint, but in general it attained

_gonsiderable altitudes, being in the zenith at 20-19 (10h. 48m. G.M.T:). From 21-54
-(12h.: 28m. -G.M.T:) to 22:43 (18h. 12m. G.M.T.) it-is described as moderately bright,

but its altitude was then cnly 12° or less. At 22-53 (13h. 22m. G:M.T.) it is described

‘as bright; but the altitude .was only 4°. The note at 23-08 runs, “ A. long bright
ccurtain . . -. . maximum elevation 25°, much motion at the E end where it is red

below.” At 23:12 (13h. 41m. G-M.T.) it was “ very bright again; red below
maximum elévation 85°. At 23:15 it was “ again very brilliant and niuch colour ”

~aid had “risen somewhat higher.” - 23-18 (18h. 47m. G.M.T:) was “ ariother bright
“period . . . coloir effects pinkish . . . greenish . . 2 Other timeés of
‘ specml biillianicy were 2320} and 23-26} (13h. 554m. G.M.T.). Tt had becorme much
fainter by 23-20 (18h. 58m. G.M.T.), and subsequently was faint or very faint. On
'-ohe occaqmn 01-30 (lah 59m.), though very faint, it was in the zenith.

The a.urOLa.l Lhala.(,ters -awarded were 1'0 from 9h to 12]1 1+5for 13L., 2:0 for

~ ‘..lf.-Lh. 10 for 15h. and 16h.;.0-5 for 17h. fmd 0-0 for 18h. and 19h. .

-

‘e -

olfhe magnctw cha,racters were 1 for 9h 0 for 10]1 11h and 1211 1. for 13}1

2 for 14]1 1 for 15h., and 0 for. 1611 to 19h.

There was minor ,d;sb11rbance from midnight to 4h., before aﬁrora was seen,
ahd. again from 20h. to 24h., but during the intermediate part -of the day it was

..gencrally, very qulet “except from 12h. to 15h., when the disturbance was very

moderatc., The rdnges for the day as a whole were only 56" (50y) in D, 47y in H
and 90y 'in V. The V range is slightly above the mean for the month, but the D

.and H rﬁllges ate well Lelow. The magnetic character assigned tothe day as a whole -
.was 0, a.nd the international character 0: 4. o

. ’J‘he ustmbanco between 1‘)]1 and 15h. was of the simplest type in V, where i

‘consisted of two bays, the first cxtending frem about 12h. 15m. to 18h. 15m., the
"+ eccond .and deeper from 13h. 30m. to- 14h. 20m. The bays were hoth + —.  The +

turning point on the second at 13h. 58m. supplied the maximum for the day. It
coincided practically with the termin a’m on of the brightest auroral pemod '

During the OﬂI‘hOl bay in -V there was the suggestion of a very shallow + —

‘bay in H and there as a fair E.W. bay in D, the turning point in which at 12h. 43m
51¢ppllr>d Lhe extreme easterly readmg f01 the day :
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During the time of the second bay in V there was first a small.rise in H' to the
maximum for the day at 13h. 37m., then a fall, with trifling short period oscillations
superposed, to the minimum for the day at 183h. 55m. This was followed by .a: rise
and’ some irregular movements, the movement immediately preceding 14h. 20m.
heing & slight fall. The corresponding D disturbance ‘was similarly 1rregular The
motion was on the whole easterly to 13h. 42m., westerly to 13h. 56m., easterly to
14h. 2m and -finally West,erly_ . The most- conspicuous movement was that to the
east between 13h. .55m. and 14h. 2m. The disturbance in D and H between 13h.
30m. and 14h. 20m. might be regarded as composed of two bays, the first ending and
the second beginning at 13h. 55m.; the first was the more oscillatory period, but

absolutely considered were ‘small. The ranges during the times covered by the two,
bays in V were as follows :— : . :

»

Interval, B ' - Ranges.
12'15m. to 13h. 160, .eveevererenennas w2y 9y 16y
13h. 30m. to 14h, 20m, .......ciiieinnnns 26y 47y 62y .

While' the magneﬁc disturbance accoinpanﬁng the brightest aurora had sufficient
" individuality to.catch the eye, the fact that it did so was largely due to the general-

quietness of the curves during-adjacent hours. No one, I think, who regarded brilliant
aurora and large magnetic disturbance as invariably associated would have suspected
from the appearance of the curves that anythmg very excep‘monal in the way of '
aurora had been gomg on. :

July 10, 1913 2253 (lSh 29m, GM T. ),-—I‘mnt aurora. was reported at 16 43

(7h. 12m. G.M.T.), but it was not.seen.again until 21-35 (12h., 4m, G.M.T. )y When there,_w
wasa “ faint nebulous band 2°up . . .” At 22-00 (12h. 29m. G.M.T.) ,t_here_ was :
bright nebulous arch ” 16° up, At the next two observation times, 22-15 and 22;25_,
its altitude was greater, but it was apparently less bright. The note at 22:53 n_u:_ls,r
“ A bright nebulous band 35° up . . . shows a tinge of red below in. pla.ceé
Aurora was subsequently reported at intervals until 03-23 (1711 52m. G.M.T.), being
appmrently bright or moderately bright up to 0203 (16h. 32m. G.M.T.), and subsequent )
to that faint or very faint. Tt was invisible at 0417 (18h. 46m: G.M.T.) l

The‘ auforal charactei‘s awarded \vefe 0:0 from 9h. to 12h.,1-5 16r-13h.‘ to 17h‘
0.5 for 18h. and 0-0 for 19h. The magnetic character was 1 for 10h., 13h 14h., 15h.,
17]1 18h. and 19h., and 0 for 9h., 11h. 12h. and 16h. - .

/ X ’ : oo s
" Throughout the time of this aurora the V trace was faint and almost invisible

in places. No bays or oscillations of any size were visible. Neither the D nor the
H trace shows any single large movement throughout the whole day, -and it was
awarded a daily character 0; but it was definitely unquiet dufing most of the time
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when surora was.seen. The V trace, alppeared “unsuitable for the nﬁeosurement of
hourly ranges, but the D aiid H " traces were measured with the following results, the
auroral character being added for compamtwe purposes

.Hour ending at— 12h. | 18h,.| 14b. |. 15h. | 16h. | 17h. | 18h. | 16h.
) - R Y Yooy oy o
' Hourly range D ............ 13 27 15 15 [ 17 | 147 .10 12
Hourly rango H ............ 11 13. 15 .. 16 '_ 8" 12 1 15 12
Aurorol character ......... .00, ‘1-5 1.5 | L& 1-5 15 - 05 00

" When short period oscillations are small ‘ag they Were in the present case, their presence

~ may not add much to the hourly ranges. - It has also to be remembered that in July

the regular diurnal variation is near its miniinum. Thus the comparison’ of the sbove

with similar previous data may suggest the influence of the aurora was less than it

- actually was. Still, making every allowance, 11: must be conceded that the magnetic
(disturbance was of a very trifling nature. : '

The most regular part of the disturbance in H was a suceession of three bays

"4~ between 17h. and 183h., each lasting about half an hour. Aurorz was certainly
present during the two first bays, but whether it was present during the third bay it
15 lmposmble to say, as no obs servation was taken until after 1t Wwas over,’

*Sir . Douglas Ma.wson s - hst of speom.lly bright auroras contams three more

examples but. they refer to dates subsequent to the stoppage of the magnetograph.

A.ll included, Sir Douglas’ list contains only nine occasions ‘of bright coloured aurora
in’ 1913, as compared with 19 in 1912, and the five dlsplays which he considered the
- most nota.ble all. occurred in 1912. ~ As our discussion will have shown, some of the
occa.smns of- bnght coloured aurora in 1913 exhibited little trace of magnetic disturbance,
* and.none of them were accompanied by magnetic disturbance which at all rivalled
" in intensity that displayed on several occasions durmg 1912 " This 18 quite in keeping
Wlth the results of the more exhaustive mvestlgatlon summansed in Table LX‘{III

1913 was the yea,r of sunspot mipimum, Wolfer’s- frequenoy for the yea.r being:

'1'4 as compared with 3-6 for 1912, and 9-6 for 1914; but the decline in sunspot
frequency from 1912 to 1913 eppears tnﬂmg as compared Wlth the dechne in aurora.l
or magnetlc actlwty at Cape Demson ' :
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TapLe LXX.—Auroral and Magnetic Hourly Characters. -
Clmaora. ’ 00 05 10 18 20,
e ‘ 0. ‘ 1. 1 2. | o I 1. ‘ g. | o I 1 ‘ 2. o l 1. | 2 |0 | 1 l 2.
1012. : g
Aprit . 30 7 (1| 3| 70 3| 8| 13| 8| of 3y o] of 1 1
May .| 13 | 11, 3 3 2 g | 17 2 1] 10 4] 0. 3
* Juno 20 | 16| 8|0 | 7| 4| |4 2] 116100 0f 21{ 9
July 34 |'26 | 6|24 8| s|lew|luw| ]|l sfw]| o] o] 7
. August 53 |2t | 2] 13} 8 of 4] 20} 1 8 ‘10| 1| o] 3| 2
Boptember | 48 | 18 0 | 12 4 0| 31 16 ] 7 3 0 0 2
" Qctober 5 | 1o 4 0 0 0 1 2 3 0 2 3 0 0 { 0
. 1913; ' | I . -
March 6 | 0 0 2 1 0.1 3 4 0 0 1 0 6] o] o
April 10 20| 21 3] 9} 1] 4| 3] 1! 2} 2] 0] o] o
May 26 |3 | 1 8| 3| o a2} o]l 1| «| 21 of o} o
June , a1} 9 18 )10 | o3 |3 | 1) 5]17] o] o] 2 1
July 34 { 19| ofjea{ 56| olao |22 | ol e2|2an] 2] 1| o 1
Totals -..| 203 | 157 | 31 |120 | 66 | 13 [252 {267 | 50 | 56 [ 98 |37 | 1 { 8- 2
‘Porcentages | 61 | 33 |6 | 61| 33 [ 6 | 44 | 46.({ 10 | 20. [ 51 [ 20| 3 | 238 [ w4

TanLe LXXI—Expectation of Magnetic Disturbance d

Aurora Visible and: Invisible.

uring Hours when

Houts of Day when Aurora

. ’ \
Number of 2’a

during Hours of Day
when Aufora

"Expectation of Aurora
as percentage of expectation
for average hour'of the doy
on hours of day when suroza .

- Been. Not seen.

Seen., I . Not séen. Secn. - . Not secn.
1912, 1 - . . .

April .. v e 13 1 " 58 17 . 6 148
May . .- 15 : 59 - 83 .62 | o162
June . . N 7 1 74 8% 136
July | .17 7 82 : 59 82 1 . 143
_ August. 16 8 37 | 47 . 205
Soptember 12 12 16 98 28 CoIm
October 5 .19, 24 ) 234 44 . 118

1913, , : _
March ... . 5 - 19 17 . ¥ 52 113
Aprl ... 14 10 27 | 87 41 . 183
May .. 15 .9 33 18 103 . 95
June - 17 ’ 7 D O .6 91 121 .
July 18 8 19 : 8 196 89
12 Months TR N 44 1,016 58 154




TasLeE LXXII.—Occasions of Brighter Aurora,

v

_Auroral Data. Magnetic Data.
Oii.;?fezlcc_ ) L " Times of Turning Points. .Rf{?ﬁﬁ_.in ) Chamgberiatics of Magnetic Curves, -
— Colour,| Type. Al Di. .

Local, | Green- l D, { bis ‘ V. [D. | H|v. D. _ 1 H. V..
djh|m|d|hm ° dlh’ m | m r m ;I Y‘l T I
March, 1912, .
2412111512411 1144 . A.S. 8 N. 41y 10E.| 25| 11} ...} Bay E.W. .; Rather smooth

w-[22]00]...[12/29 A. 84| W [.i2l 5E. :22]"11| ...| Bay E.W. ...| S$mall oscillations

...|28/15|...[13]44 A 8+ N B.lwslasw. .. 14| 8| ... Irregular to west ..| Trregular
25{24(0025(14 29; B.S. 12 ‘N. 25|14 27 W) 304 ... 17] 26| ...] Bay W.E. .| Bay + — . .-
29122(30(29(12|59| - C.’ 60 N.° 29|12} 20 B} ... 25+4] 63| 30| 27] Bay E.W. Osocillations  ...| Irregular osclllat,lons ...| Irregular.
30101105{...116{34] ... C. 15 | .-N. |18l sow.| a5+ ...- l157{127] 59 Bay W.E. Oscillations ...| Bay -+ — .| Bayg.4+ —.
--.101140[...6| 8- C. 80 - -N.N.E. |...i116 10-+11194133! 71{ Bay W.L. Oscillations .| Bay + — ! Bay + —.
April, 1912, ) : ‘
20{16100 201 9129] ... G.S8. |18 N.E. 20| 9| 25 E.| 30—} ... }25 211 21} Irregular .| Irregular rregular.
-..|18160;... 110139 .., A. 12 NE |0 o o2 1T 17} Irregular .| Irrsgular ««.| Irregular.
...|28[16)...|13]44] ... N. |18/ 25°E] 18+| 244| 17 44| 61| Bay E.W. Oscillations  ...| Bay 4 — | Bay + —.
22124{00122|14/26] ... C. 10 N. {2214 "l 254 3041 22| 20| 17] Undulations, osciliations .| Undulations, osclllmmnﬁ «..| Undulations, osclllatlow
27/2030/27{105%{ g.p. | C 5 N. 27l 464| 454| ...| 23] 36) Maguet stuck ’ Bay + — ...| Double bay + —.
P N ) R O { PG RN A1l 17— 541 .00 32] 171 Magnot stuck. .} Irregular, osct]latmns .| Doublo bay-+4 —.
May, 1912, . S : '

4|22/00] 4{12)29] ... 1 .C. 15 | N.N.E. | 4[12| 12 E. 24§ 42| 26| 15] Bay E.W. . ... Bay 4+ — .. ...| Bay 4+—. .

5[21(30| 5/11|69] g.y.p. C. 45 '| N.N.E. } 5j11| 30 E. 46-}-[158]- ...1306] Double bay E.W. «..| Magnet stuck .| Bay + —.°
e[ 21|350..:[12 4] C., 66- |-N.N.E. |...[}2|- O E.} ... 165] ...1229]' Double bay E.W. ...| Magnet stuck .| Bay + —.
12)06(10(11(20(39| C. 90 w I1rj20] 45W.| 28+| ... | 5¥| 34 41f Irregular ...| Irregular )| Irregulaz.
98150112118 ... [ A, | -60+| N.N.E.[.j21] .. 5—{ 154] 33| 39| 22 Irregular .| Irreguiar - ...| Irregular.
..[17000112 7[29| r. ‘C. 20 | NN.E.igf 7| 35°E.| ... ... "hotl.51| 31} Bay EW. oo Sform + — Ll Double bay + —.
1512045(15/11(24| g.yr.| B:S. | 30 | N.N.E. |1511] 4 E| o0— 3] 61113 73] Bay E.W. :| Double bay — .. oscilla| Doublo bay 4+.—.

} i - |- . - tions. '

AALHO—HON VA ISIA DILANDVIY
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TapLe LXXII.—Continued.

"
A

Avurcral Data.:

Magnetle Data. .

d"ﬂ::feggm . _ Ti_mes of Turning Points. R%ﬁcr‘in C:hn.mcmris‘iics of Magnetic ¢;1rvcs'. . ’
= Colour. Type. -AlS. Dir. ) . - -
. Local, | Green- ’ D. ’ H. v. |b.|R.[V. D. l H. V. \\L
. wich, . = s R N | Vv
-d‘hlmld’h\m} l . A_dlhlf m‘ m I:_m }YlYIY " ,
May, 1012, , ~ N _ . K |
...121]59)...112] 8 B.S. 50 | N.E. |...]12]. 9W.] 12— ‘_40 43 63] Irregular, oscillations .| Bay—- -+ Irregular.
16(05(05]...|19]34 BOP. | 90 v Lol zowd - ... L 16] 19 24] Bay W. E. .| Irregular .| Irregular.
+.+|06100/...120(29 ABPS) 90 e |20 454 | 454 32 23] 20{ Irregular ...| Irregular .| Trregular.
-..|18/00/16| 8(29| B. 20 N. - |i6f 8/ 30 E.| 40— 40— 31| 22} 2 Undulations ... ...| Irregular .i Irregular.
~ea|19]551.... (10[24 B. 8 N L. 3w ... |- 171717 12] Irregutar |- ...| Irregular woe| Irregular. -
..i23(30]...|13/59 C. 20 | NE. Lohe' .| 574 .. | 24] 47) 60 Bay EW, | Bay £ — .| Bay + —.
Y ) OO SO e fpelaf 12 B L | 54] 45] 47) 0] Bay E.W. .| Bay + — ) ...| Bay 4- —.
=25124100\25(14 |29 AC. | 385 N.E. j25)14| " ... 59+] 30+| 12! 15| 17} Small oscillations .| Small cacillations ... .[ Small oscillations.
-~27/03]30/26(17|59] C. 90 26(17) ... 8-+ 14§ 13|, 10§ Irregular | Trregular ...| Irregular.
...|03(50}...|18/19 C. 90 | ... ...|18} 35 E.j, 1— ‘11 11| 10F Trregular .| Irregular «.| Irregular, -
-+104150|...| 19| 19| - C.B. 90 . ...|19]. 144 . 8]" 9| 8 Irreguler ..| Irregular ...| Irregular.
..106'00[...[20'29 C.B. 90 - ...120" U N BRI T Irregular . ..l Rather quiet ~ ..I Rather quiet.
June, 1912, i - T -
5]21(80] 3|11[501 ... A, 6 | NNN.E. | 311} 3W. 15—] 15— 26; 20| 27} Undulotions ... ...| Undulations .] Undulations.
21/40;...[12 97 r.g. AS. e | N. |...12| 27 E| 34| 34| 23| 19| 22] Double bay E.W. ...} Undulations cen ...| Undulations. :
§(22(55; 8|13[24] r.p.gy. | C. 90 | .. ‘813 ... | 454| 35+{122,3381358| Highly oscillatory .4 Highly oscillatory ...  -...| Bay + —, highly oscillatory.
..... 2345/...[14{24| ... | A. 65 |NNE.L..14 O0E,| .. 54—148| 66(303} Highly oscillatory .| Highly oscillatory ... ~ ...| Bay -+ —, highly oscillatory-
$(00}40{...|15] 9 - 0., 45 | N.E. |..[15]-50 E.| 504 224 48] 46(115] Bay E.W. .| Oscillations ... i, Bay 4-—.
. " 1 N . . B R . ’
.:|22[25| 9112(54 B, 35 N. '9112| 28 E.| 23: } 154+ 137 :'31‘1 315] Bay E.W., highly oscillatory - Highly oscillatory ... .| Bay 4+ —, highly oscillatory
23(00]...13|29 B. 90 e .[13] 26 WL 25—| 274): 68128(136] Oscillatory v Bay — +, oscillatory ' .| Bay + —, oscillatory.
10/00/20].. .| 1449 “A. 15 [ NNW{[..|14] . 58— 16—] 79{175(151] Highly oscillatory ...  ...| Bay — -, highly oscillatory| Double bay + —, oscillatory.
i o bolisl 25 {lg‘*’ }: 10+| 8a[180|272] Highly oscillatory "..."Bay —, bighly- oscillatory| Double bay+ —, oscillatory.
' ) ‘ . i 33— N . N . oY L e . .-
.22015)10(12)44] ... A 7 N. |ohe| 22 B 57+| 55+| 25/ 46| 83] Bay E.W. fi abBay +— . .. .. Bay + —. '
...|23(05]..7 1334/ g.pr. .|13]-42'W.; 42— 50| 50{101{109} Bay E.W. and oscillations. ...| Bay +.—and bay.-— + ...l Bay + —_ and second
_ : . S - . ) bay + —.
A2alsal. el 4] - - C. N. |.J14] 20 E| 12" 39|47l 611 Oscillatory .| Undulations .| Undulations.
\
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 Tapre LXXIL—Continued.
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Auroral Data,

Magnetic Data.

Time of

O o . . . Times of Turning Points. _ F“ﬁ'{‘)‘—fﬁj" Characteristics of Magnetic Curves.
— | Colour. | Type. Alt, Dir. . - 1 : . 7 _ :
' Local. ' Green- . k I D I H. ‘ v. {p. Ig. ’ V. D. . [ . 4 : I v.
d_lh‘m,ld h!m} ) \ I - dihl m l m l m, ylyl.-x l 1
June, 1812, | )
l}|0300 hejiTl2e ] ... C.8. e - 10/17) 30 E.|] 424 ... Ji20; 42] 74} Bay W.E. ... Irregular ... . Ifrcgula;.
o410 L1830 | .. - 90 e LJ18) 6WL 2044 BTH]1L7| 44|16(} Bay W.Ii.- ... . Irrogular ... Bay 4+ —,
...|05[35 ...[20|24 i Al 80 1200 3 B 58— ... |47 46/10z] Irreguler ... .. .| Iregulaz ... .. Irregular. "
-.|21)30 11159 | .. AB. N.E. 11|11 17W.|- 35—] 35— 52| 26| 48] Bay E.W. ... ...| Irregular ... TIrregular.
2148 (L1237 | .. A, .. | ENE. {..{12] .0 E. 54 51 45} Bay E.W. ... wee . wus| Irregular ... . Trregular.
cof22lad 1308 | L A. 15 | NN.E. |...[13t .5 E| ... |.40%4] 24| 24| 54} Bay E-W. .., ver . wus| Irrogular L. Irregulor.
1210200 - |...|16/29 CA | 90 ...|16[ 38 B ... o F 28] 9] 20] Irregular ... ..l Irregular ... Irregular.
10633 [...]210 2] .. AS.C. .80 | NE.-|..21{ 3 W .. . | 19] 26| 27} Trregular ... ...| Oscillations (small) ~ Oscillations (small).
C.j20)ts (1210044 | ... ASB. 12 N.E. {1210[ 40 E.|. 4841 484] 42} 26{ 50 Bay EEW..... ... - ...| Doublebay + — ... Double bay + —.
2105 (L1184 | L AC, 10 "N. |..]11 B3 E.} . ... .. | 33],14].40] Irregular ... ... .| Irregular ... Irregular. ‘ )
D31 WA B K .. |EXE. |.|12| 12W. 15 194] 43 68! 47| Large osclliation ..." ...| Large oscillation ... ) Bay -+ —, large oscillation .,
.123(16 | 11344 | .., Ao |- 5 | NNE.L...]18) - ... 584 - ... | 23| 26 27] Irregular ...] Oscillations {small)... Irregular.
.124[00 .. ]14420 | L B. | 10 N, |14 LE] .. 14} 36] 16| 30] Xrreguler’ . ...| Oscillations (small) - Irregular.”
1304136 ...i19] 6 | ... BA | 90 L1191 40 B - wo | 29) 17| 40 Trregular ... . ..o] Irregular .., Irregular.
05137 |...]20] 6| ... B. 90- 200 Lot 19] 15| 17] Trrogular ... ...| Irregular ... | Irregular, -
14105133 . f18j20[ 2 | ... . | -C.P. | 90 e |1820| 20 E.| 40+§. 36+] 19] 28] 31] Undulations ...| Double bay + — ... ‘Double bay + —.
170110 [16[15(30 | ... B. 4 N |epsf ... 104-| 104] 15 9] 11 Trregular -... ... .| Bay + — ... Bay + —.
PO (1711 " L T IO D 111) S IO C. - 1o N. |..[16] 30E, .. e | 15| 7| 12] Trregular oo ...| Irrogular - .. .| Irregular.
103153 |.q1822 p ... | AS..| 30 | NE l.jisj4ow.| .. | 40—} 20 8 14] Irregular ... .. ..|Irregular ... . .{ Trregular.
--J06115 5120044 | ... A 75 N.E. }..]20} 42W.| 35— 29—] 35| 13 3¢] Double Bay W.E. o Bay— + .. Bay — +.
. 4060 L3211 9 B.A 90 e .21y . 15— 20-4 25| 24| 2] Double Bay W.E. .| Bay— 4+, undulations Irregular. S
-.[07446 ...[22115 | ... C8. | 70 NW. 1..[22] ... 35+ 38| 18| 2&f Irregular ...| Irrogular ... .. Irrcgular. /
19121135 {19(izZ| 4 - A 12 N.E. pof12| ... 8| 6] 7] Trifling oscillations ...|" Trifling oscillations ... Tritling o3cillatigns:
2106/00 120)20/29 C G <o J20i200 8E] 134 13-] 14] 18] 17] Undulations ...| Undulations ... ... Undulations.
23104140 [22{19] 9 [ ... C 90 . 22{19| 12 Ef - ... 18+] 12 6} 13} Short bay EW. ...  ...| Small oscillations - ... ..| Short bay/-!- -
- 3020152 " [30j11)21 | r. | (A v PBoinn|2s B} ... | so+|ss| 24 61| Bay EW. ... .. .| lImcgular, oscillations .| Bay 7 —. :
Leslos Lojiglsz [ .. [ A | 9 No iz .. | e 174 24) 24| 2¢] Lrregutar ... ... . ..} Undulations.. ... | Undulations.
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‘ T TABLE LXXII--—Confmued
T C Auroral Data : Magnetic Data. -
. . -1, e T T :
A ogiu'?f olce : ‘Times of Turning Points. B%noglf',_l.n." ,;; P Characteristics_of Magnetic Curves.
= o mype | an | oDie | — - . . - ’ -~
Locals | iwich, R i D. Ho | v. | DB |V :E D. . | : v
d| hlml | l . ° d lh im-, ,f}mA., | m_tY l Y ]"T ¥ “;' l - K
- . fl o
) Ju]y, 19"12' . i - - . Gy bk . . R o
1123(17| 1|13146y. . .. - Co 1130 N. 113( 40 Ef 135+ 1404] 60| 54{161]1Bdy E.W. . Bay + —. .. .| Bay. + —.-
5/08[00} 4j22i20f - ...’ 8C. |80 .. 422 W el |t J119) 78] 89] Trregular .| Irregular . .| Irregular, -
.17(30[ 5 7ls9} .. ... | C.A. 9 | NKE 5] 728 B 43— 43— 48| 27| 37| Bay BW.- | Irregular: | Short bay + —.
- (18[15.5] 8l44|,. ... | iC.B. we |- B fep 8150 B b ol | 34 47| 30} Double bay E.W. .| Irregular, . oscllla.tnons ...| Irregular, oscillations, "
< oer|19100:..[ 929 | ... 1.CA. | 10 | EN.E o] 9| IBW.| 2T+ 1274] 38) 55| 47 Ilregular ...} Irregular, osqxll_q.tlons. . .. Irregular, oscillations.
.2010},.2]10/39)  p.L C.s. 35 100 30 B 45— 55+ 861169 174) Ba.ys ]" w., oscx]lamons ..|. Undulations, oscillations ...| Utiidulations, oscillations.
..|21|30 Ii 501 C, N.E. |...j11 {Sg ‘g' } 29— 25—]136/140 ~;59 vB,d'.ys D.W., oscillations .| Undulations, oscillations ... Undulabio;m, oscillations.
PO 0% TS 0% At POV IR I R . |--12) 32 B 2. 834+]102(144 |;94 Narrow bay EW., oscillations| Oscillationg Oscillations.
.23 15]...11344( rpgl [ . C 40 o |13 46 W 554 48+] 63f 88 191} Bay E.W., oscillations; . .[.Irregular .| Large oscillatory rise.
o284l agliol. po | D C. e UUNWLLGNI4L 38 B o | L | 54) 99|15 Teregular ;.| Trregular. . Large oscillatory fall.
6/06/55|...121)24| - p.g.. | - O. 7 N |21 25W. 22| 27{1%0) 62]124] Bay W.T. . ol Bay— 4+ o el Bay . ,
...|2126]:611185] , . C. 1 90 6|11f 22 E.[. 55—| /454289 (498l295 Double bay EW., large 08(:1.]. ., Bay — +-,large oscﬂla.tmns . Bay + —-large oscxllahons.
N I 2 } R PR N : N g Yations, ’
e 21 32 12l e C. 45 | NE .12 149|500/ 117H Douiie bay E.W., large oscﬂ- .Bay — +, large osci.llg.tions . Bay + —,.large oscillations.
i : o : : ' B o o . lations. ‘ ‘ .
. i A, 90 18| 42W: 42—t 42| 61[ 67| 59| Bay W.E. ... 4 Bay — 4 ... ...| Bay— +.
r. A |90 S 14w L. o224] 63) 48] 91 Bay W.E. .., .| Irregular | Bay + —.
e A 90 ..{20| 38 E. - | 50} 31] 31y Irregular. .| Irregular .| Irregular. 7
- A 10 N. Jol10 - | 24| 10| 17]iLrregular .| Small osecillations ../ Small oscillations.
...|21/45]...112]14) . G |z N el e | 11+ 40) 34 ‘57 Bay EW. ...| Irregular v o Bay + —.
1g|22j0011011229| . ... " AL 8 | NN.E lloj12] 17 E| ..... . 13| 10 16]iShort bay EW .| Trifling oscillations .| Small oscillations,
~|22]47].:013116 R AL .. [131-12, B, 12+ 19791 1% h_%ay RW.. .. .-|. Trifling-oscillations.... - o .Trace of-bay. +—. -
© 11(06[20¢:... (20149, C. 000 | Ll2o) e | | 1] 1) 1] s0}fErregular . ...| Small'ogcillations . ...  ...] Bay + —,
121180011 2] 8|20 Ao 15 [0 N, 12) 8 e f b L] 10 No trace- ..{ Rather quiet- -...}. Rather. quiet.:
o [201ET 0 10446} A 10, N e flof e fyeees fieen . B[ :7)°No trace - .| Rather:.quiet..- o .|. Rather quiet.
13}01/05}...115/34}.z: - VR -/ PR S A 5 11 ORI (S (1 N 12| 11]'No trace.. _ oo| Irregulars. ... s = . Irregular.... .
+.-{08(00}..{20/29 |- B, 90 .20 ' 6| 5] No trace eev L et w|: Rather quiet. - ...]. Rather quiet.’
ST
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| - e - -
I [ ¥, -
. Auroral Data, ’ ' E ; ) Magnetic Data.
Time of - L . Rahge in . . L
_'Occurrence. . . Times of Turning Points. Hour. Characteristies of Magnetic Curves.
Colour, | Type. Alt, Dir. . - - -
Local, | Greco- I I 2 | v. | I H. D. ) I ) H, | v.
alabnlals ° al | s |m FAHRE | RS
July 1912, ‘ Tl .
14:157|14( 8[261 ... C. 80 | N.E. 14 8] .. 51 7| ...] Rather quiet ... Rather quict No trace,
...|22135]-..[13] 4 B.S. | NE |..13 s E . 14| 9| ..} Undulations ... ... Small undulations ... No trace.
15[04115(.:.|118|44| ... B NW. |...[18 . ... . 71 8| ...] Rather quict ... * - ... Rather quict - No trace.
—.j06l45)...|21)14] .. C. 80 S 123 1 5—| ... | 18] 20| ...] Undulations ... Undulations No trace,
«.|18[00115( 8|29 LAl 5 N.E. |i5] 8| 45 E.| 50— 59—} 14| 22} 11| Bay E. W. ... Bay — + ... Bay — .
-18|06|00{17(20129] .. C. 30 | NN.E. 1720{ 26 W. 444] 26] 20| 25 Irregular . Irregular ‘e .| Irregular.
20[00(39(19(15| 8 ... C.Pp. 40 N.E. |19|i5f 26 E.| ... . 14| 11} 12 Irrcgular ...| Small oscillations ... Irreéular.
...|22(15]20(12{44| .. A8 30 N. 2oz} ... 33+ . 32| 19| 20} Oscillatory change to cast .| Trregular ... Irregular rize.
21[06[001...120{29] - ... - CA 90 .20 15 B . i 91 71 10 ILiregular Small oscillations ... Small oscillations.
Aug., 1912 . . . . oot . .
3|22 50) 3|13(19 C.s. 40 N. 3[13] - ... 20—| ... 28] 30] 52] Oscillatory change to west .[ Irregular - ...0 . ... Oscillatory fall.
4/06{05|...[20{34] . C. 90 e |--[20] B3TW.| 50| 484| 22 36] 29] Irregular Irregular ... " Irregular. ’
6(1630f ‘G| 6|59 ... C. 4 | ENE. §6{ 6/ .. 40+| 40-+]186 118 70 Bay EW.~ Bay — + after rise Bay — + after rise.
~[t7j00]." ] 7|29] “y-pg: C. 7 12 E| 20~ 1— [211{104| 69] Bay EW. Bay — + after rise Bay — .+ after rise.
~17(360...| 8 5] ... A7 3 E. A8 ... «. | 30| 91f 21] Irregutar ... e e Nearly steady rise ... Fairly regular rise.
...[19|26[...] 935] .. A 8 | N.E. |.|o9|5¢ B} 54+| sa+]71 17| 32| Bay EW, .. .. ... Irregular v Bay + — after fall.
...|19/36[...[10! B] .. CA .|10] 33W.| 59—| 569—] 47| 3C| 31] Bay E.W. - ... .| Irregular ... Bay + — after fall,
..-{21{00|...{11|29| - .. B. . 6 | NE |.[11{0 E. | 48— 48—]2]| 32| 38| Bay EW. ... .. Bay + — e e Bay + —.
..121132|...[12] 1 . C. . 12 N.N.E 12| 45'W. 45| 40| 20 Bay E.W. ..| Rise, sinall oscillations .| Irregular, escillations,
...122|56/...113]25 . "G 8 N.E. 13} -8 E. 27+{ 39| 43 524 Oscillatory change to west ..| Irregular .| Bay + —.
7i01|22|...[15158 ... C. 15 N. "~ §..|15] OW.[ .. 15—] 20] 28| 45] Irrcgular . ...| Irregular Irregular.
10/05(201 9|19|49 - C. C e 9191 55 E.| .. 50— 31} 20 17 Oscillatory change to cmt ...| Irregular . Irregular.
_+=-|22/30[10|12{59 . C.A. G50 - ofig| 59 E§ ... 27—| 14| 11| 13] Small oscillations | Swmall oscillations ... Small oscillations,
11{19(30]11{ 9[59 B. 15 N.E, f11j-9| ... 15| 15—| 8| 17| 20| Small oscillations ... Small oscillations ... Small oscillations.
...|23150/...]14|19 - C 5 N. |14 ’Sg} E. 2} + 42} -] 10} 15| 16] Two bays, each E.W. “v..| Two bays each 4+ — Two bays cach + —,
12:21100[12(11{20} ... A. b N. 12|11 55W. o} 5 4] Small oscillations ... .. | Rather quiet Rather quict,
< - r
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‘Taste LXX1T.—Continued;

Auroral Data,

Magnetic Data.

O;rc'ixﬁ'!;eﬁ‘ce; ) 1 "Times of Turning Points, ' -Bﬁ‘gl’el’:.iﬂ :Characbcristim of Maénetic Curves.
K = Colour. | Type. Alg, Dir. i - - . N
_ Local, | Green- : | D. H. l v. |o l H.| V. - Db, H. V.
B dvlhl'mldlh\ m\ | ° dlhl m [ m- , m '{IY Y
- Avug., 1912.- . ) . . : : . - :
...]22150}...413; 18 | ... A, 4 | NNE]..|13] 40-E] ... 7] 4] 5] Small escillations. . ... +..[ Rather quict - .:.| Rather quiet..
©.|24(00)...14] 29 § .. A, 6 NE. [...[14] ... .- 31 3/ 6] Rather quict ... .., +..| Rather quict " e «.| Small undulations,
13{05(25]...119( 54 C. G0 ' RO DUT IO I & B - {2017 _II Oscillatory chango to east ...| Undulations . Undulations.
...{05140]...120] @ ver C. 00 <200 1 Ej 50+ 20{ 19| 13] Irrogular e e ...\ Irregular ... . Undulations.
16(18{00]16). 8| 29 C. 10 E. |16 8 31w.| ... | .. f19| & 18} Irregular = ... ...| Rather quiet « i Undualations.
..|22j25|...[12} 54 .8 10 N |..[12] 45 E| 414 414} 37 16} 37| Bay EWW. o e Bay 4 — Bay + —.

C-|22035(.013] 4] .. A 10 N. 1 ] I « | 32 13| 40] Bay EW. ... ..  .|Bay+4+— .. . Bay + —.
21|20(20[21/10] 49 | v.p. [ . A 5 | NNE 2110 ... .| 66+| 66+] 63| 15} 45| Bay E.W. ... .. ..|Iregular ... .. ..] Irccgular
- ' - . i) 2 K 54l 19] 19] Bay EW. ... eee o Irrogular ... . Irregular.

Sept., 1912. . .
4]20[45] 4{11] 14 | .. C.s. 30 N. 4111 20 E| 33— 20+] 71} 20| 41] Bay EW. ... .:o| Irregular ... Bay + —.
»o[21}50]...|12] 19 | .. C. 5 N gl o ] 42+] .. | 35] 30| 24 irregt;lar ool Irregular ... Irregular.
12)2020{12(10| 56 | » AS | -5 N.. |12010{ 50 E.| 50+| 58+ 87| 47| 74| Bay EW. ... .. .| Bay+— .. . Bay + —
S 1K O YO - (RO A, PR JO1 1) } RO I | 54] 31| 59} Bay BEW. ... | Bay + — ... . o.| Bay + —.
13|21f00|13{11] 29 A 25 N {18 B ... | 26+] 13| 3| o] Shallow bay EW. ..  ...| Nearlylevel... .| Shallow bay + —.
..|22[36]...13] 5 A, 5 N. |..[13] 27 E.| 18+| 18+] 19| 25] 24| BayEW. .. .. .| Bay+— . .. Bay + —.
1401100|...[15] 29 | ... A, 5 N . [15]34W. ... Qo] 7| 9] Irregular .., ... .| Ieregular .., . Ircegular. -
. [24100{14[14] 20 | .. A. 4 | NN.E |14{14 40 E.| 42+| 42+] of of 15] BayEWw. ... ..  ..| Smell undulation ... Small undulation,
15l03(20| |17| 49 |. . A, 90 SRR OO0 5 L/ R R 8 6] 5| Ratherquiet... .. ..| Rather quiet . .| Rather quict.

" 1621lo0(16[11} 29 | .. A. 5 | "N e[| g2 E[| 24| 24117 34} 37] Double bay EW. S Bay 4+ — Bay + —.
17|03}04(...|17 33 | ... C.A, 90 . |17} 33W. . 12| 13 10] Irregular ... - .. .| Irregular ... ., .| Ifregular, -
. [04{15(... (18] 44 | C. 80 (18] ... - 7| 6| 7§ Irregular ..| Small oscillations ... +os| Small oscillations.
18121)25/18[11(54'5 | r.p.g C 90 . 18|11| 40 E. {208:- } 55 +1117]26922¢] Bay E.W., oscillations +s+| Oscillations ... .. Bay + —, oacillations,
- |21]45(...112] 14 .C. 80 N L) . " 62} 95(118] Bey EW, oscillations Oacillations ... .. ...  ...| Bay 4+ —, oscillations.
20l0128l19(15| 57 | ... |. -C. -9 N s ..o oo | F17 30| 34] Undulations ... ... ..| Undulations . Irregular, :
«.[01]|50]...116] 19 | .. C. 12 NW. |...[16] 42W.] 48+ ... | 29] 20| 45] Undulations ... -.{ Undulations ..{ Undulationa,
«.|23]50{20(14] 10 | ... | ©C.. 14 N. Jeo[i4| 15W.[ 20+| 28| 26| 30| 37} Irregular e o Bay + — 7 L. o{ Bay + —,

PSR S N OO P IS 24} 9] 52 E| ... 54-+1 97] 50| 73] Double bay EW* ... ... Irregular rise e ...| Irrogular.
24'20103;24(10{ 32 | . A, 8 N L. 7TE| .. - [120] 71| 37| Double bay. EEW. ... - ...| Irrogular rise Irregular,
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i [ i wi 4 . . . : . . .
n.--!- LRy o - e ' * - ' . e [ " *

: Aurora) Data; - —_ w7 i- Magnetie Data. -
wew . . .- t IR TRE o o . . .
- 4 :Time of " V) s iimes i Timing Points. © |3eBaneciing ', Characteristics of Magnetié Garves,
. -tOccurrence. : FoImes Lome Ao 1 1 v Hour. 4 - Tistics of Magnetic Curves.,

— " Colour.

TLoeal, | :Green-

v

'Ty]ie. ’

© Dir. ¢

. D.‘}I "

Y.

asn7li2j14l |

Mar.;+1913.
16J02{30]15{16[58

April, 1913

4j03[3¢| 317
10{0a(00| 9119
14{21(06{14/1135
- 15|23(15(15[1344
_16{22(25(16/12|54

wrafess|sre]ese]eni]ons

30

29

May, 1913,
" 6(20115/75
9[21/50} 9
“..o23l04)...
2912314129
30(21/50(30
o |22i40).
- 310600}

10[44]
12
13
14
12
13
20

33
10
19
16
20

R £

opal

70

-90

10

40 -

50-

- 45
90

14 .

90

|

N.N.W.

*N.E.: |9

8.

t

S S
~NWa J15)16] 25: B .y |

N.
N.E
ENE:

eaita
1513
1612
.13

&

- | 9]12
N.N.E. |...
“N.E.

N.N.E.

30(12
|13
320

31748 E.
9j19[ 10.W.|
38 W.

13} 54 W,
14/'18W.

s b

O.E.

10]157E:]

8 E.

197E.

50+
4o
504

47+

D Yo

54—
40—
15+

)

- 1-28[ 13| 241 Irregular-

»

ot ]34 22] 1) Bay AW, i e

50+

88+

“20F
254
~58+
27k

I

17
1 90

A58},
426
1 41)
69].

41}

18

10
1

10
54
12

-'8]..6].- 8

120
71

(- 60
»27

5.25
.63
- 55
43
10] 6| 8
16

v

‘Bay W.E., oscillations.

:Bay.E.W." e L e

‘Irregnlp,r,
Irregular
Rather quiet....

"Bay E.W. oscillations -
Bay E.W. oscillations .

BayEW. .0 ..

Bay E.W.
Irregular

Bay EW: ... .
Irregular .-
‘Undulations ...

AN

s ,.;rreguiat

S -B&y-—f—-—d Caan
--Irregulé.r

.| Trregular

-} Rather quiet :
..]. Bay +4--—oscillations
. "Bay +.— oscillations

.| Irregular

| Irreguiar o
L Bay— + . L.
..| Bay.—' +, odcillatio

B&y -+ — s,
Rather quiot een

..{"Undulations = ~

wwich: | .. AR
dih|mid|bfm] - - ‘ ° i Fylyly g " ‘|
Oct;p1912. . Ce Y e : . ; . .
10|23/26/10{13{55 C.- 2 | N 3|08 52-B[ 50+[. 504] A1[x20[: 2¢] Lrregular ..o ... Bay. 4= «d Bay- +-—.
14)20/50/14/1119 .., A, 14 | NNE D41138- B 44| 1424 43¢ 50/ 57| Bay.EW: ... .. Bay. + — wd Bay + —.
L2220, 132158 L L. S. ' 112 53+ ...+ {-36.40[::57]:Bay EW. ... o Bay - —. L. w Bay 4+ — - -
A OO SO Y Y vo e R38R L | 20499134 73] Bay EW.  ..0 .o L] Bay 4+ — va| Bay 4 —
15(22(15|15[12}44| « f.g. C 18 | Nw. fis[12) .y | 54+| 54+]83|113(170] Bay EW. .. .. .| Bay.+— | Bay 4 —.
defefeeferefee] e v | 18] 2R ’ 73/-73(133] Bay E-W. ;L Bayi4.— 2| Bay +—,
17121 r A 20 | wE- 12 ‘ '

.l Irregular, -

-Irvegular,

4.] Trregular, -

.] Irregular.”

..| Irregular.

...| Rather quiet. )
..| Bay + — oscillations. -
.| Bay + — oscillationa.

“..| Double bay +-—,
...| Bay + —.,
o] Bay + —

Bay + —, oscillations.

‘Bay +-—.

Irregular,

"Undulations.
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- "TaBLe} LXXII,—-<Continued. o
" Auroral Data.- ’ ©* Magnetic Data. | )

~o££‘:§§.§e. 1 i | "¢ Tiines.of Turning Points. FE%I?J’:M “Characteristics of Magnetic Cirves, **

RSN « Colour. Type. Alt, Dir. 'y 1 - : T . r
© Locali | Grecn- L t - :I D, | B v, l;u;; V. D , UH “V.

WL 1 T AR R
~dlh|[m|di|hlm o9 ot id hlm -m | .m iyt y . ’*
LN .

-June, 1913, . : y , . ) . .
2101100 1[15]29] - ... C:B. 45 ' N.N.W.J.1j15:30W.| 32—| .32—] 26) 20] 18] Irregular e Irregular “Trregular.
. |18i14] 21 843| .. B. 50 N Rkl ss Bl . g oo |20018016] Bay EWL . . W3|TBay— '+ Bay — +.
v e F9) | 2] 2] 21 18| 24 Bay EW. ... ... | Bay— + . “Bay — +.
- 122)250.. 112154 A 5 | N |.12) .ol i e pa2pa)as] Undulations ... ... .| ‘Undulations _ Undulations.

- 4lools0|- 3|15110| .. “B. 15 | N .35 10w .. | .. o] 19| 280 22| Undulations ... ... . ..|Trregular . “Irregular.
- 5l19|38| s|107 7| .. C. 35 | NNE. | 510 127E| ... .| 30| 15| 14 11| Bay.E!W. .| Irregular . Rather, quiet.
_..:|23|20|...{13}40 " B.S. 15 [N.NW.|..[13] 46 W.| 50+4| 50+| -7| 15 21| Small oscillations J Irregular ... . ...| Irregular.
-6{16/43| 6| 7]12 ‘B. 25 | N -fel 7 B 124] 144y 21] 11| 16} Bay.EW. ... .. - Trregitar .| Bay + —.
~..|19]30]...] 9|59 CAC s NE e 4SW e : ¢ | 16] 14| 10] Trregular | Trregular .. .| Trregular.’
“...j20l24]...10 53 CA. 12 N, 10 LSO R .. 121 15) 14 ;Irrégula,r Irmgﬁ{ar,' iee . Trregular.
-..21100[...|11{29] A e N L] ow| . . i 18| 10| 0] Ireegatar . i ] Trregular .| Irregular.
Leslagl. 3] L S. 45 N} Lot o] s 18] 10 29 Trregular | Lzegiler, fall: o
1lje2lsen1jislesl . | G N. [ri}13{.38.E.| .30+ | 30+] 26 22| 271 Bay.EW. oo e .| Bay + —.

; 19 2304/19(13/33 -G 90‘ {13 {ig‘g :{igi 35+| 45} 94/111] Bay E.W:, oscillations’ :  Oséillations ... ...| Bay + —, oscillations,
+20[00(33)...115] 2| . r. A 12 | NNW. L1580 . T VRS IS BT 18| .22} Trrogular cwrs ae|~Small bay + — Bay + —.
223122|13|23]12{42 A | 35 N. - es2l.s0 E " 364} 18| 15| 37| Bay EW. - ... . .. ;.| Irregular il Bay 4 — t
.25121(35[25(12| 4 B. 5- | N.N.E. |25{12 . 25—] 5| 5| 6] Rather quiet, e i Rather quiet ..| Small undulations.
-.|24i00]... (14|20} .. AL 4 | NNE |14 .. o] Lss4] 7 10] 12] Irregular ..| Small oscillations ...| ‘Small oscillations.
-30(03(50/29118(19 C. [>30 | N.E {29018 35 E.[ .36+ 36+] 20{ 12 17} Bay E.W. , .| Irregular ' ...] Undulations,

..[06]30|...120159 C. <90 .:|20| 59 E. 52-[-' 54| 40{ 24| 28] Undulations ... 4| Undulations . ;.| Undulations. -
lie|14]30] {43 B.S. 10 | NE. 30| 9| 15°E| 24— .. ‘30| 28| 21| Bay E.W. | Bay — + .| Irregular. .
{20150 (11§ -B. 30 NNR. .11 ... (] 40— .57+].28].27| 24] Undulations ..| Irregular .| Irregular.
22000 1528 B.S 35 NoEL 120 ..., . . 55— |- 1€].13] 26| Undulations e e .| Irrogular risc - o +| Irregular fall,
+ July, 1913. } ) e . a a , . ) } -
- .1101§20]...|15]49 «B. L[ 720 ] .N.E. | 15 oo o o34 1.220 231 23] Irregular = ... ... .} Irregular fall’ \ Irregular fall,
...[o5]10]...[19(39 G 90 : 19} 15 B| ... o | 20] 12| 15| Irregular - ... ... ... Irregular . Irfegular.
L |07]12]... 12140 o |90 421 20| 33— ... .| 46 20[.23{ Bay W.E. .| Undulations % .| Undulations, .
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- HEIMHI~HONVIUNISIA DLLANDVI -

Auroral Data. Magnetic Data.. . - - ) R ' R

: Og:“‘;‘r"eg{_é =l . Tir;iég of Turning Points. B;{noguerfn _ + - Characteristics of Magnétic Curves.
—— Colour, Type. Alt, Dir. — - -
-Local.” ‘i{i"-;l}f‘-. ‘ : N B I D. H. | V. D.IH. vy o D. I _H, - I W
dlh mldlh m e . d[hl m I m \ m Y]Y Y « ot ,. - ‘ - ) ' . l
July, 1913. o : _ ~

SN TN O O ) O OO . . 319 57 B 52+] 57+) 55 15) 23) Bay EW. ... ...] Mainly — + .| Bay + —.

3119(39| 3|10} 8 . s 2 | N.N.E. }...J10] ... 6-—| 10—] 43[ 20} 25} Bay EW. .. . .. ...} Mainly — + .| Bay + —-
...{22|37}...113] 6} . B.S. 35 N |13 24W. | ...} 11| 5| 6] Irrcgular «w.  -...| Rather quiet ...| Rather quiet.”
...|23140]...|14] 9 B. 15 | EN.E. |...[14] 54 L} .. 71 6] 6] Rather quiet ... ...| Rather quict ...] Rather quict.
4{23(00] 4|13l29 B. 25 N, |43 .7 38+| 3s+| 5| 8 9{ Ratherquict... ... ..[Shallowbay + —"...  ...| Shallow bay + —.
...124]00}...114]29 B. 12 | NNW.L..[l4 20| 20+| 5| 8 7] Rather quict ... ...| Shallow bay + — ... .+.| Shallow bay + —.
ol16l3s] 6| 7| 4| C. 30 | NE |67 ... | 4] 4| 5] Rather ghiet we .| Rather quict . ... ... Rather quict. ,
...Jo2)58)...[13(25] ... ¢. > |ssw. |13 . | .o | | 4 2] 6f Ratherquict... ... .| Quiet we” w.’ .| Rather quiet,
7|22i09] 7[12(3¢ B.S 10 N.E. 7112| 43 BE.| ... 57+ 25| 5| 16f Bay E. W, ...| Irregular ... .| Bay + —
lesligl..ralayy o | C 35 N ].13] s5W. g;’: 58+ | 26| 47} 56] Irregular, oscillations * -...] Mainly + — + .. .| Bay + —.
slosfool...|19]28| ... ‘A 90 oo )ohel sow.] so+| ... |13i 16 24f Trrogulae ... ... ..] Undulations - ..  ...| Irrcgular., .
...[07/00]...|21}28] ... A 900 | ... |.la1) 27w 1s4| 184 15| 13) 1)f Irregular .. ... .| Undulations . .. ..} Undulations.
.|22l32] shal 1| ... C. o5 | wr BB hs| a4 ®| 154] 23+ 18 120 16| Bay EW. ... ..  sgBay+— .. . . Bay+—
10{22/15/10(1244] ... B. 30 N. 10{12] 40 E.} ... ... {271 18] ...} Irrcgular s o-| Irregular ...~ .. " ... Trace too faint.
v.|22|53]--.(13]22]- . B. "35 | NNE } 13 ... v Vs Vas) sl X Irregular to west ... .| Irregularrise eeeuu| Trace too faint.
11/00|20]... 14[48] - C. 15 N.. |14 ... 55+| 50+| 15[ 17| ...} Irregular. ... -..| Irregular rise weo - +..| Trace too faint.
- 01l04]...|15]38] ... B. 15| N [.}15 .. | 28 8} ...] Irregular to west ... ...| Irregular .. wee. s Trace too faint;
...102103)...116]32 C. 20 | NN.W.J..116) 42W.] ... v Y4} 11) o) Tereguter ... ... .| Irregular ... ... ...| Trace too faint.
22/23|22122|13]51 B. 30 | NNN.E 22113) ... | ... ... | 13| 24} 31 Irregular SR ...| Irregular rise - +..| Irregular. ’
23/00{35)...{15] 4 B. .20 N F-f15] ... | 9+| 24+] 10| 20 26] Irregular ...] Trregutar fall . ...  ...|] Irrogular.
© 26104|00|25|18]20 C. a0 | ... leslisl 29 B 204! 264l 42l 83l a2l BayEW. ... ... Ll Bay+— .. . .| Bay+—-
...[21706]26]11]35| ... A. 12 N s . . 9| 4f 5| Undulations ... ...  ...|] Rather quict e« o] Rather quiet.
...{22l07)-..{12[36] ... A. N f.i2l 2 El .. 35+ 12| 8| 7| BayE-W. ... ... ..|Iregular ... .. .. Skortbay +—
27lo0j43}...115112y ... " | C.B.P. T 15 ‘o .flal . a7t 7l 4l 4] Rather quict-... ...I" Rather quiet = ... ...| Rather quiet.
...jo1{38}...|]18f 7| ... B.S. 6 N.E .16} 42W.f .. | 35+] 21 5 -§ Bay W.E. .. .. «..] Irregular ... o or.| Irregular.
.Josloof=fiTizel .. | C oo | owav. Loal w124 c35] 31 18] 24 Bay WoE. ... .. ol Trregular ciic cae o | Bay 4+ —s
_dostoot..J1efeel ... 4 C. -1 90 e |19 18WL L 15+| 141 18| 28] Irregular ... .. ' .| Trregular ... .. ... Irregular.
...|o6|00.:={20(29) . ... c | ool . Llkd .. | 8s+| ... [11]10] 12] teregutar: .. . .| Teregular ... .. .| Undulations; .

e LT8127] 7T ... A, 15 | NN.E J27; 7 ... 7] 13| 6l Irregular: ... .-.] Irregular fall e v Irregular. .

—
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Tasre LXXIT.—Continued. :
Aunroral Data. Magnetic Data. ! “ oo
0(':1(‘:3::80?;23. ) « . Times of Turning Points, Ils;ﬂg:;n . * Characteristics of Magnetic Curves: \
- Colour. Type. Alt. Dir. - . - i
Local, | Grecn- ¢ - ) ' . I D. [ H. 1 v. D.' | v. D, H. V. _ 1
L - | ._ )
dihim|[d|h|m : ° dlh| m m m Yy |y
. _ . N e e
July, 1913, .
s . . oL - X . . Cdfl
...}18]00|...| 8|29 B. 10 | NN.E. |...| & .. 50— ... 6| 9| 15] Undulations ... - Irregular Trregular. =
L8132 8] 1 A, 15 N |9 10w, N 7| 9(.10) Irregular ... .- ...| Undulations Undulations. E
... [20100]...]10]29 C.S. . ...110] 20 E. 25—} 12| 5| 6f Irrogular .., v..| Irregular™ ... .| Irregular, - =
- 121100111129 A, . N. .1 61 4| 5} Irregular «..| Irregular ... - .| Trregular. g .
...[22]30]...[12(59 A, 7 N. }..l12 . 10{ 8| 7} Irfcgular to west Irregular .., . .| Irregular. . ';
28100(35(27(15| 4 C. 90 v 27|50 25W.| 45— 45| 13] 0| 11] Undulations .. . Irregular | ... . ..| Irregular. =
..j21je3log11lse| ... AS. 15 | EN.E psli1| .. v |13 2| 3| BayEW. . Rather quiet | Bay + — B
<.21135(...(12] 4] .. A. 12 |'ENE |12 6 E) ... 8+] 10[ 4| 8 Bay EW. ... Undulations . ...| Bay + —. E
.2alts)... 1547 A. 15 | N |13 50 E| 42+| 42+] 10 9] 12| Bay EW. Bay + — ... | Bay + —. - =
29(00{451...115|14 C.G. 15 N. |18 . 1+ 01 13| §| Irregular Undulations Irregular. g
+.[20(00[29110{29 C. 45 | NN.E. |...[101 31 E.] 33— 8 6| &) Irregular .., e ...| Undulations L Rather quist. =
30|00 36 . )15] & AL -3 N. .15 .81 71 9] Small short period oscillations| Short period oscillations Short period o3cillations. 8 -
...|05[50]...[20|19 C. 80" v fef200 L -12| 7] 20} Irregular to west Irregular ... - | Irregular fall. =
--+120]03/30110|32 18 [ EN.E. 36(10) 31 E.; 37— 131 9] 16] Bay EW. ... . vo.| Irregular ... .. Irregular. i
31|19{20131| 9f{49] ... A, 12 [ NNW.IB1 9 - 81 T 5] Irregular - ... Jrregular ... Irregular. - g
S | =
 Aung., 1913 . ) . |
1 {03007 * 17|20 C. 10y N [*(17] 3 W.| 15+| 16|21 16| 20y Bay W.E. ... .. Bay + — - em Bay + —. S
...|03[46] * |18]15 C. 30 N.E. "|*(18] 57W. 4] 5| 18] Irregular . TIrregular . Irregular. .
«-[05{30] * [10)59 C. 20 *{19) 35 E.| ... 12| 8| 10] Irrcgular Irregular JIrregular.
. 10|16 1 .
e00(30/*2050| .. | C 00 | feeoli i mIOL 42} +| 19] 18| 15| Double-vay E.W. Doublo bay + — ... Double bay + —,
- 82321 5|13{50f ... C. 5 N.E. | 513 : 15| 5} ...] Irregular .- Rather quiet No trace.
6l00j15| 5jiajed] ... A. 20 N. 5|14 ... . 7l 4| ...J Irregular - Rather quiet No trace.
...|18130] 6| 859 B.P. 10 N.E. 6 8| 31 W.| 40+ . 15( 21} 20 Irregular Bay + — .. " Irregular. .
...[20(00]..;]10[20] ... A, 12 | NNW. L.l b . 13} .6] 5] Irregular - ;| Irregular ... Rather quiet.
.|21/361...012] B} ... A, <12 NNW. L. |12 . 70 4| 3 Irregular . .., +..] Rather quiet Rather quiet.
8|04{00] 7(18{201 ... c. 1 g0 e -7|18 4] 4f 5] Rather quic Rather quiet - Rather quict.

* July 31st, '

178
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~ Tasre LXXIIT.—Hourly Ranges on Occasions of Bright -Aurora.
ElE) . . - . - .-:"“." . ‘.
,; June, 1912, . September, 1012, S . g
'H::(fh(lg-gf_-) g _Mean hour}j' range. | I hourly faqgig. - v fml'}'t"lj_mﬁge. A hourly rlingﬁ.; v hourly ri;nj;e.
. o, D 0 v . Ai}ir:qrn 1 _A?ul “_A_urno_ru -A]l Aurora . All Aul’:(:)n?._ “A_ll ) .
k. yl.v| ¥+ ¥ | ¥ Y|y Y o|o¥ Tl
7 1 |18 |18 | 70 /
8 6 [ 65| 35 | 20 .
9 g8 | 22 | 30 | 20 ; o
. s\
10 1| 34 | 23| 26 | o ] o pee ] one | 8O | 18 | B 1T
11 17 | 40 | 31 | 38 | 28| 18 | so){ 20 |'s0(n| 18 | 65(2) ] 20
12 22 | 52 | 62 | 53 | 21(4)| 30 | 45| 33 | 115y | 25 | 745y | 31
13 35 | 30 | 53 | 50 | 74| 33 (7| a1 | e2 @ 17 | 1@ z2
’ 14 "33 | 83 | 43 [ 61 [123(5)| 83 |137(8)| 44 | 25(1)| 14 | 24| 1
15 C16 | 36 | 41 | 59 | 76(9) | 29 |134(4) [ 41 | 1o(2)| 12 | 26(2) | 16
16 17 [ s0 | 35 | 42 | s 28 13| s | i8] 14 | 20| .16
17 6 t 41 33 | 20 8(2)| 12 8(2) [ 17 | 200y 11 | 45()| 15 .
18 7 (32| 16| 2 |ayn|le]|]dan| o] sl 14 8(2)| 20
. o q - : ; : : . '
19 9 | 34 | 22 | 36 | 26 14 | 87(2| 23 s(1.17 ()| 21
20 12 | 27 20 28 12(25| 186 28(2) || 23 i | e
21 10 25 21 26 24(3) | 22-| 40(5) | 25 !
22 oo s | 31 | | syl 26 | @) 2t .
23 2 | 78 | 47 | 50 | 18| 27 | 28(1) |, 3
Totals and Means, 1912 | _ .
_end 1913 .., .| 227 | 37 38 43 . P R . U O
Totals and Means, 1912 . | . ‘ o
© alome,. .. ..[140 [ 48 [ 52 | 66| 54 26 7 33|42 | 17 || 46 | 22
Tatals and Means, 1913 .|, j | » ‘ ‘
¢ alome... ~ .., .. 87T | 20 17 | 21 '
_ i
. N
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