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EDITORIAL PREFACH.

Ix this volume are to be grouped reports’on several related subj ects compmsmg, ﬁrsbly, :
Auroral Phenomena; secondly, Atmosphemcs and the Strength of Signals in connection

- Wlth ereless communication from Macquarie Island to Australia, New % ealand, and
' Antarctlca, thirdly, Magnetlc Storms as recorded by the Eschenhagen Magnetograph

Itis hoped that the analysw and dlqcussmn of these records will result in furtherln g
knowledge, not only concerning each department independently, but also the more

" important question of mter—relatlonshlp

As this was the first polar expedition to be-equipped in all three deparfments
mentioned, a special effort was made to secure a visual record of auroral manifestations
as complete as possible. This applies particularly to the Main Base Station in Adelie
Land, where the recording magnetograph was set up. By .comparison, the auroral

_logs of the other bases are more or less scanty, and, further, they suffer from

deﬁclency of observers already well trained in observatlons of that nature..

An added interest is given to these results on account of the geographic poéition
of the stations. The Main Antarctic Base was in an entirely new sPhere Also it was

on the opposite side of the Magnetic Pole to the McMurdo Sound region, ‘where the bulk

of previous Antaretic records of the kind had been secured. Flnallv it was very

‘sultably spaced in relation to a Western Base (Queen Mary Land) and a Subantarctic

Base (Macquarie Island); also to Captain Scott’s bases at Cape Adare and Cape Evans
which were contemporaneously occupied for portion of the time.

The records from Macquarie Island have a special value, for they constitute the
first continuous data from the great Subantarctic region lying southvirard of Australasia.-

This ﬁrst part of the volume entitled * Records of the Aurom Polaris,” -
is intended to include, besides the journals of the actual observations, only such

~ana1ytlcal and discussional matter as arises out of a simple treatment of the

observations. This I have personally undertaken, recognising that, other things

| being equal, an analysis of thé record should preferably be conducted by the actuai

recorder, on account of better understanding what, the references imply. Fulther
aualys1s and general discussion is reserved for those better able to deal with the
suh]ect and will embra,ce the correlative magnetic and “ wireless” phencmena.
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L mINTRO)U CTION.

THiis Gofitiibiition o comptises the records of ntotal observatlons riade. by the Australian
Antaretic Expedluon together w1th gertain tabulations and rériarks relatlng theréto.
The report deals Wlth jourhals complled it each of the bdse statlons,* reccrdmg aurots
observed in all; thiee records namely S '

1. Cape Denison, Adelié Land (lat 67° 00, long 142° 40 )—Mam Antarctm Base
. “The Giottoes;” Queen Mary Land (1at 86° 20 long 95° 02 )—Western
Antarctic Baié: '
3 Macquarle Island (lat: 54° 30", long. 158° 57')— Subantazétio Basé
Al will be noted the obsérvations recorded at Cape Denlson aré on a mich moté
detalled scale than is the case at the subs1d1ary stations, where; ofi dccotmt of the l1m1tedl
stadf; observatlons ‘Were; of necesmty, L fréquént and searchmg Tiidesd, at the Main
Base Statlon, Adehe Land a specral effort was made to seclire a ‘récord as contmuous

- 88 poss.lble of ths appearance afid phases of aiirordl I'riamfestatlons As. I had ‘besi

speclally mterested ifi the recordmg of aufdral phenomena at, Capé RoydsT ini the Ross
Ses ated on 4 prev1ous expedrtlon it was most fitting that I should take charge of the
record on ‘thS occasion also.

In the loggmgs of the phenomena at Cape Demson all members of the Expedltlon;

......

--------

, stratlons ieére ini progress 56 that besrdes bemg personally respons1ble fof & large pro-

portlon of the eiiti1és, I was ablé 6 abstract and edit the matter in this present tabulated
foriii at regular aiid fréquent mtervals at Winter Quarters; whilst thite Was still & & chidiice

of checking, with the observer; all doubtful entries.

Entiies madé durmg otir second. year at Cape Denison ( 1913) wete 1ote regular, |
and probably, on the Whole more accuiate than those of 1912, for i & sinallér hifibér of
staﬁ took pirt; snd they were; after the fitst year's tramlng, nmiore acoiistomed to the

'WOI‘k Apart fron - my own contiibutions, the Cape Deérison log is niore- espe(:lally

mdebted t6 E. N Webb! (the magnet1t1an) and to the follovvmg gentlemen Who spént
second year with ine —R Bage, C. T. Madlgan, A L. McLean, F: H: Brckerton, and
A J. Hodgeman '

Steps wére taken to secure umformlty in thié methods of observmg and recordmg
The piogram included scanning the Lidavens &t inteéivals; 50 far 48 posslble, 16¢ exceedmg

61ié hotiF; bt at shorter ifitervals at tiities of the diy When the phenomenon Was miogt

prevalent, anid in all cases when dénionstrations weré actually ifi plogress:

* For maps illustrating the distribution of Statiohs refer to Vol I 6f thii§ series.

+ Vide Auroral Observations at thé Cape Royds Station (British Antarctic Exped., 1908) Trans, Rloy. Soc.,
. Aust., Vol. XL, pp 151-212.
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The remarkably adverse w eather—-hlgh winds ard denso drifting sno\\——»\’hlch

proved to be a feature of the Cape Denison locality greatly increased the difficulties of
observation. During frequent and. prolonged. periods the heavens would be completely
“+obscured ;. either. overcast by cloud or invisible owing to dense drifting snow, which,
at times, ﬁlled the. atmosPH ere for days together, 1mpelled by winds of hurricane velocily
sweeping down the coastal slopes from the interior of the contlne_ntﬂ ice-cap. "All
such occasions of obscurcd sky. are logged, so that the record of aurorz chserved ¢an
) be related to the actual period of unohserved sky ‘

“On many occaslons very detailed records of v1sual obselvatlons at close time
intervals were made, with a view to careful comparison with  magnetic deflections as
recorded by the magnetograph; at other.times, for comparison with the reccrd of the
1ntens1ty of signals received by our w1rele°s telegraphic equipment from the qnmlar
installation at Macquarié-Island.

In all cases care was taken to secure aeouracy in the times of observation. Whelel

_ the entries appear at short and frequent -intervals, “special -accuracy was secured by,
observing the- time by a half chronometer, Watch carried on, the person, and checked
against the chronometer time within the hut. Loggings were sometimes made in this
way to fractions of minutes and are strlctly comparable with the magnetograph tlme
tecords.” All time entries are in terms of local mean time. .

*. The record of the Western Base Station, Queen Mary Land, was contributed to
“.by all members of the party, but was the particular, duty of the meteorclogist, M. H.
Moyes, x}fhg was more especlally supported by A. L. Kennedy, the magnetitian. As
at the Main Base, the time entries refer to local mean time. A system of night-wateh was,
maintained as at Cape Denison, so that the record deals with the whole of the twenty-
four hours,. though very limited in the frequency of entries. Both in this log and in
that of Macquarie Island the method of entry and the character of observation differs
considerably from the standardised model adopted for Cape Denison.

The auroral log at Macquarie Island was kept by G. F. Ainsworth, meteorologis't

in charge, during the years 1012 and 1913.  The loggings for the year 1912 are so meagre
as to Be scarcely worth reproducing, but the following year special attention was given

to, the subject, and a useful record is presented. After that date, Mr. H. A. Hunt:

(Commonwealth Meteorologist). maintained and: cccupied the Station with members
of his staff;" but the records of the year 1914, made by Mr. Power, were lost with him
in the foundsring of the relieving steamer Endeavour; as a consequence, only sucl
remarks arc available as were entered by Mr. Henderson, the wireless operator, in his
journal, which merely records the presence or dbsence of auroral phenomena each evening
at the time of communicating with Hobart and Wellington. The records for the year

1915, made chiefly by Mr. Tulloek -are avallable and -are reproduced hereln AH_

* times are local mean- tlme




' RECORDS OF THE AURORA POLARIS—MAWSON. 9

II —mTERMS EMPLOYED IN THE DESORIPTIO\T OI‘
' AURORAL PHENOMENA.

Tue following types of Aurora are recogmsed —

Arches .and Ares. are luminous manifestations in the heavens of more or less
regular or evenly curved form as ribbons of considerable longitudinal extent, usually

. continuing beyond the limits of the horizon ‘on either hand

There is considerable confusion in htemture in the apphcation of the two terms,
some observers taking them to be synonymous. It seems best to restrict the application
of the term Arch to those forms which traverse. the upper atmosphere along a niore
or less straight path, which, by keeping its vertical distance from and following the
curvature of the earth is, in fact, arohed or ourved in a vertical plane (Plate I, figs. 1
and 2). ‘

The term Are well descnbes such forms as are d1st1nct1y bowed in & miore or Jess
horizontal plane (Plate II, fig. 1).

Arches 'and Arcs are sharply defined along thell‘ lower margm and pass upwards
ih-the vertical plane as gradually, fading luminescence, either nebulous (Plate I, fig. 1)

or m long parallel rays .referred to as Streamers or F@laments (Plate I, fig. 2, ~and
Plate II, fig. 1). ‘

Bands are less regular forms than the- foregomg, elongated and sinuous, but
often very variable in cross—sectlonal dimensions. This term.is also used frequently '
in the journal when referrmg to a short length of arch or arc.

Curtains are the most dehcately defined types of auroral manlfestatlons Here

“the lumlnosmy appears in'a narrow vertical plane, often of great vertical depth. The

lower margin is always well defined and sharply terminated below, but rising upward
therefrom are long vertical filaments or streamers which fade out as they rise upwards
—a circumstance which results.in a much-frayed and indefinite upper limit. . The
intensity of the luminous phenomena is alwavs greatest along the lower margin of -

- curtams (wde Plate 11, fig. 2).

This vertical plane of lummous traceries is often folded upon itself m its course
across the heavens, giving it'an unmistakable resemblance to a hanging curtain

. (Plate III, fig. '1). Such draperied phenomena may hang suspended in the heeveng

for many minutes without dpparent motion. = At other times, especially when of
greater intensity, it may gently vibrate, giving to.it an aspect of peculiar beauty.

- Frequently curtains may extend continuously from -horizon to horizen, but in cases

of weaker intensity the brighter sections ornly are visible and a broken or’disjointed.

_curtam is the result.. Where still fainter, only isolated streamers may remain, yet the -

experienced eye may still be: able to note that the isolated phenomena are to be regarded
*10864—B
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as elements of a non-continuous (so far as v1s1b1hty is concerned) curtain. Note the

outline of three curtains shown in Plate III, fig. 2; the upper ones are successively’

fainter, only isolated’ streamers (or rays) appeanng in the case of the most elevated
example . '

Bays (Columus or Pz’llqré)._-_'_[‘hese appear to be nothing more than isolated
streamers, often of considerable height or intensity. In appearance and, no doubt,
" also in genesis, they are not to be distinguished from the first or last visible streamers
of a waxing or waning curtain; an end on view of a curtain or related form would
present this same appearanee In this ]ournal therefore, these forms are not specially
noted “but referred to as isolated streamers.”’

Whiils or Vm tices.—A rapid rotatlon of the luminous mass in a horizontal plane,
' or in spiral form, about an axis perpendloular to the horizontal plane. Such movements
“can- be properly discerned only when the phenomenon is,near the zenith, as it needs
“to be viewed from below to determine the nature of the activity.

Coronas as recordedin the Aretlo ‘Regions are often descrlbed as separete bars of
'luminescence, which radiate out from the same point, usually taken to. be- at or near
the zenith. :

“During three years spent in the Antarctic Regions the only a,pr)eamnceé I have
witnessed referable to this type, or apparently so, are yielded by more-or less annular-

"bands, or convolutions of curtains, with well defined streamers, when v1ewed from
directly below. Under such,circumstances the vertical filaments appear to eonvelge
‘upwards to the ze111th an eﬂeet due to perspeetlve “This is illustrated in Plate IV,
ﬁg 1. - : R

‘ Sheets are broad ‘nebulous masses of lummeseenee which spread more or less
“horizontally over considerable areas of the sky, usually as the later stages of aurore
:of great intensity., In their early stages they are usually very intense and then gradually
- fade away. S

Patchés are. irregular nebuleus masses of ‘small dimensions . of cloud-like
~ luminescence, usually of w eak intensity and fading out at the margins. Plate I, fig. 38,
" illustrates a patch, on the right-hand side of the Plate. ‘When of the weakest possible
intensity, of the nature of diffuse gleams, the term auroral biush 1s more approprlate
See Plate I, fig. 3,on the left side.

Auroral Haze is an almost 1mpereept1ble lumlnescenee of. the most dlﬂuce
type -

All auroral phenomens “are eonstantly changing in" 1nten51ty of illuminaticn,
These changes are referred to in the Journal of Records as Waxing and Waning.
Usually "the rekindling of the luminescence, after each pericd of waning, operates
definitely from one particular direction; this is referréd to as. the Travel of the
Lumvinescence or Exeitation. The latter- term: is more particularly.used. to.indicate

<y

=
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the -stimulation which is often regularly and rhythmetically conlmunicé,ted to the

luminescence of the filaments of ommms causing the sensation of a rippling of light - -

from one end to the other

By Trend is meant the actual geographic-bearing of the course of an arch,

curtain, &c.. The trend is difficuls to reckon accurately, unless the phenomenon is

near the zenith. In'the case of a-series of parallel arches across the heavens, only such
as cross the zenith appear t0 continue from horizon to horizon as a straight line. Those
nearer the horizon on either hand appear bowed away. from the observer, due to the
eﬁect of perspective. Thus they appear to converge on the horizon in opposite regions
of ‘the sky—the Noal’s* Ark efiect, commonly observed in the case of parallel bars. of

" cirrus cloud Plate II, fig.” 2, shows parallel curtained arches converging on the
horizon.

across the celestial vault.

Many very delicate effects are recorded in this Journal of Aurorz. So faint -
“were some of these that they were rendered distinctly visible only by staring mdewaye——

a 'bl‘lGls. which throws the focus upon a fresh and more sensitive portion of the retlna

‘The terms employed in describing the phenomena witnessed at the Queen Mary

Land Station and at Macquane Island do not correspond fully with the ‘above nomen-

clature.

A perusal of the records shows definitely that the-character of the manifestations

in the Subantarctic Zone 1s frequently quite different . to that prevaﬂmg in hlgher
southern latitudes. - » ‘

In all cases directions stated in the following Records of Aurors refer to tlue.
bearings not magnetic. . Time 1s Local Mean Time, and is recorded as bours one to
twenty-four, beginning and endlng at mldmght

Body Travel refers to the movement of the Iummous mamfestatmns G -INaSSE
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III.—RECORDS OF AURORZ.
~ ADELIE LAND..

.

| 1.—JOURNAL OF AURORAL OBSERVATIONS FOR THE. YEARS 1912
"~ . AND 1913, CAPE DENISON STATION, COMMONWEALTH BAY.

Chief Recorder: D. Mawson.
_ 1912, - -
i February,

13-23-45 Trace of three auroral curtains extending E. and W. low in the N. sky; the prmclpal curtain
is 12° above the horizon. The excitation travels mainly from W.to E. Thisis apparcntly
a brilliant display, for the sky from the zenith to the S. is still well lit by daylight.”

‘The display remained visible for a period of 10 minutes only.

Observations from now until 25th instant 1nterfered with both b) the strength of dayllght and
the prevalence of overcast skies. :

25-23-00 An arch trending approximately E. and W. situated about 6° above the N. hOl‘lZOD
24 00 No aurora seen.

'

26-23-15 An arch 6° above the N. horizon betwcen N. NW and S.8.E. This constltutcd of streamers
rising from a nebulous lower border. * The excitation scen to travel both ways. ’.['“0 parallel
~arches visible ncar the zenith. . .

24-00 No aurora reported. -

. Sky overcast during the 27th and 28th instant.

29-23-00 A faint nebulous arch stretching across the N. sky about 5° abovc the honzon
24—00 A faint trace of aurora in the N, - '

March:

wl

Sky obscured during tho 1st instant by drlftmg snow until 23h.
1-24-00 Aurora in the N. and N.W. Bky tcmpomnl} clear
Sky obseured by cloud and drift snow until 12 h. on the 8th instant. -

8-23-00 A strong auroral display in the N.W. about 5° above the horizon. Chiefly consisting in a curtain
extending K. and W., bright despite haze and moonlight. . '

Sl%y obscured by clouds. until 21 h. on 10th instant.

10-24-00 A strong display. . Curtain waxing and waning about 10° above the horizon extending from

" N.E. to N.W.
Sky overcast b) clouds until 18 h on 12th instant.

12 24 00 A faint aurora in the N.N.E

13-01-00 Sky clear, but no aurora reported.

[}

20~3O An arch about 5° up in the N. extending from N.N.E. to N.N-W. The cxcitation travc]hng
from the B. A faint red lower border visible for a while. This arc is bowed to the S., part
of a circle centric upon a focus to the N. A fragment of another arc is visible to the N.NE,
concentric on tho former.

>

:)).
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1912, ' ' T ‘ .o C

March. ' ’ '
, . 13-21- 50 Slnce 20 h. 30 m. the phenomerion has continued, though the ares have risen oons1dembly The
4 ' Jower limbs arc now 8 above the horizon and some of the streamers are particularly high,

even to 30°. An arc now stretches from thc W. horizon to the E.N.E. The excitation .
travelling both from K. -and W.

L, . + 22-25 The aurora continues, but is slightly more elevated. The arc is now passing behind a bar of
7 : - ‘ eirro- -strabus cloud.

22-55 The display continues strong and is sending up high streamers. - Part of three curtains are visible
in the N.N.E. They have now risen to 15° above the horizon.

24-00 An extensive arch 20° above the horizon extends from N. to E. Othcr fragments appear in the
N. and E. sky. .

14-00-15 Aurora faint in the N.
‘00-25 Aurcra abscnt. .

02-30 Two fragments of a curtain in the southern sk) up to 30° of clevation. Another extending frem
" the zenith into the northern sky.

02-45 Faint aurora in the southern sky.
03-10 Aurora ‘absent.

21-45 Aurora on the N.N.E. horizon. One streamer rising to an altitude of 10°.
.24-00 Faint durora behind a bank of cumulus clouds in the N.W,

Ve

Sky obscured by clouds from 3 h. on the 15th instant to 21 h. on 17th instant,
17-24-00 Sky clear, no anrora visible.
18-04-00 Ditto.

20-40 A faint a.uroml glow in the N.E.

21-45 A dull auroral glow extcndmrr from N.N.E. to E. to an altitude of 10°,
22-05 Aurora disappeared.

24-00 Aurora absznt.

i

£ ., ‘ 19-03-15 Long auroral bands from near N. horizon over zenith_‘, to 20° above 8. horizon.
' © 03-23 Aurora fading. '
03-30 Aurora disappeared,

24-00 Faint glow in N. and NE
90-01-00 Aurora absent. |
24-00 No aurora v1s1blo

21-01-50 A famt auroral glow at an elevation ‘of 10° extending from N.N. E to N E
02-15 A faint auroral glow from N.W. to' N.N.E. ' : .

19-45 An auroral arch in the N. sky extending from E to W. at an elevatlon of 6°. Second magnitude
stars just visible through it. The “arch sends up very high streamers ‘and has risen slowly
from the horizon to its present altitude. Nebulous patches which were left at intervals
-drifted slewly bodily to the W. ' :

20-30 The arch is now steady and waning. ",

90-40 The aurora had slightly increased forming a bnn‘ht nebulous band about 5° a.bovo the horizon

‘ . ~ stretching from the N.E. to W.N.W. .
’ ' . 21-00 An arch extended near the horizon from N.W. to EN.E. It is about 2° in vertncal depth
and quite nebulous.

21-10 The arch has broken down into a numbcr of scparatcd portlons

iy N
.
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19:2. . ‘ | . e

\141‘01 !
22-00 ‘A cartain 12° inhighest altitude extending from N.N.E. to-W.! In the E. a fragmcnt of & curtam'
shows at an altitude of 10°. - | ‘A‘
2-15 A faint glow from' W:N.W. to NN.W. Four faint streamers 111 the N.N:E, Thc phenomenon 0
gradually faded. .
23~OD A glow ]ust ‘visible from -N.E.-bo N.N.W. at ‘an-altitude of 10°. - ' , cq
23- 30 Aurora absent vl o
23+40 Faint glow in N.W. to W.N. W at.an altitude of 8°. .
9}—00 A glow in the NW
22-00-30 'Aurora absent. - ) ' ; ' A
0100 A faint auroral glow in the N. and N.E. ~ _ ,
23-21-00 An auroral glow on a low bank of ¢loud on the N. horizon. - - ' ' J
-21-45 A faint auroral glow still persisfing on the N. horizon,
]
21 20-30 A ncbulous glow on a cloud bank on the N. horizon.
21-15 A strong nebulous arch 8° up to the N. e\tendlng from N.E. to NW Several - deﬁned
strcanlcl:s rising above the arch. '
27 00 The arch had rizen a little hlghm and the chief 1llu1111nat10n appeared at the E. end. - ..
© 23-15 The arch still persisted in approumately the same position. .
21-00 An auroral arch waxing: and - waning at intervals situated just “above a cloud bank on the N
horizon from the E. X.E. to W.N.W. :
25-02-00 No aurora visible.
04-00"No aurora visible. :
19-45 A famt ncbulous aurora, several'degrees above the N. honzon . :
20-00 A fairly strong nebulous arch 5° abové the horizon to the N. " This appears along the- upper ' .

edge of a cloud bank on the horizon as was the case the previous evening.
20-30 The aurora has risen slightly and extended from E. to W. .
21-00 The aurora continues w axing and waning. It is now quite bright and has risen several degrees. » . 3

23-50 A nebulous band with occasmr'al strecamers about 12° above the N. horizon, steadﬂy increasing
in brilliancy.

2400 As last reported, but much br1ghter '

26-00-15 The phenomnnon has now waned and is rcpresented by a faint glow to the N anid N.E L‘ some
12° to 15° above the horizon; brlghter in the latter direction, °

GO 30 A faint glow in the \T and N E.; more extensive in the latter direction.
01—00 Aurora absont. o

N

20-00 A faint nebulous aurora”10° above. the horizon-in"the ' N.
20-30 As last reportcd - :
21-00 A large patch of aurora 20° up in the L also another 40° up to the W.N. W
21-45 Two faint bands; one very faint 5° up in the N.; the other 15° up to thé"N.
22-30 A- faint glow.20° up to the N. ‘

" 23-30. Aurora absent. - ]
24~ OO'Sky -overcast ) . R a

vy

27- 03 00 Sky overcast . ) ‘
04+-153A faint’ aurora 107 up in the N., observed in a temporary clearance in the clouds. oo

Sky obscured by cloud untll 18 k. on 29th. . e .' .

3
3
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1912.
March.

29-20-30 A bright auroral glow on'the N. horizon appearing behind a large 1ceLcrnr and below a bank.cf
strato cumulus clouds.. -

" 922-00 Bright moonlight obscurcd any faint auroral cffects. -

. 22-30 The clouds clearing away in the N and the mcon shining bright in the N.-N.W. Notwithstanding
. this, a fine display of aurora appears in the N. sky extending fromi.E. to W. This is in the
form of concentric curtains, as many gs three of which are visible. They wax and wane

rapidly.~” The highest of the curbains redched an elbitude of 60°.

24-00 A faint arch about 10° up in the 3. e\tcndmg . and W.; \wanmg slowly. - . - . ’

30-00-30 Aurom absult ‘ _
01-05 A brilliant curtain ‘aurora_in ﬂle form of two concentnc ‘ares 10° and ]5 up respeotively,

extending E. and -W. across the N. sky. - N .
. 01-40 The aurora is now-fainter. | A single curtaincd arc about 50° up extends from the N.W.- horizon
‘ ‘to the E. . ‘ : '

02-40 A very faint fragment of a curtain in the N.E,
-03-30 A faint arc about 20° up’extends from N.W. to N.E. . o oo T
04-15 Aurora absent, . _— , ' . -

* North sky obscured by clouds between 18 h. and 24 h., and later completely obscured for the
remainder of the month.

Aprii. : .
: Sky completely obscurcd by clouds.

1- 19 00 A small aurecral glow to the- W N.W. conumulpg un’ml 20 h.; visible in a temporary gap. in the
clouds. C :

Slcy.__obscured- by clouds and drifting énow» until 21 h ‘on the 13 instant. . o
© 13-21-30 An auroral glow 107 above the horizon extending from E. to N. 7

22-00 The aurcra has continued re- ﬂlummated at, intervals from the E.

24200 A falnt nebulous arc curved to the \T 20° above the honzm e\:tcndmg from . to N.W.

14- 00—30 The are has fadmJ to a foeble glow lastmg 1ongest in the N W.
01-15.A feeble auroral glow in the N.W. .

02-15 An arch extending from the horizon in the southern sky across the zenith to a pomt 20° up
' In tke northern sky. . Trending from the zenith to the west of north,

03-00 A feeble curtain across the zenith from the northern to southern sky
03-30 Aurora not visible; but moon has now risen. . - .°

:19-45 A nebulous arch near the honzon e‘(tendlng from the N.E. by E. to the N.E. The excitation
travelling from the E. end. -

21—00 The band has extended further to the N.W., so that it tretches from: N. E by E o N, - !
$21-10 Dmftlng snow obscures the, sky, but a faint auroral light visible through it from the N.E.
24-00 Drifting snow still obscures the sky, but a faint glow still visible inthé N E.

Sky obscured by clouds u"ml 21 ko on 16th instant.

*16-22-00 The drift cleared away, but no_aurora v1sxble.
22-20 A faint auroral glow on the N. horizon. =~
24-00 A faint curtain about 5° up in the N. sky, ex’cendlng from N.W. to 8.E.

'17-01-15 An arch about 20° up, ettendlug from NW. to NE.
‘ 02-45 A nebulous arch in the same position. _
04-40 Three small auroral patches about 30° up.in the N. ,Sky'.,' .
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1912.
April.
17-05-00 Nebulous patches about 20° up, eutcndmg from N. W to N.E. .

20-30 Aurora absent. : : i o
21-45 Famt indications of an aurora on the N. honzon .o
23-00 Aurora absent.

Sky_clear. No aurora seen between 24 l: on 17th to 18 h. on 18th instant.

18-20-10 A curtain autora 4° in depth and some 10° up, extending from N.E. to W.N.W.
21-30 A bright glow 3° above the horizon, extending from N. to N.E., with streamers rising above
22-25 A faint glow extending along the horizon from N. to N.E. '
22-35 The glow somewhat brighter and a few streamers rising above it.

'24-00° An aurordl glow visible above a bank of nimbus clouds on the horizon, extending from N. to
N.E. A streamer rises high above the cloud. -

19 01-00 A faint gIow in thc N. ‘
02-00 A luminous arch extending from N.N. E to N N. \’S appe“rs Just r1bove a bank of cloud.
02—30 Aurora absent. - -

20-00 A slight drift. . No aurora visible.
24- G0 Sky partly obscured, No aurora visible.

Sky overcast between 1h. and 15 h on 20th instant.

20-18-00 A faint aurora about 6° up, e\{tendmg from N. to N.E.

19-00 A strong glow extending from N.N.W. to E., between 8° and 18° of altltude Streamers show
between N.E. and E.

19-20 Two auroral arches with faint streamers rising above them; the first 5° in altltudc the second
10° in altitude. These extend across the N. sky from W. by N. to E. by 8. They are -
brightest in the E,

19-40 The arches have faded at, extremities, and concentrated in the N.E.. A faint glow in the S
20° above the horizon. ‘

19-50 The arches brightened considerably in the E and now e‘{tend from the N.W. to E. by 8. v Y
The altitude of upper arch is 12°,

20-30 A very faint glow extends from the N. to the N. N E., with very famt streamers 15° above the
“horizon.

21-00 A very faint glow in the N . N.E, and E., in the same position as previously.
22-00 Drift denser and no aurora visible.

93-00 A nebulous band extending from the N.W, horizon to the E, reaelung an altitude of 15° to
-the E. Streamers rose 30° in the N, and N.E,

23-15 A very strong aurora just above the N. horizon, extending from E. to W.  From N. to NW. it
forms a closed ring. Excitation passes rapidly from W, to E. .

23-40 No aurora visible. A bank of cloud obscures the N, horizon,
24-00 Banked clouds on the N. hOI‘lZOn No aurora™visible.

91-01-40 Aurora extends from 8.E. to N. E near the horizon ; sky almost wholly obscured by clouds.
02-30 Very faint aurora N.E. to 3.E.
03-50 Aurcra absent, although sky unclouded except c]ose to the horizon.

21-15 A nebulous band above a cloud bank 8° above the honzon, extending from E.N.E. to N. The '
band slowly extending towards the W, .

22- 15 A faint auroral glow in the N.E. ‘ _ ( _ A
24-00 Aurora appa.rently absent, but moderate drift, obscures delicate effects, -
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1912,
April.
22-20 45 A faint auroral glow 10° up in thc W.N. W.

23-20 Sky partly obscured. No iulfora Vl‘ilble

24-00 A bright curtain about 10° up in the N, extending 5° or 6° horjzontall&. The phenomenon
faded very quickly. S :

23-00-30 A nebulous aurora a fow degiees above the N. horizon, waxing and waning at itifervils of a
few seconds; re-lllumlnatmn comes dominantly from the W.

01-05 A faint auroral glow on the N horlzon o
0215 No aurora visible.

19-30 Aurora absent, though sky-clear, V
20-30 Aurord absent. Sky" cleaf, : : _
24-00 Ditto. IR | | S

24-02—00 An auroral glow ]ust above the’ N liotizox, exte ndmg from the \T W. to the W S. W Brlghtes’a
ab the N.W, énd; from wheré also the excitatioh dppears to come.

05-30 The glow coqtmucd between 2 h. 30 m. and 5 h. 30 m., though creeping rotnd =410\\1V to the 8. W,
06-00 A faint aurorai 510\\ i the N.W. to 8.W.
07-06 Sky obscured by clouds uutil the evening of 26th.

© 26-21-00 Dltto

22-00 An auroral glow 25° up in ‘the NN.E. Scen dlirill.g strong moonligbhf.;
23-00 Sky argcly overcast. : S

. .
-

97-03-00 Ditto.

04-00 A faint curtain aurota strétching fromi the W N, \V horizofi up to, 15° in tlic W, .S W., and down. I

to thie 8. by E. liorizon, Tlio deptli of the curtain was uniform, about 6°. T e excitation
moved towards the S.W.

04 10 Auroia faded except for a faint patch in the W.8. W, '

04-40 A faint baiid dbout as: strong as tlic Milky W ay strctclun g from 8.8.E. to a Point ]O° E of the
zenith.

05-10 A faint band stretching from the 8. E. to th( zenith, then curves around to a, pomt 10° E of
the zenith.

05-20 The band has faded, L\cept a iragmnnt UE a curtain db fhe zculth, trendlng N.W. by N,
05-30 No aurora visible. _ - .7
06-00 Ditto. ' : :

20 00 A curtain cxtends from NN, W to N.E,, 10° up at the.oxtremitics and 20° in'the centre. "The
brilliance is dimmed by bright moonhght S

20-30 A strohg curtain, 5° up, extending from N.W. to N.N.E. Ripples of lumirescence travel,
~ rapidly along it. The colour is a fairly’ uniform siskin-green, the efiect ‘of viewing in
mioonlight being to modlfy the apparent colour At thls time the N. horizon appedrs “of i

pinikish hue to a height of 4°-

24-00 Sky overcast. No evidence of aurora.

28-05-15 The N. sky o‘bsclired Several streamers in the zenith. :
06-00 A fragmentaty curtain extends from a point 45 up in the 8.8.E. to a pomt 30° up in the
N.N.W. The sky has cleared.
Sky conmderably obscured by cloud and dnﬂ; snow until the 30t;h.

30 03-00 No aurora noted. Skv partly obscured
06-00 ant snow obscured the sky to an altitude of 20°. No aurora visible. -

2400 The zenith clear and moonhght strong. No atrora visible.' -
*10864—C ’



18 | AUSTRALASIAN ANTARCTIC EXPEDITION,

1912.
May, '
2- 20 00 Sky partmlly clear. No aurora visible, -

24-00 Light drift snow and strong moonlight. . No au:ro.ra visible,

- 3-01-00 Ditto.
03-00 Ditto.
06-00 Ditto.

18-00 The lower sky, only, obscured by-cloud. No aurora visible,
21-30 Clear in the_zenith. No aftrora visible.
24-00 Sky partially obscured. No aurora visible.

4-06-00 Very little drift; cloud on the N. horizon only, No aurora noted,

-18-00. QLV cléar light drift only. No aurora visible.

2200 A fine auroral curtain 15° up, from NNNW, to EN.E.

22-40 Sky clear. A faint auroral glow 10° to 12° above the N. horizon, extending from N N.E. to
N.N.W. ‘

24-00 Sky clear; slight drift. No aurors scen duriag the early morning hours,

5-06-00 Ditto.

18-00 Clear sky. Bright moonlight. Light drift. No aurora visible. -

21-30 Clear sky. Bright moonlight. Slight drift. A bright aurora in -progress. A contorted
curtain about 45° up extends from N:W. to E. The luminescence flits from one streamer
compouent to another. The brightest of ‘the stroamers. shows strong colour in vertical
arrang:ment, being tinted green on one side, vellow in the centre, and pink oh the other
(E.) side. 'The trend is appr(}\mlatf‘ly W.AN.W. to ES.E..

. 21-35 The curtain has now risen to 60° up, and has extended to the W.N.W. It now ShOWS con-
siderable convolutions.

21-40 Tt Lias now ‘faded, excepting a faint demonstration in the N.W. The most lrilliant display in
. connection with this demonstration appears to have taken place at the castern end.

22-15 No aurora visible,”
24-00 Ditto.

Sky now obscured by cloud until the 9th inst,

9-02-15 Sky clear. Slight drift. No aurora visible,
"06-00 Sky clear. Bright 1_noonlight. No aurora visible.

18-00 The N. sky clouded to a height of 20°. No aurora visible.
Sky now hecame ovareast until the morning hours of 12th inst,

12-06-00 Bright nebulous patches representing a discontinuous arch crossing the zenith in a S.E. to
N.W. direction. Faint streamers appeared in the sky between N. E and N.W.

06-05 The arch over the zenith now bunched.

06-10 Bright curtains extending from the zenith. _

06-30 A faint curtmn and isolated streamers in thc N.W., and a fraﬂment 40° up m the N.
06-35 A faint aurora in the N.W. .

06-45 Faint streamers in the N.W. The fragment in the N. sky now brightens u}; o

06-50 Three arches in the N. and N.E. sky: The first about 25° in lateral extension and 15° up in the
; the sccond at an altitude of 60°; the third a small fragment only somewhat N.E. from
thc zenith. ‘

06-58 The arches just referred to travelled slowl} to the E., or somewhat S, of E The streamers in

the N.W. again became visible for & few minutes. .

-.'XI

4

«
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May.

l2-07—15 A faint arch at an altitude of 35° appears in the N.W. Within a few’ mmutes later several others

also appear in the W.N.W. and N.W., and all travel rapidly to the E. : .
07-45 The tmhght 1s now 8o strong as to obhterate any auroral effects.”.

.. 16-45 The sky is- now dark enough to discern several of the brighter stars An auroral glow is just

visible in the N.E., and is rapidly spreading. - . _
17-00 A fine display is in progress, extending from N.N.W. to E. to a height of about 20°.

* The phenomenon recorded in the last two entries consisted chiefly of a prmclpal curtain with
several subsidiary fragments extending N.W., later becoming W.N.W. 1In thé earlier stages
" the W. ends curved to the N. The lower border of the principal curtain showed red in colour
from time to time. The excitation appeared to come dominantly from the E. On its first
appearance the curtain was built up of streamers, but as time elapsed the streamers became
leavened, and the arch assumed the character of an even nebulous band, waxing and waning

at 1ntervals

1800 The nebulous arch still continues but is gradually fading.
_ 2145 An arch 15° to 20° in altitude, extending from N.W. to E. Streamers rising from the E

extremlty
24-00 Sky clear. No aurora visible.

13—00—45 A nebulous irregular band extendlng from N E. to 8.E.

01-15 No aurora visible..
06-00 Sky obscured by drift.

" 18-00 Ditto,

24-00 Most of the sky clear. \To aurora v151ble _ . S

14-00~10 An auroral glow 10° above the horlzon e‘{tendmo from N.E. to WS.W.~

.00-15 A curtain develops from the 8. by E. towards the N., passing 5° E. of the zenith.
00-20 A curtain 5° E. of the zenith trending N. and 8.

00-25 A faint glow 15° above the 8.85.W. horizon.. S

00-27 Aurora disappeared. : .

01-00 Aurora absent.

02-00 A faint glow in the 8.8 W.

02-10 A faint glow 10° above the N.N.W. horizon.

03-00 A faint band trending 8. by E., extending from 15° above the 8, horizon to a point 5° N. of ‘the
zenith. It dlsappeared a few minutes later.

04-00 Aurora absent.
05-00 Ditto. | ‘
06-10 A faint auroral glow in the N.E.

Sky now obscured until 20 h. on the 15th inst.

20-45 A bright nebulous band 30° uf), extending from N.W. to E. At the E. extremit); was a strongly-
coloured green, yellow, and red streamer. ‘ C o

21-00 A fine curtain 25° in altitude, extending from \T W. to E.N.E. Tt appears to be exténding to
the W. .

'21-11 A thin band 10° in altitude C\tendmg from N.N.W. to N. E Most intense in the N. by W.
21-30 ‘A faint band 10° in altitude, extending from N. by W. to E.

21-39 A band 12°.iu altitude, extending from NW. to NNE. A sécond band rising from the E. to
an altitude of 50° in the N. by E. and terminating in a very high and bright streamer.

21-45 A faint broad nebulous glow in the N., extending from N.W. to E.N.E.
22-15 Faint auroral patches at an elevation of 8° in the N.W. and N.E.
23-00 A faint bar of auroral nebula from N.W, to N.E. near the horizon,

B S
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1912.
May.
© 14-23:25 No aurors visible.

24—00 Northern sky partially obscured by clouds. No augora visible.

16—01—00 No aurora v1sxble

05-05 Nebulous bands and patches visible all ‘around the horizon, oxceptmg the §, and SW. An
. indistinet curtain 60° up in the S.E. Thrée bands ‘cross the zenith trendmg ftom the E8.E.
to the NN-W.  Another 30° in altitude ‘extending from N.N.E. to Nw.

06-00 A nebulous arch 30° up in the E.S.E. Scveral hands o\tend acrosg the zenith irom ES.E. to
W.N.W. An arch moving rapidly shows in the N.E. sky 25° up. Irregilar patches and
streamers observable i in all quarters, excepting in the 8. and 8.W.~ i

06-55 Patches of aurora were visible i in the zenith, though obhterated elsewhere by daylight.

-
P

- 17-30 A turtain 10°up from N. to E.N.E.

18-00 A bright nebulous auroral band extonchng from a point 10° up in the E. to a point 20° up m the
. W.N.W. ‘Brightest at the E. extremity,

19-55 The auroral band has contmued since the last observation but has extended towards the Ww.
It now extends between W. and-E.N.E. at an altitude of &° above the N. horlzon in the
N.W. it is bifurcated, a small branch rising a little higher.

20-50 A faint nebulous band about 12° up, extending between N.E. and N. by W.. Another band
’ “about 15° up, extending between N.E. and N. by E. ‘

21-40 A nebulous band, showing over a cloud bank 5° above the horizon between N, E. and N.; recurved
at the N.E. end. The excitation travelling from E. to W. Several streamers rising “from,
the band. :

22-45 Aurora absent.

.. 23-20 A bright dlsplay extending from W N Ww. to E. Several confused curtains extend some 10°
above and parallel to the horizon, extending from W.N.W. to N. " A good curtain with long.
streamers extends round near the horizon from N. by E. to the E.

23-30 A bright aurora is in progress, having continued since 23 h. 15 mi. It consists mamly ina long
curtained arch trending for the most part S.E. by E. to N.W. by W. The cartain is Tising -

_slowly towards the zemith. 1t has extended from'the horizon in the E.N.E. to that in the ’
N.W., and has reached a height of 20° up. At the W. end it terminated temporarily in several
curves, but finally withdrew from that quarter, leaving only ‘a large persistent mass of 7
nebulous laminescence. - The curtain waxes and wanes, sending off ‘sevéral oﬁshoots No 7 4
special colour effects have heen noted. _ . ) ' 7

00-10 A small patch of nebulous luminescence 5° up in the N. and less in the N.W.
00-37 A faint nebulous patch 10° up in the N.E.

01-02 A long nebulous arch about 8 up, e\ctendlng from the N.N.E. to E., trendlng apparently NNN. W
and 8.8.E.

01-15 Aurora absent, excepting for a glow on the E. horizon.

01-26 Aurora absent. )

01-41 A faint auroral light on the E.3.E. horizon.

01-50 Aurora practicaily absent, only the merest trace on the E. horizon.
02-10 Aurora quite absent. ‘

02-50 Faint auroral streamers in the 8.E. and 8.8. E -

03-10 A fairly bright curtain from the horizon in the 8. to a point a few degrees E, of the zemth then

cutvmg {parabolic) away to theﬁ E The latter end contmued to wax and wane for some
time,

03-15 The curtain now fainter, and the 8.1, end begins to straighten out.

03-25 A faint band extending from the 8.1, horizon to a point 50° up in the E, theuce to 40° up in
the ®.N.E. The original curtain has evxdently straightencd out and is travelhng E.
03-45 A very faint curtain extendjng’ rom the S.E. to the zcmth

04-00 No aurora visible,

9
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1912,
May,
17—04—25 No aurora v151b1e
05-00 Ditto,.
05-30 Ditto.
06-00 ‘Several streamers appear 60° up in the E. _
- 1720 A glgw 152 up in the N. by W. S o | '

17-25 A nebulous arch across the sky, e‘ctendlng from the E; by N. horlzon geross the zemth to the
: W. by 8. horizan. The éxcitation comes from the B The E. by N. erid i§ the brightest,
“the brilliance waxing and waning in rapld succession.

1730 No aurors visible.
18-00 Sky somewhat obscured. No aurora visible.

Skv now obscured by cloud and drift until evenmg of 20th inst.

20-18—00 A n};abuloush arch extendmg over the zenith from E. to W. Also nebulous patches iﬁ
the zemt . - v v A B )

20-20 Sky clear, No gurém.'

21-00 No aurora.

22-00 A faint curtain 20° up in the W. \T W. trenduw approumately N. N. E and 8, S W
22-30 No aurora.

24-00 An auroral glowon a cloud bank on the N. E horlzon

21-00-45 An auroral arch just appearing over a cloud bank low down in the N.
02-00 A strong auroral glow in the N.E. and N.W., extending uip to 9°. :
04-30 Nebulous auroral arches, extending from N. W. to S.E. Patches in the zenith,
05-30 Ditto.
06-00 Aurora all over the N. sky. Patches in the zemth and in the 8.E.
06-30 Abundant patches of durora in the sky.

- 18-00 Bky obscured.
24-00 Ditto,

22~ 03—10 Sky clear In the zemth No aurora noted.
05-00 Ditto.
06-00 Ditto. - .
18-00 Ditto. .

" 24-00 Ditto,

~ 8ky naw obsbured antil 19 h. on the 24th inst,

24-21=30 Sky clear, - No aurora noted.
- 22-00 An auroral curtam formed a few minutes ago in the N.N.E. and spread & to the Ww. nd B extendmg

in a few minutes to the N.W. and E NE.” This dlsplay appears famt but i m obscured by the

light, of a half-full moon.

24:00 A nebulous ba.nd 10° above the hOl‘lZOD, extendmg from N.E. through : E. to 8. Severa] long
streamers nsmg ‘above the E. Horizon.

25-01-00 A fragment of a curtain 20° up in the N.W.
01-45 No aurora visible.
06-00, Clear sky. No, aurora nete.si!-

16-00 Clear sky, No au.rorg visible, .
16-50 A nebulous aurcra on the N.E. horizon.
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. 25~18-00 No aurora visible. ) ‘

20-15 A faint auroral blush on the E.N.E. horizon,
21-00 No aurora visible. ) . !
22-20 Ditto. ' : :

e

and dlsappearmg in the moonlight in the NW. A fragment of a curtain in the E.S.E. and
anotherinthe N." Very rapld changes of formation are taking place

96-00-20 A faint curtain in the N. extendmg over about 30° horizontally and reachlng an altitude of 40°
01-15 A faint auroral nebula 20° up in N.N.W.
02-10 A faint auroral nebula 25° up in N.N.E.
03-15 No aurora visible. -

.. 06-00 A curtain extending from S.E. to N. W. over the zenith: Other curtaing up to45° up in the S.E.
‘ and N.E., and again up to 30° in the N.W. The curtains change form rapidly.

77-05 Two faint bands trending S.E. to N.W. in the zenith, extending through 30° of arc.

18-00 Sky partly obscured. No aurora visible.

20-00 Aurora in the form of a nebulous band 6° up, ]ust appearing in the N.E. Thé colour appears
rather more greenish than usual, as is always the case when viewed in moonlight.
90-30 No aurora visible, but a haze obscures the N. skv

2056 No aurora VISlble, but sky partly obscured by cloud and elsewhere veiled by haze.
22-30 Ditto.

'24-00 Ditto.

97-02-30 A faint auroral glow 20° up in the N.N.E.

02-50 -A nebulous aurora 30° up, extending from N.E. to N.W.

In tﬁe N.N.W. streamers somewhat
cbscured by moonlight.

03-30 A well marked curtain aurora extending from S.E. to N W. across the zenith, also three well
marked curtains extending 45° above the horizon towards the zenith. They changed form
rapidly. In a few minutes interval they were observed to change trend; in the first instance
extending from the z:nith to the N.N.W., then from the zenith to the N.W.
the N.W. the arches are more nebulous, whereas they are curtained in the 8.E.

03-50 The curtain aurora still strong. Four faint curtains and one strong one extended across the
- zenith towards the N.W.; nebulous towards the N.W. curtained in S.E. Before dying away
o the main curtain just referred to was observed to change its position from S.E. to E.

Towards

04-15 The aurora is now fainter. Tive faint bands extending to 40° up from S.E, horizon, there »
becoming nebulous and continuing to the N. W In the N.W. there s a smcrle well marked
curtain rising 35° above the herizon.

04-50 Two well marked curtains extending towards the N.W. from a pomt 40° up in the S.E. In ,
N.W. therc are two extending to 40° above the horizon. In the S.E. there are three fainter
bands extending to 15° up. _ ’

05-25 The curtains have brightened somewhat. Three well marked ones extending from .the S.E.
towards the N.W,, two reachmn the ‘horizon in that direction, the other dying out at -the
zenith.

06-00 A well marked curtam extending across the zenith from S.1. to N.W.; also a faint band 30° ilp
in the 8.E. Three faint curtains 30° up in the N.W. ‘ :

06-30 The display has become fainter. Two bands extending to a point 60° up in the S.E.;
another reaching to the zsnith. Between W. and W.N.W. there arc three faint bands
extending 30° up.

07-00 Three faint bands in the 8.E., one reaching the zenith, the others re&chlnfr to 50° up.,

07-30 The aurora has disappeared.

24-{)() A nebulous arch, about 35° above the horizon at ita greatest elevation, extending from the E8.E. -
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27-18-00 Sky clear; bright moonlight. No aurora visible.
20~-15 Ditto.
21-00 Ditto.
21-30 Ditto. -
22-05 Ditto.
& ’ 24-00 Ditto.

N

. 28-02-40 Ditto."
- 03-10 Ditto.
03-50 Ditto.
04-40 Ditto.
05-20 Ditto.
06-00 Ditto.

Sky now obscured until the cvening hour of 29th inst.

29— 16—00 Sky partially obscured. No aurora visible,
18-00 Ditto. ,
24-00 Slight drift, but clear in the zenith.. Brlght moonlight. No aurora visible.

30 06—00 Ditto.

18-00" Sky partm]ly obscurcd Bright moonlight. No aurora visible.
21-00 Ditto. :

23-00 Ditto.

24-00 Ditto.

31-06-00 Sky clear. TFull moon. No aurora visible.

s ' . " 18-00 Ditto. o
' ‘ 24-00 Ditto.
DA ' ’ . Sky now overcast until-4 L. 9:1 2nd inst.
J:anc ' ' o : v _ :
2-04-15 Sky partially obscured. Bright moonhght No aurora visible." - o ‘

06-00 Ditto. :
07-15 Sky cleer. Bright moonlight. No aurora visible.

'18-00 Ditto.
' Sky now overcast until the ¢vening of 3rd inst.

3-16-00 Sky clear. No aurora visible, . : ' . ‘ :
18-00 Ditto. L :
21-30 An arch 6° up centred in the N.N.E., extending from the B. horlzon to the N. W , fading’ away in
: the latter direction. Pulsations of light coming from the W. Bright moonhnht
21-40 The arch has slowly cxtended to the W., and is very bright and shows a red lower border and &
greenish tint above. Rapid pulsations come from cither extremity. Streamers shooting up
from it show colour, being always red on theladvancing edge and green on the other side. In
- : o all cases the red colour shows on the lower edge of the curtain and on the western face of the
4

individual streamers. Streamers shoot up suddenly and disappear as quickly, Below the
.red lower selvage of the curtain the sky appears unusually black. v

22-00 The display has faded very much, the brlghtcst part, appeanng 1p the N,

. . °
hat .
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3—22-—10 No aurora vlslble T -

22-30 Ditto. :
22-45 An auroral blush 6° up in the N,
23-30 A faint band in the position of the brlght arch of 21h 30 m:
23-45 No aurora visible,
24-00 Ditto.

4—00—-15 A faint band 6° up between N.N.E. a.nd N. E
00-35 A nebulous patch 3° up in the N.N.W. s
00-45, Clear sky. No aurora v131b1e
01-25- Ditto.
01-45 Ditto,
02-10 Ditto.
02-45 Ditto.
03-00 Ditto.
03-45 Ditto.
04-15 A long famt streamer rising from the W.N.W. horizon.
05-10 No aurora visiblé.
05-40 Ditto.

'

'06-00- Two faint auroral bands cross the sky from the S.E. to the zenith. Moonhght fairly brnght
06-20 A faint curtain trendifig from thé S.1: to the zenith; ektending betweeh points 30° and 60° .

‘above the S.E. horizon: A patch 30° up in the N.N.E,

07-10 No aurora-visible
07-30 A portion of a band trending N.W, and 8.E., about 70° up in the N.W.
07-45 No aurora visible. .

Sky now obscured until the evening of 6th inst.

6-18-00 Sky clear. Starlight. No aurora visible.
.20-45 Ditto.
23-00 Ditto. ’ ‘ :
24-00 Sky clear. Bright moonlight. No aurora visible.

7-06-00 Ditto.

17-00 An auroral streamer 40° above the {V horizon.
18-00 ‘An auroral streamer in the W,

18-20 A faint streamer 25° to 30° up in the N.W.
18-30 A faint streamer in the W. / ‘

20-30 Sky hazy so that second magnitude stars just visible. No aiiford visible:

© 21-15 Ditto.
21-45 First magnitude stars just Visible: No auréid visible.
Sky now obs.cui'ed until 6 h. on 8th, irist.
X 8—06—00 Sky partmlly obscnred No aurora vmble
10500 Dltto

17-15 A nebulous aurora 5% up; between N. ﬁnd N.E.

17-25 Display in the samé diréttion becoried bnghter afid deveral dtreamerd fids up.

G

[y]

™,
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. 8-18-00 Low drift obscures the hofizon to & helght of. 6° An aﬁi:'ﬁriil.glbw over the drift in.the N.E. -

18-15 Ditto.
20-35 A streamer in the N.E.
22-40 A medium brlght td dull aurora in the N.E.

29-55 A Vory brilliatit aurofs in progiéss.  Two stronfrly defined Girtains ovcrhead and a glow in the -
N. scen through the drifting snow. The curtains trend W.N.W. aiid 1. SE, extending
right across the sky passing soine 256° N: of the zenith. Thesé wax and wine rapidly and
the streamers move so fast at times that the whole curtains appear to flickes. The lumin-
escence ripplés along the curtains, but so ra[ndly as to ma.ke 1t impossible to state from what

direction.
29-55 Thc dxsplay shortly concentrated into_one main curtain w1th minor fragments and 1)atbhes ab
to vaiiofis situations ifi thé N. s]\y In dn interval of ten minutes fhe curtain had teachad the

25-10  Zenith by travelling bodﬂy to the 8. On’cach oceasion of the display waxmg most brilliant

. colotirs were exhibited. THe first colout was observed ‘abotit 22 K. 5T m. ;, when oné of the

curtaing showed a reddish lower border and red appeared also in the sticamérs. The brightess -

b colour effects liappehed betweeti 23 . and 23 k. 5m.; when bright fose-pink and red appeared

below the usual greenish-yellow of the curtdin; and emerald to peacock-green dbove; fose-

'pmk was noted on the advancing : sideé of streamers. As the_ main curtain came overhead it

was séen to bé tinted reddish on thé §. 51de which at the same time happened to be the
advancing side.

“Shortly after 23 h. a remarkable dlsplay took place in ¢onnection with the curtain ]ust E. of the
zenith. The curtain there spread out into a sheeted: form; the whole of which area was
occupied by a sea of brcaklng waves of liminesténee (rescmbhng a choppy sea with breakmg
wayes), breaking further and further to the cast. The waves were rose-pink and peacock-
green, the former predomivating, the latter appearlng in ﬁashes The- general spread of the.
Tuineseence has been from’ W. to E.

*. 2312 The colour effects have died atay, and although the barids are cxtending; it is evident thiat the

dlsplay is waning, The ares are in the 7on1th and trend somewhat more to the E. and W,
than formerly. They still appear very bright at tunes and inove I“Lpldlv

23-25 The arches have crossed somewhat south of the zenith.

23-40 The arches after reaching a point somewhat S. of the zenith receded 0 the N., and are now again
soimewhat to the N. of the Zeénith. Occasionally now feeble colotirs are again vmble

23-45 The phenomenon is how concentrated in orie great arch ¢rossihg the sky 65° up in the N, extendlng
from E. to N.'W. The display has been rctreating towards the N. and E:

23-55 Several streamers about 25° up in the N.
©24-00 A band trending E. and W. sofhe 20° ip in the N. .

[y

9-00- 10 Ditto.

00-15 The aurcral band has become fmnter and morée patchy
00-20 The same band fainter and but 15° up.

00-30 A bright bent band 30° up in the N.E.; several streamers rising very hlgh.
00-40 Two curtains 45° up, lying N.W. to S.E.

00-50 No aurora visible,

01-00 Two faint patches 10° up in N. :

01£15 “A glow along the N. liofizoh, and a pateh 10° up in N.N.T E.
01-30 No aurora visible,

04-15 Moonlight, No aurora visible,

06-00 Ditto, T |

17-00 A nebulous aurora 20° up, extending from N:W. to E..
‘17-15 The aurora is brighter, extendlng from N: to E:; 30° l'lp

17-40 No aurora visible, - ' - ' '
18-00 A nweq}_:%lous auroral arch from the E.-liotizon t0 a poitit 20° up in the- N*N Wi bn;zhtest m the
ANL Y.

10864—-D
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9-19-20 Aurora, in a nebulous band 5° up, cxtendlng from N.E. to N W..

20-00 A nebulous band about 5° up, wa.\mg and waning; eatendmg from N.N.W. to E.N. E
21-45 Ditto.

22-25 Two very bright bands extendmg across the sky approxnnately E. and’ W about 35° up in the.

N. These waned a few mmutes later, but wa.xed again at 1ntervals all t;he tnne slowly rccedmg
to the N. :

29-40. A nebulous band E. and W. across the sky in the N. broadenmg out into a nebulous mass in the
W.

92-44 The band commences to rise and wax agaln
22-48 A small amount of colour appears on the band in the N., and the aurora has bnghtened generally.
22-50 Auroral bands appear, trending more or less . and W. to the N. of the zenith. Some of the

to bands are curved, There is a general boedy-movement from W. to E. * At 22 h. 55 m. a band
23-05 conumenced to rise, reaching th(- 7emth at 23 h., then receding to the N. very ‘quickly; sank
to 45° up.

23-10 The aurora brightens in the N.E., chiefly consisting of a curtain 20° up.

23-12 The curtain 20° up beeomes very bright and-detached fragmnnts appear in the N. %ky

23— 15 A nebulous auroral band 15° up, extending from N.W. to E.; brightest in the N.W.

23-25 A shect of auroral nebula 6° up, between N.N. W. and W.N.W. ‘

23-35 Ditto. : .
24-00 Two concentric curtains respectively 5° and 8 up, G‘{t[‘ndlng across the N, sky from |, to W

10 0020 The aurora has inereased in brilliancy. An arch 15° up in NNN.W.; c\tendln" more or less E.
and W., with a nchulous mass at the E..cxtremisy.

00-40 The aurora now less brilliant in N.N.W_, from which point a band comes in a S.8.1. dlructlon
until almost arriving at the zenith. A band 5° up, extending towards the T.

00-55 Thc aurora is much fainter. The band 001mng towards the zenith remains. Small patches of
nebula near the N. horizon. - .

01-10 A faint nebulous glow in the W.; also on the horizon betw cen E. and N.

01-50 Aurora almost absent, only a fcw ncbulous patches remaining on the N.W. horizon.
02-35 Two nebulous patches, one N. the other N W, about 4° up, but barely visible,

- 03-20 No aurora visiblé. °

04-20 Ditto.

05-05 Very faint nebulous patehesin N. and S. sLy from 10° up tothe zenith, At the same time tllere -

15 considerable moonlight ¢md drift,
05-30 No aurora visible. _ ‘
06-00 A curtain faintly visible in the D about 10° up. -
06-25 No awrora visible. Bright moonlight.
07-00 Ditto. ‘ o
07-20 Ditto.

15-55 A nebulous aurora, extending from N. toN. W., about 4° up.

16—30 A nebulous aurcra 20° up, between N VV and \V N. W ; also a ba.nd ohtendln" from the N E. to
a point 35° up in the N. ;

17-00 A curtain 35° up, extending from the E.S. E. to the N.W ., with long streamers.
17-15 A very faint band rising from the horizon in the E.8.E. to 4 point 40° up in thﬂ by w.
. 17-30 ‘A faint band 30° up in the N.
17-50 A band from the N.E. horizon to & point 20° up in the N.N.W.
1800 A faint band 20° up, extending from N.N.E. to N.N.W. -
18-30 A faint aurora_in the N. - -
_19-00 No aurora v151ble lower sky obscurcd by drift.
12000 Dltto - . '

- ‘\'
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10_20—30 ‘A faint band 15° to 20° up, extendlng from N to E.; a faint curtain reaching a height of 35°
in the EXN.E. ' . :
21-15 Lower sky obscured’ by drift. No aurora vmble
"21-45 Ditto.

22-07 A nebulous arch nsmg to 6°, extendmo' from ’\I E. to W.; brlghteat in the N W
22-15-A bnght arch T°u up in the centre, extendlng from N N.W. to N E
'29-30 A nebulous arch 8° up in the N, extending from W.N. W to E. S E.

23-04 A bright arch 35°.up in the N., extending between W N.W. and N. E. Several other fragments
in the northern sky.

23-06 At 23 h. 51 m. the aurora burst out, formlng a great broad mags 40° .up, between NW and
1o N.N.W. The colouration.on the upper portion was bright green, shading ‘oft _below into
23-20-  rose-pink and red. The colour effect on this occasion is the gréatest yet ioted at Cape Denison.
The display became very active and moved rapidly. The whole mass kept working to the
E. by a succession of outbursts in the form of curtains and irregular. masses. . Colour effects
" repeatedly appeared until 23 h. 10 m., after which timé the dlsplay continued in ba.nds of the
usual colour. These ¢xtended from ES.E. to W.N. W, 'and for the most part at an altitude

of 40°, though occasmnal fragments appeared-even in the zenlth The phenomcnon gradual]y
waned. : :

© .23-30 The display began to brighten again,
23-32 Another increase took place.

23-35 A further and more brilliant increase took place. During’ the last few minutéé a bﬁlrved éurtain
' “ worked'its way across the sky from'W. to E. ‘ . : :
© 23-43 The W. end of the arch is strongest. Several isolated streamers are 1n0v1ng regularly across the
gky 8. of the main arch, travelling from W. to B Durmg the last few mmutea the main arch
has appeared bowed convex to the 8

24-00 A curtam from W. to a’ pomt 10° up in the N.

.

11-00-30 A faint curtain low down in the N
01-00 Ditto.
01-25 No aurora visible. :
03-00 Scveral streamers between W. and N. A bright curtain in the E.
03-30 A faint curtain 20° up, between N. and W.

~'04-10 A 'bright arch over thé zenith, extending from N:W. to S E. Also se\-'er‘a‘lrfrig'n’lérl‘ts' of curtains’
near the 8.E. horizon. - .

" 05-00 Four faint curtains extending from fhe S.E. towards the zenith.
05-55 Two 1arge curved arches from a polnt 30° up.in the E.S.E., across the zemth to the N W

06-10 The aurora travelhng slowly from the E.8.E. across the zemth to the N.W.  Saveral streamers
in the N'W:

06-30 A curtain in the’ zemth diréoted as at 5 h. 55 m,
.07-00 Faint curtalns in the E. and W. rising to the zemth
w07—30 Very faint. curtains trending E. and W. in the zenith.
. 07-50 No anrora visible.

08-30 The sky overc&st

'15-00 Ditto.
17-C0 A nebulous arch 10° up, between E. and N.W, .
17-40 An auroral glow on a cloud on the N. horizon from N. W. to \T B brlrrhte~t o) thc N.E.
:17-55 A -very faint nebulous patch between N. and N.E. - :
-18-00 No aurora visible. ) o ‘
18-20 Ditto. : '
"19-10 Ditto.
19-40 Digto.
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drift"to the N.
20-45 No aurora visible.

21-30 A very bright streamer arch extendlng from the B. by S to a point 10° up in the N The al‘ch
1s rising rapidly and moving to the E.

21-48 The arch has brlghtened and.developing into a double arch; strongest in the E, and N.E. '

22-04 The arches have faded somewhat and moved to the K. Sbrong streamers appearmg in the B,
with which_the appearance of dark vertical bands is associated, . .

22-10 A fragmentary curtain in the N, extending from the N.E. to N, W, o
22-23 The faintest susplcmn of aurora in the N, -~ - , e : !
29-30 No aurora visible, o . <l
. 29-32 A faint arch from N.N.W. to N:E, - o
22-40 A ncbulous-aurora 20° up, from N, to N. by W.
'22-44 A moderately brlght nebulous arch extendlng from N.W. to E.; brightest 15° up in the E,

22-50 A curtain extending from the E. horizon to 302 up in the N., fadmg away 20° up in the N.W.;
moving to the B, Streamers rose 102 above thé curtain.

23-10 A curtain 20° up, extending from N.W. by N. to N. by w.

11—20—05 antlng snow ohscures the horizon to a helght of 8% A fainit auroral glow appears above the

-

~_to ‘W.IN.W. to E.; rising and reccding, reachmg an altitude of 14% Travel mostly - from
23-25  the W.

24-00 A nebulous band extending from E. to W, with faint streamers Tising to & height of 207 in the '

NW, Alsoa falnt nebulous arch 20° up, extending from S.E, to N.E,

12-00-25 A very famt nebulous glow extendmg from N E. to W.N.W., with very faint streamers in thc

N.W. reaching a height of 12°.
00-45 A very faint nebulous glow in the W. cxtendlng upwards for some 5

01-10 A faint nebulous arch 12° up, extending from . to NNW. A falnt curtain 20° up, e‘{tendmc from -

N.W. to N.I.,, the luminescence travelling to the T.
01-35 A very faint nebulous glow 10° up in the W.N.W.

02-00 A nebulous arch 15° up, extending from the S.E. to the NN.W. A well marl\cd curbain extends
from the 8.8.E. across the zenith to the N-N.W,; strongest in, the 8.8.F.

_02 —-30 A nebulous arch 15° up, from 8.E. to NN'W. A smglc curtain extendmw from the S.E. across
2 the zenith to N.W. ,

. 03-05 A faint arch 15° up in ‘the W.
03-556 No aurora visible.

104-05 A nebulous arch 12° up, e\tcndmg from S.E. to NW. A faint curt‘un extending -across the
' _ Zenith from S.E.to N.W. The auroral light moved along the curtain towards-the E.

04-40 A ncbulous arch 20° up, extending from S.F E. to W.N. W, A faint curtain extcndlng acrogs the

zenith from 8.E. to N.W,; also two famter curtams from the 8.K E. to the zenith,

05-10 A nebulous arch from S.E. to W.N.W.; also two faint curtains extendmg from the 8., tow ards
the zenith, and two faint nébulous ‘arches extendmg from ‘the S.E. to an elevation of 30° !

05-30 A nebulous arch 15° up, between 8.F E. and WN.W.; algo two faint curtains extondlng across. the :

zenith from S.E. to W.N.W.

06-00 A faint glow in the S.E. and W- S W. Two faint nebulous bands-extending across the . zcmth-

from 8.I.. to W.N.W.

06-33 A bright arch with streamers rising from it, extendlng from 8.E. to N, W averaglng about 30°
‘up. -A-faint curtain in‘the W.N.W.

07-03 An arch with streamers rising from it 25° up; cxtcndmg from E. to NJW.y also two falrly well-
marked curtains extending across the zenith from S.E. to W.N. W. The luminescence travelling
towards the 8.E. and rapidly changing form.

07-28 A faint glow 12° up in the N.W. ; also faint nebulous bands in the W.N.W. reachmg to 20° Dayhght
now interfering with delicate effocts.

23-10 Nebulous arches with' oceasional faint streamers éxtending  across thr' N. slxy from

-

!

N
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12+ 0&»@0 A nebulous band averaging 15° up in the N W.. Auroral eﬁects obscuréd elsewhere in the sky
. by tw1hght :

. 15—40 A streamer in the B.

16-30 Two long faint auroral a-rchcs e:\tendmg across the sky frem E. to W. NW at an elevatmn of
30° in the N. Trend, W.N.W. to E.S.E.

17-15 8ky clear, but no aurora visible:

. 17240 Streameérs in the N.B. ' - o . .
17-£0 -Aureral Eands Letween N. and N.E., low down; also a bard frcm the zenith-to the 8.E.
18-00 A thin, nebulous band frcm the horizen in N.E. to a Icmt 15° up in the N.N.W,

19-05 A nebulous arch 8° up, from N.E. to N.W.. :

' 19-45 Ditto. : : ' :

20—15 A strong nebulous arch 12° up, from N.W. -to ES.E.; also several diverginU branches and a few.
isolated streamers. .

-20-30 The aurora has temporarily faded appearing as a glow along a cloud bank 5° up in the N, extend-
ing B. and W. :

20-50 The aurora has almost d1sappeared

.21-05 A bright auroral arch from W.N.W. to E., 10° up in the centre. Brightest in the N.W. to N.E,
which portion is a well-developed curtein.

. 2120 The aurora is now very bright, 25% up in the E.N.E. extendmg rapldly to the W
21-2T A great blaze of luminescence in' the E.N.E. :
21-32:5 A specially strong display in E.N.E.

. 21-57 Aurora faded until but weak.

92420 A glow on the N. horizon.

23-00 -A fairly bright nebulous band, 5° up from N. by E. to W, N.W. A faint streamer rlsmg from
the castern end. )

-23-15 Two fairly bright nebulous arches 5° up, extendlng from E. to N.W.

23-30 A nebulous arch {from. E. to N.E. between 5° and 7° up, splitting into two bands between N.E.
and N.W. :

23-45 A necbulous arch 5° up, between N.E. and N.W., brightegt in the N.W.

- 24-00 A nebulous band extending from EN.E. to W.N.W_, between 5° and 10° up, highest at the castern
extremity. Waxing and waning slowly, mth Western extrem]ty brightest. -

13-00-15 The eastern extremity of the above band has faded, :

00-30 A nebulous band from N. to W.N. W. It appears to be msmg slowly .

01-00 A faint glow 5° up, from N.W. to W.N.W. :

01-30 A faint nebulous band 5° up, from W.N.W. to N.W., running out rapldly towards tho E.

02-00.A yery faint glow betwcen N, and N.E. :

02-33 Faint auroral glows in the W. by 8. and W. 15 up, fadlng in about one minute. A faing glow
from N.W. to N., about 15° up.

03-06 Two faint bars across the zenith trending N.N.W. an& B.5. E moving slowly in a N. direction.

Another appéared at 3h. 5 m. apparcntly parallel, ubout 15% up In the N.B. horigon, - :

03-36 Two ncbulous bands 12 up in" N.E,, extendmg from 8.8.E. harizon to the N Overhead two-
fragmentary bands cross the zemth ina N, b) W.toa 3. by I, direction, N

04-06 An auroral curtain extending from the S.8. E. horizon to 15° I of the zenith, Several streamers
near the S. by L. horlzon

04-13 Ditto. : .

04—36 A bright nebulous band extending from near the S.E. horizon across the zenith to within 10° of
the N.W. horizon. Several fragmentary bands in a parallel direction. fadcd qulckly A
nebulous arch 3° up between E. and EN.E.

05—06 Six broken bands, trending 8.E. and N. W. across the zenith, The centre band is the brlghtest;
Wa.xmg and Wamng )
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13-05-37 A nebulous band between N. W and N. 5° up in NW,, and 16° up in N A brlght band s. E to
N.W. through the zenith, the luminescence moving to the N. W. and exhibiting rapld ﬂuctua-
tions in brilliance. Also a short faint band 2° above the 8.E. horizon.

. '06-07 Two nchulous bands, extending from the WN.W. to E.S.E,, 15° up, and 5° in depth
06-37. Several broken bands, extending W.N.W. to E.8.E, through the zenith,
- 07-07 Fragments of the bands reported at 6 h. 30 m. remain.
07-37 A faint nebulous bar, 5° long, trending N. W. and S.E., 50° up,. in the N. W The twﬂlght now
obl1terates famb effects.
16-00 Sky overcast.
22-45 Ditto. - '
24-00 Sky clear, but no aurora visible.

14-00-45 Sky hazy. No aurora visible.. .
01-50 8ky overcast. - . _ o L ‘
04-55 Ditto. _ o . : .
05-00 An auroral band from N.N.W. to S.E. , ranging between 20° and 50° up

* 05-16 The band has extended. somewhat and is noticeably brlg iter. A fragment of a parallel ‘band
15° higher up has appeared. )

05-33 A curtain- extending. from 5% above the N.W. horizon across the zenith to the S.E. Brightest
in the N.W., where there are also several nebulous patches. - Another fragment 60° up in thc E.

05-38 Three faint bands extondmg from the N.W. almost to the zenith, trending in a 8. E dlrecf;lon
05-45 Ditto.

06-00 A curtain crossing the zenith. from 40° in the S.E.to 60° iu the: N.W. Also a lummuus patel’
50° up in the S.

06-27 Three curtains about 20° apart, ehtendmg from 30° up in the N. W to the zemth
06-43 Ditto.

06-50 Sky becoming hazy. Faint streamers 45° up in the N. -

07-08 Sky very hazy. A faint atrora 25° up, from N. to N. by W.

07-23 Sky hazy. Streamers 20° up in the NW., N. by W., and N.

"07-35 An auroral band 30° up in the N.W., past the zenith, to 10° up in the SK L

07-45 Sky hazy. No aurora visible.

16-50 A nebulous band 5° up, from B.N.E. to N.

17-30 A ncbulous arch from the E. horizon to a point 10° up in the N.N.W. Also a band somewhat
. more elevated from the W. to the N, and fading away towards the N.E.

18-00 A continuous arch, 20° up in the centre, extending from E. to 'W.

19-37 An arch extending from the E. horuon to 5° upi in the N W. Brightestin the E., where streamers
were’ showmg

20-07 Ditto.

20-37 ‘A nchulous arch from N.E. to N. W., 5° up at the ends Brightest in the N.E.

20-55 As at 20 h. 37 m., but fainter.

21-30 A nebulous arch from the E. horizon to 5 5° up in the NW, A streamer at the E. extrem}ty
. 22-00 A very faint nebulous arch, 5° up, from N.E. to N.W.
' 22-37 A nebulous band in the N.E., 4° up.

23-15 No aurora visible,
. 24-00 Sky clear.. No aurora visible. -

15-06-00 Sky overcast.

“18-00 Overcast and dense snowdrift.
24-00 Sky obscured.

1]
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16-04-30. An auroral hage i in the W

05-00 A nebulous aurora in the W.N.W.

A : . ©.05-30 A streamer in the W. ; reaching 30° from the horizon,

* : 106-00 A streamer 45° up in the W.; H another 10° up in the N.N.W,

i . 06-30 A streamer 20° up in the W by N.

e . ' 07-00 A -strcamer 30° up in the W,

. 07-30 A faint band in the W,
16-00 Sky clear.. No aurora visible.
17-00 Ditto. o ;
- 18-00 Ditto. .
19-40 Ditto.
20-05 Ditto.
2 20-50 Ditto.
- 21-00 Two bright nebulous patchcs 10° up in the E.N
- 21-55 ‘A very faint patch, 11° up in the N. N E. A very f’nnt patch 11° up inthe N. A very {mnt band
© 6° up in- the.N.E.
22—25 No aurora visible.
23-05 A small nicbulous band 5° up in the N.E.
23-25 A nebulous band 5° up, between N. and N.E. becornmg brlghter
23-45 A bright nebulous band 6° up, extending from N. to EN.E
* 24-00 No aurora visible. '
17-01~ 10 A bnght nebulous band, cxtendmg from N.E. to W.N.W., about 4> up Bngh’ceqt in the W.
01-25 A band 7° up, from W.N.W. to N.E. TFaint streamers rise from it Incrcasmg in brlghtness.
01-30. The band now extends to the E. Brightest in the w. ‘ B :
. 01-45 A bright curtain 10° up from N.W. to N.N.E.

-

02-00 A band extending from 2° up in N.W. to 9° up in the E., rcnchmg a maximum of-11%in the N.E.
Faint streamers 12° up in the N

¢ - : 02-15 A nebulous arch, extending from 2° up in the W.N.W. to 10° up in the E,, reachmg a maximum .
' ' of 15° up mn the N.E. Isolated streamers rising 10° in the S.E, ' :

02-30 Arch as at 2 h. 15 m., but much fainter. Streamers reachlng to 20° in E.S.E. Streamcrs up to
10° in N N.W. Also a second very faint lummous band at 5° from E. to E.N. E.

02-45 The pnnclpal arch still remains, but represented now by isolated nebulous patches only. No
streamers remains,

03-15 A faint arch, reachmg an elevatlon of 6°, extendmg from N.W. to S E. Streamers 20° up in the
8.E

03-53 Three faint Taminous arches extending from the N to E., reachmg altltudes of 5°,:10°% and 15° '
respectively. Bright strcamers in the E., reaching a height of .30°. Fainter and smaller
streamers in the S.E. R .

04-00 The aurora waned rapidly.

04-20 A faint glow in the N.E.

04-40 A considerable brlghtemng in the E.; about 2> up.- Still faint in the N.E.

05-20 A faint arch, reaching 8° from N.N.E. to E. Also a smaller arch at 20%in the N.E.
06 00 A falnt arch, cxtcndmg from N. to E., rising to a maximum of 5°. Streamers rlsmg from this
) * to a considerable height. Additional streamers in the NN'W. The Iumlnoelty is 1ncreasmg
. 06-05 Streamers in the N.W. brlghtenlng rapidly and extendingup to the zenith. :

06-15 A-brilliant aurora. A low arch at 5° extending from N. to E. as before: Above it, extendmg
from N.W. to 8.E.,’and chanmng rapldly are three arohes constituted of short vertical streamers
elevated 20°, 40°, and 75° respectively. S .

'

©w
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17- 06~25 The low nebulous arch has risen to a maximum elevation of 9% and czxtended froin N: N W: to
ES.E, steadily increasing in brilliance. Stfeamers now éxtend round to die W:

06-35 Thin curtains scattered across the sky from W. to B. Streamets in the zenith. Two lo;v nebulous
arches from NN.W. to ES. E. elevated 6° and 9° respcctlvely

06-40 A bright band crossing the zenith in a W.N.W. to H.8.E. direction. In N. E 65° up, a broad
nebulous band parallel to that in the zenlth Also a falnt arch 9° iup, e‘{tendmg from N.
to K. -

06-50 Two curtains, one crossing the zemth from WIN.W.to ESE,: the othér extends paréllel to the

‘ former from a point 65° up in the N.-W. These are brightest at their western ends. Neazer
the horizon are two nsbulous arches, e\{tcndlng from N.N.W. to EN.E;; clevated 9° and
.20° respectively.

07-00 Auroral tonditions similar to 6 h. 50 m., but faint curtaing makmg their appearance in the W.
07-05 The whole phenomenon is waning.

07-15 A general brightening of the bands and curtains. Now much strongeqt in the K. Alarge curfain
with streamers tronding W.N.W. and E.8.E. about 50° up in the N.BE. sky is’ véry brlght

07-25 The curtains in the E. sky have faded. The aurora in the W. sky concentratéd in oné large
curtain extending from ‘the horizon diie W. iip to the Zenith:- A faint curtain in the N:W:

07=30 The curtaihs noted previolisly have faded out: Several cliftaiiiy visible in the W: and N:W. sky.
The most profinent extends from a point 30° up in N.W. to the Zenith.

07-40 Aurora waning.- Very faint in the N.W. sky. A faint curtain 45° up in the E:

07-46 A curtain 50° to 70° up in the N.W. ha.s brighténed p. Strea.mers visiblé in the E and 6n bither
side of the bright curtain. :

07-55 Faint streamers up to 30°, hetween W.N.W. and B .N.VV-.
08-00 A faint aurora. _ :
10-00 SkV too light to.observe aurora. =~

16-45 Very fdiiit streamers, paft of an approsiiately Iu by S and W. by N. curtam crossmg tha
‘heavens dbout 60° up to the N.

17-25 Scveral of the streamers near the Zenith bnghtened up for two minutes; then the Wwhole &ffect
died away. :

1740 No aurora visible. Clear sley.

18-00 A faint curtain extending from a pomt 10° up in the E. t0 a peint 15° up in th(, N.N.E:

18-30 Neo aurora visible. ,

19-20 The N. sky beconiitig hazed over. No- auioia visible.

20-00 The sky obscuiéd by densé haze. No aiirora visible.. : .

24-00 A féw stars dimly discernible throtigh fzhe haze in the zenith. No aiirofs visible,

Sky now obscurcd by cloud until 18 h. on 18th inst.

'8-18-30 From the zenith to the N., sky hazcd s0 that only the largost stars visible. N aurora Visible,
20-00 The whole sky hazed over so that only four or five stars visible. No aurora visible.

21=20 Ditto. '

24-00 Ditto.

19-04-35 Sky clear. Streamers in the N.W. between 5° and 30° in altitude.”

~ 05-00 The streamers are now barely visible. A faint nebulous band extendmg from N W. to N N.E.,,
8 u .

ﬂ6-00 A curta,lpn extending from 5° up in WNW to the zenith. Alo a faint nebulous band & up
frofi N:W. to N.E

06-30 T\\o parallel bands cxtendmg across the zenith from W.N.W. to a pomt 15° up in the ES.E.

07-00 Faint basds cxtendlng from the W. horizon to the zenith.

07—30 Three faint cuftains rising from the W horizon to a helght 15°,

07-45 No aurora visible,

T
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19-16-50 A nebulous glow 5° up in the N.W.

Y

S e

-4

16-52 A faivt arch 18° up at the highest parf extmdmg from W.N.W. to E.N.E.; sbrongest in the W,
This gives one the idea of an arch clevated in the centre, but this cffect is probably due to
its being at a somewhat greater height than usual. .

17-10 An arch 9° up-in the centre, stretching from W.N.W. to EN.E.; somewhat brighter at either
extremity than in the centre. ' '

17-34 A nebulous arch from N.E. to W.N. W, :

17-50 A continuous arch extending from ]4 N.E. to W.N.W., 8° up ab the hmhcst point. Somewhat

 fainter than carlier. _ :
18-00 An arch from W.N.W. to N.E, 8° up.

19-13 A very faint arch 8° up, from N. to W.N.W.

C19-35 A faint arch from N. to KEN.E. BExcitatign coming from the E.H.E,

20-05 A faint glow over a cloud bank 4° up from N, to K.
20-35 The glow had become much stronger, especially in the E.N.E.

'21-05 The glow had ircreased and spread into a nebulous patch between E. and N.E.

91-35 A bright arch reaching an clevation of 12°, extending from the E. by 8. horizon to a point 12°
up in the N.N.W,

2205 Arch about 12° up, from K.S.E. to NI, ‘then becoming Fainter in an cxension to the W, reaching
a point 16° up in the N.N.W. .

22-30 The arch is much fainter.

923-00 The faintest suggestion only of a glow about 10” up reaching from N:N.W. to W.N.W,
23-15 A faint nebulous pateh in.the N.W, '

24-00 Sky clear. Aurora not visible, ' o

20-00-30 Ditto,

01-00 Faintest suggestion ol nebilous patuhcs in NW. and WN.W,_
01-45 Sky clear. Aurora not visible. .
02-30 Ditto. '

03-15 Ditto. _

04-05 A faint nebuious patch in the N.W.

05-20 Several streamers in the W. about 7° to 10 up,-

06-15 Sky clear. No aurcra visibic. :

07-00 Ditto. :

1809 Clear moonlight. No aurora visible.

8-25 Ditto. '

19-55 Ditto. :

20-13 A very faint auroral band 8% up, between N. and N.E.
20-35 A very faint band 6° up, between E.N.E. -and N.N.E,

21-00 The ncbulous band was somewhat brighser, cxtcn‘(]ing.from N.E. to N, 147 up in the N, and
reaching the horizon in the NE. '

21-10 The band had increased in brightness, L\tendmg from N.E. to N. and reaching a maximum
height of 5™ o

21-40 No aurora visible.

92-30 A faint ncbulous band 4° up, from N. to N.E.

22-55 A faint arch rising from the K. horizon to 8% in the NI,

23-15 As at 22.h. 55 m. : N
24-00 A faint curtain rising to 14°, extnndinu from N.N.W. to EN.E.

21-00-50 A dull 10\\ arch about 4° up, from N. to E.N.T.

02-15 A dull low arch about 4° up in the N.W,
‘*10864—K
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21-03-40. A faint nebulous aurora 6° up, from N. to T. A faint streamer 20° up in the N.N.W.
04-40 A faint glow 4° up in the N. ‘ '

06-00 A bright curtain extending from thc W.NW. homon up to the zenith. A fainter but similar
curtain parallel to the former and seme 10° to the N. of it.. ' '

06-20 The bright curtain has now extended o within 20° of th.: E.S.I. honzon Isolated sticamers
up to 10° in the N.W. A curtain extending hom 5° up in the N.N.W. across thc sky to the
ES.E. : :

06-40 A series of curtains rising from the W.N.W. and extending across the zenith to the BS.1E. A
faint glow up to 10° from N, to E.

07-00 Faint streamers rising from the W. and W.N.W, sky at elcvations up to 60°
07-30 A faint streamer 45° up in the W. sky. - T
07-45 The .aurora has disappeared. °

17-05 Fog and drift obscured the sky to u height of 40°. No aurora visible.
Sky now obmmcd until 20 h. on 22nd inst.

27 20-20 Sky pe l.rl‘mlly obst,urul No aurora visible.
21-00 Ditto.

22-40 The sky okarmg n ])dbb}lbb in the N. 1* A medium bnght nehulous .mroral band seen between
the clouds 4 above the N.N.E. horizon. :

" 24-00 Sky obseured..

23-02-00 Ditto. _ L
02-35 Sky clear. A patch of auroral nebula .G° up in N'W.
103-00 The nebulous patch persists in the N.W.
.03-30 A nebulous arc from 6° up in N,W. to 14° up in N.N.E.
03-55 An arch in the same position but showing faint streamers.
04-10 Faint streamers in the E.S.E. rising from a nebulous patch 10° above the horizon.

. 04-20 Faint streamers apparently portion of a disjointed curtain appearcd in W.N.W., in the zenith,
- and to ES.E. The arch to the N. still very faint, stretched from 6° in the NW to 107 in
the E.8.E.

04-34 The curtain through the zenith has moved bodily nerthwards and now has greatest altitude

about 70° in the N. by L.
04-38 A bright luminous pateh appears about 45° up in the S.E.

0440 The luminous patch referred to in the last entry sent up a bright streamer which at 3 h. 40 m.
to formed a brilliant display in the zenith lasting about 30 seconds. Then a curtain rapidly
04-50 unfolded from the zenith down to thc ES.E. horlzon This curtain then moved N. a few
degrees and faded away. )

04-52 Faint streamers apparentl) part of a curt‘un strctchlnﬂ from N.W. to 8.E.
“05-09 Ditto.

05-30 The detached streamers are now .cven famter
06-00 Sky clear, Only onc faint streamer visible about 20° up in W.-

16-00 Sky overcast.

18-00 Disto.

20-00 Sky obscured up to 20°. No aurora visible.

21-00 Sky obscured up to 45°. No aurora visihle:

21-30 Sky clear up to 55°. No aurora visible.

22-15 No aurora visible. : ) .
23-15 A faint arch with indistinet streamers in thc N.E. sky 45° up.

23-30 The arch has extended to the N-N.W.. A fa.lnt; curtain 50° up in the E. N E. The moon shining
brightly in the N W. i '

*
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23-23-45 No aurora visible. ‘ ) ,
A 24-00 A clear moonlight night. No aurora -visible. -~ o . -

24-00-30 No aurora visible .
R ~00-55 A faint nebulous arch from N. to N.K.
I L Co 01-10 The arch liad faded.
© 01-45 A nebulous band 40° up in the NW. A faint curtain between 40° up and 80° up in the N.W.

The direction of movement appears to be from W. to K. This formation faded dmo“t
completely in a few minutes.  The moon is now setting in the W.

01-55 A faint nebulous patch 40° up.in the N.W:
02-35 A feuble curatin in the N.W.

02-55 No aurora visible.

03-35 Ditto.

04-05 Ditto.

04-35 Ditto,

05-05 Ditto.

05-35 Ditto.

06-00 A faint 1uroral glow in the N.E.

© . 06-30 Two detached hazy streamers ab an altitude of 45“ in the N.E. sky. Also a glow on the N.E,
horizon.

07——00 An indistinet curtain extending from the NNN.W. to N. E., fadmg qulckly

" 07-20 A few faint streamers still persist from the N.N.W. to N. E at 45° to 50° in altitude. A ncbulous
¢ pateh in the zenith. . _ ’

10-00 Fine deift obscuring the sk\

16-30 A faint band 18° up, n‘(tendmﬂ from N. to W.N, W brightest in t;he N. This soon faded. A -
glow over a cloud bank 5 5 ap in the N.W. Brlﬂ‘ht moonlight. .

17-35 Light drift, No aurora visible.

18-00 Ditto. ‘ '

19-18 Ditto,

20-05 Ditto. : .

& . 21-45 Sky obscured by drift below 40° in altitude. No aurora visible.
_22-55 Sky quite clear. A faint auroral patch 4° up in the NNE.
24-00 No aurora reported. Sky clear exccptmg near the N. hor'zon

-25-06-00 Ditto. o : :
08-00 Drift obscures the sky so that only largest stars can be seen in the zenith. No aurora visible,

)

16-45 A clear moonlit sky. No aurora visible. ~ Dense.fog qlovx; the N: horizon.
18-00 Clear moonlit sky. \*0 aurora v1snble
18-20" Ditto.
- 19-55 Ditto. .
90-15 Continuous observations to 23 h. 30 m. No.aurora visible,
24-00 Clear sky. No drift. Bright moonlight. No.aurora visibiec.

. 26-00-30 Ditto.
01-15 Ditto. i ‘
0200 Ditto. - '

02-30 Ditto. S '
- S . 03-05 Ditto,
03-30 Ditto.
. ~ 04-05 Ditto.
. : © . 04-30 Ditto;
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26-05-20 A greenish yellow glow over clouds in the N. and E. may be auroral’; otherwise no indication of

aurora. :
06-00 Moon has set. No sign of aurora.

- 07-20 Isolated streamers of a discontinnous curtain appear in the sky on an arch line from the W.
' horizon to 25° up in the N'W. The trend of the arch apparently slightly 8. of W. to N.of E, .

- 07-30 Ditto, but fainter. Twilight appearing in the N.E, S )
07-46 Several discontinucus curtains' commence to appear in the zenith and to the W.N.W., in which

direction they trend. These are faint and nebulous, but twilight is making itself fels.
+ 07-56 Several streamers in the W.N.W. and W. by N. '

18-00 Clear sky. No aurora visible,

19-45 Ditto. '

20-45 Ditto.

22-15 No aurcra visible. - ‘ ‘ . :
'23-15 Strong moonlight. Distinet nebulous auroral band from E. by N. to 10° up in the N.
24-00 Nebulous aurora arch from E. to N.E, by N., 11° up; not very bright, )

© 27-01-30 No aurora visible.
* « 02-30 Ditto.
04-00 Ditto.
05-00 - Ditto. . .
06-00 Ditto. : ’ Lo : ¢
18-00 North sky clouded. Zenith clear. No aurora visible.
20-15 Lower north sky hazy. Bright moonlight. No aurora visible, - ‘
21-25 A bank of cirrus cloud 40° to 50° up from N. horizon. No aurora ‘v'isible.\

24-00 Sky conditions as at 21 h. 25 m. No aurora vistble.. ' .
: Frequent observations of the sky have been made throughout the evening hours, but no aurora
noted, : ' '

28-04-30 Sky clear. Bright moonlight. No aurora visible.
05-45" Ditto. = : B '
" 06-00 Ditto. oo

18-00 No aurora visible now or earlier this afternoon, Bright moonlight,

20-23 No aurora visible. Sky clear. ‘

22-50 Sky partly clouded over. Moonlight. No aurora visible.

23-00 Ditto. } ' ‘ e
24-G0  Ditto. ‘

20-01-00  Ditto.
01-30  Ditto.
. 02-30 Ditto.
03-30 - Ditto.
04-30  N. sky hazy to 30° up, otherwise sky clear. No aurora visible,
06-00 " Dntto. ’ )
©06-30  Ditto.
07-00  Ditto.

Sky‘no\\-' obscured by cloud im'til-midnighb.

24-00 Sky partly ¢lear, - No aurora visible.
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30-01-30 Sky clear. Brilliant moonlight. No aurora visible.
02-45 Ditto. |
06-00 Ditto.

16-00- No aurora visible. . :

18-00 Sky clear. Bright moonlight. No aurora visible.

20-08 A faint nebulous arch 5° up, extending E. to N. Bright moonlight.

20-47 Nebulous arch from E. hor. to 6° up in the N. by E., strongest in the N. by E.
. 20-50 Arch now distinetly brlghtenmg Luminescence travelling to the E.

'20-52. Arch much brighter and more actwe The lower border is of a reddish tint. Phenomena seen
" in full moonlight. '

'21-05 Aurora in three distinct bands close together between 12° and 15° up, ettendmg N.W. to E,
' highest in the N. by E. Brightest in the N.E.

21-20 Nebulous arch extendmg from E. to N.W., and rising in centre to 14° up.
21-35 - A faint nebulous arc 5° up from N.E. to N.W. ’

22-03 A medium bright arc 9° up from N. E to NW,

22-20 Ditto.

24-00 ~Bright moonlight. No aurora visible.

July. .

" 1-00-40 Sky for the most part clear; bright moonhght no aurora visible.

01-25  Ditto. .
02-15  Ditto.
03-00 Ditto.
04-00 Ditto.
05-25 - Ditto.

19-50 Sky much obscured by cloud, but clearing as the evening advances; o aurora visible.

’ 23 17 A powerful aurora in operation. Curtains stretching from W.N.W. to E.N.E., 30° up in the-

) N.; very rapid travel of excitation from W. to I.; ‘]‘amt colour, phennmenon showing, in "~
vertical formation, whereby the streamers appear crimson on one side. . The .exhibition
was tost strong to the- W. of N. The display waned rapidly at 23 h. 19 m. Bright

~ moonlight reduced the brilliance, and only strong eﬁ(,cts visible. X

23-23 The aurora no longer visible in the moonllght

©23-33 A faint arch 6° up, between N.E. and N.W. .
23-50 The arch has extended to the W., and is somewhat stronger.
24—00 Auroml curtains in the N.W., N, and E. low on the horizon,

' 2—00—-]0 No -aurora visible. -
00-30 Ditio.
. 01-00. Ditto.
© 02-00, Ditto: ; . . . )
04-30 Ditto. - ' L

Sky now obscured until the afternoon of the 3rd inst.

3-16-25 A faint (,urtam fading in the zenith. The main portion trending E. and‘ -W., ‘but trending
E.8.E. at the E. extremity. TN .

16-35 Clear sky; dull twilight; no aurora visible. ‘

.17-10. A streamer from 10° to 20° up in the W., also two similar dnes appeared in the N.W. for a
' moment;

17—15 A shaft reaching from the S.W. to.the zenith and fadlug immediately,
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'3-18-00 A faint auroral glow, strongest in the N.N,W. . .
19-25 No aurora visible. o o ' _ . -
© 19-55 Ditto. ‘ ‘ '

21-38 A faint nebulous arch 7° up from E.NE. to N.E., Wlth faint streamers in the N.E Luminescenvce
travcllmg to the E.

21-40 A very faint arch 8° up, from E.N.E. to N.E.
- 21-56 A faint glow 5° up in the N.E. .

22-10 No aurora visible. ‘

22-25 Ditto.

22-52 Ditto.

23-12. Ditto.

24-00 Ditto.

4-00~-33 A faint arch 8° up from E.S.E. to N. .
01-01 No aurora visible.
© 01-30 Ditto. , . : L _
-02-15 Ditto. | _ : _ o -
02-56 Ditto. ‘
03-45 Ditto.
" 04-29 Ditto.
05-14 Ditto.
06-00 Two faint bands from the S:E. ahnost to the zenith.

06-17 Two bands from S.E. across the zenith to the N.W.: ; also a {aint band from th(_ E. to near the
zenith, and streamers 15° up in the W,

06-29 Several faint bands from E.8.E. to zenith and westward. ‘ ’ ’ ) - ’
06-43 A very faint band.in the zenith trending 8B, to N.W.

07-09 No aurora visiblc. :
07-28 Ditto. '

e,

N

17-00 A ncbnlous aurora 15° ﬁp, betwoen N.W. and N.E. _ 7 ‘ » ) ]
17-40 Ditto, between N.N.E. and NW. 5 . . . : A A\
18-00 Sky becoming overcast from the N. No aurora vigible. ’ ' '

Sky now obscured by cloud and drift until tﬁo late morning of the 6th inst.

5-08-00 Clear sky and no drift.. Isolated streamcrs of a curtain appear from a point 46° up in the

S.E., past the zenith to 70° up in the N.W.;, seen in bright moonlight and thhght

16-30 Sky practically clear; no aurora visible.

17-00 A strong glow with streamcrs rising on N. horlzon bet“cen EN.E. and WN.W. A few
minubes previously, aurora was absent, ‘

17-30 A curtain reaching 9° in altitude, between N N. “ and E.N.E.  Below this a nebulous arch
on the horizon. T

17-45 A very faint glow over a cloud bank on the N. horlzon .

18-00 A faint glow from N.E. to N.W. V ery bright streamers rising to an altltude of 20° between

. EN.E. and 8.E.
18-15 A very bright display in the 8. A curtain in the S.K., looped; also a f:unt band on the N. . -
: horizon., . ) - . )

18-20 The display is strong, reachmg frem N.E. to S.E., and showing a tendency to become more .
southerly. It consists of a large recurved curmm of & general elevation of 8%, with streamers : C S
reaching as much as 25° up.

18-30 Now contracting in to a nebulous bunch in the N.E. IA glow is growmg along the horizon from
N.E. to N. . ) )

Na
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5- 19-00 A bright curtain from E.S.E. to N.E., 10° up; dlso a broken nebulots arch from ENE. to NE,

5° up. :

19-50 An exceptionally brilliant display. A curtain about 10° up, from N. by W. strongest in1 the
N.E.; where streamers are dancing about rapidly and the ]0\\ ver cdge of a definite reddish
tinge. One streamer in the N.N.W. TlSlnl' to 6°. .

19-H1 Dlspla,y now fading fast.

20-00 Very brilliant again; a’ cuirtaiii from thc W.N.W. to E.N.E. 12° up in fhe éenﬁrc; curtain -

curved in the W.

20-01% Display iiow in the {orm of a continuous nchulous arch. The luninescence is travelling from 7

the W,

" 2005} A .second curtain now unrolled from the W:; a dcgrec higher up,; also; the original oné biecome

. brighter and showed a pmk lover border.

20-07 Now four concentric curtains from E.N.E. to N.W., the lowest 4° up; stieamers from the,

highest up to 25°. Pink lower border.

©20-10 ]')isplay has riow reachcd onc of the maxima stages. The highest curtain reaches 35° up;
sheets of lilac colour appear, and streamers chase cach other with extreme rapidity.

20~13 Activity now concentrating in the W., and l)lac strcamers chasing cach other r.}pldly to the L
20-14 Al the N. sky suffiased with a ncbulous aurora, _
2017} A large zigzag curtain concentrated tow ards the W.; it has commenced toincrease. -

20-19 A complete curtain unravelled across the sky in about 15 seconds.  Txcitation truvclﬁn'g’ from
W. to E. ’

20-20 To complete curtains 10° apart, rising to an altitude of_ 60°, from E.N.E. to N.W.
20-26 Display now confused nebulous mass scattered throughout the lower northern sky.

20-27 Now tesolved into one distinet curtain from the E. to N. W convoluted between N. and
N.N.W., and reaching a maximum clevation of 120, : ’

20-39 Curtain from E. by 8. to N.N.W., maximum elevation of 30°; travel bodily to the 8. pink
below shading into green tints above. =~ . ‘ .

20-47 The main curtain extends from E. by 8. to 45° up in the N, wherc it isrconurved.  Nearer the

‘ N. horizon are a confused mags of curtains.

20-62 A curtain between E. and N, reaching 45° up, and travclhng bodily to the N. Below aré two
‘curtains, and nearer the horizon a confused mass.

20-56 A bright curtain from the E. by 8. to a confused mass in the zenlth from whmh it trends towards
the N.W., terminating 10° above that horizon.

20-59 Fading at the W. extremity, and rctreatlng towards the N.  Besides the main cuttain 4 confused
mass of curtains occupy the sky nearer the N. horizon. '

21-02 The display waning. .

21-12 The intensity has commenced. to- increase again. - "A-faint curtain "extends froin near the
‘ zenith to the B. by S.; also, a long bright curtam from E. to W. in the N.

'21-13. The curtains are brightening in the N.W.

21-21 A confused mass of curtains from the -E. to 20° up in the N.W, and from 5° above the N.
o horizon to the zemth. The central area dull.

21— 30 An e\tremely bright "curtain from a point 20° up in thc h by S., pabsmg northward of the.

zenith to the N.W.  Pink lower border.
21-37 Display rapldly fading. ' : .
21-45 Two faint, curtains, the top one 10° up in the N., cxtending from E: to N.VN.W.; “lower curtain
' N.E. to N. by W. : '
2155 Very faint: position unchanged.
22-12 Three very faint bands from E.N.E. to N.N.W., between the horizon and 10° up.
22-92 A faint arch 6° up in the N.; also a bright curtain pateh just above it in the N. by W.
22-35 Aurora nearly invisible; two -bands about 5° up from N.E. to' N. N W, '
22-53 Ditto, a little brighterin the N. by W.

f
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5-22-57 F ragments of ncbulous curtains in the sky up to 6° in altltude from N. to WIN.W.

23-06 Weak nebulous curtain bands 10° up in the N., from N.W. to N.E.

23-10 Very strong curtains rising from the N. extendmg from W.N.W. to EN E. Ourtams all more .

or less curved. A rapid travel of ]mnmesccnce from wcst\\ard towards the east; colour
'showing; intensity increasing.

23-15 An intense curtain showing brick-red, rose- pmk lilac, and green tints, reaching a maximum.
elevation of 40°. A faint curtain at an clevation of 80°,

23-17- The colour effects have now’ dlsappcared

23-23 Very little remains compared with what-appeared a few minutes ago.. The curtains bent and
curved, one branch running away to the N. by E. horizon.

23-29 The display which has been steadily waning has suddenly brightened up in the form of two
curtains 14° up in the N.; these extended from the N. to the N.W. and began to rise
rapidly. .

23-34 A rapid motion of luminiscence froi’n W. to E.;-pink colour.
23-41 Curtains still bright over the N.W.; pink colour.

23-44 Curtain still bright in the N.W., though moonlight.

24-00 Ditto. . .

i

.

6—00—06 Curtam from N. tor N. by W still I‘ellld]llllllf Sky rapidly clouding.
00-30 No aurora v131b1(, sky Iargely overcast. ' ;

Frequent observations at intervals recorded no aurora visible until 6 h. 55 m.; during this
time bright moonlight prevailed, and the sky remained largely overcast. ' ° -

06-556 A curtain 7° up extending from N.E. to N.W.; pinkish and greenish celours visible,
07-00 The curtain has faded at the W. extremity and colour has gone. V

07-04 Fading rapidly in the N.; a bright strecamer in the N. K.

07-07 A faint nebulous patch 8° up in the N.N.W.; strcamers rising from 7° up in the N.E.
07-14 Three streamers in the E. between 7° and 40" up.

07-21 No-aurora visible.

07-30 A faint curtain from near the.horizon in the E. to a similar position in the W.N.W,, and
: reaching & maximum height in the N. of 50°; also streamers near the N. and N.W. horizons.

07-35 A broken curtain 5° north of the zenith extending from E. to W, moving rapidly.

. 07-45 A broken curtain from the W. horizon to a point 70° up in the E.; also one from the W. by 8.
. horizon-to a point 60° up towards the zenith; both moving bodily to the W.” .

07-49 The aurora has disappeared.
07-58 A faint curtain from the zenith to the W, 110r1z0n

t

+

15-55 Sky clear. No aurora visible,

16-05 A very faint nebulous bar trending from thc zenith to the W N.W. 70° up in the W.
16-07 No aurora visible.

16-19 Curtain now stronger from zenith to ER.E. -

16-23 Two other curtains now appear to the N. of the original. One 60°, the other 65°, up from N. to
B E. apparently trending 8.E. to N.W. ) : .

16-28 The curtains have travelled bodily to the 8. and are now waning..
16-37 A nebulous glow in the zenith.

16-45 Faint nebulous patches dlsappearmg snd reappearing in the zenith. A‘ faint streamer now in
the N.W. .

17-00 Numerous streamers in the W. and N.W. cven to the zenith.
17-05 A bright patoh in the zenith. Also a faint arch 10° above the N. and E. horizons.
17-10 The whole of the E. sky is strewn with famt strcdmers and patchcs

:

A



¥ 3

RECORDS OF THE AURORA" POLARISMAWSON. a1 -

1912. S . : : : -
July, ’ o
6-17-22 Streamers 16° up in the S.E., and clsewhere in the L. sL
- 17-26 Display now almost gone.

17-34 An.arch 10° up in the W. to N.E.

17-49 Faint streamers in the W, and N.N.E.

18-08 A broken curtain from 15° up in the E. to the W.N.W. Another from the W. to a point 5° E.
of the zenith. : C B

18-11 An arch from E.8.E. to W.B. W,
18-18 Display fading. :
18-27 An arch 7° up from N.E. to WN.W. Alsoa famt curtmn 20° up in the 8.V,

" 18-32 The above arch now showi ing up as two, the upper 199 the lower 7°,

. 18-40 An arch 10° up in the N.W., appears of a fam’s reddlsh colour.
19-00 No aurora visible.
19-20 A faint arch commencing from N.E. to N. 15° up. -
19-45 Ditto. - ' : _
20-03 A very faint arch just above the N. horizon. . - ‘
20-15 Ditto, 4° up from N. to N.N.W. - _ _ .
20- 43 A brlllmnt arch 4° up from N. to B Some strcamcro reaching to 15° A ‘redliah IOW(;r border,
20~46 An extensive array of curfaing in four tiers up to 20° in altltude extending from N.W. to E.
Streamers travelling rapidly to the E. A lilac colour at the E. c’(trcmlty

90-48 Two extensive curtains from the N.W. to N:E. curved at the W. extremitics. Streamers moving
rapidly to E. Lilac coloured in the lower portions. i ‘

20-50 A curtain 25° up in the N.N.E. . Colour rose to lilac in the E. by N.
20-52 Curtains now changing to nebulous arch.
' 20-54 The whole aurora faded considerably,

20-56 Ditto.

920-59 Two’ brilliant arches, 5° and 10° up reqpcctlvdy, from E. to N.W,
21-02 Thrée a,rches now visible.

21-03 Arches still show curved outline, very bright in the N excitation travelling rapldly from W. to -
E. ‘

21-06 Three fine arches up to 30° elevatlon extendmc from E. to N. W Brilliant lilac coloured curtams
_in the E.

' 21-11 Ditto, but not go brilliant.

21 15 Ditto, with addition of a small fragme.nt of an arch in the zenith.

21-20 Four brilliant curtains w ith very rapid streanice movunent to the E. Display becommg much
more brilliant and rising toward the zenith. One curtain almost to the zénith,

. 21-21% Very rapid stréamer travel in the zenith curtain. .
21-23 Now a great mass of nebulous bands and curtains from the N.-horizon Lo the zenith.
21-26 A vortex of colour and motion crossed the zenith from W.N.W. to S.E. This corona was quite

obviously due to the perspective affect of loolxmg at a convelution of the curtain from directly .
below. :

21-28% A bright curtain extendmg from the W N.W. across the zemth to the E.5.E. Showmg colour
effects, fainter in the E.

21-30 For the last minute a curtain has been rising from the N.W. Lorizon, streamers in rapid motion,

21-32 The main curtain is from W.N. \V to E. S E. at a height of 45° 'Brightcr in the W. Colour
fainter.

21-321 During the last mmutc the dlsplay has becomc ncbulous and with it the dancing oi streamers
ceased. : . .

21-35 Display fainter.

21-37 Display concentrated in the W N.W. Nebulous patches and bands. C_o}our_not showing.
*10864—T |
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6- 21—40 Much fainter and nebulous. o _ .
21-55 Dltto : . = . s

22-10 Three arches from W. to E. in the N., nebulous for the most part.
22-27 Several faint to medium curtains extending across the N. sky up to 70°, c‘ttendmw from W N.W,

to 8. Trending about W. N. i’V to E.8. T 4
23 04 An almost continugus arch a(,I‘OSa thc N, sky from W.N.W. to N.., about 10" up Brightest in
the N. e

23-15 A continuous arch from W.t0 E.N.E, brightest in the N.E.
93-30 An auroral arch from N.W. to E.N.1i.

923-40 A nebulous arch 10° above she N. horizon.

24-00 Ditto. '

7-00-30 No aurora visible.

" 00-50 Ditto. _
00-55 Sky clear. - No aurora visible.
01-26 A faint 'ncbulous»patch in the N.W..
02-00 Bky clear. “No aurora vigible.

©02-30 Ditto.

03-00 Ditto.
03-35 Ditto.

04-15 Two patehes in thc N N W. and N.N.E. about 30° up. Bright moonlight obscuring delicatc
effects. -

" 04-29 Three nebulous arches, the main one cxtmdmg from thc N.W. across the zenith to thc S.E., the
others parallel and on either side.

04 32 Display ra]ndly brlghtonmg Several curtains from N W.to S.IL, at an clevation of 45°. Rapid
* “motidn in the N'W,

04-36 A brilliant display consisting of fivé paralicl arches, the lowest 5° ILbOVC the N. horizon, the _ » 3
highest past the zenith.  Very little movement, but the northcm onos show a reddish tinge, "

0439} One arch from 60° up in the N.W. to the ES.B. Brlgh test in the N Wooo e ese s
04-43% Bame arch, very bright, shomng pink tinge. - : '
" 04-441 Now much fainter.
04-45% Again brightened.
04-47 Only a few nebulous patches in the zenith.
04-56 Scveral faint arches from N.W. to 8.E. across-the zenith. .
'05-15 Several arches from N.W. to S.E. across the zenith. Brighter in the N. W with a reddish tinge.
05-30 A faint nebulous arch in the zenith extending from N. W. to 8.E.
05-46 Very faint patches of nebulous aurora in the zenith.
06-00 Aurora brightmmg A strong nebulous arch from the N.W. across the zenith to 8.%.
06-20 Ditto. .
06-37 Very faint patches of nebulous aurora in the zenith. ‘
06-55 A curtain from N. to E.N.E. 20° up, and showing traccs of colour.
07-08 Two nebulous patches in the. N.W. '
07 25 A faint ncbulous arch rerxchmg from thic W. to the zerith.
07-40 A trace of aurora visible in the W. The twilight niow overpowgring the aurora.

16-30 A nebulous band Irom N.E. to. N.W_,, maximum elevation 12°,
16—40 Arch rising up to 20°. Extonding from E. to N. W.

16-55 A faint band across the zenith, trending B. and W,

17-03 A glow.on a cloud low in the W.N.W.'

"!
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" 7-17-22 An arch 15°.up, from E. to N.W.

17-36 Ditto.

17-56 A very faint arch from W. N W. to E.N. D 15° up. .

18-00 Ditto.

18-12 A faint streamer 12° up in the T.N. B,

18-18 An auroral arch rising from the B.N.E. horizon to 15° N. by W. :
" 18-31 A very faint nebulous arch from E. by N, hotizon to a point 12° up in the N.

.18-45 Aurora on the K. horizon, up to 12° in the N.E., where 1t is faint.

19-12 Sky becoming overcast from the N.  No aurora visible.

19-30 Ditto.

20-30 Sky completely ovcrcast with & thin vﬂ]l of cloud, only, ﬁrst magnitude st‘u:s vmble ' No aurora
visible. .. . - N

21-30 Ditto.
22-30 Ditto.

99-50 A faint zigzag band across th(, sky in the zerith, from S. to 0B \T E The. lowcr Slxy completcly
obscured.

29-54 A nebulous band from the zenith ta the 8. W, by W.

23-20 For some time the aurora had practically faded out; now a glow is visible 30° up,, bot“ can
and N.N.W. over a fog bank;.also a glow in, thc same position in the N.E. to E.N.E.

23-35 No aurora visible.
93-42 A faint band 70° up in the W trending approxunately N, and S
24-00 No aurora visible. Cloud again beconiing denser. -

8-06-00 Sky overcmst

17-00 A curtain in the S. trending approumqtdy E. and W. Mammum altitude 45 " Another from
the E.8.E. to near the zcmth Both travelling to the N .

' 17 Oa The curtains arc very steady.
97-25 An atroral patelL8° up in the W, by N
17-45 A very faint curtain in the S. and a wlo‘v on the N.E. ho;won

17-57 - A. disjointed streamer curtain across the sky in an E. 'Ln(l W. direction, GO° up in the S ; ulbo
several fragments from the zenith to the H. :

18-00 Ditto, possibly a little further to the 8.

18-27 Extremely faint auroral nebula in the W.; also a faint indication, in a nebulous haze, of the
curtain scen carlier to the 5. of the zenith.  These appearances sujgest that the luniihous
. appearance sometimes seen in the sky is faint distributed aureral haze. -

19-17 A very {aint streamer 30° up in the 8. by L.
19-24 Two faint streamers 10° in up the WS.W.
19-33 Two-faint broken curtains 8° up in the W. by N.
19-43 A faint bar in the W. by N.
20-10 A ncbulous patch 8 up in the W.N.W.
‘ 20-30 No aurora Vlslblc o o
21-00 Ditto. :
- 21-38 A faint curtain from the E. by N. hol.lzon 62 2 point 15° up.in the S.
. 21-45 A faint nebulous arch 15°up from E. to & by W. '
29-05 Ncbulous patehes 10° to 15° up in the B. and B, by S,
22-40 A patch 5° up from N. to N.E. :
23-23 A curtain 15° up from W.N.W. to N.E.

9-00-15 Nebulous patches from the horizon to about 12° up in thc N. and N. ]]
01- 00 No aurora v151ble
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9-02-15 A curtain in the form of an arch about 20° up from N.W. to N N.E.

02-35 A faint nebulous patch N.W. by N.
04-20 Faint auroral patches In the N. and W. skies, even up to the Zenith.
04-30 A broken curtain extendmg acrosg the zcmth from 8.E. o N.W,
" 05-00 Ditto.
05-30 Ditto.
06-00 Ditto.

_07-30 The zenith curtain still remain$; also.a parallel one 65° up in the N, and fragments of othu-s
lower down. Between 4 h. 30 m. and 7h. 30 m. fragmentary curtdms continuously in the
sky, more concentrated towards the E. than the W. :

.07-49 Part of a faint curtain 10° up in the 3. W.

- 17-18 A nebulous arch up to 10° between N.E. and N. W

18-00 Ditto, waning.

19-35 A bright arch 10° up, from W. by N. to D by N., waxing and waning at intervals,

19-52 Tw%arches betwcen N. by E, and N.W. hlghest 12° in altitude. Two strcamers 3° up in. the
20-15 Areh from W.N.W. to N. N L., 10° up

20-20 A nebulous arch 12° up, between N. and N. W

21-00 Ditto, -

21-40 A curtain 15° up, from ]] to N.W.; also a nebulous glow on the N.E. horizon.

.21-45 A moderately bright curtain 6° up, bctwccn N. N W.and W N.W.; also a curtain 12° up, bebween
E.N.E. and N.N.W.

21—53 Arches considerably faded ; one 12° up botween W.N.W. and E.N.E. ‘

22-08 "An arch from L. to W.N.W, brightest in the T: Streamers 40° up in the E.

22-12 An arch 12° up between N. and W.N.W. A curtain 16° up between E. and N. by W.
22-30 A broken arch from N.W. to N.N.E., with occasional streamers 12° in altitude.

23-30 A curtain 15° up, extending from N.E. to N.N.W.; also arch 6° up'from. N.W. to NN.W.
24-00 Curtain 15° up between N. and -‘W.N.W.

10-01-10 A ncbulous arch from W.N. W. to N. W., average dwatlou 8e
' 03-00 No aurora visible.

04-30 An ill-defined curtain passing through thc nmfh from G60° up in the E.S.E. to the W. horizon.
Faint streamers 75° up in the 8; “also an arch 20° up between N.E. and N.N.W,

" 05-25 Several faint curtaing extending from the I.8.I. through the zenith to the W. horizon.

06-30. A number of parallel poorly defined curtains traversing the sky both N, and 8. of t';h_e> zenith
from the E.8.I%. to W.N.W. horizons.

07-45 A fragment of a ‘curtain at the zenith tr(,ndmg E. by'S. to W by N.

17-01 A nebulous arch 18° up, from N.E. to N
18-00 A faint arch on the N. horizon, from W. to N.E.
18-15 Streamers 15° up, from N.W. to W. '
19-57 £ky clear. No aurora visible.
20-30 Ditto. -
21-03 Ditto. , :
- 21-27 Ditto. - E
22-00 A nehulous arch showing brwhtly, from N. E £ N. about 8° up. .
22-07 The arch has risen to 10°, and a | second 1s visible at 8° up from N.N.E. to N. by W.
22-10 Two previous arches now form onc continuous arch with traces of streamers.

i~
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10—22 18 Arch now brlghtest in the N.N.E.

22-22 Arch fainter and lower.

22-23 Again waxing, commencing in the N:E,

22-36 The arch remains stationary.

22-47 Arch somewhat brighter.

22-48 A sccond arch visible 6° up, from N.E. to N:N.E.
23-00 Arch somewhat brighter with a few stréamers,

1 23:-20 A continuous arch 10° up, from N.E. to NNN.W.

93-48 Arch somewhat fainter,

11-00-07 A ncbulous arch 10° up, from EN.E. to N. by W.

00-20 Arch very faint, brightest at the W. e:xtrcmlty

00-40 Arch from'N. to N.W. .

01-09 A nebulous arch 10° up, from N.E. to N.W.

01-33 Arch-now 5° up.

01-55 A luminous patch 15° up in the N.N K.

02-10 A nchulous patch 25° up in the E. A faint arch around the N. sky from E. to N,W;, reaching a
maximum elevation of 20°, .

02-27 Arches have risen, maximum altitude now 45°.

02-49 Scattered patches now occupy. the posmons of the former arches. :

03-04 A nebulous patch in ‘the W.N. \V and an arch 8° up between N.E, to N, by W.

03-30 No aurora visible.

03-57 A faint nebulous arch 8° up, from N.W. to N.IE.; also fragments of a parellel arch thrdﬁg’h.the '
zenith, . , ’

04-23 Ditto.

o 0445 A glow on the N. horizon; a fiunt curtain fron the N.W: up to 30° in the N.N. h a faint patch

30° up in the §.E.
05-08 Three parallel nebulous bands, the highest 30° up, trending B.8.E. to W.N.W.

05-15 Strcamers scattered irregularly throughout th(, northern skics; also some fairit streamers in
the 8.8.E. :

05—"8 Ditto, brightest patchns in the N.W. and ‘vV N.W.

05-43 Three parallel but broken curtains from W.N.W. to B.S.E., the hlglm&,t passing through the
zenith, the others re achmg 60° and 40%'in the N. Curtmns comparatively dull.

05-46 Curtiins fading, but again waxing within a minute.
" 06-47 Curtains now waxing again.
06-10 Four pumllbl curtains, running W.N.W. to E.8.E., the upper one through the zenith:

06-20 Ciittairs now much coavoluted. A body-travel to the S. has carricd the upper one a few degrees
to the 8.; that next to it is now sonic 10° N, of the zenith. Curtains bright. A slow travel
of luminescence to the E. :

06-36 Body movement to the S. continues; trend unaltered; curtains breaking up.
06-55 Very faint seatbered streamers in all directions; one contlnuous curtain 60° up in the N
07— 14 Ditto, .but fewer scavtered streamers.

07-15 Suddenly a small bright- pateh appeared in the zenlth and- pormon of a curtain 55° up in. the
E. by N. incréased in intensity.

07-40 Approachlng dawn obscures all but a few streamers,

17-00 A nebulous patch 20° up from W to N.; another patch in N. sky ihtcrmittently visible,
17-14 Dltto, very faint. - : ' ’
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11-18-00 No aurora visible. Clear sky.
18-15 Ditto. :
- 18-30 Ditto.
19-15 Ditto.
19-35 Ditto.
20-00 Ditto.
20-15 Ditto.
20-30 Ditbto.
20-40 A faint arch 9° up from N. W, to N. E.
- 20-55 No aurora now visible,
21-18 Ditto.
. 21-45 A very faint glow from N.W. to N.E. -
22-00 Glow 5° up from N.E. to EN.E
~ 22-25 No aurora visible,
23-00 Ditto. '
23-25 A faint arch 8° up, from N.E. to N.
24-00 No aurora vmble

12-00-30 No aurora VlSIl)lL :
~ 01-00 A very faint glow 8° up in the N. E
01-30 No aurora visible. :
02-00 Two distinct nebulous patches in the N.W. sky
02-30 An suroral arch 18° up, from E.N.E. to N. by W.; streamers at the E. end.
J402-50 Arch fading in the W. and extcndmg to the K. -
03~05 No aurora to be seen.

03-35 An indistinct curtain in the 8.5 sky, from 30° to 45% up.” A faint nebulous arch 35° up, from
: E:to N.-by W. -
. 04-00 No aurora visible,
04-30 Ditto.
05-05- A band from 18° up in the W.N.W., passnw 8. of the zenith to 40 up in the E.8.E.
05-35 No aurora visible.
06-00 A few ncbulous bands across the zenith from N. W. 60 8. E., waxing and \mmng
06-25 A few patches still in the zenith, and a faint curtain in the S.E.

T ' LY IR I ;-»-Yl’)

(6-50 Nchulous bands and curtains acress the sky, both N. U.h(l S, of thc zcnlth in N.W. to 8.1 dirqc--

- tlon.
* 07-10 No aurora Visﬂ)le.

07-25 An'arch 85° up from N.W. to E.S.E.; streamers at the E. cxtremity. Several patches in the
" zenith. ' . :

07-35 A faint curtain 35° upin the S.E. » _ :
07-45 A faint curved band passing through the zenith, roughly in a N.W. to 8.E. dircction.

- 17-060C No aurora vistble.

17-05 A faint glow on clouds low in the W. N.W.

18-00 A bright arch from E.N.E. to W.N.W., maximum clevation 15°, 10° up at the c‘ﬁtrcmltws
19-25 No aurora visible; lower sky in the N, obscured. : :
19-58 . Ditto. :

20-17 A bright arch from e up in thc E.N.E. to 10° up in the W.N.W.

20-35, No aurora visible. -

21-05 A faint glow over drift bank 4° up in the N,

.‘,
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1912. ' _ } o .
Jul ‘ B

]2~—21——00 Arch 7° up, from N E. to N.W.; brighter in the N. E

22-05 A nebulous arch 5° up, from N. E to N.N.W.; an arch fragment 8° up, between N and N. E
22-35 A nebquus band 10° up, from N. to N.W. :

" 23-05 A nebulous arch 8% up, from N. by W. to the W.N.W. horlzon : - Cor

23-40 A faint glow 4° up, from N.W. to W.N.W.
24-00 A faint nebulous bar 3° up, between W.N.W. al]d N.W.

13 G0-45 A nebulous bar 3° above the W.N.W. horizon; ; o stronger arch 10° up, betuecn \T W. and N. E

01-05 A medium bright arch 20° up, between N.N.W. and N.N.E.-
01-23 A fragment of a nebulous arch 4° up in the N.W.

© 02-06 A faint glow 6° up in the N.W. o _ ) o

02-43 No aurora visible.

03-17 Scveral e\tremcly faint patches of ‘ebulous aurora near the zenith, drawn out ina N W to
8.1, dircetion.

03-53 Two faint parallel bars from the S E. homzon treudmcr tOWdI‘db the zenith, the longer ]ust fullmg
short of the zenith.

04-55 A faint bar from the B.8. 1. to the zenith.

05-40 Several {aint bars crossing the ‘zehith and trending to the S.E. by L.; one e\itends from- horlzon
to horizon; density about that of the milky way. '

. 06-00 A faint broken band across the zenith-from the N.W. by W. to S.E. by E.; strongest S, qf the

zenith. Aurora stronger than any time since midnight.

06-26 Five nebulous arch fragments between the zenith and the N.W. and W.N.W. horizons; apparently
portions of arches trending W.N.W. and E.S.L.

06-55' Two broken bands from the horizon, between W. and W.N.W.,. trendmg to“ards the ES.E,,

or slightly E. of E.B.E.; ncither quite reaches the senith. Also-a broken curtam betwecn
EN.E. and N.E,, 25° up ! et

07-18 A remnant of the curtain remains, Also several pa’cchos'm the nelghbourhood of 75° upin \ the.
a7 N \V ! ’

07-42 Three streamers alhgncl 50° up in the N.W.; n.pparent trend W, by N. to E by 5

18- 00 Clear sky. No aurora visible.

20-00 Ditto.

21-06 A faint nchulous patch rising above the E. "\T E. horlzon

21-30 No aurora visible. ' ‘

22-00 Ditto.

22-45 Ditto.

24-00 A faint nebulouns arch just above the N.W. by W. to N. by E. horizon.

14-00-20 A very faint arch in the N.W.

01-00 A faint arch 5° up, from N.W. to N.E.
01-40 No aurora vmble _

02-15 Ditto. '

03-00 A very faint glow in the N. and N. by E.
03-45 A very faint glow 8° up in the N. and N. E
04-30 Ditto.

. 05-00 Fragments of an arch in the N.W,, zcmth and 8. 1.

06-00 Brecken curtains frem the 8.1. across the zenith, to the N.W.; brightest in the 8.1.
07-00 Ditte, but now more concentrated in the N, W, !
07 20 No aurora visible,
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14~ ]7 30 A clear dark sky. Fragments of the very faintest nebulous band trcndmn' towards thc zcnlth'
: © from 5° to 30° up in the ES.E. . .

17-57 A faint-to medium-bright curtain of streamers from the E. hOI‘]zOH t6 10° N, of the zemth Also

a fragment of a parallel .curtain 20° N. of thc zenith. Thcse are very steady; and give the
impression of béing low in altitude.

18-00 A very faint arch from E.N.E. to W.N.W,, rising to 15° in the centre.
18-22 No aurora vmble :
© 19-10 Ditto..

. 19-25 Ditto.

20-02 A faint arch across the sky 10° N. of the zcmth extending from E to W. Also fra.gmeuts
_of parallel formations appearing to the N. .

20-17 Only a faint remnant of the main arch now remanis, appearmg in the E.
20-27 No aurora visible.
¢1-15 Ditto.
21-45 Ditto.
21-50 A faint glow over the N.E. horlzon
22-15 A nebulous band 7° up in the EN.E. . ‘
2235 The band has brightened and is fspreading to the N, S‘tre‘tmcrs in the. E N.E.
23-00 The band is waning; now appearing only in the N.N.E. 9° up.
23-19 A faint curtain in the N.E., extending as a band to the N.
24-00 A very faint band extending from N. to N.E. 12° up.
15-00-40 Ditto.
- 01-30 A wvery faint glow 12° up in the N. ‘
:02-15 Several faint bands in the N-N.E. and N.W. sky, up to 80° in elevatlon
02-55 A few nebulous patches in the N.
' 03-45 Ditto. - :
04-15 A moderately bright band in the N.W. Also faint patches in the N. and \T E. sky.
05-00 Three faint streamers from 35° to 40° up in the E. sky.
05-43- No aurora visible. '
06~00 A number of faint bands traversing the sky from E.8.E. to W.N.W,
06-37 A broken curtain of medium intensity traversing the sky from the E.8.E.
"06-45 Ditto, somewhat brighter; crosses the zenith.
07-00 Aurora waning.
07-10 Curtain fading; now outlined by disjointed ‘streamers.
07-35 Daylight now obscures auroral effects.

17-20 A nebulous arch 10° up in the N, extcndmg from E. to W,
18-00 A bright arch 5° up, from E. to W ; brightest in the N.E. and E.
19-35 The arch remains; now 6° up, and somewhat dullet.,
20-09 A nebulous arch 5° up, between W.N.W. and N.E.
" 2040 Ditto, fainter. T
21-10 A glow in the N.E.
'21-45 Clear sky. No aurora visible.
22-10 A nebulous arch from W.N.W. to N.E I.; brightest in the N.3
22-25 Ditto,
1 99-45 A luminous patch 5° up in the N, W
23-25 No aurora visible.
2400 A glow in the N.W,

. \\\l L S . M . . Lo . - . .
9 v . 4 LI\ Tl WM N ‘\‘2&;
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16-01-10 A faint glow on a v cloud- bank in the N B

01-50 -No aurord visible.
02-50 Ditto. .
03-20 Ditto. .Sky hazy.
04-10 Ditto. '

- 05-08 Ditto.

06-00 Ditto.

07-10 Ditto.

'17-38 A nebulous patch 70° up in the N:W.

. 18-00 A nehulous band 3° up, from N.E. to W.N.W.

18-33 A nebulous arch 7° up, from N'.W'. to N.E.

19-23 Ditto.

19-35 A faint arch 7° up, from N.E. to W.N.W.

20-00 The lower N. sky obscurcd by cloud. No aurora visible.
21-30 8ky clouded from the horizon to 30° up. No aurora visible.
24-00 Sky completely overcast.

‘17—.03—45 Sky now clear, - No auror@ noted. .~ : . . K

04-15 No aurora visible, = ¢

06-00 Ditto. B ’ '

'07-00 Ditte,

18-00 Ditto.

20—30 Clear in_the. genith, hazy lower down, No aurora visible.

22-45 Ditto. ’
22-50 A faint glow on the N, D honzon C . a .o :
24-00 No aurora visible.’ : : o N

18-01-46 A faint arch up to 10° from N.F. to W.N.W.; " faint streamers in the N.W.
02-10 An auroral patch 20° up in the N. ‘ ' o
02-20 No aurora visible. .

05-20 Three bands 5°, 10°, and 15 ° up respectively, from N.E. to NNN.W. Occasional fuint— streamers.
' A patech 18° up in the N.W.

05-45 Two small arches 8° up in-the N.E., onc curtamed A ‘Cuttain 30° up,- from E. to NW. Two
patches 12° up.-

06-00 A curtain 30° up from E. to N.W.; broken towards the E. Brighter than carlier.

06-06 A faint curtain 35° up, extendlng as before-mentioned. Qther fraﬂmenbs nearer the homzon,
and a patch in the N.E.

06-14 Thrge eurtain fragments 20° up, and a nebulous band 5° up from N.W. to N.’
06-18 Beveral detached streamers between 10° and 30° up. A nebulous mass 10° up in the NJW. -

06-30 A band from near the N.W. horizon to that in the E., and rising to a hﬂlgh+ of 45° on the meridian,
- - A faint curtam below this, and occasional patchcs above. : v

06-45 Three curtains in the N W and running more or less to the S.F D
07-00 Two curtains from the N.W. to a point some 12° up on the meridian.
07-18 Several faint'streamers in the N.W. and one in the E.

- §7-35 8till faint traccs in thc N.W., but twilight consuierablc

17-18 A nebulous aurora 10° up from 8.W. to Ww.

17-20 A curtain from E.8. E to 5 W 25° up in the. S, apparently trendmg in a roughly E and W,
direction. - . _

*108G4—-C
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18- 17—55 Streamers in the S. E and E.

18-00 Curtain from 8. W. horizon to . horizon, reaching a maximum altxtudc of 45% above the S horizon.
This soon waned and appeared as dctached 5treamcrs

19-38 A broken curtain trending W. by 8. at the zenith.
- 19-40 Ditto, from the S.W. horizon to 75° up in the W
20-04 No aurora visible.
20-28 Ditto.
21-25 Ditto.
~23-20 Ditto. - ,
.24-00 Clear sky. No aurora visible.

19-01-15 Ditto.
02-20 Ditto.
03-15 Ditto.
04-20 Ditto.
04-55 A very faint nebulous patch 20° up in the N, W
05-20 Ditto.
06-00 Streamers and patches over the N. sky from the horizon to.the zenith and from E. to. W.
- 06-20 Dittb.
07-15 A very faint patch 25° up in the N

18-00 Sky clear; brmht moonlight. There appears to be part of a very fzunt curtain VlSlblL from: the B.
hOI‘lZOIl to 20 up in thc E -

18-20 Ditto.
20-15 No aurora visible.

21-05 Ditto.

21-40 Ditto.

22-37 A nebulous band 6° up, from N.E. to N W.

22-50 A bioken band from N.E. to N.W., reachmo' a mamnum eleva.tlon or 10°
23-04 A band with streamers low in the N. from N.E. to N. W

24-00 A faint broken band from N.'to N.W., 10° up.

20—00—aD A strong dlsplay mn the N, N.E,, and E. A nobuloug pateh 10> up in the N. Curtmns in the
N.E., the highest 40° up.

00-50 Curtams hava disappeared. A band {rom E to N. N K., 10° up.

01-05 A band from the $.5.E. horizon to 30° up, and a patch 10° up in the N: L -
01-45 A faint band from 10° to 20° up n the W

02-10 No aurora visible.

02-40 A band from the W. horlzou to'a point 50°-up. Likewisc from the S. E. homzon toa pomt 40° up
towards the zenith. )

03-21 No aurora visible.
04-30 -No aurora visible,
04-56 A band from’ near the W. horizon to a point 707 up, towardb the zenith. T

" 05-30 A band from the W. to 30° up towards the zenith, ‘ L .
05-89 No aurora visible. _ . o .
06-00 Two bands from westerly Borjgbn to part of the wa‘y.to, the zenith, '
06-40 No aurora visible. o I

17~20 A Dbroken arch 5° up from the EN.E. to. N. by W, :
18—00 A nebulous aurora 7° up in the centre, from EN.E: toW.N.W.. Famt.

S
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20-19-20 A faint nebulous aurora 4° up in the N.E. ) ' T
! a ST 19-40 A faint arch from 4° up in the N.E. to 6° up in the N. . '

20-04 A faint arch from 4° up in the N.E. to 6 ° up | in the N.W.  The 1llummat|on slowly tmnsferring
1tself to the W,

(¥ ~ ‘ ©.20-30 A faint arch from 3° up in the E.N. E o 8° up in the N:N.W,
- 21200 No aurora visible.
21-30 A faint arch from 3° up in the N.N.E. to 4° up in the N.’

22-00 A bright nebulous dmplav along the horizon hetween E. and N., remclung a maxiimut clévation
of 9°,

29-15 Several bright nebulous arches stretching bf‘tween N: L. and N: W réaching a taxtmum elevation
of 12°, waxing and waning and workmg eradually to the W, Streansers in the N ]h . NN.E,
and N.W. rcaching an elevation of 30°

22-45 Confused nebulous bands with some streamers froim the horizon up to 12°, between B:N: E~ cmd
N.W.

23-14 Two broken bands nup te 12°, between E. and h by W h1qhest in the N1,
24-00 A faint glow between N. and N.E., up to 5°

~ 21-00-30 A faint nebulous patch 4° up in the N.
01-00 A faint glow 10° up in the N.E. s
01-29 A nebulous band 4° up, between N.E. and N.W,, brlﬂhtost from N.E. to N.

02-00 A curved curtain up to 45 in elevation froii 3. K. t6 NE.; passing info a nebulous band’ stretchmg
away to the N.W.

02-30 Two streamers and a.patch between E. and . byS ‘between 10 and 30 up, ~Alsda- glow 10°
: up in the N.W.

03-00 Fragments of a curtain 60° up in the E., also between 7° up in the W:N.W. to 25° up in the N

03-30 A glow from 3° up in the W.N.W. to 50° up in the N. atid down to 10° up in the E bmghtcsb ab
the W, end. '

04-00 A broken curtain from the $.8.E. to W.N.W. pfwslnﬂ a httle N of the zenith, waxing and wamng.
Also patches lower in the E.N.E. sky.

04-30 A curtain passing through the zenith from K. by 8. to W.N.W. Faint streamers in the N. and -
N.W., and a patch in the N.E.

. . . . 05-15 A curtain from 8,81, to W.N.W., passing 30° 8. W. of the zénith. A niébuloiis bar 60° up in
the N.N.E., and another 6° up.

06-00 A bright curtain through the Zenith from S. E. to W.N. W A nebulous "arch from SS W to
W.S.W., 40° up.

06-30 A faint broken curtdin éxtending through the zemnith froni B. by 8. t6 W.N.W. ‘
07-00 Ditto, but fainter.

07-30 No aurora now visible,

17-15 Two faint nebulous arches, rising from the E. horizon.

17-20 A nebulous arch, 5° up, from W. to N.W. .

13-0  The northern sky, obliterated by a bank of cloud to a height ot 20°. No aurora visible:
19-30. Sky hazy, so that only a few stars visible. Né atirors, visible. '

The sky now became ovcrcﬂ.st and did not clear until shortly before mldmg:hb on thc 23rd 1iat.

21-23-55 A {aint broken arch 45° up, from E. to Ww.
24-00 Ditto. Bright moonlight.

- 24-00-25 No aurora visible.

©00-55 A curtam 12° up above the N.N. W honzon 0o the E ) ‘
01-20 Ditto. . \ : : .- ' 7 LT

'y Sky riow o’bs(ﬁiiféd by dift and Cldlid uiitil thic evén;:ng ‘of the 98th inst.
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28-18-00 Sky clear. No aurora visible. o :
1940 Ditto. S : .
20-00 Ditto.
21-05 Ditto.
2200 Ditto.’
23-00 Ditto. .
23-20 Ditto.
24-00 Ditto..

Sky now overcast until the morning of the 30th inst. . -

30-03-00 Sky now almost clear, Bright moonlight. No aurora visible.
0400 Ditto. L
05-00 Sky quite clear. .No aurora visible.
06-00 A few patches near the zenith.
06-30 No atirora visible.
07-00 A faint nebulous band in the zenith.
07-35 No aurora vis:ble.

18-00 Sky clear. Bright moonlight. No aurora visible. -
19-30 Ditto. '

20-15 Ditto.

21-45 Ditto.

22-48"A small patch of aurora near the zenith,

2315 No aurora visible., Much cloud in the sky. "
24-00 Ditto. S : :

'31-00-45 Clouds clearing. No aurora visible,

" 01-45 Ditto. :
02-45 Sky now clouding over. -No aurora, visible. . :

Sky remains overeast until the evening of the 2nr1 August.

gust.
é—%ﬂ 45 The lower sky in the N., N. W and W. cloudcd A nebulous band 10° upin the E.N.E.
. 17-50 Yery faint auroral streamers in the N.
-18-00 No aurora visible,
19-00 Ditto.
19-15 Ditto.
19-55 Ditto.
20-00 The lower sky obscured. No aurora Visibl_e':
- 2040 Ditto. :
21-12 8ky obseured, excepting in the immediate zemth No aurora.
21-46 The sky is now clearing. No aurora seen.
22-05 Banks of cloud low on the horlzon. No aurora visible. i
22-36 No aurora visible. Moonlight.
23-20 Clouds again rising. No aurora visible.
24-00 Sky completcly overcast.

The clouds cleared away after 2 h. on the 3rd inst.,, and thereafter a clear sky and, brlght
moonlight prcvmled No aurora noted until 6-h. 20 .
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3-06-20 A very faint curtain in the zemth .
06-35 No aurora visible, _ . Lo .

.18-00 A-faint nebulous arch, 5° up.in the centre, from N.E. to W.N.W. Brightest in the N N K.
18-30 A uniform nebulous arch 5° up, from N E. to N.W.
19-10 Ditto, rising sllghtly : .
19-25 Ditto. : S o L.
19-40 A faint glow on the honzon between N. and . W. - .
20-30 A very faint fragmentary arch 6° up in the N.
21-00 No aurora visible. .
22-00 Part of an arch 15° up in the N.N.W.

22-50. Display much stronger A curtain rising to 40° in the N, and reaching from the E honzon to

near the W.N.W. horizon. Long streamers in the D confused curtams in the N, and

" bright and nebulous in the N.W. ‘

- 22-56 Display almost faded. A faint curtain from E. to NW. Br}ght and confused in the N.W.,
30° above the horizon. . :

23-03 Display fainter. Visible only from W. to W.N.W. and elevated 20°. The sky now became’
overcast, accompamed by dense drift until 4 h, 20 m. in the morning. . ‘

4—04—20 Sky clearer. No aurora seen.

06-05 A bright curtain from 20° jn altitude in the 8.E. through the zemth to 30° in almtude in the N W.
to In 5 minutes it began to fade rapidly, leaving a bright patch of corona type a little to the
06-13  N.W. of the zenith. Simultancously with this curtain a fainter parallel one st;artcd in the
E. and rose to 45°. At 6 h. 13 m. the whole faded. .
.06-27 A faint curtain from a little to the §.8.E. of the zenith, through the zemth to the N.N.W., just
perceptible.
06-40 No aurora, -~

06-55 Ditto.

During the ev-ening and early morning hours, sky clear, mbonlight No aurora seen.
5—-06—00 Famt detached auroral patches seen in the S.E. and N.W. Bright moonlight.

. 18-00 Sky clear. No aurora vigible.
19-25 Ditto. S
20-20 Ditta.
2040 A faint nebulous arch 8° up, betwcen W.N. W and N
21-03 Ditto, brightest in the N.E.
21-35 Ditto, brighter.
22-20 No aurora visible.
22-40 A faint nebulous patch 7° up in the N.
24-00 A fragment of a curtain 16° up, between N. and N.N.W.

6-00-15 A patch 12° up in the N.N.W.
00-40 A nebulous arch 10° up, between N. and W.N.W.
01-25 Tfaint ncbulous patches along the northern sky 8° up, between N. and N. W
01-50 Ditto, somewhat fainter. .
02-40 Ditto, now about 15° up. :
03-45 Faint bands extending from N.W. to 8. E. through the zenith.
04-15 Ditto. . :
05-20 A curtain from the N.W. to 60° up in the S.E. Brightest in the N.W,
05-45 Only a fow patches between 6*and 20° up in the N.W.
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6-06-30 A streamer 10° to 30° up in the N.W.

16-30 A bright curtain seen in daylight, 4° up between E. and N.E.

17-00 Ditto,.but thore intenise. The . ¢oloil appcars yellowish to plnklsh grecn, probably apparent

colour affected by the dayhght
© 17-36 A bright nebulous arch 2° or 3° up between K. by §. and BNE.
18-06 Ditto. . o ‘
19-11 A nebu]ous arch 3° up between E. and N. NE, w1th a very brlght patch in the N E..
+ 19-26' A very intense double nebulous arch 5° and 8° itp between E. and N, ‘ o
19-36 Ditto, more fragmentary . . ‘ . -
19-42 The arches are very steady, reaching 4° altitude, extendmg from N, to NiE: .
20-11 A bright nebulous band 2° up, between E, and N: N B
20-36 Ditto, somewhat broken, ¢
20—39l A curtain 6° up, from N. . to N. N W.; bnght -
© 20=51 A nebilous band 6° up; fréim N: to E. Bright iri the N:B
21-00 A double band i in the samc place; somewhat brlghter
2i-15 Thrée bioken bands iti the & siamé place; fairter.

21-20 Bands from E.N. E. to NN.W.; brlrrhtest i the B. Ah upper areh how appears to be beginning
© to spread from the E.

21 SODltto ‘ ‘ ' o . S

21-49 Ditto; excitation travellitig to the E.

21-56 Aurora now waning; now only 4° in aiiitﬁdé:

22-02 Ditto. | :

22-91 Ditto. ‘ ' ST
92-34 Aurora not visible. ' - '
22-38 Ditto.

22-44 A cartain 5° up, from N: to E:

22-48 Ditto, somewhat brighter.

22-51 A curtain 8° up, from-E. to N. by W.  Wikihg and’ wanlng at mtcrvals Exditation tiavelllng
- to the K. .

22-56 Ditto, but stronger.

23-05 Streamers appear on the E. and N.E., also N. and N Ww. horlzons rca.chlncr a hewht of 10°,
23-09 Display brightest in the N.

23-16 A continuous curtain now appeaiing froth E: by § S. to N.N. W iip to 198 i a.ltii_;l_ide.
93-21 Arch remains; streamers not so. evident. E

24-00 A faint band from N.E. to'N., 6° up. ~ Another from N.W. to N.N.W., 7° up.

7-00-15 A very faint band, low in the N.W,
00-51 Aurora absent

01-22 A bngllt cartain, 15° up, between N.W. and N.E.
01-25- A nebulous arch remains in place of the élirtaiii.
01-30 Four fragmentary archés remain. o
01-44 Aurora fainter and working to the W.
01-50 The arch broken in six pieces.
02-00 A curtain 15% up in the N. Faint patchcs 10° up in the N: W, N and D
07 15 Two curtains in the N,
2-36 Faint patches in the NN'W., N, and N.E.
02»50 Ditto. : ‘
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' 7—03 20 A band 3° up, from E, to NE. Alsoa nebulous patch 10° upin thc N.N.W,

03-55 Display now more in the W, A short arch 3° up, and streamers 10%up, -, .

04-25 A very faint ncbulous aurora from N.W. to W, S
04-45 Very faint aurora in the W, ’

.05—00 Streamers in the W., and one in the zenith. . . .
05-30 An arch from the W, over the zenith to the S.E. Also two pa.mlhl fragments between W and N,
05-10 A broken arch in the W. sky.

05-50 Two parallel arches from the W. to 8.E,
05-55 The arches have now brokgn mto det&ched fragrgents
0600 Ditto. L .
© 06-20 Arch over the zenith fading. A new curtain commencmg in the W.
06-28 Aurora working more to the 8. W. '
06-43 No aurora visible.
06-54 Ditto. |

18-00 A very faint arch 4° up, between N.E. and N,
‘19-25 No aurora visible,
19-18 Ditto. o e
20-00 Ditto. : ) T
20-22 A nebulous pateh 10°% up in the N.N. E
20-25 A faint arch from the E. horizon to 142 up in the N. -
20-45 No aurora visible,
21-30 Ditto,
21-55 A faint arch across the ndrthern skyv,
22-26 No aurora visible. -
23-00 Ditto.
© 24-00 Ditto. . ‘ -

8-01-00 Ditto. ,
01-30 A faint streamer in the N.E.
02-00 No aurora seen.

03-00. Ditto, .

04-00 Ditto. :
05-00 A single streamer 15%up in the N.W.’
05-30 Two faint arches rising from the W. horlmn
06-00 A faint curtain in the N,

06-30 No aurora visible,

18-00 -Ditto. .

20-00 Ditto. - o .

20-44 Ditto. :

21-45 Ditto.

22-01 A nebulous arch extending from the N.E. o the N.N.W., about 6° up i
22-10- Ditto, brlghter in the N.E. e , .- !
22-16. An auroral glow in the NN.E. ) s ' '

22-20 A very faint glow 4° up in the N. to N.E. .

.22-25 Ditto. . _ ‘ o

22-33 Ditto. o ' o » o
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8—2244 A very faint glow 5° up in the N.E.

22-51 A very faint glow 4° up in the NN.W, : ' L o @
23-21 A faint arch 5° up, from N.N.E. to NN.W,; brighter in the N N. W ' ‘

23-38 No aurora yvisible, St
24-00 A faint auroral vlow 5° up in thP N.

LA

§.
—00 20 Ditto. ‘

00-37 A curtain 5° up from N. to N.W.; exmtahon travullmg to the E Streamers reachmg to 8° in
altitude,
~ 00-50 A nebulous arch 6° up, from N. to N. W stronger in the N.W.

01-09 A nebulous arch extendlng from a point 7° up b in the N to a pomt 3° up in the N. N W
01-28 No aurora visible. .
01-46 A very faint glow, 6°upin the N. - _ -
02-14 A faint nebulous arch 6°up from N. to NN. W,
- 02-44 No aurora visible. .. l
03-14 A faint curtain 30° up, from N.N.W. to S.E.
03-34 A fragment of a curtain in the N., and streamers in the 8.E, .o
03-48 Threc faint parallel curtains from N.W. to S.E. between 30° and 60° up.
04-12 A faint shaft in the N.N.W.
04-29 A faint arch 25° up, from N. N W. to 8.E. Streamers rising from the 3 E. hOI‘l?OII
04-41 A very faint streamer low in the NN, W, - Several streamers in the 8, E i oo
05-12 Streamers in the N.N.E. and 8.E. ' -

05-33 A fragmeént of an arch rising above the W, horlzon and two- othera from the 8, E. horizon to the
/emth ) .

06-00" A fragmcnt of a very famt arch up to 15° in the S.E. - s
06-24 No aurora visible, _ . ‘

06-47 A very faint band in the zénith, and a streamer in the S.E.

07-14 A faint band in the zenith, brendmg 5.E. to N.N, W

07-28 No aurora visible.- '

" 18-00 Ditto.
18-15. A faint arch from 2° up in the E. to 12° up in the N.
19-15 No aurora visible, - c
19-25 A faint nebulous arch 1ust above the hom’on between N. zmd E
19-57 No aurora visible. . ) .. i Co
20-15 A faint arch in the N.E. - , S R
20-45 A faint arch 5° up, from N to B, - - ‘ Y

20-47 An mdlstmct arch from N.E. to N'W., 4° up; brighter a,t the E. cxtrumt) Indistinct streamers
.. rising from the N.E. o :

20-52 Arch from the E.N.E. to N, by E. . LT e
91-00 A glow from N. E. to N.N.W., about 4° up. V : -
21-15 An arch 8° up, from N. to E, :

21-26 Ditto, with a few faint streamers showmfr - ]

91-36 A nebulous arch, E.N.E. to N.W., brightest at F extremity. Also severa] faint streamers,
21-55 An arch 7° up, from N. to N.E. . T .
22-20 Ditto. ce S R S
22-45 A faint arch in the N.E. : . - - L o
23-30 A faiht arch 6° up, from N.E. to N. W o B
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10-00-10 A glow in the N. about 6° up. ’
00-40 A glow.in the N.E., with streamers,
01-30 A faint band, 6° up, between N.N.E. and NN.W.
02-25 No aurora vmblc
03-30 Ditto. :
04-05 Three arches cxtcndmg from N. E to N W the hlghcst about 14° up.

- 04-20 Two faint arches from N.W. to E., the lower 6° up, the lugher 14° up. A faint curuxm formiztlon
in the N.W. Nebulous streaks extending from the S.E. to the zenith.

-04-50 Famt arches in the N. and N.E., about 18° up. Brlghter curtains in the N.W., extenchn'g towards
the zenith. Faint streamers in the S.E. - - :

05-00 The display is fading. R
05——20 Four fine curtains in W., N,, and N.W,, also 8.5, cxtcndm" toxmrds the zemth '
06-00 Remnants of curtains V151bl(, in the N. and S.E. skies, ’ T
06-30 Faint fragmcnts of arches in the N. sky.

17-00 No aurora. visible. .

18-00 A faint auroral glow 15° up 1n the W.N.W., and 9O° up in th« N.N.W.
19-20 -No aurora visible,

19-40 Ditto. -

19-52 Ditto.

20-45 Ditto.

22-00 Faint auroral patches between 5° and 8° up in the E. and N,

22-30 A moderately bright arch 5° up, between N. by W. and N.E. A faint curtain from the N.E.
over the zenith to the 8.W.; brighter in the 8.W. This curtain faded in th" zznith within
10 minutes, but the e‘{frcmltles remaln«,d visible.

22-50 A very faint glow, 4° up, between N.N. E. and N.N.W. o
23-20 A faint arch 2° up in the N.N.W. S Lo B
24-00 A faint arch, 5° up, between N. by W. and N.W. . STl

11-00-30 Arch 6° up, from E. to N.W. : , » ST
. 00-40 Arch faintér, but rising in the N.W. portlon
00-45 The N.W. extremity now 10° up; bright at intorvals. R .
01 00 Thc curtain now extends from-the B, to W.N.W., clevated 20° in the N.E. and 153 in the N.W.
- Streamers travelling to the E. The whole fadcd about half an hour later.
02-15 Very faint patches high in the 3.E.
04-15 A very faint arch, with streamers at cither extremity, 25° ap, extendlng from N. by K. to &.E.
-06-00 A faint arch, 8° up, between N. by W. and E.-N.E. )
07-10 No aurora visible. ‘

18-00 Ditto.
18-30 A faint.arch from E. by N. to N.N.E,, highest in the N, wherc 10° ‘up. .
19-30 A moderately bright band from a peint 15° up in the N to the E.N.E. homzon
20~00 No aurora visible,
20-12 A glow 10° up in the E.
-20-20 No aurora visibla.
21-00 Ditto.
. 21-30 Ditte.
21-40 Ditto.
22-20 Ditto,
22-55 Ditto,
23-20 Ditto. . T T T S
*10864—H : '

s
.
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11.-23-50 A fairly br]ght cur’rmn 5° up, from N.W. to N.E.

24-00 Aurora less bright, but soveral frarrmcnts of parallel aichés up to an e]@\iation 6f 10° hetween -

N.W. and NE !

.12-00-30 Arches now very faint,

00-45 Only an exceedingly faint glow remaining’in the N.
: 01-50 Sky clear. No aurora visible,

02-50 Ditto.

03-50 Ditto. . .

04-50 Ditto. . - : e

06-00 Ditto.’

- 18-00 Sky clear. No aurora visible.
19-43 Very faint nebulous arch, 7° up, from N E.to N:N. W
20-30 Ditto, from N.E. to N., 3° up.
21-00 A bright arch, 5° up, from N E to N. W
21-30 Ditto, 4° up-
22-15 Arch, 2° up, from N. E. to N.
22-50 A bright arch, 4° up, from N.E. to N.
923-40 A faint band, 5° up, in the N.E.
23-50 A faint a.;ch, 5° up, from N. to N.E.
24-00 A moderately bright arch, 6° up, exteniding frori B.N.F: to N.N.E. .

: ]3—00—4.) A nebulous band from 5° ii'f), in f;he N.W., to 15°up in the I.N.E.
01-35 A faint streamer rising from a patch 15° up in the N:N. W
02-20 No aurora visible.
03-20 Ditto.

04-30 A faint arch, 4° up from N. to N. E Also & curtain rising from the N.W. horizon to a point
25° up in the N.

05-25 A bright curtain extending from the N.W. horizoh, across the zenith to-the 8. E
05-40 A bright curtain extending past the zenith, but now very faint in the S.E.

06-00 A faint arch, up to 45° in' the W., and a curtain up to the zZenith from the N.W.
06-35 No aurora visible. ’ -

Sky obscured by cloud and drift untll the mornlng of the 15th inst.

15-01-00 Sky overeast. , _ ) ‘
04-00 The northern sky overcast up to 30° in altitude. A faint auroral band 50° up in the NV,
04-08 No aurora visible. ' ) : o
0435 A cﬁrtai;] from the N.W. to the zenith.

04-55 A faint band from S.E. to N.W. throtigh the zenith,
03-20 Several patches in the zenith.

06-00 A faint nebulous patch 8.E. of the zenith.

06-40 No aurora visible. '

18—00 Sky clear, but obscured by dnft low down. No aurora visible.
20-00 Ditto. .

20-25 Difto.

24=00 A dull, nebulous arch, 3° up from E.N.E. to NN.W.

s
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16—0240 A fragment of a curtaln in the N.N.W,, ekbendmg from the horizon upwards-for.ahout 9°, appa.r-
ently part of an arch w1th a N N. W to'S.8.E. trend AIso a famt; pa’cch 10° up i 1n the NE,

03-00 A faint patch-8°; up in the NW. Also a famt auroral haze alono the N. horlzon - ‘
. 06-00 No aurora visible. Faint auroral cﬁects would now be obhterated by the ﬁrsb rays of dawn :

-18-00" A moderately bright curtain from the honzon in the E. to 10° up in the B.N. ]u
2000 Clear sky. No aurora visible.
20-10 A nebulous band, 5° up, from N.E. to N.N. W
20-45 Noeaurora visible, - - '

~21-15 A faint arch, 5° up, from E. N E. to NN.W.. . N e
2200 A brlght arch, with streamers from E.N.E. to N. by - W low on the horlzon AP _
22-20 A bright arch, with some streamers 6° up, from N.E. to N Nw.

22-25 A brilliant curtain from E.N.E. to N.W., with convolutions in the N. W and strea.mers in the
"E.XN.E. 10° in altitude in the N. , A

9298 Curtain now extended to the due E. :

22-35 A bright confused arch, bctween 7° and 10° up, extendm«r from N.E. to N. W
22-45 An auroral glow in the N. . g
23-40 A faint glow in the N., about 4° up. '
24-00 A curtain from N. to N.W. 4° up,

17-02-03. No aurora reported.
" 02-53 Ditto.

04-15 Ditto. . .
05-15 Dittp. - ' A T s
06-00 A moderately bmght auroral glow, 5° up, in the N.E E : - AR AR T

18-00 Sky overcast,
19-24 Ditto.
20-30 Sky clearing, ‘but hazy., A faint arch 12° up, in the LN, E

The sky now became more densely overcast and did not clear until the evemng of the 20th\-
inst.: ‘

20-18-00 Drift partially obscures the lower sky. No aurora v131ble -
19-40 Ditto. - ' o
20-00 Ditto. : : . :
20-50 Ditto. Drift hghter T e T s e e A
~21-10 Ditto. Sky clear to within 10° of the hOI‘lZOﬂ “\Ioon shlmnn : B

22-00 Drift practically ceased. Two nebulous bands between the horizon and 10° up, ¢ extendln" between
N.W. and N.E. :

23-10 Display fainter, now extending as far as E. . R T M DR MO RNy
24-00 A very faint glow on clouds 6° up, between N und E.N.E. ' T

21-00-50" A very fairt aurotal glow over a-cloud bank 'to. ‘the N.- and E. T R
. 02-20 Ditto.
03-20 Ditto. : . -
04-30 Ditto. Also a faint band across the zenith from W.N.W. to E.5.E.
05-10" A very faint band across the zenith trendlng N.W. and 8.E.
06-00 No aurora visible.

18-00 Sky almost clear. Bright moonshine. : h : T
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21-30- 20 A bright nebulous arch 5° up, between N. and N.E.  Colour bmght yellow Wlth a plnk lower edge,
20-48 Curtain 8° up, from N.E. to N.N.E.; excitation travelhng from W, to E
. 21-11 8ky becommg misty from the N. No aurora visible.
22-15 Ditto.
23-48 Ditto. -
"24-00 Ditto.

Sky obscured by cloud and dense drift until the evemng of the 25th inst,

25-20- OO Sky commencmg to clear. No aurora visible.
22-00 Ditto. '
24-00 Ditto.

- 06-00 Ditto.

18-00 Sky clear. No aurora visible. . T
20-00 Ditto '
20-40 Ditto,
21-40 Ditto.
" 22-50 Ditto.

" Sky obscured by cloud and drift until the evening of the 28th inst.

28-20-27 Sky cloar. Light drift. No aurora visible.
21-05 Ditto. . < T
21-57 Ditto. : , b '
22-24 Ditto.
24-00 Ditto,

-29-01-20 Dltto.
© 02-20 Ditto.
03-20 Ditto. . ) :
04-25 Drift thicker. No aurora visible.
06-00 Ditto.

20-30 Sky practically clear. Light drift. No aurora visible,
22-06 Ditto. :
24-00 8ky becommg hazy. No aurora visible. .

30-02-00 Sky practically clear No aurora visible, . .
06-00 Ditto. '

During the evening sky clear. Light drift., Bright moonlight, and no aurora reported.

- 31-00-45 No aurora visible,

01-00 Ditto.

01-30 Ditto. - R
02-05 Ditto, L S Eoo e
02-30 Ditto. I :
03-15 Ditto. ' - ' . .
03-30 Ditto. : ' T RO
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31—03445 No aurora visible,
" 03-55 Ditto.
' 04-40 Ditto. "
05-30 Ditto,
b Sky overcast during the evening:
. September. :
: . 1-00-45 A pale arch 5°'up in the N.
01-30 Arch in the N.E. 7° up.
02-40 No aurora visible. Sky partly overcast.
'03-30 A small nebulous patch in the N.N.W.
05-00 No aurora visible.
06-00 Ditto.
Sky much ovbreast in the late afternoon, clearing in the early evening, and again becoming overcast
after 23 h. C o
20-00 No aurora visible.
21-00 Ditto. .
'22-00° Ditto.
23-00 Ditto,
Sky overcast throughout the 2nd and 3rd inst. _
4-01-15 Sky clear in the zenith dnd to within 20° of the horizon. No aurora visible».'
03-00 Ditto, : .
04-30 Ditto. '
. 06-00 Bky almost clear. No aurora visible.
20-45 Sky clear except close to the horizon. A bright curtain extending. from the. horizon in‘the E. to
. the horizon in the W., reaching an elevation of 15 the streamers rea.chmg another 15°, .
N : - Waxing and waning; brwhtcst in the EN.E. : o

v

21-50 A good curtain 5° up in the N,, between W.N.W. and N.E.

22-05 Ditto. Streamers less obvious. Becoming more nebulous in the W

22-10 Ditto, with a second short upper arch. ' : '

22-14 The curtain has, risen to 9° up, and shows_streamers,

22-25 Curtain now 6° up, extending from W.N.W. to E.N.E.

99..59 Curtain 12° up, extending fromy WIN.W. toe EN.E, . .
24-00 A faint arch dimly seen through the drift near the horizon from N. to N. F o o

5-00- 45 Considerable drift. No aurora visible. -
01- 30 Ditto.
02-40 Sky clearer. A faint glow along ‘the NW horizon.
03-15 No aurora v1slble
-04-15 . Ditto.
04-35 A faint nebulous arch passing somew hat E of the zemth and trending from N.W."to 8. E.
05-18 No aurera visible. Daylight now sufficiently strong to obscure all but-the strongest effects.

20-15 A nebulous aurora 4° up, extending from N.E. to N. by-E.
22-00 A ‘glow on the N. horizon between N.E. and N. by 'W.
24-00 No aurora visible,
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6-02-30 No aurora visible. :
03-30 A faint glow between N.E. and N.N.E. _ L . )
04-45 No aurora visible, ‘ ' g I : *

18-20 A nebulous aurors betw'eén the bars of a cloud radiant 3° up in the N. by W.’ :

20-20 ‘A nebulous arch 5° up, extending between N.E. and N, ' - “
21-00 No aurora visible, - - ' '
' 22-00 Sky partially overcast. No aurora visible, R ‘ .
-23-00 Ditto. T - ST ey S
2400 Ditto, - , oo T e | ’
7-01-00 Sky clearer. No aurora visible,
02-00 Ditto. |
03-00 Ditto.

- 04-00 Ditto.. .
05-00 Ditto.-
20-00 No aurora visible, | - | | L .
21-40 An auroral glow along a cloud top, showmg from the E. horizon to a pomt 12° up in t.he N,

22-30 A curtain partially hidden by a cloud, extending from the E. honzon toa pomt 15° up i m the N,
24-00 Northern sky completely overcast No aurora visible,

. 8-02-00 Ditto. - e e e .
03-30 Sky clearer. No aurora visible. . N
0480 Sky owerbast, LTl stein ol e

20-08 An auroral glow ] 10° up'in the E.N.E, seen betiween clouds.
20-33 A faint glow 10° up in the E,

b . A L - DR

21-00 Aurora absent. - . o ‘ A :
21 15Afmnb glow 15¢ up in the E.° RV "

122200 Glow somewhat stronger 15° up in NE e D v
22-15 Ditto. ) e S T .

22-45 No aurora. - . .., . S .'“1 | ) ;
24-00 A very faint glow I5° up in the . ona cloild bank. ’

9-01-00 Faint streamers above a cIoud bank 15° up in N,
02-00 A faint glow over the cloud bank in the N S
03-00 No aurora vmble ' . Do L
04-00 Ditto. >0 .. 0 e - L e

Sky densely overeast in the cvening hours agd early. morning;
'10~O;1:'~10 Sky commencing to clear from the $. . No aurora visible,
20-15 Nort-hel"ﬁ sky partly overcast. ﬁo aurora-vis‘sib'le. : . | R °
- The-sky I becomcs densely oyercast, not clearmﬂ‘ untll the followmg evenmg.

11-19- 15 ‘Skvclear "No aurora visible. =~ - o Lo

£0-14 A faint arch 4° up, from N.E.. to, N. W L S
21-14 A glow about 5° up, extendmg from the D to the N N W honzon brlghtest m the N E
21-50 A glow 7° up in the NNE.

BEFARA L .
e e oy
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- 1912, ‘ , , : o
September. ' i - ' : \
11-22-30 No aurora visible, T ' ‘
22-45 A glow 4° up, Between the E:N.E. and N.
93-14 A glow 7° up; between N.N. E aid N.: pa.rtly obstmrtd by cloud

24—00 No auroFs visibler )

12-01-00 Dltto , Co : : St
02-00 An arch with streamers extendlng from thé S.E. to N:N, W actoss. thq zemth
02-33 No aurora visible. :
03-05 A very faint glow in the N.N.W. with one faint high streamer,
03-45 No aurora visible,
04-30 Ditto. -

18-00. Ditto. _ _

19-565 Ditto. . e

20-05 An arch with streamers 2° above thc hon?on between N. and E: N E.

20-26 Two bright arches with streamers 5° up, from E. N:E, to N.W.: showmg faint reddjsh tint below
20-37 The arch remaihs steady. : L : :

20-b5 Arch steady but fainter. o ’

21-10 Two arches between E.N.E. and N. W ; the uppeill"ﬂ('i"’ and the lower 2° up.

21~20 The phenomenon somewhat fainter. It consist of a branched arch ektcndlng from E.N. E to
‘ N.W,, chiefly centred at an elevation of 3°, but reaohma G°. Streamers mlng at mtervals

21- 45 A very faint arch with streamerq e\{tendlnc from H.N.E. t0 N.N W at an blewtlon of. 4°
22-30 A faint glow 2° up, between N.E. and. X. by W.; Dbrightest in thc N. and N.E.
2-44 A faint glow over a cloud bank 1-5° above the horizon betwden E l\ E. ‘md N.N. W
23-20 A faint arch 2° up between E.N.E. and N.N.W.
94-00 A faint nebulous aurora extending frnm E.N.E. to N.W.; ‘.:“’ up in N:W. and 6° ilp in the i NE

' 13-00- 45 A nebulous glow 6° up, e};tendmd‘ from N. to NW
01-30 8ky clear. ‘\To aurora. R
02-15 Ditto.

~ 03-00 A \ery faint ﬂlow m the N,

. 03-45 Sky cleai. No aurora.
OL 45 Ditto.

19—30 No aurora v:axble

19-45 Ditto.

19-55" A curtain reachmg 12° up m the N ; faint ox dccount of moon]lght;' :

20-05 A faint curtain extending from 7° up in the N.E. t0.9° up in N. W,-

20-15 A very faint arch 5° up, betw, rcen N.N.E. and N. '

20-22 No aurora visible.

20-45 Ditto,

91-00 A bright nebulous arch 2-5° up, between N.E. and N NW

21-26 Ditto, between N.E. and N. by W.

21-55 The arch now faint and extending between N, and N.E,

29-36 The arch has risen and brightened, NOW extending from the N:'W, honzon tD a point 5° up
in the N.N.E. . ,

23-12 A nebulous arch 4° up, between N.E. and N.W. : '

93-30 Moderately bright arch from the N.W. horizon to 3° up in the N. W

23-51 The arch continues, very faint however towards the ]]

24-00 Aurora absent.

'

.
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1912
September. .
14-00-27 A faint nebulous arch 2° up, from N.E, to N.W.

01-00 A moderately bright arch from 5° up in the N.E. to 2° up in N. N W . *

02-50 A curtain from 15° up in the N.X. to 3° up in the N.W; | Fainter at the W, cxtremlty Also a
nebulous arch crossing near the zenith from N.W, to S.8.E. The curtain’ in the north was ‘
seen in the same position at 3 h. 356 m. . : 4

03-10 8ky clear. No aurora visible. )

03-28 A faint arch from 15° up in the N.E. to 7° up in the N N.W. ' ‘ ;
03-45 No aurora visible. E
04-00 Ditto. )

04-23 Ditto. , . . : L
04-52 Ditto. Now considerable daylight. . : . . ¢

19-35 Ditto. o " —_—
20-00 A faint nebulous arch 7° up, between N. and N.E. '
20-05 Arch somewhat brighter, extending from N.E. to N. by W.
20-24 A nebulous arch 5° up; between E.N.E. and N. by W, brightest towards the E.
20-41 Arch now much fainter. ’
21-00 A faint glow 5° up, between N.E. and N.
21-16 Ditto.
21-35 Ditto. h :
22-00 A nebulous wavy arch 4° up, between E.N.E, and N. by W.
' 99-30 Ditto, somewhat fainter, )
23-00 A faint glow 5° up in the N, by E.
23-20 No aurora visible.
23-30. A faint glow 5° up in the N.
24-00 A brlght nebulous arch 4° up, between N.E. and .

. 15-00-30 Sky clear. No aurora visible.

01-30 Ditto. L

02-00 A faint nebulous arch, extending from a point 30° up in the N E. to 4° up'in the N. W ¥

02-40 A faint nebulous arch from the zenith to 5° wp in the N.W.; also a falntcr parallel frumnont a '
few degrees E.

03-20 A bright steady nebulous arch from 30° up in the N.W., passing through the zenith to a POIDt
10° beyond to the 8.E.

03-40 No aurora visible.

04-00 Two faint streamers 10% high sﬂ;uatcd 30° up in the N.E.
04-30 No aurora visible.

04-45 Ditto, now considerable dayhght.

19-30 A very faint auroral glow 4° up in the N.W.
19-50 Sky clear. " No aurora visible,
20-38 Ditto. -
21-00 Ditto. _ - . : ‘ -
21-14 Ditto. - - ' ' ' - JEEEE
21250 A nebulous arch g° up, Betwoen N. and N. N. W.
22-10 An arch'5° up, bctwcen N.E. and N. N W.

©23-10 No aurora visible,, =~ i o »
24-00 Ditto. ' o T

6-01-10 Sky clwur. No aurora visible, L e, - -

1



- RECOHDS 0F THE AUROR® POLARIS =MAWSON. &

S 1912, . _ . . : o
September. ) _ - o o v
16-—02—15 A faing gIow 3° iip in thié N by W . T

03-15 A faint atc 5°p in the N.N.W. o

J wi ‘ W A . - H

04:00 NG Hitiora: o . : . o o
19-43 A falnt nebulous a,rch 4° up, between N.E. and N.N. W
20~1Q Dlt.to

20-40' Ditto.

21-00 An arch from N W. to N.E., ma.xmmm helght 5° 1ni thc N.N: E Moonhcrht sufﬁclenh to obhberate
weak eﬂ'ects Ve

21-15 Arch 30 Aip; betwetn N E: and N.W;
ol-98 Ditks: :
21~35 Very fa,mt a,rch 2:’ up, betweeri N. by W. and N.N.W.
29-00 Atth dlmly seen from ¥ i NE.
99205 No aurors visible.

22 35 A faint curtain 4° up, betwecn N. and N.N.E.

93-05 Ditto.
123-35 A very faint nebulous arch 5" ilp, between N and N.E:
. 24~00 A faint nebulous patch 6° dp in the N N. E

17—00—40 No aurora VISlblc
61 40 Falnt stredimers 8° hp in thc N. by W.; also 15° ilp it the E.N.E.
01—45 A fa,lnt patch ‘it bhe N by B. , Between 8° End 20° up.

" 02-00 Ditto; Bt fainter.

02 40 I‘amt patches 10° ﬁp in the W by X, N by \V N.E., and aliliost i thé z'diilth * Moonlight
. now almost gon. : '

02—42 All now faded buit the pamh in thie W by N.

03-04 & szi'rit arch from the N. hortizon t6 15° up in the N.F L also a ‘brig.}iter curtain from the zenith
to 40° up’in the N.W. T]lcse curtding wax and 1 wanc, but never brllllant’ Also a mass of
faint detached ciirtain 10° up in the W, by N.

03-07 Detached curtains in the N. by W. A nebulous pdtch in the 8 W

- 03-30 Four broken curtains crossing the zenith fromt N'W. to S E cofitintions N. of the zenlbh patchy
to the S.E. o ,

.03-45 Two of the’above curtains near the zenith remain. S e .
04-15 A single curtain trending N.W. by W. through the zenlth to the.8.E. by L. Masked by dayhﬂht
04-40 No aurora visible: Daylight con&dcmble '

20*30 Sky for the most part overcast No aurora visible.

21—00 Sky somewhat clearcr. No aurora visible.
'22-00 Dltto :

23-25 Sky almost clear.. No aurora, v1slble

24-00- A faint glow from the N: by W to N.N. E sotne 4° in altltude

18-00-30 No aurora visible.
01+30 A nebulous arch 5° up, between N and ENE. A faint streamer in the E.N.E.
02-20 A sinuous curtain cxtendlng from N. E to W.N.W.ata mean altitude of 5°,

02-40 The curtain is still falnt but has ; nsen to a helght of 10° at the eastern extremlty a.nd 5° at the
- western end.

03-00 Nebulous patches and streamers in the position of .the above curtain.’

03-30 A faint curtain 15° up in the E. Also an indistinet arch 4° up in the N.w.
*10864—1
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1912,
Beptember. .
18-04-00 A curtain from low in the W.N.W. reachlng almost to the zenith. Also a ncbnlous patch in the
N. sky.

04-23 Nebulous bars passing through the zenlth from N.W. to 8.E. A fa.mt curtain formatlon in the
8.E. sky. Dawn appearing.

20-00 Sky almost clear. No aurora v151ble

21-09 A bright curtain waxing and waning between E.N.E, and W.N.W. Maxunum altltude 15° in
: the N.  Active streamers.

'21-20 The dlsplay i3 now very brlght and active, and shows colour This is one of the. maxima pomts
In cight minutes the curtain rese from 15° to an altitade of 50°.

21- 25i Curtain now crossing the zenith towards the 8. Trending E. and'W. A coronal vortex in the
zenith. A second arch 25° below the curtain towards the N.N.E. now appearmg, fairly
bright. .

21-30 The curtain now reached 2 maximum soztherly 1,osmon, about 10° south. of the zenith, and
began receding to the N It is now faint and only one band remains.

21-35 Curtain has now receded to about 10° north of the zemth Though now strong it is not so stfong
as when advancing.

21-3T4 The curtain has broken down into a famt onc at 60° up in the N., and another 40° up in the N,
The upper onc has brlghtened up considerably at this momcnt

21-41 The main curtain is now 30° up in the N.  The dominant direction of trend of the curtain during
to the strong phascs was E by 5. and W. by N., and 1t remained fairly straight. -
21-50 :
The display was very bright, almost noxt to thc great one of c’mrly July The corona
. effoet ab the zenith as the curtain passod over was woll illustrated. The colour was chicfly
* rosc-pink and emerald green.  When in its most active phases, the onward travel of the
lumincscence took place In successive surgings, which appeared to be always reddish on the
adyancing face grading off into greenish fints on the- rear side of the waves of light.
Amplifying this statement is the fact that the southern side of the curtain appeared rcddlsh
the northern greenish when advancing to the south. The colour did not show-on its
retirement to the N. The luminescence raced chicfly from the W. to 'E.  On one occasion
it was seen to be flowing into a knot in the zenith from both directions; a few seconds later,
however, it was scen to all travel cast through the swirl. At times the gcneral ottline of the
curtaln was comparatively faint, but rcpcatcdly travérsed by waves of excitation kindling
it successively from west to cast with a brilliant light.” This produced tlic appearance of
bars of Hght flitting along the curtain. '
. 91-57 ‘A small curtain 15° up, between N, and N.W.
22-03 A nebulous glow 10° up in the N, -
22-13 No aurora.- . o , o
22-45 Ditto. _ .
22-57 No aurora. The moonlight would chscure weak cffects.
23-10 Ditto. ' '

24-00 No aurora scen, but sky becoming 1ncrcasmgly more ovéercast.

‘No aurora seex durmg the e't“lv morning hours, the sky soon becomlnﬂ complcbuly overeast.

19-19-556 Sky almost clear. Bright moo! 1lmht: No aurora visible.
20-37 A faint nebulous arch 4° up'in ‘the E.N.J. to 6° up in the W. by N.; brightest towards the E.
20-50 No aurcra vmblr' . _ .
21-07 Ditto. : o o _ _ ‘ o
21-37 Ditto. ' ' : '
+ 21-58, An auroral glow fa,mtly seen through the moonlight .5" up in the N
22 15 Ditto, but somnwhat stronger.
2-44 No aurora visible,
23-05 Ditto. '
24-00 Ditto.

-
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1912,
September.

20-01-28 A bright curtain 9° up in the N., extendlncr from the N.W: by W. to N. E by N.
01-37 The curtain is now 12° up, extending from W.N.W. to N.E. by N.
01-50 A curtain 12° up, from N. to W.N.W., waxmg and waning.

02-19 A broken curtain extending from N. to W. by N., reaching maximim elevat.lon of 14° in the N.W.
The curtain appears to be swinging around towards the W,

03-00 The aurora has faded.
03-20 No aurora v131b1e
. '03-50 Ditto:.
© 04-00 Ditto.
04-35 There is now.too much daylight to note aurora.

- 20-00 Sky clear. Bright moonlight.- No aurora visible.
20-30 Ditto. ' : .
21-00. Ditto; .

21-30 Ditto:
23-00 Ditto.

23-50 An auroral curtain from W.N.W. to N. by W. 10° up; also another from N. by E. ‘to B: 14° up
* inthe N.E. Fairly bright, even in strong moonlight, -

' 24-00 An auroral curtain in the W.N.W. to E. highest,15° in the N, by E

21-00-15 A broken curtain from the N.W. to N. by E. 10° up in the N.
0115 A ncbulous arch from the N.W. to N. by E. 5° up. :
01-40 .Clear bright moonlight. No aurora. g - _ s B
02-40 A faint nebulous auroral band in the N.W, 6° up. ‘ '
. 04-00 No aurora vmble
* 04-30 Ditto.

19-55 Clear sky: Bnght moonllght No aurora visible,
20-25 Ditto.
21~15 Ditto.
21-35 Clouds rising from the N, horizon. No aurora-visible, .-
.92-10 Ditto. - - . - ‘
22-45 Considerable cloud. No aurora vmble
93-25 Sky largely clouded over. No aurora visible.
24-00 Dltto

~ The clouds began to clear éwé,y_ at 3 h", but no"aurora seen during the early morning hours.

92-19-45 Clear sky. Bmght moonllght No aurora visible,
20-30 Ditto. :
24-00 Ditto. C

23-20-19 A nebulous arch from a point 80° up in the 8.W. through the zenith to a point 60° up in tho N. E.
Appears faint seen in moonlight. .

20-25 A fain$ curtain extending from 5° up in the N. E £0-28° in the N:
20-40 No aurora visible.
23-05 Ditto.

23-15 A patch of aurora 15° up in the N. by W ; app&rently part of a curtain whose outhne is obscured
by the bright moonlight. _
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1912.
September,

" AUSTRALASIAN. ANTARGTIC EXPEDITION.

23-34 A faint curtaln mn the northe;n sky, trendmg N and S extendlng frorn 31 up tq 30.. up m the N

24-00 No aurora visible.

Brlght mogghglllt No aurora seen durmg the early rnornmtr hours '
o e RS G L

RIS Y ku ;ih., ! !}ul wn

24 19—30 An arch 2° up in the N.-

- 20-03 An arch 8° up in the N. Bright moonllght obscures details. -

20-10 Arch just visible in the N.
. 20-20 Ditto.
20-33 No aurora visible.

-20-54 Ditto.

21-00 Ditto.

21-35 Ditto.
22-00 Ditto.’
-22-40 Ditto.-

24-00 Ditto.

25—02—20 Dltto.

04—45 Dltto.

19-30 Bright moonlight. ' No auror. visible,”

20-00 Ditto.
20-30 Ditto.
21-00 Ditto.
21-30 Ditto.
22-10 Ditto.
22-25 Ditto.
23-05 Ditto.

24-00 Ditto.-

96-00-40 Ditto.

27-20-00 Sky clear.

- gy T

"01-25 Ditto.

02-05 A faint auroral band in the zenith maskeé by moonllr’ht.u' S

02-25 No aurora visible. . . » . RS

03-05 Ditto.
03-35 Ditto.
04-00 Ditto.
01—30 Dltto.

20—00 Brlcht moonhght No aurora v151ble

20-45 Ditto.
21-45 Ditto.
22-30 Ditto.
23-30 Ditto.

24—00 Dltto.. .

"f{[,{

Throughout the early morning hours no aurora. seen, but the sky much covered with cloud

and moon shlmng brluhbly* Taiher e . R

20- 30 Ditto.

Y X

B1=19"A faint nebulous :iuiom up, betwecn N. E and N

No aurora visible.

5
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1912. _
* September. ' .
27-2140 A very faint nebu]ous pateh 6° up in the 1\ E rendeted ochurc by brlght moonllgLw ,

NG

1

22-10 No aurora vmbl(
22-53 Ditto.

23-50 Ditto.

24-00 Ditto.

Clear sky and Pnght moon}g”t

3.111'01'8. seen.

§ sl fhorming b -&us E&% P:z

28-20-20 Bky clear. No aurora visible,,
20-45 Ditto.
21-30 Ditto. B
22-10 8ky clear: a faint npbulou% arch 2° u ‘u} t}f}‘c N” bfe::}xeerl} “‘TEF .%P\(} l\m\f?‘{ .
2240 A faint arch 2° up in the N.© . : oo
24-00 No aurora visible.

"9—04—00 Ditto.

1‘)—40 Skyv for the most paﬂ lear No aurcra vizible.

QO-OO_Dltto. . . . B L

2040 Sky clear. No aurora visible. o o : <o

22-00 Ditto. . - : ' L s

22-20 A dark clear sky; no aurora VISIble ' o :

2240 A faint curtain trending E.N.E. to W.S.W. through the zemth stretchlng betvx}egcg %}}& ;"‘3?,1;'11
and 60° up in the E.N.E. N -

23-10 A faint glow on the E.N. E. to N.W. horizon.

24-00 An -auroral band about 12° up, hetween E. and N.N. W

30-00-10 A faint arch 15° up, between E.N. E and N. W ”
01-45 Ditto, between N.E. and N.W.

Later there was-reported. an appearance of aurora in the northern sky, }ow c}own: but
. uncertain on account of the dim extraneous light. Dunng the cvemng PPG sky vsas
obscured by drift. ‘

October.

Sky completely obscured by drift until the cvening of 3rd Octcber. During the evenlng hours

of the 3rd inst. ¢loud and light drift almost obscured the sky; no aurora VISlble‘ 0N Ehe

4th inst, the sky much overcast with clotud du}g:}xg the mornmg hours; pp 'aurora n;

also sky almost completely overcast m thet evemng‘ﬁhours',v g au’romfu bl‘;"’e

© olta glow ' on’ the ipper’side of cloud bars 459 up 1, the ] SR or} i:l}g pt st
obscure condltlons prevmhng durmg the early anorning hours, and by 4 4'h. 30 1y

so far advanced that any but- sttong auroral iﬁwts ld })g obs SCil red. Th'é skv iéb j fe)

' Fys 0g u i+ BTE
obscured By cloud’ o'r (1énse drlft untll tlhe v éhlng of ixe IOth A

‘,1,3,:‘, ;

' N - e
EE P R ) R

10-20-00 Clouds low on the N, horlzon no, a.urora VlSlblG _ )
20-37 Ditto. e R IR
21—28D|tto ' S

-26 Sky clear; a medluLm brlorht curtaln 2% up | m the N. by ]] to N. by W

o

‘e a4 »' 143
400 A nepuious arch petween NE and N. W some 2° or 3° up

»—00-35 A ncbulous band 3° up, between N.E: !a‘r.xd 1:{W ‘ algro fragmenbs of arches 1n the N one. 72°
e other-3° up. Ty C o S B =

05 A nebulous arch 3° up, “from N E. to N.W.
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1912,
October. -
11-01-36 Aurora gone. .

02-35 No aurora.

21-30 Sky clear; no aurora seen.
2247 A curtain 6° up in the N., between N. w. and N.N. E.
. 22-56 A curtain 5° up, between N. by E. and N. by W.
23-10 Aurora practlcally gone; . a faint s.r,low over a cloud bank 3° up in the N.
23-25 No aurora visible: S
- 2345 Ditto. A T
24-00 Ditto. ‘

12-02-00 Ditto. R .
. 02-30 Ditto, Dawn now obscures all but first magnitude stars:
03-30 Ditto, ' '

20—-00 Drift obscures the Iower sky; no aurora visible.
21-00 Ditto. :

22-00 ‘Ditto.

23-15 Ditto.

'24-00 Ditto.

13-01-05 Ditto. . R
02-00 Ditto. : ' s
03-00 Ditto. - ‘

03-45 Ditto.
20-30 Sky clear; twilight; no aurora.
21-00 Ditto. )
21-20 Still twilight ; - several stars visible; also a young moon. No autora visible.
21-45 No aurora visible. ' ‘
22-30 Ditto.
" 23-00 Ditto.
24-00 Ditto:

14-01-00 Ditto. .
02-00 Ditto.
"03-00 Dltto.

20-15 Sky a.lmost clear; no aurora visible; thh"ht

' ~ 20-50 A nebulous arch 14° up from N.E: to N.; ; also a lower arch 10° up in the N. Twﬂlght only a
few stars visible.

21-10 The uppér arch has now moved round to ‘occupy a N. to N.N.W. posmlon ’ s
21-20 The aurora has faded. .
21-35 No aurora vigible; sky clear.
22-00 Nebulous pafches 3° up} one in the N., another in the N.N.E. -
22-20 A series of streamers, rising to altitude of 12°, between E. and N.N.W,
22-29 Streamem much brightér; travel of excitation from W, to E.
92-37 A curtain 10° up, between N. and N.N.E.; trend W. V'W to B.S.E.
29-44 Ditto, fading.

 93-16 A ¢urtain rising to 10° between E. and N N.W.

. 23-45 A patch of streamers B° up in the N. by W.

2400 A faint nebulous patch 5° up in the N.

¥}
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1912, - _ L K | o

October. ' : .

15-00-35 Sky clear; no aurora visible.

.. 01-14 Ditto. o | ' }
01-55. Ditto. - o | | .
02-45 Dnitto; twiliaht now strong.’ ' - . A

\

21—58 A curtain 10° up in the N.W. and \1

~ 22-02, The,_ curtain extends and brightens, Tising to 15° in the N.E, . A reddish’ coléurafoiop appears
on the lower border. : ' T

9.06 Aurora has faded so as to be scarcely discernible,

+ 22-10 Aurera now brightened up considerably ; -it has cxtended as..a curbain from W N.W. to. N.E.,
and even to E. in broken fragments. The outline contorted in the N. and ‘reaches a height
of 14°. The display is active and a faint reddish colour appeared below for a moment.

22-15 Tt is now stronger, and has reached a height’ of. 18° A flash of green and red appeared ;
) strongest in the W. .

2218 Sinee the last observat!on the aurora has béen comparatively dull, with one or two revivals.
' "1t remains about the same height. Now it again revives slightly, but soon commences to
fade. a : ' . :

-22-36 Two very faint nebulous arches now remain; one 8°, the other 6% upin the N. During this
display, medivin moonlight and considerable twilight prevailed. : -

92-55 No aurora visible.
23-06 Ditto.
23-20 Ditto.
2400 Ditte.

16-01-00 Ditto.
01-30 Ditto.
02-30 Ditto.
03-20 Ditto,

Bky overcast in the evening, and during the carly morning hours of the 17th inst.
17-21-40 A nebulous arch 14° up, between N.E. and'N W ‘ c e

'91-45 The arch hLas risen to 20° and is developed more to the L., . ‘extending from N. to E. A faint
reddish tinge on the lower border; considerable twilight, . :

21-55 Aurora almost dmappeared fwmt eﬂow in the N.E.,
22-00 Ditto. A
22-15 A broken arch batwen 6° and 10° up in the N, N.E., and N.W. o ..
22-19 A curtain 8° up, between N.N:E. and N.I.; brightest in the N.NE, :
92-30 Anm arch 10° up between N. and N.E.: appears more greenish than usual, probably due to the
" présence of twilight. : : B , .
22-45 No aurora visible,
© 23-05 Ditto.~
23-30 Ditto.
2400 Ditto. . . <
Frequent observations durln" the carly mornmg hours of the 18th inst. failed t:) report
ayroral phenomena. From the 18th October onwards to the cnd.of the year, no further
appearances of aurora were observed. This'was partly due to the waxing moon after that

. date, and to the frequency of overcast skics, but, perhaps. more than a,nythmﬂ clse, the
increasing twilight which h(‘fran to assert itself eyen b midnight,



iSep iis

q . AUStRABAEIAR ANTAkbG E“Xi‘]’rmrron

=1

1913 _ o o ‘ o !'
March. '
Continuous daylight during Tarluary and February precln_dod the ,posSIbﬂlty of.auroral ro(:ords
during those months. The sky was obscured by cloud and drift durlng the ﬁrst; days of
Maroh until the evening of the Hth inst.

5-23-15 A faint curtain centred in the N.N.E,, about 10° up Sky ¢leat; but view curteuled by drlft.
24~00 No aurora visible,

—92-00 Con31derable cloud in the skv No aurora v131ble . .

..... s b ‘.

-4 it .

22—45 An arch ektendma ffom the W N W, honzon £0 & cloud bank 3° up‘ in the N ; ch'mglnn slowly
Faint streamers

" '|,>= Ak,

23-10° Curtam from the W.N. W horlzon to 4" ui) if £HE &, W sl:rea.mers
. & dthe o npdrak Hy e g PR NI . ) ¢
: 24—60 A strong aurorgl nrlow i thé N:! stronger i the N;W. ' . o

’ 7ul)l“ 5 "l(y olear o SEESES ViEtHie: _ S
03200 Ditt: S S Lo

Sky overcast till the evening of the 9th instant.
. v Mo B T L i .
9- 22 00 Falnt atiroral glow near the I\l K. horlzon "8ky ¢lear,
. 22—20 A vty fhint glow in the N.E.
23-00 Dltto

23-37 A very faint glow on the N.N.E. horizon. -

10-00-30 Faint streamers from a discontinuons. curtain in the N.
-00-40 No aurora visible. : o
00-55 Faint aurora in the N.
01-30 No aurora visible.

02-15 A curtain in the W.N. W across the zon1th to the F S. E ; also a fainter band troﬁdiiig approxi-
mately N, and 8. L : .

Sky now obscured until the evening of the 11th inst. . -

11-22-00 Sky clear; except for cloud low in the N. " No aurord, vnslble
93-00 Ditto. .
24-00 A faint ourtam 1° up, between N, E and E.N.E.

= ' '12_10,1 00 No aurcra visible. .
TR RL IR FTRNTYI PO PRI @fté‘)‘:'xi.:
Sky now obscured by clotid untll the oarly mornmg hours of tho 16th instant.

16-01-30 Sky clear in the S.W. only A fdlnt auroral glow in the § W

02-30 A strong curtain from near the N by W, honzon t6 4 pomt 20° W, of the zomth \V'l\lng and
waning actively: . Olod now largelyloloarcd away., Sky obsoured by cloud and drlft almost
mthout a, break untll thz even hg of, 1st Aprll No aurora. noted on the rare ‘6ccasions

v e whon fiore or les cloar, probably partly owing to moonhrrht c

April, :
1-21-00 Skv clear. A faint auroral glow on the N.E. horizon, and a famt nebular band m thc W S.W.
from 10° to 20° in altitude. .

21-50 An auroral glow 2° up; between N, and N.E,
_ 24400 Faint auroral band 2° up in N;W,

2—01—00 No aurora ?‘héll)i&
5 301 6 00 Cloud on 64 l\l.‘ horizon o'nly Two nebulous bands from E t6 N by E: up to 5° in altitude.

S

%

o
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April. ) e

R 2-20—25 “Fairit arch 5° up, between N.and N.E,

*21-00 No aurora visible, .
22-15 A patch 10° up in NLE, . : . : : .
22-45 Faint band 10° up, hetween N:E. and N. W S - ' S
22-53. Faint arch 12° up, between W.N.W. and E.N.E. '
23-30 A faint arch 8° up in N. to W.N.W. horizon.

3-01-00 A very faint glow on the N.N,W, horizon.
02-00 No durora visible, -
03-00 Ditto.
04-00 A faint curtain 10° in length, from zenith towards the 8.E.
05-00 Daylight obscures any auroral eﬁects

20-07 Sky partly overcast. No aurora v1sxble. o oo
. 21-Q0_Clouds for some distance above the N, horizon. A faint glo{v above clouds @ow in the N.E. ~

23-00 A glow over clouds low in the N.N.E. - S

23-20 No aurora visible. '

23-30 A glowlow down from N. by W. to N.N.W.

24-00 An auroral band low down from N. to N.W.

4-02- ]5 A faint cmtaln extending from near the horlzon in the N.W. to 5° N.E. of the zenith, and fading
. away, in the E. sky - .

03-00 A faint curtain up to 40° from the M. W. horizon. Two strcamers near;the 8.E, horizon.

03-30 A curtain from 5° up in the N.W., through the zenith, to within 5° of the S.E. horxzon Steasly
‘and waning. Drightest in the N.W.

01-00 The curtain has swung aropnd to the NW. by W. and"S.E. by B, but famber Two _a(~1d1t110_na1
. very faint broken curtains parallel to the main curtain,

05-00 Ne aurora visible. Twilight appearing. _ . - T T

20~16 Sky clear. No aurora visible. ‘ U
20%AmmwmmnwwpmmbenmNNw. T
© 20-45 Afalntcurtaln15°upfromN toNW E T T l
- 21-15 No aurora visible, '
21-45 Ditto. -

21-55 Ditto.

22-30. Dittol

23-00 A very faint glow 4° up, from N. to N L.
23-38 A very faint glow 4° up, from N. to N.W.,
724—-00 No aurora visible.

5~01—00 Ditto.
03-00 Ditto.

Sky overcast until the'eveﬁing of the 9th instant

9-21-00 The sky appears to bc clear but thick drift obscures thc view. No auroravisi‘r‘)le.
24-00 Ditto. S '

10-02-00 Drift clearing. Glowsin the NW,, N by W., and towuds the EN.E, about 5 Sup. A trea mer
3° up in the N. by E

"08-00. No aurora visible.
04-00 Ditto.
*.08C4—K
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10-05-00 A br}uhg but broken curtain between the N.W.and N, homzons reachmg a maximum he1ght
of 6° .
oo : , . -

21-00 A faint arch along the horizon from N. to B, a,bout 2 up...

21-48 No aurora visible. ®
~ 22-30 Ditto.

22-50 Ditto.

23-10 Ditto.

"24—00 Ditto.

oot - - . - o . - 3
‘ . : i

11—00—23 Ditto.
01-04 A low band 4° up in the N. W
03-00 A gloiv on the N.W. horizon.
: 06—00 NO aurora visible.

20-36 A fain curtaln 10° up in the NN, E o - B
91-00 No aurora visible. ' '
91-25 A faint streamer in the EXN.E.
91-50 An auroral band 10° up in the N.E.
22—14 No aurora visible.
92230 A glow and faint streamers showirig above'a ¢loud bank 10% up in the N.

22-40 A bmght*, glow along the top of an extcnswe cloud bank 22° up from thc W.N.W. to E 9 E Thcre
is apparéntly a consldera.ble AUrora gomg on to thie N. of us.

" 99-53 Thé glow Lias now disappeared.
23-17 No aurora visible. : . _
24-00 No aurora v151blc Considerable cloud ln,.t}le lower N. sky. .

©12-01-30 Ditto. ' o S I S ,
. 03-30 Ditto. ' ' o . o
04-30 Ditto.

8ky now overcast until the evening of the 14th instant.

14-20-50 A glow 4° up in the N. ’ ' o o
21-06 A bright convoluted curtain 10° up, from N.N.W. to N.E. '
91-14 A fairly strong curtain 20° up, between N.E. and N.N.W., waxing and waning. .
21-25 Aurora now fainter and ‘nebulous, 30° up from N, to E.N.E. . Trend more or less E. and W
91-42 A COmde’&thLlY dull arch 10° up, from N. to N. E ‘
22-19 Ditto, between N. by W. and N. by E
23-04 No aurora visible,
24-00 Ditto.

15-01-00 A famt arch across the N. sky, from W. to E. N.E., 6° up in the centre
02-30 A faint curtain 20° up in the N.W,, éxtending bowards the zemth :
05-00 Several very faint parallel bands across the sky from W NW. to E 8. E Falnt twﬂlght
06-00 No aurora visible. 'l‘w111ght now strong.

1_9—,35 A»glgw.f;olgl E. to D.N.E., up ’cg 3°.. L

20-45 A faint auroral haze in the N. SN
21-25 No aurora visible. ‘ R R N L
22-40 A strong band 3° up from N. to N.E. - amron- D
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15—23—00 A faint band from N to N.E.

23-15 An arch 6° up, from E N.E. to N. N E wn;h a few streamcrs T
. 23-30 A fains glow above a cloud bank 6° up in the N.E.
24-00 No aurora visible,

116-00-30 A nebulous glow in the N.N.W.
01-00 No aurora, visible.

02-07 A curtain from the 8.S.E. horizon to near the N.N.W. horlzon, bmghtest. 8. of the zenlth Py
faint curtain from 3° up.in thc N. N W. t0 5° up in the N.W. ,

03—00 No aurora v131b1e : -
- 04-00 Ditto. ' S
05-00 Ditto. ' R

18-30 A clear sky and thrce-quarter full moon.. No aurora visible.
19-10 Ditto. .
19-30 Ditto. ' » R
20-00 Ditto. Lower sky obscured by drift.
21—00 Ditto.

“B9t15 A nebulous arch 30° dip froim N.N.W. to §.8.E., largely obhterated by the mo(mhght

. 22-25 A brlght curta.m with lllgll streamers up to 40" in the E. sky, extendmg from the N N W to
' ‘S.S.E .

22-26" Aurora now faded.

22-27 Aurora now waxing.

22-31 Aurora faded; fragments in the E. and N.E. .

22-35 A contorted fragmentary curtain from N, to N.E., 20° up.
22-54 No aurora visible. The drift is now thicker.

23-15 No aurora visible. '

23-45 Ditto.

.24-00 Ditto.

17-00-30 An arch 12° up, from N. to N.W.
- 02-00 A curtain 10° above the S, horizon.
© '02-30 Ditto, somewhat faded. .
03-00. Aurora barely, visible through the drift in the N.W,
- 04-00 No aurora visible.
06-00 Ditto.

Sky obscured by cloud and drift until the evomng of the 18th instant.

18—20—00 Clear sky and a bright moon. No aurora vxsxble.
20-55- Ditto. . ’ .
- 91-00 Ditto.. - o L I _ Lo
21-15 Ditto. ’ : ‘
24-00 Ditto,

19-03-00 Disto. S Do e
04-00 Ditto. BRI B

* 05-00 Ditto. ST R L S
06-00 Ditto. : ‘ _ . ’ R el
18-00 Sky obscured by drift. : | - e,



L

76

1913.

A

19- 20 00 Lower sky obscured by drlft

pril;

21-0G Ditto.

22-00 Sky almost completely clear,

23-00 Ditto.
24-00 Ditto.

-AUSTRALASIAN: ANTARCTIC EXPEDITION; ...

20—03—00 No aurora VlSlbIC

21-18-00 8ky practically clear.

06-00 Ditto,

Sky obscured until the cvening of the st

20-00 Ditto,
21-00 Ditto,

. 21-30 Ditto.

24 18~00 ‘3ky nearly clear, but thll(’ht and brlg,ht moonhght would obscurc any but stronﬂ eﬂ'ccts

" 20-45 Ditto,
21-00 Ditto,
21-40 Ditto,
92-20 Ditto,

25-18-00 8ky practlcally clear

92-44 Ditto, .
24-00 Sky-partly clouded over.

Bright moonlight.

 bright moon. shining.  No aurcra visible,

No' aurora visible,

No aurora visible, .

No aurora visible,

v‘.

Clouds soon covered the sky and it remained overcast until the Iate mornmﬂ of thc 24111.

aurora visible,

19-50 Ditto,

22-55 The sky obscured by clouds.

- The sky remained obscured until the dvmiing of 26th inst.

18-20 Dltto
19-15 Ditto,

'19-35 Ditto,
20-32 Ditto,

21-33 Ditto,

21-48 Ditto.
92-07 Ditto,

'22-35 Ditto.

23-28 Ditto.

23-50 Ditto.

Sky overcast, clearing on the forenoon of the 29th,

"Moon rising.

A thin cloud formation commencing,

No aurora visible,

Cloud formation denser.

Half the sky now obscurea by clond.

29-17-40 No aurora visible.

90-15 Ditto up to 5

2020 Waxingand waning.

Sky clear except low in the N.
18-00 A strong glow on the horizon between N.E. and N.N.W.
19-55 A nebulous arch across the whole N. sky up to 9° above herizon.

20-40 The arch.now 4° ﬁp, more. steady..

No
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1913,
April. :
29- 21—00 A glow on a cloud bank-4° up in the N,
21-20 A nebulous glow 4° up, between N.E; fu;d N. by E:
*22-05 No aurora visible,
- '23-05 Ditto.
. 23-34 Ditto.
'24-00: Ditto..

30-05—00 No aurora \mblc
© 06-00 Ditto.

- 8ky obscured until the following morning.
May, ‘ .
1-04-45 Sky now for the most part clear. A nebulous strcak cury ing upwards from the N, N W. towards

‘the zenith, apparently a faded cartain.

05-25_ Two arches, one extending from N.-to NN.W, 12° up, a,nd waxing and wamng rapldly the .
other fainter 15° up from N. to W.N.W_

05-40 Faint remnants of the second arch still remain.
06-00 No aurora visible, Dawn commencing.

17-45 Sky clear.  No aurora visible,
17-58 Ditto. ‘ o
18-00 Ditto.

18-15 Two very faint detached streamer curtains. - One from E.N.E. near the horizon up to 60° t0\\ ards ]
the zenith; the other between N. and N.W. 6° up.

18-30 An auroral haze arch 7°-up in the N.

18-40 An arch from the E.N.E. horizon to 10° up in N,
18-50 Practically faded.

19-12 No aurora to be seen.

19-50 Streamers rising from the EN. E horizon.
90-20-No aurora visible.

21-15 A bright curtain 5° up between N. by W. and N.N.E,, shm\s a reddish t]nge below an d a con
. siderable flow of lummesccnce

21-20" Arch 7° up from W.N.W. to K., excitation trave]llnﬂ to th(, . from W.

21-31 A large bright sweeping curve of aurora.in. the N.E, sky and thenee in a straighter direction to
the W. Total e\tensmn from N. by W. to due E,, the hwhest altitude 20°. -

91-35 Ditto, fainter.

~21- 50 Nothlng now remains but an-auroral haze betwcen N by W. and NN.E
21-56 A strong arch from W. N. W to E., up to 3°. -
29-03 As at 21h. 50 m. -

22-10 A-faint arch 10° up between N. and L.

22-23 Arch bright between N.E, and E.N.E., very faint between N. and N E
23-15 No aurora visible, . :

23-30 Ditto. .

23-45 Ditto.

24-00 Ditto.

2-00-30 Ditto, ‘ o R S
01-00 Ditto. g _ o o

" 8ky becarhe overcsst clearing on ‘the evening of the Hth, - -
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o

17-30 No aurora visible.

18-00 A strong glow on clouds ncar the N. E, horizoh,
19-34 No aurora visible. :

20-15 A broad, bright, evenly illuminated nebulous arch, with a reddish lower border und falnt streamers
rising above; situated in the N. and reachlng 6° in elevation.

20-20 The arch is extending and rising. A streamer curtain appears almost parallel bib nearér the

zenith, the tops of the streamers of which reach 40° above the horizon, = Display concentrated
in the N.E. Curtain slightly concave to the N,

20-25 Display has waned somewhat. Only a broad nebulous sheet from lMorizon o §° up remalns
20-31 Curtain now of medium, brightness céntred in N. by K. Highest point 12°,

20-41 Waned, nebulous patches remaining between N. by W. and BEN.E, Maximuni elevatlon, 6°
21-10 A nebulous patch near horizon hetween N. and N, hy E. '
21-50 A glow 3° up from N. to N, by W.. C : : K
22-15 A glow 4° uji fromi' N, toN byL . T ST
22-25 Ditto. — ' - S

99 50° Glowi2° up in the NN.W. o S

. 23-20 A very faint glow in N.T,

9-

2340 Ditto from N.E. to N.W,
24-00 Ditto in the N.

Sky'now becomes obscured, clearing on the cvcning of the 9th,

18~00 Sk) cIear exeept for cloud around the N, horlzon No aurora visible,
18-15 Ditts; '

19-30 A glow 5° up from N.N.E. to E N E.

19-57 An arch 10° up from N to E.N.E.

20-15 No aurora visible.

21-10 Ditto,

21-27 Arch extending from N.N.W. to EXN.E,, highest 14° up in N. N E;

21-50 A curtain from 30° up inthe N.N.W. to the . E. horizon, reachmg a maximum 50° up in the N.E.

Fairly active, waxing and waning rapidly. Has risen conoldembly (‘urmg the preceding
few iinutes. oo . iR

22-17 A nebulous arch highest in the N.N.E. where it is 45° up.

22-30 Aurora for the most part faded. A.patch 12° up. in the N. remains. .
22-55 Famt ncbu]ous patclies up to 10° between N and N.E:

23-04 A finc circular curtain up to 45° in the N, sky, c]neﬂy to the E. of N.

3

2 23-13 A curtain now up to 45° in the N.; extending from W.N.W. near horizon to the E.S.E. horizon.

This evenmg the curtains have all trended from N. of W. to S. of E.; and if therc has been any

- swinging motion it has beep in an anti- clockmso dlrcchon The displ.‘zy has extended to
the W. as the evening advanced.

23—30 A curtain trending E. and W. e).tendmg from 15° {ip in the W N.W. to 15° up iii the ]J N.E,
reaching 40° altitude in the N

24-00 Two curtamcd arches 12° and 16° up in the N.E.

. 10-00-05 No aurora visible.

00-16 A faint arch 15° up in the N.W.

-00-40 A very faint arch 18° up in the NNW. .

01-15 No aurora visible.
02-15 A faint arch 10° up in the N.W,

-03-25 An arch 10° up in the N.; another 15° up in the N.W.; two curtains 45° up, AH very faint.
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May. - ' §
10-04-00 Faint curtains. OI‘G from 10° up in the S, E through the zem*h to- within 60° of the N. N W

= ; ) : " Norizon; a second 7° up between K. and N.; another i in the W. sky- between points 40° and
. 60° up. , .
} . 05-00. A faint glow 15° up in the EN.E. _
) " 06-00 Sky hazy necar the horizon. No aurora visible,
07-00 Ditto.

Sky becomes overcast, clearlnﬂ on the afternoon of the 14th.

14-18-00 Sky almost clear, No aurora visible, . T P
19-20 Ditto. Moon halif- full, ' e 1
20-30 Ditto. o ' | .
21-30 Ditto. ‘ : . L )
" 22-45 Ditto. . ' :

Y

%]

-~

Sky. now overcast or obscured by drift until the afternoon of the 23rd.

1231800 Sky practically clear,” No aunrora v1s1ble.
18-25 Ditto.

© 19-30 8ky clear except for a gauzy cloud near the honzon between N. and E. No aurory vus:ble;‘ Moon
‘ three-quarter full. Co

-90-35 Ditto. . .

21-00 Ditto.

21-30 Ditto.

22-45 Ditto. )
23-45 Ditto. . ‘ ’
24-00 Ditto.

.. 24-03-00- Ditto,
06-00 Ditto,
¥ , gy o '
18-00 No aurora vmble Sky practically clear.
18-30 Ditto. : g
20-15 Ditto. :

.22-45 Lower sky obseured. by drift. No aurora -visible,

- 23-39 A nebulous arch 12° up, from N.N.W. to NNF
23-55 A faint nebula 10° u up in the NW ' : _
" 24-00 No swrora visible. © © - S S s

'25-01—_15 No aurora vigib,le.
. .02-45 Ditto. .
© 04-00' Ditto,
‘ S 05-00 Ditto.
g _ " 06-00 Ditto..

_ 16-30 Twilight sufficiently dark to see several stars.” No aurora visible. Lo
w : - 17-15 An auroral glow 5° up, from NE. to N.W, i ' ‘
: - 17-38 A patch 3° up, from N. by W. to NN.E. _
... 18-00 A nebulous -band 3° up, from N. by. W to EN.E.
. - : 18—23 A nebulous band 6° up, from NE “to N '

]
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1913.
May. . :
2)—]9 32 Hazy in the lower N. =ky -No aurora V131ble ' FER

" 120-07 Ditto. S o : . '
20-45 Ditto. ' C

21-00 Ditto,

21-50 Ditto.

22-42 Ditto,

22-19 A curtain 10° up from. NW to NE.

22-54 Ditto.

23-10 A faint, nebulous patch in the N.W.

23-24 No aurora visible. Sky clear; half-moon,

23-32 Ditto. ' , :
24-00 A band 10° up in the N'W. . L : T

.

26-00-03 A band with famt streamers’ 10° up in the N. W
01-00 No aurora visible, :
02-00 Ditto.

03-00 Ditto.
.03-00 Distto. -
06-00 Ditto.

(londs and drift obscure the sky until the afternoon of the 29th.

29-18-00 A faint glow over horizon hetween NE and NNW
18-15 Clouds along the N. horizon. No aurora visible,
18-28 A gléw on the horizon clouds, between E.N.E. and N, by E,
19-30 No aurora visible.
21-00 Ditto. .
21-23 Ditto. : : . A
21-45 A dull band 5° up, from N, to N.E, ‘ S
22-05 Ditto. | | | 5
22-27 Ditto.
22-30 Ditto.
22-43 A faint glow on the N.E. horl7on ‘
23-12 A nebulous band 3° up, between E.N.I E. :md N. bv W brightest in the N. N.E. -

23-24 A sheet of nebulous aurora up to 15° between E. and N.N.E,, fa,llmg off low down on the N.N.W.
horizon, Streamers rising in the E. a few minutes earher '

23-37 The display appears to be now nearing the maximum. First there is'a poorly defined curtain
reaching a maximum elevation of 70° in the N.N.E. and from thence sweeping away to the
N.W.and E.N.E. Below is a broad, bright, nebulous sheet 45° up of-band-like form follov\ ing

the same outline. The whole a swecplnn‘ curve, coneave to the N.E.

23 41 A great sheet of nebulous luminescence over the N. to E. quadrant, and somewhat to thc W of N.

i It Las now just about risen to the zenith. The lines arc tortuous. Strong;’ nebulous bands
follow on faint curtains. Looked at from below the luminous nebula is seen 't6 pass from
W. to E. in cloud-like masses, resembling nothing so much as denser c]ouds -of drift snow
passing through a light drift- filled atmosphere.

23-48 Still in the zenith, but diminishing if polnt of brilliance. - -

23-53 Remains as last recorded. - . @ .

23-58 Aurora considerably diminished. I‘amt nebulous matter m the zemth and 30° up in the N.W.
Scattered curtain fragments also. .

24—00 Display brighter. Two curtains from a point 5 5° up in the N W ong: 'to the zemtlg a.pd fsh_ence
to the S.E., the other across to the F. at 30° up.- S e S ¢

-
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30-00-06 Ditto waning. The travel of Tuiinescenes ha,s been from W to B, -

*00-14 Now considerably less. A confused nebulous mass in the N W
© 00-28 Two bands 10° and 15° up in the N. ' :
01-00 A long, nebulous band, 6> up, from W.N.W. to N. E.
01-15 Ditto.
02-00 No -aurora visible.
- 02-30 Ditto. -
03-00 Ditto.

03-40 Faint 1nd1cat10ns of a curtam from the zemth to the horlzon in thc W 1\T W where it shows as.
a nchulous mass.

04 06 Very faint band from 8° up, in the N W., to 20° up in the N.-by E.
04-30 Two faint bands, one 10°, the other 15 up in the N; w.

'04-45 One faint band, 10° up, in the N.W.

05-30 An indication of & curtain in the zenith, trending N.W. to S.E.

06-00 Brlght moonlight. A faing curtam in the N.W. from 10° to 70° up, also a fa,lnt patch 20° up
mn the EN.E. . .

06-30 Faint streamers to the E. barely v131ble o .
. 07-05 Faint streamers in the W. up to the zonith. Daylight appcarinrr in the E.

- 18-00 Very faint streamers in the N. sky, above clouds, from 25° to 45° up,
18-16" No aurora visible. . , -
19-10 Ditto.. '
19-30 Ditto.

19-45 Ditto.

20-37 Ditto,

20-45 A faint glow to the N. E

21-16 No aurora visible. .
- 21356 A faint glow between 2° to 3° up,- from N. to E..

21-50° A bright glow from N. to E.

22-20 A bright, broad, ncbulous band from N to EN.E..up to 20° Broad, qunt streamers are rlsmg.
in part. This CXth]thH is of the same class as last evening.

22-24 Waning.
" 22-35" A straight, nebuluos band, 14° ﬁp, from N. to N. E

22-47 A moderately bright band, 14° up, from N. to N. E

"23-08" A faint auroral haze, 8° up, in the N. =

23-33 An auroral haze band, 5° up, from N. to N.N.E.

24-00 Dull auroral haze and nebula, 6° up, from N. to N.N.E.

81-01-00 A faint auroral glow, 3° up, in the N.N.E.
03-30 A faint arch, 45° up, from N.W. to N.NE.; some streamers at the W extrcmlty
* 02-45 An arch rising to 25° up, between N.E. and N.W.; and a curtain up-t6.30° in the N. W

03-00 A faint curtain passing throuch the zenith' from N.W. to 8. E termmdtmg in the S.1L, at an
altitude of 45° :

"04-10 A fow very faint, nebulous patches around the zenlt;h and to the S.E.

04-25 A faint curtain from N.W. to W. in an obliqueline reaching neat the zenith.
05-00 A few faint, nebulous bands psaasma through the zenith from N.W. to S E
05~35 ‘Isolated bands in the zenith and to the southward. E ’

06-00 Three brlght curtains. One extending from the S.E. towards the ’\TW termmatmrr at the '
zenith ; another from E.S.E. . through E to N. some 30° up a thlrd one mtcrmedxate bptween
these two, . ) : . - L
*10864—Ls ’
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May. :

"1-06-10 A cluster of faint curtains forming 2 mass in the zenith, from which several curtains ettend to
the S.E. horizon ; rippling movement.well marked, no colour effects. :

06-25 A few faint curtains remain, trending 8.E. to N.'\\'T. through the zenith.
07-00 Very faint, nebulous patches in the N.W. -and about the zenith.

16-47 No aurora visible. . . . o :
17-00 Faint curtain from N.E. to N.W., 20° up, ; the N.W. end rising towards the zenith.

17-04 A faint band of auroral haze, apparently trending from the W.N.W. to T.S.1.; visible between:
W.N.W. and ENE, and reaching a maximum elevatlon of 40°

17-18 No aurora visible.
17-31 Ditto. '
17-48 A very tenuous band 20° up, between N.W. and N.E. .

. 18-00 Light drift practically obscures the lower sky, no aurora visible, . -
18-24 Ditto. ‘
19-00 Northern sky below 40°-obscure; ‘no aurora v151b10
19230 Ditto. ‘ ‘

19-57 Ditto.
20-26 Ditto. .
20-31 Ditto. .

. 21-00 Ditto. o : o I
21-30 Ditto. o '

22-15 Ditto.
22-55 Ditto.
23-09 Ditto.

- 23-16 A faint curtain 45° up, from N. to N.E. .
23-20 No aurora visible.

June.

S

Both during the morning and evemng ‘hours ‘of the 1st inst. the sky was very much obscured by
. drift. Occasional observations of the zenith recorded no aurora,

19-01-00 A strong auroral dlsplay A curtain from N.W. to N. reaching up to 45° A band 10° up, from
~  N.to E.

01-30 Part of a faint curtain near the zemth to the WN.W, . A nebulous patch near the E. horizon,
and a glow on horizon cloud in the N.

02-07 Part of a faint curtain a little E. of the zenith. A glow on a cloud bank 3° above the N. horizon.
© 02-25 The glow remainsin the N.

03-00 A glow above horizon clouds in the E.

03-30 Ditto.

The sky now remained overcast until the eve’ning

18-00. Skv much obscured by drift and cloud near the N. homzon An auroral gIow on clouds 4° up,
- ) between E.N.E. and N. by W. O

18-14 An auroral band, ‘bright, 5° up from N.W. to N.E.
19-30 Aurora seen glowing through the drift 5°. up and 10° up in the N, E
20-22 Aurora glowing through the drift in.the. N..
21-00 A nebulous aurora 5° up, between N..and EN.E,
21-30 An arch 6° up in the N.E. . .
92-00 A faint glow 5° up in the N. by E. - - oo
_ 22-25 A bright arch 5° up, between N.E, and . by W
24-C0 No aurora visible,
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3-00-47 A long. nebulous band 8° up in the N.E.

02-09 A small nebulous patch 25° up in the N,
~ 03-18 Scveral faint nebulous bands in the sky E. of the zenith trendlm rou"hly 8.K. to N W
03-56 Ditto; especially in the N.E.
04-30 Five dull curtains in the zcmth and to th" eastward, trendmg from the zenith shrrhtly more to-the
W. than N.W.
*"05-00 Several faint nebulous bands located as last recorded.
05-37 A few nchulous patches and streaks in the zeaith and clsewhere, directed roughly to the W.N.W.

- -.06-00 A long band 40° up, extending between E. and “\T and trending roughly to the WNVV Also
other minor fragments in the sky, _ :
07-12 Nebulous streaks and patches in the zenith and clsewhere, trending about W.N.W.
* 07-48 Twilight suffuses the sky. No aurora visible. :
08-00 Ditto. o

. 17-00 Aurora glowing through the drift, 5° up, between N. and N.E.
18-00 Ditto, between N, and E., strongest in the E. by N.
20-15 Glow 5° up in the N, to N.E. . ' : :

20-25 Glow 5° up in N.E.
, 21-00 No aurora visible, horizon obscured by drift.
22-09 Ditto.
29-25 Ditto.
22-45 Ditto.
23-07 Ditto.
23-34 Ditto.

=1 " 23-43 Glow'above clouds 257 up between N, and N. L

24-00 No aurora visible.

4-00-50 A very bright band 15° up, from N.W. to N.E.
01 -15 -Aurora showing through the clouds-in the N,
+ -03-00 No aurora visible,
-05-00 A fains curtain 60° up, trending E. and W Small faint detached curtams in'the zenith.
05-30 No aurora visible, but much drift and cloud.
06-00 All-the lower sky obscured excepting near the zenith. No aurora visible,

06-29 Auroral curtains e‘ctendlng from N.W. to N.E. about 50° up- Also a brlght glow all along the
N. horizon, a maximum in the N.N.E.

Sky now overcast until the morning of the 5th.

5-02-00 Sky now clearing; clear in the 8. No aurora visible.
02-45 Clouds now only t6 15° above the N. horizon. No aurora visible.

04-00 A faint glow from behind clouds 10° up in the N, Also a very faint arch'in the zenith, trcndmg
N.N.W. to S.S.E.

04-35 A very faint arch from the zenith to the 8.8.E. horizon.
05-10 A glow behind elouds up to 20° up between N. and E.
~05-40 Sky hazy w ith thin cloud. A glow low in the .
06-00 8ky hazy. No aurora visible.
" 06-50 Detachéd curmms in the zemth others to the N.W.; all faint.
07-30 Dawn appearing ; sky hazy. No aurora visible.
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5-17-20 Sky clear. No aurora visible,
17-43 Ditto, : . : . : '
18-00 Ditto.” Lo | S
18-30 Ditto. . :
., 19-30 A curtain of weak intensity rising from the E. horizon, tra'::cablc across the whole sky, trendlng

W.N.W. to ESE.; reaches a ‘maximum olevation of 35°. Towards the W. it becomes

gradually fainter, pd.sslng into the state of an auroral haze. Also another haze arch 15° up
in the N.E.

19—38 The main arch somewhat bmghter, especially in the E.

19-49 The main arch remains, maximun clevation 14°, 'From the E. to the' N. it is nebulous, further
W. only of haze intensity. :

19-53 A sccond arch fragment now appears in the E. above the former.

20-10 A main arch as boforo 15° up; also a short fragmcnt up to 45° in the E. The luminescence is
gradually extending to the W. :

20-25 The main band remaijns.

20-35 The band as. before 1s famtly outhned across the whole sky in auroral haze, with nebulous patches
in the N. and E.N.E, .

20-45 The band remains, nobulous hetween N. W and LENE. . . - ’ ..'
21-00 The band still remains. ' :

" 21-12 The phenomenon has now practlcally gone; there is but the merest trace in the W. outlined by
auroral haze. ' '

21-23 A faint auroral haze 12° up from N. to NN.W.

21-35 A haze arch can now be traced across the whole sky, trending about W.N.W.and ES. E., maximum
height 35°, These haze formations are exceedingly tenuous much lens dxstlnct than the
Mllky Way. They would pass unobserved exccpt in & most critical examination, '

21-44 Ditto. The sky appears darker below it.

21-58 An extremely faint trace now remaine betwecn N. and N.W.. The whole sk’y is becoming
distinctly darker. E .

22-11 Practically no trace of auroral phenomena.
22-35 No aurora visible. A little light snowdrift in the air perhaps impairs the viewq
22-52 A very faint nebulous band- from N. to W. N.W.,, highest 127 up in the N, .

23-05 A very faint ncbulous arch, trending about W.N.W. to E.S.E. acros.s the sLy, w1th a
maximum -clevation of 20° up.

. 93-20 A moderately bright ncbulous band, with occasxonal strcamers from N. to N. W hlohost 15°
Excitation tra.\ elling to the E. :

23—31 A continuous faint arch across the skv hlghest 12° up Trend:ng about W. N W. to E.8.E;
- 23-44 Ditto. .
924-00 Ditto.

6-00-25 Ditto. Brlghtest in the N.N.TL.
02-00 No aurora visible. : . .
03-15 A faint band E. to N.E., 15° up. ) . ' ' - E
04-00 A faint curtain low in the S.E., and faint nebulous bands in the zemth passing.to fhc N.w.
.05-30 A:few nebulous patches in.the W.N.W. at an altltudc of 35°.
06-00 No aurora visible.
07-00 A few streaks in zenith trending N. W to 8. T

16-35 Very faint twilight only; -sky covered w1th gan?y cloud. No gurora vmble

16-43 A moderately bright nebulous band across the. whole N, skv, trnndmg* about E. and W rca(‘hmg
: from the W.N.W. horizon to the I.N.X. horizon, mammum elevation 25°,

16-48 Now there two parallel ‘bands W ith part of a thlrd maxinum’ c]a,vatwn 35°. :
17-03 Only one faint band remains; m‘mnuum élevation "5° T e
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June. :

6-17-32 The arch remains, but is very fzunt cvcn 1n the E vhere it ] is brmhtcs’o to the W. it is nothmg
~ more than a hwe AR

17-40 A faint arch 15° up, between E N}I and W.N, W
17-43 Practically no aurora left; just the merest haze of arch not readlly secn.

: -18-00 -The merdst trace of-auroral haze band detectable 10° up in the N., in tlu, form of an are. This
is 5o faint that it would ordinarily escape notice. o

18-15 A very faint arch, 10°. m’mmum ¢levation from N.E: to W. by N. The trend appcars to be
about E.N.E, to W.S.W, ‘ '

18-30 An arch from E.N.E. to N. W brightest at the E. end.
19-00 An arch from the W.N.W. to E:N.E. horizons, 10° up in the centre, brlghtht in'the E.

19-15 Ditto, becoming somewhat brighter at the W. end.

19-30 Arc remiains, slightly lower, 82 Now very brlght from the N, E o the T \T L. horlvon
19-45 Arch 6° up; a nebulous patch 15° up in the E.N.E.

20-02 A continuous dull arc about 6° up.

" 20-24 An arch from E.N.E. to W.N.W. horizons; modcrately bright between N. \TW and BN
scarcely visible towards its w estcrn e\.tremlm 12%in el(,\fa,tlon

- 21-00 Aurora as at 20 h. 24 m. ‘ -
21-25 A dull arch from N, to E.N.I,, 6° ap: brighter in the E.N.E.
21-40 Ditto, with a 1arg)c nebulouu mass at the BN, E. extremity.

22-00 Ditto, the band becoming hroader,

22-09 The castern half of an arch showing, from thc E liorizon to 20° up in the N.; brighter towards
the E.

92-20 Part of a nchulous arch Vmbhu brightest inthc N.NE. ., where a foW streamers are rising.

22-42 A moderately bright, nebulous mass centred 25° up, between N.N.E. and N.N.W., fainit streatmers
rising above 1t the tops of some rising from the highest portions reach 45°.  The whole

PR phenomcnon is behind an isolated mass of alto-stratus cloud, and so closcly follows 1t that

the cloud, it would appear, has a controlling influence on'the aurora.

2-55 Two nebulous bands in the N, sky Ieachlng 30° up, e\tendmﬁ from the W N.W. to E. horizon;
’ :brightest-in the N.E.

. :23 10" The dxspla; is contmctmrf to the W.; it is now faded out in the E., and brightest in the N.

23-24" A curtain 15° up from N.N.W. to L faint towards the T. cnd.

. 23-50 Aurora ncarly gone; a trace of ncbula between N.W. and W.N.W.

24-00° Atmosphere foggy; no aurora visible.

7—00—.)0 Patphcs of very famt aurora in th(\ 8, 8.I.,-and zent
01-10 No aurora visible.
02-30 Ditto. - - . . .
03-00 Ditto; cloud bank low on thc N. horizon. « . .
- 03-30 A fragment of & very faint arch 15° up in the N. W ‘
05-30 A very {aint arch 30° up dipping to the B, hom/on
1 06-00 A streak 30° wp in the W.N.W. '

o 07—30 No aurora vmbl(,

16—10 Dashcrht sunset ‘tints sml\mﬁ in the N.W.; only very strorig auroral eflects would be visible.
No aurora séen. :
16-33 No aurora visible.
< 1647 Ditte. _ o : :
"17-02 Now quite dark; no arrora visible, except perhaps a trace of 2 haze arch near the E. horizon

17-26 An even, nebulous haze arch from the 1. liorizon, gradually fading towards the W 3 autoral
nebula . from the E. to \ ’\T E.; auroml h"i/f from. N N.E. to N. bccomlnﬂ' lﬂ\’ISIblL furbher
to the W. : -



86. . R A_USTRALASIAN.'A'NT_ARCTIC EXPEDITION. - -

1913 X

June. . )
»7-17-53" An arch now visible to the N by W o - - . s

18-00 An nebulous arch from E. to W. horxzuns, 1n° up in the N,; brlghter at the E. cnd
18-18 Arch as at 17 L. 26 m. ' :
18-29 No aurora visible; moderate drift somewhat obscures the view.

19-05, Arck now visible, between E. and N.N.E. The max. cle\atlon were the arch cmnphtcd
would be about 35°.

- 19-20 A haze arch right: across the N. sky, largely obscurcd by drift.
19-52. No aurora now visible.
20-12 Ditto.
2(_)'—4I'An arch in the original position from ]] N. E as far as N-
21-20 No aurora visible.
21-25 Drift somewhat obscures the N. horizon; no aurora vmblo
21-50 Ditto. '
. 2215 Ditto.
22-45 Ditto. ) . .
923-15 Ditto. _ _ : ‘ )
' 24-00 Ditto. | "

8-01-00 No aurora visible.
02-00 Ditto.
03-00 A fragment of a band 5° up in the N.W,
03-30 Two small faints arches 45° up in the N.E,
04-00 A very faint band 45° up from N. to E.
04-30 No-.aurora visible. -

05-00 A very faint band from near the N.W. horizon ‘to the S.1. horizon, passing & Tittle to the N. o1
the zenith. .

05-30 No aurera visible.

0(3 00 A faint auroral band frending N.W. and S.E., passing throiigh the zenith to 45° towards thc
horizon on cach side.

06-40 A nebulous pateh 5° up from the horizon in the N.W., from which a very faint, nebulous band
stretches in the ¥.8.K. horizon, reaching a maximum altitude of 45°,

During the late afternoon and evening the sky became densely clouded over, and fhough clear
in the zenith for part of the time no aurora was noted. At midnight the cloud had retreated
to near the N. horizén, but still no aurors visible. ' ' '

9-00-40 A nebulous band between E. and N., 5° up.
01-00 A fainj: nebulons aurora 7° up in the N.E. |
02-00 No aurora visible.

03-00 Ditto.

04-00 A faint curtain extending frows a pomt 30° up in the N “ to JO“ up in the 8.E, ; highest point
150 m 111(3 N EJ

05-00 Two mml]el faint curtains 2 ° apart, e\fendlnﬂ’ from a point 10° ur) in the S.E. fo 90° up in the
' N.W.: also a faint patch 60° up in the E.N.E. sky. :

06-00 Two curtams extending from 10° up in the E.5.E. to 30° up in the W.N.W. ; also scveral short
fragments to w ithin 45° of the zenith. '

07-00 Three auroral éurtains extending from a pmnt 15° up in tho F. by 3 to ‘75° up in the'W. by N..
- Three short fragments also within 45° of the zenith on both sides.

08-00 Dawn appears; stars still visible. No anrora seen.

15-50 Sky frce from cloud, except 15° up from the N. horizon, No aurora visible.
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9-16-20 No aurora vmblc

" '16-45 Ditto:

*-Sky now overcast until late in the evening.

22-45 Sky now clear to within 6° of the N. horiion.. A nebulous band g° ap in the N between
. N.N.E. and N.N.W. : _— A
23-43 A nebulous band behind bars of cloud, between N. and N.E., 15° up.
24-00 A faint glow on clond 15° up in the N.N.W. '

10-00-38 No aurora visille,
- 01-38 Ditto. ) b

Sky now becomes overcast, clearing on the morning of the 11th.

11-04-10 Sky becominf_g clearer; a faing glow 30° up in the N.W.
04-30 No aurora vigible. : ' ‘ . _
06-00 Sky obscured by drift below 10° up; a faint glow 10°.up in the N.E. and E. by 8. -

06-00 Sky obscured below 6° up in the N. ; very faint broken curtains in the zenith; trending N.\W-
and 3.E. .

07-00 Ditto. .
08-00 Clouds up to 16° in the N.; ne aurora visible.

16 09 Sunset tints still visible ; no aurora to be scen; moon, almost a half-full, helps té obscurs
auroral effects. : S Lo

17-00 No aurora visiblo.  Sky clear.

17-40 Ditto.

18-00 Ditto.

18-33 Ditto.

19-20 Ditto. _ . .

'19-45 Ditto. ' ' - S

20-12 A very faint arch 10° up from N. to N.E. ‘ '

20-52 No aurora visiblc. /

21-05 A faint arch 8° up betwcen N. E and T\T

21-45 No aurora visible.

22-07 An auroral glow behind the clouds on the N, by . homzon ‘

22-30 A nebulous arch from the N.N, W, horizon to a point 12° up in_the N.N.E.

22-54 A bright curtain with a tinge of red below e)d;endmfr from W.N.W. to E.N.E
towards the W. end. :

83-10 The curtaid has waned somewhat, now 18° up.
23-26 A’fragment of an arch, 8° up between N.N.W. and N.E.
28-53 An auroral display between N.W. and N.E., near the horizon; partly obseured by cloud.

24-00 An auroral arch largely hidden by a cloud bank ; N.W. and E.N.E. extremities visible neat
the horizon. - ) ‘ S

. ; brightes:

12-00-30 A faint band 10° wp in the N.E.
01-00 No aurora visible..
02-30 Ditto.
03-00 Ditto.
03-40 Ditta,
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12-04-00 A {aint, ncbulous arch 10° up, N. to N.E.

03-00 A faint curtain 40° up from E. through'N. to N.N, W also a faint curtain reaching from low
in the N.W. to near the zenith. . ‘

05-25 The faint curtain from the N.W. still pe1s1sts, extending in curving bands to- the zenith.

_ 06-00 A faint curtain from the N.W. passmg throu"h the zenith towards the S E.; low in the E.5.E.
‘ - isa “fragment of another curtain, - L

16-02 Cloud on the N.'horizon up to 15° altitude; no aurora visible,
16-35 Cloud 10° up in the N.; moon hali-full. ' No aurora visible.
17-00 Ditto. ~ .

17-30 A faint glow on a cloud near the N.N.E. horizon.

+ 18-00 Light drift somewhat veils the northern horizon; no aurora visible.
19-22 Ditto. . - o :
19-30 Ditto..

' 19-40 Ditto. | . .
20-26 Bright moon; cloud along the north horizon; no aurora visible.
21-05 Ditto. o . o ‘

© 21-35 Cloud sprca.dmﬂ from the north; no.aurora visible.
-20-00 Half the sky clouded over; no aurora visible.
22-30 Ditto.
23-00 Ditto.
23-30 Ditto. .
4 00 Sky clcarlng, no aurora visible.

13-00-25 Sky olear except near the E. horizon. No aurora visible.
01-00 Ditto,
01-55 A faint arch in the N. betwccn 10° and 30° up, trending N, and S,
02-30 No aurora visible; sky clear. 0 , . ‘
03-00 Ditto. L : ‘ L
04-30 Ditto. - :
05-30 Ditto.
06-00 Ditto.
06230 Two faint i rarrmcnta‘ arches from 10° to JO° up in the W NW.
- 07-04 No aurora visible. ) o
07- 34 Ditto.

SLy now overcast untll the evening of the 14th.

14-16-30 Clouds obscuring sky for 25° above the N.E. horizon; moonliasht. No aurcra visible, .
17-17 Ditto. ‘ o
18-00 Ditto,

120-00 Ditto.
- 21-00 Ditto.
21-10 Ditto.
© 21-30 Ditto.
-22-10 Ditto.
23-00 Ditto.
24-00 Ditto.
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- 15-01-00 Sky clear, hazy on the N. horizon. . No aurora visible. . ST T

02-00 Ditto. . , ' ) » O
03-00 Ditto, R o o
04-00 Dltto

05-25 The ‘moon now set; faint, shorb ‘broken bands from the zcmth to within 25° of the N.W.
' horizon.

06-00 A faint broken curtain from the z2nith to within 30° of the W. N Ww. horizon sdso o few short -
streatners in the N.E. sky about 50° up.

07-20 A faint hroken curtain eM‘.endlncr from the zenith to- 40° in the W N. W
08-00 Dawn appearmg No aurora visible..

1645 Sky. clear brmht moonlight. No aurcra visible,
17-00 Ditto. ‘
17-20 Ditto.
17-40 Ditto,
18-00 Ditto.
18-30 Dltto.

15-19-25 A faint nebulous band 16° up, from N. to EN.E
20-08 No aurora visible.
20-33 Ditto,
21-00 Ditto,
~.21-30 Ditto.
22-00 Ditto.
29-15 Ditte,
.22-45 Ditto.
23-17 Ditto.
24-00° Ditto,

16-01-30 Ditto.

03-00 Ditto.
: 06—00 Ditto.

Sky now ob.scurnd until the evenmg of the 17th.

.17-17-40 Cloud low on the N. horizon; bnght moonhght. No aurora vle‘b e.

18-00 Ditto.
18-20. Ditto.
19-00 Ditto,
19-16 Ditto..
1946 Ditto.,

- 20-45 Ditto,
21-00 Dltto ‘

. 21-46 Cloud near the N, horizon,- No aurora visible,
22-30 Ditto, :
23-00 Ditto, -

. .24-00 ‘Clond .now cohsiderable.' No-‘aurora'visible‘l

Sky overcast until § h,| on the 18th inst. . - ' o '
»10804—M . s : , o
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18-05-00 Considerable cloud. No aurora v1~1ble L T

06-00 Ditto. ‘ - L e
07-00 Ditto. B ' ’ el
03-00 Ditto. 2 SRR

16400 Ditto, -~ T T e Tl
16~ aODltto._ e e
"17-15 Ditto. S T o

18-00 Cloud to 45° in the N moonlmht No aurora visible: .
18-25 Ditto.” The sky becomes almost completely overeast until néar mldmghb
24-00 Cloud low in the W, only. ’\To anrora . \mble )

19-01-00 Ditto. .
0" 00 Cloud low i in the N. No aurora visible.
O-J-.QO Ditto. Sky obscured until the evening,

17-00 Sky quite clear. No aurora visible,
" 17-30 Ditto. _ .
18-00 Ditto. . Bright moonlight. A R T P SR
18-20 Ditto. LT e
19-15 Ditto. 3 o : TR LT
+20-05 Ditto. - : Con
- 21-00 Ditto. - ' o
21-37 Ditto.
22-00 Ditto.
- 22-30 A nebulous band §° up, between N. and N.N.E.

23 04 A very brilliant curtain reaching as high as-the zenith; curved in outhnc with thc m'un body
trending towards the E.; the body of the display eentred in the N. to N.W. )

. 23-16 A very great exhibition near the zenith,  The main band 70° up, showing co]ours, afid a swirling
motion along it . .

23-22 Rapxdly waning jnst now.

23-25 All that is now visible is a comparatively faint remnant of the -original main curtam now low

.~ in the W.N.W, .

This display has been brilliant, notwithstanding the light of an almost. full moon. Good eolonr
effects and' much motion have been-a feature of it.. A very rapid, clearly defined translational
movement of the streamers (ﬂlckcrmg) has been marked; the most rapid rate cannot have
exceeded about an angular distance of 45°, as ‘scen from the observer along the arch—in one
second the arch being at an elevation of 70°. . The dominant movement has béen to the K.
other cases a movement to the W, in places where the band was curved in. that dxrcctlon—
actually the direction of motion appeared not to change from that of a travel from the W.
end of the curtain to the E. end. However, in a few cases there appeared to be a dLﬁnltC back

" surge to the W. over a limited length.

The display appeared in one dominant curtain, with some minor parallel fragmentq Thé main
curtain commenced much contorted in the N. and N. W., but extended in a moré dircet line
further to the E. and ‘W ; it straightened out as the dlspl‘w progressed, but: at all.stages
showed minor bends. The general trcnd of the main curtain when it stra&!crhtoned out was
about W.N.W. to ES.E. hc maximum elevation noted in the case of the nmain banc‘ was
75°, though at 23 h. 4 m” a recurved .portion totiched the zenith, - The faximum may have
cecurred before 23 h. 4 m. and been urobserved; if after that time, 23 h. 16 m. was probably
the maximum, though two other bright 1ntcrva]s occurred between 23 k. 4 m. and 23 h..16 m.
At one period the dlsplay crossed the face of the moon, which, durmg all thc ¢vening, “had
been showing a faint corona. “As thé broad auroral band came tipisto the glare of the
moonlight, 1t faded out, reappearing again at an “qual dlstance on the other side. No
coronal eflect whatever was produced.by the aurord; e = . I 4

Ll e
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19-23-38 A faint nebulous band 8° up, bctwccn w. N W and N. W L
- 24-00 No.aurora visible, - ;.= 1.7 . T ,Z .

_20- 00 33 An 1rregular bright arch from the W. hor1z0n to the N. E horwon reddlsh tint below 'Re- _
~ mained statlonary for -some time, waxing and waning slmhtl} at lntervals M.v«:lmum
clevation 12°. A

01-00 The arch-much fuifiter and broken, ‘Patehy in the N.W., becoming morc-prominfént ﬁd\Véi?tlélth?

01-30 No aurora visible. Clear sky; bright moonlight; .
02-00 NO aurora vmblc T SR N S R

" *"02-30 Ditto, ™
03-00 Ditto, o - - R R
03-30 Ditto. | » ~ R SO

04-00 Ditto. S S e
04-30 Ditto. o . e . '
05-00 Disto, ~.~wt L n Uyl Dw T TIo e T TT e e e

05-30 Ditto. . AEEROUE S
06-00 Ditto, _ o : IR
08-00 Ditto, co T . ' SN R
15-45 Twilight in the N.W.;

many stars visible, No aurom 'vlslblo o
e 16 20-Sky quite clear and dark. No aurora visible.
16-48 Low in the east; a faint cloud, which may be a nebulous aurora.

17-12 The same cloud patch low in the E.N.E., and the same doubt as to whether it 1s fmroral or merely
a cirrus clotd scen in the’ moonhght 7

17-45 What appears to be a large bodv of auroral nebula in the zomth rmd E and W of lt ;Ef,arft of
it cut by parallel bars trendmg N.E. by N. Isit cirrus cloud 2

17-51 A gauzy mackerel-cirrus in the 7emth wheté tho appearance of auroral n(‘bu]a Sho“ ed u-few
moments ago. Also three small nebiilous: pitehes to the N., 202 ap; these latter look niore
like auroral nebula than cloud nebula.

18-20 A faint auroral glow 20° up, between N. by W. and N. by B R

18-29 Taint patches of nebula low in the N, ; probab‘v cirrus cloud

19-30 No aurora visible.
20-00 Ditto, L, o T, ,
20-35 Ditto, T e I P R e S
21-00 Ditto. ' '
21-35- Ditto.

22-00 Ditto.

22-30 Ditto.

23-05 A nebulous auroral hanrl 10° up N ‘\T W to R N E
23-15 The band now 15° up.

23-30 No aurora visible, S

24-00 Ditto. . SR

21- 01-00 Diﬁtd‘" e D e T S RN
0200, Ditho, oo Ry oS e P e e T T
105-00 Cloud rising from the N 7\70 anrora. vmb‘e

CSky rnowfovercast‘~\v1tn~‘cloud~unt11< mormng. Bl et

15-40 Liw clond from the N.E. round to W. Ng auiford visihley s 0 .
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21-16-15 Dark now, except for very faint twilight on N.W. to W. N W horizon. No aurora visible.:

16-40 Now quite dark. A haze har 20° up between N.W. and W.N. W _apparently auroral, «

1703 Moon now appearing. No aurora, v131ble C :

17-25 Ditto. ° _ . ‘ :
18-00 Ditto. S o ' o o

18-30 Hazy cirrus clond forming in patches over moqt of the s]\v No aurora visible.

Sky remained overcast untll 22 h. on the 23rd.

23 22—]3 A fairly active arch up to 35° from W.N.W. to E. N. E. View. obscurod by drift. The lower
' northern: sky obscured by cloud. '

- 22-30 A faint nebulous’arch 20° up. _ _ _ .
23-00 No aurora visible. S ' -
24-00 Northern half of the sky now covercd by cloud.

24-01-15 Most of the northern half of the sky covered by cloud, Moonhrrht No aurora visible.
02-30 Ditto. . _ ) :
03-00 Ditto, - | o
04-15 Ditto, ’
05-00 Cloud decreasing. - No aurora visible.
06-00 Cloud low in the north, No aurora visible, -
07-20 Ditto. '
08 00 Dltto

16-00 Sky’ hary on the horizon, Dénse drift. No ‘aurora visible.

17-00 Ditto.

17-05 During a lull in the drift a faint streamer seen up to 25° in the E. N L.
]8—00 Lower sky obscgred by drift. No -aurora visible,

18-10 Ditto. ' -

18-3¢ Ditto. _

18-45 Ditto, ' ; -

20-30 Sky mostlv overcast, No aurora visible,

Skv now obscured by cloud and drift untll the evenlng of thc 25th

25-19-45 Sky obscured below 10° alon g the N. hor17on No aurora visible,
21-00 Ditto. )
21-14 Sky clear. -A  band 5° upin the N.E.
'21-35 A band from 2° up in the E:N.E. to 5° up in the N. by W.; modcrately bright.
22-02 A faint nebulous arch 7° up, from N.'W. {0 N.E.
22-28 A faint nebulous arch 9° up, from W.N.W. to E.N:E.
22-50 An auroral arch, from due east through N. to N, by W., 5° up; faint.
23-15 A faint nebulous band, reaching as high as 35°,
23-40 A faint nebulous arch 40° up from N.W. to E. The moon just rising'in the N.E. by E.

24-00 A nebulous arch, from E. to W.N. W very faint in the W.; curved and bright in the E.N.E.
Maximum. he1ght 45°,

26~00 30 A nebulous band from W N.W. to E.; tops of si;rpame;s'r'_caching 50° in elevation. Moderétely
bright in the E, s '

01-00 A_famp nebulous.pateh-5° up in the WN.W. . ...0 . e e



-

RECORDS OF THE AURORA POLARIS—MAWSON. 93

1913.
June.

. 26-01-30 No aurora visible..

02-00 Ditto.
:02-30 Ditto.

- Sky obscured until the afternoon,

156-54 About a third of the sky covered with light cloud No aurom v151b1e

- 16-00 Ditto.

16-20 Ditto. . ] A ,
17-00 Sky sémewhat clearer. An auroral haze band along tho upper limit of a cloud, about 40° up in
the N.; trend about E. and W,

17-05 The haze band has brightened in patches until it appears as a faint nchula, especially in the
N.N.W. and at the E. end. It is a very quiet type of aurora, and its dlstrlbutlon makes it
~ appear to be associated with-cloud patches, .

17-42 An auroral curtain in the E.; appears to be movuig in a northerly direction.

17-45 The display in the E. is waning: remains as a nebulous bat 20° up between N. and N.E. Also
a faint curtain just commencing, extending from a point 20° up in the S.E. to 20° up in the-
W.8.W., and reaching a maximum e]evamon of 60° in the §,

. 17-52 An auroral haze band, 45° up in the 8., trending E. and W,

'18-00"Several faint haze arches across the sky. One most distinet is 45° up in the S the western half -
only visible. Another is 30° up in the N.; all of it visible, Fragments of another are seen
near the zenith. Thev very clearly converge to the W, by S, horizon. -

18-20 A broad heize arch 35° up in the N. The whole sky is now clearer and more stars to be seen.
19-30 No aurora now v131ble but light drift prevents the observation of the most delicate effects.
©19-50 Ditto. - »

20-20 Ditto.

21-00 Ditto,

21-22 Becoming overcast, -No aurora visible,

Sky becomes completely overcast rcuulnmg 80 for some h0ur=

27-04- OO Cloud from the N h0r170n fora hewht 0f30°. No aurora visible.

05-00 Ditto.
06-00 Dlttq. '

" 07-00 Ditto.

' qky 10w overcast until the afternoon of the 29th

29-15-00 Most of the N. sky clouded over. No aurora vmblc .

16-00 Ditto

17-00 Cloud now between the N honzon and 30° up. Falnt streamers of a dr*l:u‘hed curtaln extending
from the horizon to a pomt 70° up towards the zenith.

18-00 Cloud low in the N. A 'faint auioral curtain across the sky from the honzon in the N.E. to the
horizon in. the W.S. W., rising to an altitude of 75°.

18-10 An extremely faint detached curtain, segmcntal in shape, almost reachmg to the 7Pnlth so faint
_ as to be seen only by looking sideways at it.

18-30 Auroral haze patches and odd faint streamers in «everal places in the sky, notably in the N.W.,
60° up, and in the 8., The latter is part of a high arch across the southern sky from S.E,
“to S.W. up to 40° up;. very faint'streamers rising from it at the S.E. end,

19-10 A faint curtain from the S.8.W. curving towards the zenith, the"l away to the N.E

E.; also other-
+ patches near by. The gencral trend is somewhat to the 8. of W.8.W. to EN.E.- .

. 19-25. A faint curtain from the horizon in the 8 .W. to somewhat 5. of the zenith. .Anot‘}er portion with

the same trend in the N,E, . IS

b
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29-19-55 The N, horizon obscured up to 25° . No aurora visible, Cae e e T

~ 21-10 Ditto.

20-34 A glow behind cloud low in the N L.; cvidently aurora. - . . Coe T

21-48 No aurora visible.

- 22-27 Cloud increasing somew hat. A faing glow through Cloud 10° up in the N. to N.E.

22-43 A nebulous bar 10° upin ‘the W.N.W., and another fragment at the same altitude in thc N.
23-07 No aurora visible.

23-43 A faint, somewhat broken curtain fr'om ’rhe 8. horizon, round by E., to N. horizon. Also a
fragment 20° up in the N.N.W, Rises to a maximumin E., reaohmg 35° altitude. Brightest
in the BE.S.E. 30° up, where some faint and long stre.uncrs .The general tiend would be
elmost N. and 8. . :

24—09 The N. and 8. trending haze arch remains, now termmatmg on the N. horizon in.a faint

nebulous patch, and Vlblblc south\mrd as far as'a point 40° u p in the E.- Another nebulous-
patch on the N.N.W, horlzon . . :

30-01-20 A very: fd,mt nebulous patch 4° in the 7\T \T W A

+02-00 A-broken curtain extending betwee‘q N.E. and N W. and reachmfr 5°up. A rippling. movement

marked from W. to E.

. 02—30 A faint arch from N.E. to NNN.W.; maumum altltude 4" R

0‘)—45 A famt arch still persists.

03-15. A very faint nebulous patch in the N.E '

03 50 Two bright curtains.  One at 30° altltude botween duc L and 1\T the other pfxssmg closer to
the. zenith with the same limits. An active rlpplmg movcment‘sccn :

04-00 The aurora almost disappeared; a hazy glow in the NE. and several hazy patchcs near the ‘
zenith,

04-35 No aurora visible,

05-00 A faint curtain S° up in the N.E E also a few nebulous patches around the zenith trcndm« N. E.
to 8. W, . S e : S

05-30 A faint detached curtain 30° up in the N..

06—00 A fing display of curtains from the S'E. to N.W., some passing through the zcmth othcrs ﬁlhnn'
the whole N.E. sky with curving lines of curtains. : R

06-15 Two bright curtains curving up to a point a little fo the N.BE. of the- 7en1th from whlch pomt
on Lhc lumlneseence bccomes feeble, hardly visible in the N.I., E., and S B ,

06-30 A single brmht curtain from the N.W. to point a little S.W. of thc zemth, “also sevcral
indistinct’ curtams to the N.E. of tho zenith.

06-50 A few faint detached curtains in the N.W. -sky trcndlrlg roughly towards the- zemth _also faint
detached curtains 30° up in the N.E.

07-20 Faint curtains scattered in the N.W. sky.  One faint continuos one 30° up, extend.lng fro e
N.N.W. to E.8.E.; also some nehulous patches around the zenith.

07-50 No aurora visiblc; dawn in the N.E. o

[

- 15-30 Drift fairly dense; no aurora v1s1blc
© 16-22 A faint nobulous band from 60° up in the W N. W to 50% up in thc E by N

;1847 An arch from N.E. to NN.W., at an 'thltudu of 8°.

17-30 Lowar sky obscured by drift; no atrora VlSlblL
18-00' No aurora visible.

19-14 . A bright nebulous band from the E. by N. horizon t0-4° up in the N.N.W.’ Brightest in the E.,
where it is from 4° to 105 up. A few faint streamers showing above the band in the N.E.

20-5Q A bright band 30° up in the N, to the N.E. horizon, curved concuvc to the N.

C 191203 A brmht ncbulom band from N.N. E to_ L., maximum elev, atlon 33° .
;2125 A bright nebulous hand extending from 20° up in the E.N. E. to 30° up 1n thc N confuied in

“the N. by E., where rcaches altitude of 40°.
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30-21-30 A nebulous band N. by E to NI} 20° up. e e
© 91-36 A nebulous band 40° up between N. and E.N.E.

©92-00°A modemtely bright nebulous band with several streamers rmng, e‘:tendmn N to NN.E,,
rising-to altitude of 35°.

T 9943 A very faint nébulous band 15°° up, between N. and NE.
93-45 A very faint nebulous.band 20° up, from N. to N.N.E.
24-00 An extremely faint band 20° up, from N. to N.N.E.

July- - ) ‘ . R S
1-00-30 A dull arch 30° up, from W. NW to E.N. E most bright at the western end.”
01-05" An unusually clear star-lit night.  Several faint curtains and nebulous Bands from W.N.W. to
E.; the highest 20° up. An auroral haze over all the northern sky.

01 20 A leng, nioderately bright band 90° up, e*{tendmg from N. by E to E trend appears to be
about N.W. to S.E.; also other fragments in the If. and N. sky. There 18-an auroral haze
over most of the Iower sky in the E.; some of this’ extends down to the ice-barricr horizon in
the S.E. to E.8.E; this is distinctly noticeable by comparison with other parts of the plgmteau
horizon. A “esterly wind blowing. ) o

-01-46 The northern end of the long hand still remains, but is-now very famt
02-00 An auroral band from E. to N. 10° up, faint. ’

02-40 An auroral band 20° up from N.N.E. to' EN.E.; also a 10wer famter band and fragments in
the N. and E.S.E. The trend appears to be about W.N.W. to E&E. ~

03-00 An auroral:band from the W.N.W. horizen through N. to E,, hlghcst pelnt 1 up ; trend -
approx. N.W. to 8.E.; also another fragment Jowei down'in the E skV T

03-30 As at 3 h., but faded somewhat. = . T

04-05 A mbulous patch just H. of the zenith; also other nebuleus fragments of curtain in a rough
- N.W. {o 8.E. direction, in the lower sky between E. and N.W.

:04-30 A number-of parallel -nebulous bars in the zenith and to the E., all more or less broken; -none
very bright; trend about E.S.E. to, W.N.W.

00—00 A bright curtain, for the most part even nebuleus, from. the WT\IW to ES.E. greatest
_clevation 60°; also scraps of ‘others, especially in the E.N.E. The Iummosmy scen to be
“slowly travelling along the band to the E., but shows no flickering. °

03-10 Now very bright, trending W.N.W. to E.S.E. - The main curtain is now.70° up. Stredmers -
soen d1stmetly rippling from E. to W., noted for several minutes together., A part of a
parallel curtain over the zenith. Two other parallel ones lower. in thc N.E. This appears
to be about the maximum period of the dlspl‘ty : :

Oau20 Auroral bands now eomparatlvelv faint and somewhat lower )
06-00 An auroral exhibition of about six faint bands; the main one about 400 up in the NN.E

06-29 A main band from the W. Ly N. horizon to the E. by 8. with & maximum elevatlon of 60°;

* also three other concentric bands extending over portions of the sky lower in the E.N.E.
All are faint and nebulous.

06-55 Faint nebulous bands trendlnr; W. by N. to E. by % " The wain oné i 30° ap in N, N.E.

- Fragments . of others hlnher and Tainter to ther zenith: Another le“er Some streamers_
near the W, horizon.

07-12 Four mmllel moderately bright curtains lying between the zenith and the N honzon, _stretching
- from 45° up in the E. to the W, and’ W, by N. horizon. They are all fng,mentary The
trend from the E. to the zenith is in an E. and W. direction, further to the W it runs to the
W. by N - Also & patch 30° up in the W. by S.

© 07-29 Two nebulous bands rising ffom near the W. by N. horizon, reachmfr to near the zenlth trend
- W.by B. to.E. by 8. Dawn appearing in the E.N.E.

07-50 Patehes of nebulous aurora in the zenith and tewarcis the W. by N.

08-05 Sunrise tints in- the N.E. A very faint n(,bulous auroral streak trendmd W. by N. to E by S
. in the W. by Ny sky brtween 30° and-60° up -

“
[N

2
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1-08-25 No aurora now visible. . - o o e

o

Sky now overcast unti the morning of the 3rd.

3-03-35 Sky now- clear down to tho almtqle of 40°. - An auroreﬂ banl 70° ap [rom E: by N by E.;
trend S.E. to N.W. C . . N

04-00 Cloud as at 3 h. 35 m. No aurora VlSlbIG.‘ -’ )
" . 04-30 Ditto., '
- 05-00 Ditto. ‘ :
06-00 Gloud as at 3 h. 35 m. -Two short auroral bands; ons T0° up from B. t> N. by E., tha other -
between 45° and 70° in the W.N.W. "Both Lrend about WN.W. to ES.E.

07-00 Cloud as previously. No aurora visible.

T
. ey

’

18-00 Cloud low on the N. horizon: Auroral glow along the cload elge sbrongesb in th: N.E. and N.W,
fainter between. S

19-39 A bright curtain from E. to W.N.W. at an elevatlon of 2°, .
20~00 An even bright arch 25° up, between N. W.and EN.E.; trend’ prob’tbly W.NW, to E. S E.
20-18 Ditto, somewhat fainter.
21-00 The arch remams, 9° up, very faint.
" 21-35 Ditto, 10° up, very faint. ‘
22-00 A faint nebulous band 20° up, from N. to E \
22-37 A bright band with some streamers, 35° up, between N. by W. and N.E.
92 50 Band now further to the E., fainter, and 45° up.
23-20 A faint band, 30° up, between N.N.E. ind E.N.E.
23-40 A moderate bright band 15° up, bctween N.E. and E.
24-00 No aurora.visible.
" 4-00-30 Lower sky obscured by drift. No aurora visible,
~ 01-15 There appears to be a faint auroral glow in the N.
02-20 No aurora visible. ’
"03-00 Ditto.
- 03-30 Ditto.
03-45 An arch 20° up in the N.W., rising zenlthwa.rds
04-20 Aurora now brighter, extending from N. to E.; also another smaller band below..
- 04-55 No aurora visible. ‘ '
06-00 Ditto. ‘
06-30 A short band in the northern sky, h1gh up.,

17-07 Lower sky hazed w1th drift; sky practlcally clear No aurora visible,
1740 Ditto. ~ '
. 18-00 Ditto.
20-10. Ditto.
2100 Ditto. . :
22-00 Part of a nebulous arch from 20° up in the N, down to near the V E horizon,
92-15 No atrora visible. © e :
23-00 A bright band 25° up from N, by E to N.W.; also 8, famt; one from N.E. to & E , 10° up.,
23-30 A faint band 16° up from N. tor N W. '
. '24-00 A moderately bnght nebulous bn.nd 12° up, between N, and N W.
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.5-00-30 No aurora visible.

01-00 A faint nebulous band $° up, between N.N.W. and N. E.
01-35 No aurora visible.

02-05 A very faint band 8° up, between N. and N.E,

02-30 Ditto, now scarcely visible.

03-00 No aurora v1slble

03-35 Ditto.

04-10 Ditto. ‘

04-45 Northerii horizon obscured up to 10° No aurora visible.
05-15 Ditto.
"06-00 Ditto.

07-11 A nebulous band from the N.W. to E. by 8., rising to 60° at the hlﬂIL:t pomt bmﬂ hteat
towards the E. eitremity, i

07-21 N*o aurora visible, :
07-44 A faint broken curtain from 40° up in tho N.W. by N. to 60° up in the E,; PﬂS:lﬂg about "0° N
of the zenith.

Sky obscured until the morning of 6th July. . _ .

. 6-04-45 Lower skv obscured by drift. A faint band passing tﬁrougﬁ the zenith from N.W. to S.E.

05-15 No aurora in the vicinity of the zenith.

~ 06-00 Two faint-bands 50° up in the N, e\tending from N.W. to S.E.
. 06-25 A faint curtain S.W..of the zenith, trending N.W, and-S.E.; also ancther 30° up in the E N.E.

07-00 Indistinct curtains in the N.W., sky up to 40°, trendmcr N. W to S.E.-
07-30 A-faint curtain 15° up in the NNW.- ‘ \

"15-30 I‘alnt twilight in the N.W. sky. No aurora visible.

* - 16-35 An auroral. curtain 30° up in the N. ‘to 20° up in the E.N.E., moderately bright een in the

T

twilight.
16-15 No aurora visible.
17-08 Ditto,
17-34 Drift suificient'to obscure delicate ci‘fccts No aurora visible.
18-00 . Ditto. -
118-22 A faint auroral curtain 20° up in the due W.
18-30 No aurora visible. '
19-04¢ A very faint band from the N.E. horizon to the zenith.

19-41 An extremely. faint band from the horizon 6° N. of W. and ntendmg to a pomt just to the N.
of the zenith.

90-01 A very' faint.nebulous patch 10° up in the W by, 2 V

20-16 A fragment 25° vp in the W. by N

20-40 The appearance of a very faint ﬁlow between u0° and 60° up in the N.N.W. sky.
2100 Sky clear. No aurcra visible,

2130 Dito,

22-00 Ditto,

22-14 A 'very faint band from the zemth to 45° up in the N. by E.

22-27 No aurora - visible,

- 22-47 Ditto. ‘

22-56 A~ moderately bright curtain from the 8.8,W.- hotizon: up- 1o a- pomt 20° E of the zesith.
Brightest in the S.8.W.

*10864 - N
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6—93—00 The curtain has faded, leaving only a bright patch 10° up in the S.8,W.
23-18 No atirora visible.”
23-33 Ditto: |
23-45 8ky now very clear. No aurora visible.
24-00 No aurora visible. More meteors than usual obscrved to- mghb

7-01-00 A faint glow 3° up in the N.
~ 02-00 No aurora visible.
03-00 A faint curtain stretching from the zenith to the N. W The brlchtost part 10° up
04-10 No aurora visible. : '
. 05-21 Two arches lying from E. to N.W., the upper one showing some streamers; both faint, ',
05-35 Dittov ‘with a third but fainter arch ranging from the zenith to the N.W.
06-00 The arch passing through the zenith is the stronger of the three
07- 15 Three- faint patches 15° up in the N.W.

16-39 Sky clear. No aurora{visible.»

16-49 Ditto.

16-54 Ditto.,

17-24 The E half of an E. and W. arch is visible, rising from the E. horizon, and reaching a maximum

elevatlon in the N. of 50%; very faint. The intensity is merely that of a haze, stronrrcr near
the E. horizon, where it merges into a faint nebulou% band.

17-36 The arch remains, but is fainter, though now reaching a. httlc more towards the W

18-14 Three faint haze bars between 35° ixp and the N. homzon The general effect near the N.
- horizon is in appeatance like the luminous haze secn after sunset under certain condltlons

19-02 A broad faint nebulous bar 60% up from N. to N.L. : o

19-24 A faint nebulous arch from ®.E. by E. to S.W. by. W., extending across the whole sky 2

19-54 Two extremely faint nebulous arches; one 50° up, the other 30° up.- In trend they have ]ust
noticeably swung round anti-clockwise. Watched for a few' minutes they - occaslqp_qlly

- - strengthened until famt vertical detached streamers could be seet, at othcr times they pass
mto the very “faint nebulous type and haze ‘arches.

20-19 A vnry faint arch rising from the N.E. horizon, fades out bcforc reaching the N., where,
however, its projected elevation attains a maximum of 30°. Another- band comes into
vlglblhtv near the N.E. horizon and crosses the zenith, trending to the S,W. and dymcr out
at a point 43° up in that direction. In the zenith it is broad and distinet, where it is about
the same dcnbl‘ry as the milky-way, which is showing np well. thre the band crosses
the zenith & rough cross clecwage shows up. ' o

20-39° A bar of faint nebula from the zenith to 40° up tow ards thc N.E. by 1 \T
20-5¢ No aurora visible.
20-59 A faint nebhlo]ﬁ bmd stretching from N. to N.E., meximum elevatlon 25°.

21-19 A haze arch 20° up in the W. N.W. Portion of another rising from near the N.N.E. horizon;
but fading out very soon. The trend of these appears to bc about N. E. by N. to 8. W. by
S. They are very faint. ‘

‘)l 54 A modemtel ‘bright nebulous arch 4° up from N.N.E. to E.

zzdog A moderatclv bmght nebulous-band 10° up between N. and E. Tt disappears behind the rocky
ndﬂc to the E., where it appears to be <peclally actlve as streamers are rismg there

22-31 A wavy moderately’ bright nebulous band 12° up from N. to N.E. by N, . -,
92-43 A long low arch 2° up in the N, moderatdy bright. .
© 92-53 A bright arch from E. to'N. by, W confuscd in the N. by W.; altitude 4% . .
"23-08 A long brlght curtain from EN.E. to N.W.; -maximum elevation 25°; much motion- at the
. E. end, where it is red below, - C T
23-12 Curtain now very bright agﬂm, red below; extending slightly to the W} maximum elevation
352, i ) . .
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7-22 -15 Again very brilliant and fmiick colouif § rlpphnn' fioticdable; seeh most it the E end’ it has
: rigén gomewhat higher. . :

23—18 Another brlght period. The western ends cur¥e rotind umformly 83 if all thie bands are the
visible portions of concentric cylinders of rays, the southern side too faint to be seen, The
rippling appears to take placé around the cylindér; from E. to W. along the northern side
as seen from the hut. Colour effects; pinkish tinta again noticéable on the side towsrds
which the ‘luminescence is travelling, greenish tmts away from thab direction. Vldshes
below are always reddef.

23-20% Another minor maximum. Now all noti‘ce'ably ripplihg t6 the B
‘2‘3—"6‘ Now strong, bright, evon-nebulous. Mostly in the W.

23—-29 Ditto, imdch fainter. i lntenmty ahd colour rescmbles the greemsh-ycllow Iast tracis of
tw1llght : .

23—-01 Still falnter and reccd(,d to the N. .
.23-39 Very faint nebula scattered along the N. hoiizon in odd patuhes, maxiim elevatlon 15 P K
23—51 A very faint nebula. and haze arch only remains; maximum elevamon 20°

8—00—2‘) A nebulous band all round the N. horlzon very falnt in the W.; modcrate in the E.

01-00 A poition of a nebulous arch rising from the W N.W. horizon, ‘\-lslble as far as N ihers 25°
. up. A faint haze arch parallel low in $he N.E .sky: -

Ol—uO Three very. fint bands, one in the zénith, the others more to B the zenith band trends to’
the S.:8.E. horizon; towards the N. Lorizon they swing round niore W.N. W to ES.E.

02-00 Sevéral faint haze patches. One on the \TW horizon, another 30° up in the N.;sa thlrd 43°
up in the ESE: .
02-31 No aurots Visible,
© 03-00 Ditto:
04-00 Ditto.
04~30 Ditto.
05-00 Traces of an arch rising from the W.N. W livtizoii passifig heat the zenith to the B8 E. ; fiebiilots
ncar the W.N.W. horlzon then a haze to just past the zenith, beéyond which it begotes
invisible. Twp. inore parallol arche% seen towards the N.E.; one.30° up, the other 15° up.

Along the N.E. hotizon tliere i8 a belt of aurbral haze, apparently due to packing of very
lIow haze arches. Compare this cffect with the luniinuous horizon noted at othet tifiles.

. 06-30 A slight increase in drift prevents very delicate effects being scen, A nebulous bar from the
zcnlth to the S.E., faint to moderately bright. ‘

06-06 Lower sky obscured by drift and hazc No aurord visible. -

-06-30 Ditto.

07-00 Sky clear. A faint to moderately bright fiehulous arch from near the W. by N horlzon, -past
the zenith.. A parallel haze arch 60° up in the N.; rising from the sainé point.

) 07-35 Stresﬂ\q o{ auroral nebila ACTOSS the Zenith trending somewhat to the N of W. Alon“ the NE.
' to N.N.E. hiorizon is a tmh«ht tongie, rcmmdnm one of a broad, intensified auroral Hade.

08-00 No autora visible. Tiwilight strong now.’

18-00 A cleat datk night:- A little ¢cloud low on thé N, horizon, No autora visible,

19-45 Ditto. '

-20-04 Ditto. )
20-33 An exceedingly faint haze arch, between \T E. and N. W about 15° in msuiimulfi elcv:fttion.
21-00 No aurora Visible. :
21-30 There appears to bc a haze arch of t‘le very falntcst t} pe b(,ﬁm(,n thn N.E. horlzon and \I 10° up

92-00 Ditto. - Lo B .

22-32 A moderately brwht cartdin in the f6tm of an- areh, thendln" from N: to B.N.E:; iﬁa;:ﬁifnum
- elevdtion 25°; tretid (if straight) W. by N. to E. by-8: - o o -

23‘f00 A faint ncbulous arch from N. by W. to N.E.; streamefs at intervals; ma‘nmum clevatlon 20°

§
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8—‘73-33 A very famt nchulous band 10° up; | from N. by W.toN. by E. . . <

24-00 A faint nebulous band from N.N.W. to NNN.E,, 10° up. Also a very fzunt haze extension to
tho N.E. horizon. Metcors frequent to- mght B

9-01-00 A very faing ncbulous band, 62 up; bc‘mecn N by W. and NN.E

02-00 No aurora visible.

3-00 A very faint nebulous band from N. by W. to N.NE,

£4-20 Lower N. sky Lazy.. No aurora Visible_.
&-C0 Ditto.

0C-G0 A faint-curtain from 20° up in the B. S E. through the zenith to within aO° of the W.N.W.
- horizon. Also two faint sherter ones, one 70° in the N.IE. sky and about 40° long, the other

30° up in the W, ¢ky and about 30° long; all trcndmrT W.N.W. to ESE.
07-00 No aurora visible.
08-00 Ditto.

21-00 Sky has heen overcast since 8 a.m. until now; still remains clouded for 30 above thc N. horlzon.
. No aurora visible.

21-30 Ditto. :

22-05 Cloud now low in the N. No aurora visible. _
22-35 Cloud almost disappeared. A glow on cloud 5° up, between N. and N.W,
22-50 No aurorn visible.

23-15 A nebulous band from néar the N.N.W. horizon to 7° up in the N,

23-20 Tho faintest possible haze arch from 10° up in the N. to the N.E, horizon,
24-00 A faint nebulous band 10° up, between N.E, and N.W. '

Speetal circumstances prevented observations during the early morn_ihg'hours of the 10th inst.

+10~15-50 Cloud low on' the N, horizon. No aurora visible,
16-29 Ditto. ‘ o .
16-43 A faint auroral patch 14° up in the W by N, Bright moonlight.
16-44 No aurora visible. ' .
18-10 Ditto.
18-32 Ditte.
19-32 Sky now clear. Half-woon. No aurora visible.
21-00 Ditto.” -
21-35 A faint nebulous band 2° up, from W. N.W. to L. ' L ' '
22-00 A bright nebulous-arch from E. horizon to 16° up in the N. by W "Also a lower nebulous band.
29-15 A modcrately bright nebulous band between N.N.W. and N.E. ' mncrmg from- 20° to 30° up.
22-25 A nebulous band 35° up, between B. and W.N.W. -
22-53 A bright ncbulous band 35° up, from N.N.W, to E.N.E.; shows a tingo of red below in pl'l.ces.
22-59 A bright band from EN.E. to N, highest in the. N.E. where 18° wp. :
23-04 Ditto, fainter. :
24—00 A brwht band 30° up, from ’\I E to W.NW. Also several frarrmcnts lower down.

11- OO 20 A hright curtam from the N.W. horizon to the E. by N Lorizon up to 15°,°
" 00-21 Streamers on the curtain moving to the E.

00-28 Bright ncbulous band Ww. by N. to E maximum elcvation, 30°,

_.01-04 A bright nebulous band from N.W. horizon to 152 up in the N.N.E.

0"—Ou A maderately bright curtain from thc N. W honzon to 20° up-in the N, Faint: patehes 30° up
-in the- N. by E. .

et
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11222-38 Two \ery faint arches from. N. to- N E.,10° to 20° up Also one still fainter from 10° up in the .
N.W. to the zenith.

03-23 A faint nebulous patch from 10° up in the N.W. to 30° up in the N
04-17 No aurora visible.
05-03. Ditto.

Sky nowlovércast, clearing on the morning of the 12fh inst..

12-01-00 The lower sky obscured. = A faint curtain.from 10° up in the N.W. to 20° up in the N by W.
: Also a bright glow on a cloud 8° up in the N.N.W.

01-30 Ditto.
02-05 A faint nebulous patch 45° up in the NE
'02-10 A nebulous band 20° up in-the N.W. to 30° up in the N.E.
02-40 No aurora visible.
. 03-00 No aurora visible, S8ky clear, but slightly hazed.
03-45 Ditto.
04-10 Ditto.
04-40 Ditto.
056-10 Ditto.
06-00 Ditto.
06-40 Ditto.
07-25, Dltto.

Sky now obscured by c]oud until 06: 00 of the 17th- inst. T e -

17- 06—00 Sky practlcally clear. No aurora visible,
. 07-15 Ditto. o .

17-15 Cloud low in the E. and N. DBright moenlight. No aurora visible.
- 17-38 Ditto. . :
18-00 Ditto.
18-15 Ditto.
18-30 Ditto. . .
19-18 Ditto. : )
19-47 Ditto. Cloud now up to 20° in the N., between E. and N.W.
20-30 Ditto o o : . L
" 21-00 Ditto. Moonlight. o : o ' S
22-00 Ditto, " . I L e )
23-08 Ditto, . : , . S
24-00 Ditto, Clouds now almost to the zenith from the N. horizon. _ : L

" 18-00-30 Sky mostly obscured. No aurora visible. : A
09_30 Sky clearing, but greater part of the northern sky stlll ov orcast Ko aurora n<;1b1e

Sky now obscured until the evening of the 20th.

20-21-00 Cloud obscurin ¢ the lower N, sky. Thick drift‘gc?ricrally ‘obscuring the I(-)wer sky.  Moonlight.
No aurora visible. - T

22-17 Ditto.

E]

Sky now obscured until the evening of the 22nd.
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.5’.-2—"0 40 Sky i v cléat i thc seiiith and to the South - Patelics of faint aiifofdl haZe inl the notthitin
sky. _ ‘

90-20 A strong aurordl jilot iow in the ¥. ' ' ' ) ' ' Lo

21-00 No aurora visible.. A » : - ’ )

21-12 An auroral glow on a bank of clouds 5° up in the N.

21-55 Ditto. :

22-27 Bky clear, except alonn' the N, hommn T\'Ioon just r-onunrr up. A faint nebulous Dand 8 up
. “inthe N:

23—2‘) A bright nebulous curving baiid édncive to e N, reaLhm" 50° wp: Chiefly in tl*c N Dt
extending between N. and N.E.

23-41 The band is fainter and stralghtor Extends from W.N.W: to N E. Ma\lmum ekvatxon, 30°
24-00 A faint nebulous band 30° up bctwccn NN k. and N:N. W, .. :

o

23-00-35 A nebulous band 20° up in the N N.E. to 15° up in N:W. Must bé f.ur]y §tioig o £liow dp in
the bright moonlight. o
01-12 No aurora visible.
'02-00 Ditto. Clouds up to 15° above thc N. horizon.
. 03-00 Ditto. Cloud has risen considerably.-
04-00 Ditto. ' .
0500 Ditto. Cloud diminishing.
06-00 Sky clear, except low in the N. . No atirora visible,
07-00 Ditto. ~
- 07-30 Dawn appearing.

~

Dense drifting snow obscures gky until ev enmg of 24th.

24-19-18 Slcy obscurcd below 30° by drift.  Top of drift cloud, glowmf* f(unt]y w1th aiifoiil hnht
20-00 Conditions the same. No aurora. \151b1e L . o . , .
21-00 Ditto. o . o
22-00 Ditto. ) .
23-00 Ditto. ' : L . v
24-00 Sky clear as far down as 15° up in the N., where obscured by drift, The moon jl'.lst'; ffdﬁg‘; No
aurora visible. o

' -95-00-30 No aurora visible. v R .
01-00 Only very light drift. Moonlight bright. No aurora visible. -
© 02-00 Ditto. 4 ‘
03-00 Hazy in the N, No aurora visible,
04-00 Ditto,
05-00 Ditto,
06-00 Ditto.

Sky obscured by drift during the cv'cning hours. .

26-03-00 ky becoming less obscured.” A little cloud in the northern sky. Light drifs, H.Llf mdon, No
. aurora visible.

. 04-00 Atmospheric conditions the same. . Two, par‘\llel curtains 30° apars, extending froni thc horizé '
in the W.N.W. to 45° past the Zenith towards the B.8.1. A strong cffect, .

04-30 Clouds extending over most of the northern sky. A portion of a faint cirtdin-visible in the
zenith, trending N.W. to S.E.

Sky overcast during the remainder of the carly morning houss.. = ' ' ' "
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26-17-28 At about this time faint streamers rising | from the horizon to u0° in the E. by N also 2 nebulous
‘patch 10° up in the W.N.W. ST
17-36 A very faint curtain from the W. by 8. homron to 20° N.; of the zenith,
17-51 A faint ncbulous arch, 25° up, bctween W.N.W. and N.E. N

18-00 Sky clear, hazy on the N. horizon. A faint auroral arch from near the EN.E. horlzon to 8 up .
in the N. by W.- Also a faint curtain from 10° up in the N, b E. s extending almogt to the
zenith, and & sedond faint'éurtain from 5° in the W. by 8. to 60° upin the W, by S thc latter a
continuation of the former.

19-26 Sky clear. No aurora visible.
19-45 An arch from the E. by N. horizon to 7° up in'the N
20—26 A haze arch between N.E. and N.W., highest point 15° ilp in the N,

. 21-06 A continuous arch from the E. horizon to W. horizon, maxitum clevatlon 12°.  Mederately
bright and ncbulous in the E., fadlng out towards the W. :

22-07 Ditto. a little stronger in the W.
- 23-07 The faintest possible trace of auroral haze in the po%mon of the former arch

27.00-07 Sky quite clear. No aurora visible,

00-43 A faint curtain 10° up, between W.8. W, and NW. Also o bright ne'bulous band 2° up between
. N.E.and N. A nchulous patch 15° up in the E,N.E, N

00-5b - A faint nebulous band waxing and waning 6° up in the W. N W. Alsoa moderato]y faint nebulous
band 3° up in the N.E, to the N.N.W. horizon,

01—08 A faint nebulous band 3° up between N and N.E. v

01-38 A very brlght band from the horizon in the N, to that in the E, by N rcachmg altitude of 6"
_ inthe N.E.; showmﬂ a very fow faint streamers

01-39 A band betwéen E. by N, and N.E. suddenlv faded whilst the Wcstcrn end mcreased in, brxghtness
"01-44 No aurora visible. .

01-45 A few isolated faint streamers in the N’ E. , . ,
01-46 A nebulous-band from the N; by W, honzon to §° up in the N.E I \
02-07 A faint nebulous band from N, to N.E., 3° up. T

- 03- 00 Three curtains, The upper e\tendlng from the W. by N to N.W., waxing and wamng The
other two curtains shorter.  All modemte]y bnght

03-02 The lower curtain has dlsappoared and the upper curtain became brighter with streamers 8° Iong‘
The latter now 6° up between W, by N, and N, by W, Also E:S famt glow in the N.E. 12°
up.

04-00 ‘Three falnt broken curtains extendmg from near the W.N.W. horizon, through the zenith to
10° up in the E:8.E., the W.N.W. end brlghteat Also a faint glow 18° up in the N.E, sky.

05-00 A broken curtain from 6° upin the W.N.W, sky, through the zenith, to 10° up in the E.8.E, . The
curtain fo the N, of the zenith brmht ‘the other falnt : '

06- 00 A broken curtain as at B h., with two shorter falnt broken curtains, from E.S.E, horlzon to the
zenith; the latter to thc E, of the main curtain,

07-00 A faint broken curtain and a few odd parallel fragmcnts extendmg from near the E. by 3. horlzon
to 10° up in the W, by N.; general trend E. by S.to W.by N

17-18 Clear sky.  No drift. A bright arch from E.'by N. horizon to 16° up in the N. by W,

17-30 An cven nebulous arch from E. to W. horizons, max1mum elevation, 20°; very faint to the W
where it enters the twilight zone.

18-00 A very bright nebulous band from E. horizon. to 10° up in the N.W.

'18-15 Bright nebulous band 15° up in N.W. to E. horlzon Also a very iamt band, 162 up in the W. bv N.
: “ to N.N.W. -

18-32 Two moderately brmht nebulous arches from E. by N., nedr homzcm to near’ W.. bv N. horizon.
: Maximum elevatlon of upper band, 16°; of lower, 9° Brightest at the ea astery énds,

18- 08 A faint nebulous arch from E E. to W., maximum elevatlon, 25°%
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- 27-19-30 A faint nebulous arch from near the E.N.E. horizon to near the W. by N. horizon: maximum’
altitude, 15°,

20-00 A moderately bright curtain with short streamers; position as at Th.
20-30 A moderately bright nebulous arch from E.N.E. to W.N.W. horizons; maximum altitude, 8°,
20-40 Ditto, with a few short streamers at the E. end.

21-00 Nebulous arch from near the horizons in EN.E. to W.N.W.; bright at the E. end, fo.dlng to the
W. end. '

~ 21-30 A nebulous arch from near the E by N. horlzon to 4° up in N.W.; maximum altltude, 8, E.end
brightest. ' o

22-00 A broken nebulous arch from N.E. to N W maximum altitude 8°; Brmhtosh at the B. end.
22-30 A moderately bright nebulous arch 4° up in the EN.E, to 4° up in ' WNW.; maximum
_altitude, 7°.

23-00 A very faint nebulous patch 15° up in the N. by W.
23-19 A faint patch 8% up in the N.N.W.

23-30 Faint nebulous patch 35° upin N, by E. Also a faint nebulous baud extending from 8° up in the
N. to near the zenith. . - ) o

24-00 No aurora visible.

28-00-35 A bowed curtain, concave to the 8.W.; extending from the zenith, where it is very faint, to near
the N.W. horizon. = Trend in the zenith N. by W., but swinging more to the N.W. as it extends
to the N.

01-07 A faint haze formation as the curtain of Oh. 35m., now seen 45° up in the W.

" 01-42 An extremely faint band from the zenith to the S.8.E. horizon. Also another fainter parallel
one in the E.  In the W, low down there are several patches of very faint nebula,

02-10 A faint, nebulous band, 15° up in the W. Another very faint one cxtending from near the

S.E. horizon to the zenlth thence to near the N. horizon, so thftt 1t is concave on
. the E.

02-42 No aurora visible. . :
03-00 No aurora visible, though very faint indications of haze bars in the N. and NE.
©03-32 A faint, nebulous band 45° up in the N.E.; trend about N.W. by N. to S.E. by S. -

" 04-25 A faint arch passing just E. of the-zenith, visible only near the zenith, and to the south. Trénd
) N.W. by N. to 8.E. by 5. " A piece of another’ parallel band lower in the N.E. sky Also a
patch near the N'W. by N. horizon.

05-27 Three faint curtains, all parallel, trending W.N.W. to E.8.F. The chief one extends from south
of the zenith to near the N. W, horlzon apparently a slight concavmy to theW. Other two
" fragmentary curtains in the lower N.E. sky. :

" 06-00 No aurora visible. The last of the old moon showing on the N. horizon.

06-30 Fragments of faint curtains in zenith and to the E: of the zenith, trondlng ablout W. by N
some of them somewhat bent, :

07-00 Streaks of auroral haze in the zenith; directed to the W. by N.
07-30 Several extremely faint haze streals from the zenith towards the W, by N,

16-50 Faint twilight. No aurora visible.

17-18 No aurora visible.

17-47 Ditto.

18-00 Ditto. ° \ _

18-08 An extremely faint band from E.N.E. to WN.W. Maximum elevation 60°. Soon fuding.
18-26 A few faint streamers about 45° up in the N. and N.N.E. ' :

20-17 The east end of a haze arch rising from the E.N.E. hor17on to 10 up in the N. by E.

20-45 Ditto. : : o
21-23 Portion of an arch showing a few streamers, 15° up in the EN.E,, braght ir the E.

21-35 A brwht nebulous arch from- E. by N. to E.N.E. - From 8° in the E. Iy N+0°12° in the E.N.E.

I



{

RECORDS OF THE AURORA POLARIS—MAWSON. : 105

. 1913.
July.

- 28-21-44 Thc arch now cxtends to the E. by 3.

23-09 No aurora visible.
22-45 An extremely faint, fiebulous arch from N.B. horizon to 8% up in the \T by ‘.\
23-18 A moderately bright arch between W.N. W. and EN.E. Maximum elevation 15°

24 00 A poorly defined curtain from 10 up in the N.W. to 10° up in the EN.E.; -fhe maximum
‘ clevation 15° in the N. by E

" 20-00-45 Moderately bright curtain from 7° up in the N. by W. to 15° up in th¢ N.E. Alsoa glow 5° up'
seen In the drift between E.N.E. and WNW.

01-40 A nebulous band in N. between 5° and G0° up.  Also one between NW. and B.N.T. 5

01-48 Very [alnt wtreamers 40° in in the 8.8. The band remains along the N. horizon, but brighter,
and streamers appearing at the E. end.,

02-41 Faint, broken curtains, almost nebulous, Irom the N.N.W. to the zenith and to the ENE.
Also a faint patch 15° up in ES.L.

03-00 A very faint, broken curtain from N.N.W. to EN.E., 40° up. A second parallel curtain from
10° up in the W.A. pateh, 10° up in the E. by 8.

03-34 A faint, brokén curtain from N.W. to S.E. thwugh the zenith, Also a nebulous band 10° up,
‘between N.E. and E.8.E.. :

" 04-00 Faint, streamers 45° up in the N W,

04-45 Faint, broken curtains through the zenitl, {rom N.W. to S.E. ]
06-00 Faint patches of streamers 40° up in the N.W. and 30° up in the S.E.
06-45 Patches of streamers 50‘_’ up in the N.W. by N. Dawning '}n the E.

-17-30 Sky practically clear. No aurora visible. ' o -
18-00 A faint curtain from 2° in the E.N.E. to 20° above the N. horizon ; briahtesb in the E.

18-28 The faintest possible trace of a haze arch from the W.N.W. }aor17on to E.N.E. horizon.
Maximum clevation 40° in the N,

19-02 The sanie arch now- only 20° up. , :
19-27 The E. cud of the same arch still discernible, though almest invisible.

20-00 A n‘oderately bright curtain in the form of lialf an arch, extending from the E.N.E. horizon to
45° up in thc N, Trend about N.E. by E. fo S.W. by W.

90-21 A nebulous patch 6° up in the ENE. Also the haze arch as at 19 h. 27 ni.
20-29 A hright curtained arch fremi E.N.E. to 28° up in N. by E.- .

20-50 The merest trace of the 20 h. 29 m. anh remains,

21-15 No aurora visible.

21-39 A vory faint curtain from the E hortzon to 35° up in the N, then turmm towards the zenith
and reaching 80° up.

99-04 A very faint curtain from the B, horizon to 19° up in the N.N

22-10 A faint, broken curtain from 10° up in the E.N.E. to 20° up in thc T\T Also ) p.mh 25° up, in
the W. by N.

9249 No aurora visible,
- 29-47 Ditte,

93-10 Ditto,

23-27 A faint patch of haze 10° up in the K.

24200 A faint' nebulous band 10° up, between N. and N.J.

| 20-00-30 A faint, nebulous band 6° up, between N. and W.N.W,

00-36 A Inoderately hright arch 3° up, hct\\ cen NNW. and NN.E. Kindling tm’vélfing'to‘ the B.
© 01-03 An irregulor arch from W N.W. to E. Maximum elevation i2e.,

01-10 Arch from WN.W. to E. Maximum elevation 12° bx-ightes.,t at . end.
*10864—0 :
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30-01- u7 A very faint, nebulous band near thc horizon between N.N.W. and E.; brwhtest at the N.N.W.:
end.

0') 00 Franments of an arch 3° up in the NN.W. and 10° up in the N. by E. respectively.
2-30 Irregular patches in the N. E N and NN.W., portmns of an arch mth a-maximum altitude
of 10°
03-00 Fragments of a faint curtain in the N. sky, ‘rr(,ndmfr more or less to the 8.1, - Maximum clevation
45°, o
03-20 A faint curtain 30° up in the N.T.
03-45 Very faint, la7v patches from the N.V. horizon ul) to 15° of altitude.
" 01-20 A faint display of curtain about the zenith, and fragments in most parts of the sky cu’cl b the
S.W. The trends arc about N.W. to S.E.
04-45 Scveral faint bands in the 8. I] , Ohe P‘).SS!IIO through thc zenith to the NW.  Also a‘very faint
onc 30° up in the N.E. 4 _
05-23 Faint curtains in the N.W. sky, trending towards. fmd terminating in the zenith. Another Taintly
vigible in the S.H. '

05-50 Two well-defined curtaing in the N.W., one of which continucs to the zenith. A curtain
- suddenly developed from K. to N. \IW attaining an altltude of 20° in the N.E.; wnxing

and waning rapidly. '
06-00 A bright curtain trending from N.W. to' B.8B.; greatest altitude 15° Also a faint curtain
. low in the S.E. Dawn twilight just appearing. _
06-26 A curtain in the N.W. sky, becoming brighter as it trends towards the S.E. throucrh the zenith.
Also a faint band near the ‘horizon between N. and N.N.W, o :

07-15 Dawn moderately adv anced,. No aurora now visible.

16-58 Twilight fading along the N. to W. horizons. No aurora visible. .

17-35 Sky clear. No aurora visible, though there app(‘ar‘s to be the faintest possible trace of lLaze
band from E. horizon to 20° up in the N., visible only by sideway vision,

18-00 Mo aurors visible.

18-25 A very faint, nebulous band 10> up in the N to the E. b) N. hom?on

18-28 No aurora visible;

19-10 The E. end of a verv faing; nebulous arch from E horlzon to 22° up in N.-

-20-03 A broad shect -of modemtely, hright, nebulous-aurora from the E. by 8. horizon,- f‘xdmg out at
18° up in the N.N.E. : ‘ !

20-30 No aurora visible. ,
" 21-00 A very faint, nebulous patch in the EN.E. up to 10° altitude.
21-20 A very faint, nebulous patch 10° up in the E.N.E.
' 21—" The faintest possible trace of haze arch 12° up from N. to ’\T W.
2-00 No aurora visible. :
22 18 A patch of nebulous aurora 22° up in N.W.
23-17 No aurora visible.
23-49 A faint auroral haze low down Letween E. and N.E. ' g ‘ N

© 31-00-07 No aurora visible

00-37 A very faint, nebulous b‘ll‘ 3° up, between N and N W : SN

00-57 No aurera visible, : e T :
02-00 Ditto. R ‘ _ - _ :
03-00 8ky .appears slightly ba7y No aurora visible, - ' "

© 04-00 Ditto. .

0500 Ditto. . ,
- 06-00 Ditto. Sky practically clear. B
07-00 Ditto. L
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3l 17—01 A trice of a haze arch i in the W, between EN.E and W.N.W.; maximum clevation 15° up in

the N. )
18-00 The haze arch remaine. )
18-27 A very faint, nebulous arch from E.N.T. }'orl/on to 15° up in N.

19-20 A regular arch from EN.E. Lorizon to W.S.W. ]10r170n maximum elevation 12° in N.;
moderatel} bright at the E. end, fading out to“ards the W, becommrr almest iavisible W,
of NN.W.

19-57 A [faint double nebulous arch betv»oen EN.E. and X. W horizons: highest 7° up in the N., .

19-55 The arch as at 19h. 20 m. remains, but visilile only as fat west-as N. by W.

1 20-34 A nebulous band from the E.N I, horizon towards the W., fading out in the WN.W.; altitude
; 7°; a faint streamer rising in the N. by L. .

91-00 An extremely faint, nebulons arch from about the . horizon to 9° up in N..
21-20 A faint, nebulous band from ncar the B. horizon to the N.W., 10°-up.

21-55 An arch 5° up between N.E. and N. ) o n
'22-34 A very faint, band: 10° up, hetween N. by E and N.I..
93-10 No aurora visible.

23-12 A very faint curtain over the zenith, from the southern horizon fo near the northern-horizon;
“trend from the zenith to a point a luv degrees W. of N. .

24-00 An extremely faint trace ol the 23 I 42 m. arch remains.
E -

.

[

Au«usb ‘
00 30 A fragment of a broken cortain frem near the N. horizon to a pmnt 40“ up to“mrdq the 7cmth
Also a short nebulous band 25° up in the N.F,

©.00-10 A curved hand 20° up, between W. and N. by W.; one %pot n t;hri N.N.W. very brighﬁ._'In
two minates it faded out until only tl.e br‘ght sl)ot remained.

01-05 No aurora visible.
01-30 A very faint glow on the N.N.W. horizon. - .
_02-00 A very faint glow between the E. and N.N.W. horizons, reaching a maximum clevation of 2

-03-00 Brwht curtain from the W.N.W. horizon, to 10° up in the I, outline well defined unduhhmg;
very bright between W. and W.N.-W., fading out towards the E.

03-17 The curtain now extends Trom the W.NW, llor170n to E.S.E. horizon, rising to 15° in thc N..;
intensity uniformly bright. :

03-46 The curtain now extends from W.N.W. llorlzon to S.E. horizi}n, rising to 30°in the N.E.;
streamers \\ell defined, some b° m length; brightest part between N, and S.H.

- 01-00 Dlsplay now fainter. Curtain stretclics from N.W. horizon te 8.1, horizon, -rising to 40° in the
~ N.E.; broken and very faing in the S E.; brightest in the N.W.  Also another fdl]]t curtain
at an altitude of 20° in the N.E

04-30 The line of the previous curtain now only faintly visible befween the 8.E.-horizon and a point
30° up in the N.E. : : )

0500 Auroral display now complex and faint. . A broken ourtain with long streamers stretehes from .
“the S.B. horizon’ to the zenith, from shere it continues fainter and morc nebulous in an
irregular band to the N.W. horizon. . This curtain bifurcates near the zenith, the ofishoot
e(tendnm a little N. of the zenith, Also a faint band 'itrct(hoq from the N.W. horizon to
30° up in the 1. . )

05-30 Three curtains start from the 8.E. horizon. The first, after arm*mg at o point o little N. of

the zenith, bifurcates and eontinues to the horizon in the N.W. hy W, as two close hright |
curtains. The sccond fades out 45° up in the N.B. sky. The third fades out; at a pomt
25° up in the E.  Also there is & short faint band 15° up ir: the W.

6-00 Dlsplay faint but cxtensive. Many bands across the sky in the region 0( the 7e1nt] tren«hng
N.W. by W. to S.E. by E. The display in the S.I%. has dev eloped markedly to the q0uth )
there are several ])rwhf patches in the 5. by K. 20° up.  Dawn just appo.xmw

*-0G6--30 Display’ stronger thdugh dawn brighter. Portions of seven curtains starting from near the

N.W. to W. by N. horizon and stretc¢hing in broken fragments across thc zenith region to
within 30° of the S.E. horizon. “
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.1-07-00 Dawn now obscures most of the aurora. Three bands fadinbe from the N.W. by W two

lateral short ones, the medial ‘extending past the zemith,

07-30 Dawn very bright. No aurora visible,

116-30 Sky almost completely clear. - Twilight 'strong No aurora visible, -

2-

17-26 Faint twilight low in the W.N.W. to W. horizon, No aurora visible,
17-43 No aurora visible. c

18-00 No aurora visible.

18-20 A faint nebulous shaft rising ﬁom the E. horizon,

19-20 No aurora visible. :

20-30 The faintest possible band of auroral haze 8° up, between N and N.E._
21-00 A faint nebulous arch from &° up in the N.E. to 10° up in the N, .
21-38 Asat 21 h.; now brightest.in the N. by E.

22-06 A very falnt nehilous band 8° up, from E. N E. to N.; ‘also an extremely faint haze trace con-
tinuing to the W. - '

192°30 A bright nebulous band 4° up, between N. by W. and NN, B

23-06 A faint nebulous band from 5° up in N.W. 0 10° up in N. hy
23-35 No aurora visible,
24-00 Ditto, i

01-00" Lower N. sky cloudnd over, remainder of the sky bccomm".hazy A fmmt clow b ° 5° up, between
E. and EN.E.

02-00 Sky overcast, but cloud thin and hazy ncar the zenith, No aurora visible.
03-00 Ditto. o
04-00 Ditto,

05-00 Ditto,

06-00 Sky overeast, except near the B. and 8. horizons; in the zenith cloud thin and hazy A faing

 auroral bar secn in the zenith, trendlna N. W to 8.I.

07 00 Sky overcast.

b

Sky overcast until the evening of the 5th,

-18-00 Sky now for the most part clear; still overcast in the 8. and W. A faint nebulous band from

10° up'in the N. by W. to 5° up in N.E.

'18-40 Clouds now-in the N. below 15° of altitudc: A faint glow along the top of the cloud.

_B-

- Sky cémplctely overgast until after 23 h. -

23 21 Sky now clear near thc E. horlzon A bright curtain from near the B. horizon to 5° up in the
N.E., where it passes behind elouds, through Wthh a glow visible as far as the N.
23-40 A patch 15° up in the E.

23-50 No aurora in the clear sky in the E. A br]ght band showing through a gap in the cloud near
thé horizon, between the N, and W.

24-00 A glow scen through cloud low down in the N Ww.

00-15 A modomtely bright arch from the W.N.'W, hOI‘]ZOn to 20° up in the N. ]] the-8.-continuation
lost behind cloud

00-54 Portions of the arch still remain.  Cloud now much dimmishcd chicfly low in the N.

02 00- Aurora -almost in the same placo, but a little more extensive, Weak nebulous patches 'lcl,ld a
few streamers in a W.N.W.to E.8.X. line in the N.sky, and outlying parﬁ reaching 60° up.
Also ayroral haze over a cloud lower down between N.W. and 8. E.

G
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6~ 02,52 Sky overcast, e\cept near the zenith. In the zenith a faint nebulous band, trending N.W. by
. W. to 8.E. by E. ’ - T ’

Bky now completcly overcast until the late aftvrnoon

17-40 Sky clear. A faint arch from 2° up in EN, E to 8 p in thc N. by W
17250 No aurora visible, '
. 18-00 Ditto)
18-25 A faint luminous pateh on the E.N.E. horizon observed from the magnetograph house:

18-20 A nebulous band gradually extending from the above patch and strctchmn' from the EN.E,
horizon to 10° up in the N.N.W.; bright in the EN.E. : :

- 19-26 Taint arch from . horizon to 8° up in the N.  Moon shlnmg: :
19-36 A nebulous band from the E.N.E. horizon to 8° up in-the N.; moderately bright.

20-00 A faint to moderately bright nebulous arch from the N.E. horizon across the N. sky at a maximun
. elevation of 12°, fading out in the W.N.W‘ The trend probably 8.W. by W. to N B by B

20-25 Arch from E.N.E. horizon to 8 up in N.W.; {aint,

21-00 Faint nebulous arch from the N.E. horizon across the N. at a ma\unum elevatlon of 15°, fadn g
‘ out in the W.N.W. L

21-36 A moderately bright uniform arcl across the N. sky, bLL\\ cen N.E. and W.; maximum clevation
12°, :
2 -00 Very faint arch in the N,, maximum clev‘ltlon 6°,
2-45 Faint arch 12° up in the N, to 6° up in the W. N \V

24—00 Faint band 10° up in the N, o ' ) o L

7—01»00 No aurora visible,
02-00 Ditto. '
03-00 Ditto,

Clouds and dense drift obscure the sky until midnight.

24-00 Densc drift, so that stars are visible oﬁly near the zenith. "During a slight lull & moderately °
~ bright patch of aurora was seen about 45° up in the N :

8-01- 00 Faint arch seen throu"h drift. 30° up in N..
02-00 Dense drift. No aurora visible,
03-00 Ditto.

04-00 Sky less obseured by drifs. A curtain from 70% up in the 8. S 3038 throuﬂh the zenith, m{tendmg
to 80° up in the N.N.W.; moderately bright.

05 00 Three faint and short broken curtains from 40° up in §:8.F., through the 7emth to €0° up in
the NN W,

. 06-00 Four hroken straight bandq faint, extendirg from the zenith to mthm 50° of the N.W. honmn,
trending N. W. to S.E. .

07--00 A fragment of a'band at the zenith, trénding N.W. to 8.E.

.18-00 The sky appears to be clear of cloud, bus drift obscures the view below 45°, " No aurora visible.
20-15, No aurora. visible'in the unobscured portions of the sky.
. 23-00 Sky cleared a little momentarily. Moon shining. An-arch just visible low down.in the N.E.
24--00 Drift iightcr. A faint nebulous aurora 10° up between N, and N.E. . .

9-01-00 No aurora visibl(;,.
01- 38 Ditto. . )
03-19 Faint auroral haze cffects low i in the N E.

04-00 Clear sky. No drift.  Faint ncbulous bands at 5° and 20° up in the sk, bet\\ cen N and. E;
trcnrl about N.W. to 5.E. :
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9 04-45 Portions of three faint arches respectively 75°, 35° and 20° up, bet\\ een N. and N.E.; trending ‘

roughly NW, and S.K.

05-30 A moderately bright nebulous band across the zemth trending W.N. W to E.S.E., e\fendmn' ‘

between the zenith and a point 30° up in the W.N.W. Also several fainter para]lol bands
towards the N.F.

06-00 Sky becoming somew hat hazed. Very faint nebulous bands; one from the zenith and somewhat
8. of the zenith, towards the W.N.W., or slightly more W. - Five ‘others par.llel in the
N.E. sky. , /

Sky overcast until thﬂ ear]V moraing of the ]Ifh

11-01-00 S Ky ovcrca%t except in the zenith and to the W No aurora Vmble
01-30 8ky clear, except low on the horizon, No aurora vistble.
02-15 Ditto, ' '
02-55 Ditto.

03-33 A faint irregular curtain-like band low in the NN, W, passmg through the zenith to a pomt
10° beyond .it towards the 8.5.F.- ‘ .

04-00 No aurora visible,

01-30 Ditto. '

05-00 Ditto.

05-30 Ditto.

03-00 TFaint curtain 30° up in the N.W,

Sky obscured by cloud and drift until the evening of the 14th,

14-20-08 The gecater part of the sky obseured by cloud. No aurora visible,
" 20-25 Sky, clearing. Moonlight, No aurora visible,

21-00 Cloud now orly in the N., below 8°. No aurora visible,

21-45 Ditto, ' :

22-30 Ditto.

- 23-30 Ditto.

-24-00 Cloud1i lnmcafa'ng No aurora \*1s1b‘

15-01-00 Cloud up to 12° in the N. Moonlight. No aurora visible, .
02-00 Ditto. : - B
_03-00 Ditte,
* 01-00 Ditto.
-03-00 Ditto.

05~35 Four long faint parallel bands from near the zenith and . of the zenith to a point on the horlzon
: a little W. of W.X. W.; trend approximasely W.N.W. by half W. to E S.E. by }ldlf L‘

06-00 Cloud increasing. No aurora distinetly discernable.
- 06-40 Dawn strong enou gh to obscure’all hut strong eﬂeots

Sky completely obscured ‘until the evening of the 25th, (‘\copt for becasional ghmpqes in thc
zenith, on which occasmns N0’ AUroTa was secl. .

2.)—18 00 Sky clear, thourrh view somewhat hazéd lower-down hy drift. A faint greenish- vcllow tint of
the last’ tracec; of-sunset, on the horizon between W, and W.N.'W. No aurora visible.

]9—25 A complete verv faint nebulous arch from EN.F E. to W8 W, horizons; .maximum clevation 3n°.
Another short piece rising from the W.8.W. horizon, extending 95° towards the zenith,

19-31 A famt patch on the W.8. W.-horizon; another near the W.N.'W. horizon.
1() 35 Aurora now practlcally gone. _ :
"19-46 An extremely faint trace of complete arch still remaing; maximum clevation 25°,
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25-20-10 -A faint nebulous pateh over a cloud 10°%up in due W.; also & faint haze arch in lower NW. The

nebulous patch is very strikingly associated with 'a. bar of cloid, appears.to indicate that
at least arches are strengthened when over cloud. :

120 45 Hazy cloud patches forming in the N. sky. A very faint anroral haze areh, a.pprommatelv

from W.N.W. horizon to ¥.5.E. horizon; maximum elevation 15°.

_ 21-00 8ky clearing again. Hazy in the N, below 25°.  Faint nebulous bars low down between N

and N.N.E.

21 95 Two parallel nebulous ‘arches from &° up in the N.E. by T\I to & corrospondm pomt in the S.

- by 8., but fading out 40° up in the S.;. maximum altitudes respectively €0° and 40° from thL
S. horlzou Both very faint, except in the N.E. by N., where a moderately bright patch.

" 21-35 Arches now -moderately bright, and have swung round, so that trend appears to be about

N.N.E to 8.8 W, e‘(tendlnﬁ from 20°.up in N.N.E. to 30° up in 8.8 W,

21-45 Moderately bright streamer-like patches of the above arches remain; also a faint ncbulous arch'

over the 7cn1‘rh Trend of all NNN.I. to 5.S.W.

21-51 Only very faint patches of the former arches remain.
' 21-59 An arch now appears parallel to the former; maximum elevation 60°in NJW.; strongcr'in the

“W. and fragmentary towards the N.E. end. - v S

22-18 Faint indications of the 21 h. 59 m. arch remain. = . _
22-40 The 8.85.W. end of the arch remains very faintly Vl.s]ble the position lower in the sky. Al'so

a luminous haze low down in the W. over a cloud.

22-50 Several very faint haze patches in the lower W, sky between N.W. and 8. W. A faint haze arourd

.cloud patches low in the W,

'23-20 Aurora practically gone now.
23-35 No aurora visible,

© 23-55 Ditto.
24-00 Ditto.

26-00-45 A very faint trace of-an arch a$ a maximum elevatlon of 20%in E. N E. Sky hazy near horizon.
01-00 Drift partially obscures the sky below 25°.  Aurora as at O h. 45 m.
01-30 The appearance of a very faint arch, 5° up, between N.E. and N.
02-00 No aurora visible.
03-00 Bky quite clear. A-faint nebulous band 2° up, between EN.E. and N. by W ; also a famb

“nebulous arch from the W.N.W. horizon to 8° up-in the N.W., two minutes later becommg_
brighter and short streamers rizing from the arch.

03-30 A very faint auroral haze 3° up between N.E. and N,

04-00 An auroral haze 2° up between N.E. and N.

04-30 Lower northern sky clouded. No-aurora visible

105-00 Ditto. . e S oo e
© 06-00 Sk) thmly overcast. ~ No aurora visible. : -

1720 Tw1hght still strong, but stars can be seen in +he I} Drift obscmes the sky be]aw ‘15", No

aurora visible,

17-50 Now fairly dark, but still too llght for dellcate auroral effects. | No aurora vxs’.b_lc.

18-00- Ditto. . .
19-25 No. aurora, but .8 trace of 1ummomtv above the. W honzon, connected \vxth thc laqt traces of

. twilight. -

_'20—20 IVo aurora visible.

-21-0G Disto.

21-20 Ditto, .

22-00 Stars now particularly clear, but below 10° dnft obscureq the view. A famt nebula. near the_

_ N: horizon, between N and N.E
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26-22-38 'No-aurora visible. Drift somewhat inereased. .

. 23-07 Ditto. SN :
23-29 Ditto. - N
23-47 Ditto. ‘ :

24-00 A faint ncbulous.band 5 5° up befwccn N.and N.W.

27—00 22 No aurora vmb]e

01-15 Ditto. -
- 02-00 Ditto. ‘ :
03—00 Sky clear; part “of a faint nebulous arch 30° up between N. and N.E.; trend approximately
N.W. to 3.E. : . ‘ i :

04-20 Much drift; no aurora visible.

05-30 The faintest possible nebulons streak in the zcmth, dlrcctcd to the N.W.; traces of dawn in
the E.N.E. ! :

06--00 AT\\’lllght now woulkd obscure all wcak auroral eﬂects; 1o aurom visible.

18-00 Sky. Llc“tl “no autora visible.
. 18-30 Ditto. Sky particularly free from m]roral have.

19-30 A faint haze arch from the W. horizon appears to funetion at 35° up with a faint trace rising
from about the N.N.E, horizon ; so faint as to be scen only by sideway vision. That above
the W. Korizon tapers as it rises, and & .,ugaests a connection with the last traces of twilight.

19-53 A low famt nebulous. arch I’ISHLO‘ fronm: the Ii. NI horizon ; fades to invisibility *before reaching
the N. . Co

90-35 Drift obscures 5° above the horizon; no aurora visible,
20-58 No aurora visible. '
21-28 Ditto.
21 50 Faint nebulous arch 8° up, between N. by T. and N. by W.
2-00 A very-faint-nebulous arch ffom 14° tip in the N. to neat the I horizon!
22—07 Nebulous arch 4° up, between N. and E.N.E. .
22-17 As at 22 h., but rcaching only 10° up.
29-45 Clear; no aurora visible. :
23-00 A brilliant curtain 6° up, between N and N.E;; a tinge of red on the lower burder.
23-053 A bright curtain 10° up, between N. by W, and N.N.E.
23-10 Now 15° up, but net so bright.
?3—27 No aurora visible. ‘ »
24-00 A bright band 10° up, batween N.N. W.anl N. bv L.

23-00-10 A very faint ‘11‘0]) 4° up, batweon N.W. and N.N. F
00-40 Ditto, but only 2% up. :
01-05- Ditto, 4° up; a bright patch in the N.N.W.

- 01=3b Famt nebulous hand from W.N,W, homon to 10° up, in N.E.; 2lso a few faint’ stréamers
. 15%up in the N.W. S

02-00 A patch 5° up in the N.W., and véry faint patch 15° ap in E. NE.
02-33 A faint auroral haz: 4% up, between N.W. and N/E.

© 02-50 A faint brolwn curtain rising from the N.W. harizon to 'a point 30°-1p; aisa é.‘fa-i-nt'auroml

haze 4° up, between N. W.and N.E.
03-22 Tour eurtains trending S.E. by K. to N.W. by’ W. The 1)110htest one extends {rom near the

~ zenith o near the hou/on in N.W. by W., another is 51tuated more to the 8. and W., and -

two others more to the N. and E.; Broken fragments only in the S.E. sky None of the
curtains are more than moderately bright. .

© " 03-51 Taint traces onlv of the three more northerly now remain,
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28-—03—56 Four curtains trendlng NW. to 8.8, chlcﬂy in the N. half of the sk ¥s ‘fadlnﬂ' out'in tho 8.
Tvo ofs nhe%e, namely, one between the zenith and.15° up in the NNW. and another parallel
but lower in the W. are moderate]v bright; the other two more towards the N. and E. are
famter The exhibition is a good normal one for this time of day.

04-08 Four curtains all between faint and mederately bright; trend towards the N.W., one in the
" zenith, onle north of it, and two south : past the zenith towards the 8.1 they fade out rapidiy.
Very steady in positior, movements of any kind scarcely discernible.

04-22 Fainter scattered [ragments are seen scattered over portions of the sky formerly ‘bccuplcd by
curtains. | Most. promment 40° up in S.E. A faint hiaze band seen earlier still c‘clstq 15°
S upin the N. and N.E.

- 04-36-A moderatuy bright, 1rremﬂar curtain seross the zenith, chieily. towards the N “ lcsg io S.E.
A pnrallel fladment also moderately bright close by to the W.; also a faing onc to the N.;
also a continuous arch, maximum elevation in the N.I., where 15° up.

04-501 Five brokeu curtains, now mostly to the N.E. of the zenith; all much curved. The average
trend is more to the W. of N.W. than formerly. ]hsjomted streamer curtaing and isolated
- streamers, sonie moderately bright, slowly waxing and waning, and moving very slowly.

' _Oa—lO Three main- lines of streamers, all faint, one in the Zenith and two N. and K. of it; visible chiefly
_in the- N.W. sky; all much fam‘mr than ahything during the 1ast hour Faint traces of
dawn in the E. to E. by 8. ‘

. 052 {, A bright curtain from the zenith to 20° up in the N.W., waxiig and waning; streamers appéar
' ‘to be travelling to the W. Two parallel fainter curbfvns o thc W.and S only the faintest -
traces in the N. sky, like \»1se to the S.K.

05-38 An exceedingly faint band across the zenith from about 50° up in the 8. E to 80° up in N.W.
Tw 111ght strong now.

05-53 No aurora visible: Still sufficiently dark $o note any but faint nﬂects .
"06-05 No aurora visible. ~All but nlodcratdy strong to strong auroral eﬁccts would be obscured now.

Sky obscufed till'cvenmﬂ of 29th.

29-20-00 Sky clear, light drift obseurt,.s sky below 8° up- No aurora visible. 2
. 20-30 Ditto. - , S ‘
21-00 Ditto. -
| 21-15. Ditto. >, - .
_21-68 Ditto, ~ "7
2943 Ditbo. .+
23-28 Ditto,
23-48 Ditto. "
94-00 Ditto.

30-01-00 Ditto. .
02-14 Dittod,
03-00 Ditto
05-08 Ditto, . S | . o
06-00. Ditto. - - R o ' T TR L

o 19-30 Lower sky hazy with drift. No aurora visible.
'+ 20-35 Ditto. - t ' o
" 21-10 Ditto.
22-07 Ditto.
. 23-10 Ditto.
.24-00 Ditto.

31-01-00 Ditto.

02-00 Dittf.g.. )
*10864—F
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31-03-00 A faint ihdication of ait arch {roin the zemth towards the N W ' s :
03-17% :l*amt broken arch from 5° .x]t;ltude N W by W.to 20° almtude, very faint: >

03-32 A faint portion of ciiftain from 2° up i the W.N.W. to 10° tip. Brlghﬁer n,t the lower end ;
ilso a, very faint glow around the horizen 2° up; between W.N:W.and NE

- 0347 i saint genieral display. The lowet end now & brl(a_,hﬁ patch an the W: by N, horlzon, from
which faint cuitaing trend it 45° to the hon/ou fof 10° in length: A vaiy famt nebulous
glow eroiind the N. horidon.

T 04-10 Aurora. now inuch stronger, of modera.te brl;,htness An 1rregular curtain froim. the W. N W
hotizon through the zenith to the S.Ii. horizon; bright neat the hofiZen at both ends;
_ curves to the E: on the S.E: s:de of the zenith. A sinall Branch fiom the zénith towards the

8.W., 15° in length. :

04 "7 Curfa,m has faded in the N. W.; now stret(,h( 8 frum 7U° up in N. W, t() . P horizon as a broken
* curtain; from & point 45° up on the S.E. side a branch descends to the B. by 8. horizon.
The dlsplay nioderate; bright; a very faint glow along the N. hotizon.

- 01-45} A bnght patch on the W. by N. Lorizon. A portion of a fainb curtain 10° up, N.W. by W.:
- also faint portions of curtains froin S.F horizon to 40° 1ip, and froin E. by. S horizon to
30°up.” Very faint nebulous patches 45° uj in the S.W.

' 05-07. Dawn making its appearance, and auroral cffects very faint; a patch near the W. by N.
horizen, from which 4 faint band rises 20°; a very faint continuation seen in the zenith,
trending to the 8.E. At 45° ujh in the SW. "bhere is o wide faiiit stfeafver rising vertically.

. 05-25 Dawn noi obliterates the Milky Way. Very fmnt mdlcatlons of 4 band at 20° up in the W.
by N., faded whilst observing.

05-32 A very faint portlon of a curtain visible in the zen th 207 in lenvth, bruullng W.N.W- to B. S L.
Dawn.

18-00 Sky clear; twilight. No aurora visible. g A L
' 19-12 A faint:glow along the N. to N.E. horizon. | ’
20—0.) A very faint nebulous band 2° up, between N.W. and N.E. : .
20-11 A very faint nebulous band 2° up, between N.E. and N.by W,, brol-.en in t;he N:.
20-55 A faint ‘glow along the N. horizon:
921-35 A faint to moderate bright nebulous band 3° up in NNW. to N. E by N.°

22-33 A bright moving folded curtain from K. horizon to 2° up in N by W ; most convolutlon in
the N.; intensity strong. .
2245 A bright active curtain between N.N. W. and E., brightest between N.N.W. and N. E., maximum
_ elevation 11°; some very lung streamers qulte 4° high, , .
23-10 Very faint nebulous band 18° up, between N. by W. and E. N E.

12400 A bright band 8° up, between N. by W.and N.E.

September.
1-01-00 Bright nebulous patch 20° up in the N.E., fadmg away in the E. N E., the N. end fading away
- in the N. Isolated streamers of a broken curtain seen between 8° up in the N W and 80°
in the W.

02-00 Faint glow 2° up, between N. by E.and N.E. Several patches between 10° ixp in the N and 70°
up in E,, appearing to be: portions of two broken bands; also isolated streamers 88 at 1h.

, 08-00 Very faint arch 10° up in the N.W. :
04-00 A faint streamer 10° up in the W., 3° high; also a faint arch from N. W horizon to 6° up in the
N.by E..
‘ 05—00 No aurora visible.
05-10 Very faint streamers 40" up in the N.W.
05-32 No aurora visible,
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© 1-18-30 No aurom v131ble Sky obscured by drift, below 25°, .

19-37 Ditto, . . _ _ ‘ , .
20-43 Ditto. : - o S R BT
21-00 Dlttc. ' ’ ‘ ' ' '

'21-15 Dltto. )

21-30 Ditto,

21-45 Ditto,

92-00° Ditto,

22.33 Ditto!’

23-00 Ditto.

Sky now-obscured by cloud and dnft until the morning of the Gth

| 6—01 00 Clear in the zenlth but hazy around the horizon to 25° up No aurora, vmble

02-00 Ditto.
03-00 Ditto.

,03+45 Ditto,
1 04-15 Ditto.,

05-00 Ditto.
Overcasl: until midnight

24—00 Clearing, now obscured below 30°, A moderately bright cirtain reaching 35°.up, extending
- between N. and N.E.. o T . . ‘ ~

7-00-08 A nebulous band, 35° up, between N.W. and E.N.E.; trend appeurs to be about N.N.W. to

S.8.E.

00-30 A faint bent curtain extends between 30° up in E. to 15° up in N by W m&xunum elevatlon,
45° in N.

01-00 Very faint glow 12° up in N E
01-30 A very faint auroral haze 12° ‘up in N.E.

02-00 Haze as at 1h. 30m! A faint band from the zenith to 60° up in the N.NW,, trend N.NW. to
8.8.E. :

03-00 Faint auroral haze 10%up in the N.E.
04-00 A very faint band, 6° up,’ between N.E. and I\ by W.
05-00 Thc band of 4h. still vmble , :

19-49 Sky clear south of the zcnlth lOWer north sky covered with cloud Moon nearly half full. No
aurora visible. ] )

21-00 Sky obscured below 35° in the N. No a.urora. v1s1ble
21-28 Ditto.

© 22-00 Ditto.

92-30 Ditto.
22-55 Ditto.

~ 23-35 Ditto.

-24-00 Dltto;

8-01-00 Mich of sky covered with thin cloud No aurora visible.

02-33 Ditto. _ .
03—00 Much of the lower north sky. covered with thin cloud.. No aurora v1snble
04-10 Faint traces of two N.W. to 8.E. arches, 45° and 25° up in the N.E. sky respectively.
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8-04-25 A very faint nebulous arch across bhe zenith from N W to S E., slightly concave to the west.
05-00 Twilight appearing. No aurora visible., ‘
06—00 The red flush of suarise in the E.

’

19~ 20 Sky obscured below 35° A half-moon shining. No aurbra visible. -7 . o
20-13 Ditto. S . ) . ‘_ R
21-00 Ditto.. et
. 21-45 Ditto.
23-15 Ditto.’
23-32 Ditto..
23-45 Ditto.

9~%04 Two moderately bright bands, 70° and 60° up in the N. rc%pecmvely, trend E and W Sliéhtl.y 7

convex to N.

00-12 The auroral bands now famter and broken,

© 00-30. A faint band just visible in the moonhght 40° up, between N. and N.E. Also a patch oO° up
in the N.E.

01-25 No aurora vmble o - ' o ":f o ’
02-03 Ditto.
02-17 Ditto. _ _ _ o o
03-00 Most of the western sky, also the lower sky in the east, obscured by-;:louni." No aurora visible.
“04-00. Faint’ streamers-in the-zenith. Clouds learing away. considerably: o
04-25 Two faint parallel curtains, 3° apart, Trom the N.W. through the zenith to the S.E.
0443 A ffunb curtain from 10° up it the N.W. b} W. to the 7emth
- 0560 \To auron \mhle

18-40 No avrora visible. Tw1}1gh+ would o])scnre weuk effects.

19-52 A bright curtuin in the NW. hy W. to T. N.E, rvachlno a maximun: clewmnu ol 18° i'.'. Lhe’
: N Y E.: high streumers. .

20-09) ’\'odemtely bright nebulous band from bl\e W.N.W. horizon to the To. honzon reaching a maxi-
‘ rium élevation of 12°.  Also a patch of streamers 16° ap in tke E.N.E.
90929

20-29 Two nebulous hands over a range as above, but fading out towards the western end; now very
faint except for a moderat ely bright patch in the FN.F E. * -

90431 A wnoderately bright curtain betwéen N. by W. and N.E., maximum elevation 22°; showing

faint movement of the lmminescence from W. to E. - Appears to be curved slightly concave”

between N.N.I.. and N.E.
: 20;59-}_- A faint bar 8 up, between N.N.E. and N.E.
21-16 No aurora visible. C
Ditto.

A brmh’r cartain from the F. to W.N. W ., mazimum nludtlon, 60° between E.N.E. and N.:
Jm]\en in the N:; lower between N.N.W. and W N W.: active streamer.moverent from

. . towards the N. Below at 12° is a band between N. by W. and EX.E.; nmdel itely bright

W.*o K., and a tnmo ot red below. Fﬁodq seen In mo'\nlwh Iron‘ & half-moon shining in-

a clear sl\). The intensities mentioned this evening are thoqe a8 seen not '1110“1110 ior nioon-
liwh’t. -
ght. )

21-48% Aurora now only very fainb. A W.N. W to N, pertion md a *m(e ‘0 the ENE. Alo

lower in the B.N.E. to N.E. is & nebulcus hand, 10° up.

21-50 The form is now well defined. The curtain e\.thL]S from nmr the W. b} N. horlmn aroulud.
: mnlormny to a point 10° up in the N., it then curves back to the NNN.W,, at the same-

time Tising: in the N.N.W. it curves bacls again-and rises rupidly, sweeping round as . uniform
_curve te the E. by 8. horizon after reac hing a maximuni elevatlon of 60°. Streamers seen
to-he toavelling froni \\ o E. around the curve,

¢
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' ‘ 9-21-51¢ The curtain brightened up between N. and N.W. for a few SLCondS
) ‘ ‘ - 21-52} All now very. faint; practically faded out to the E. of N.
21-37% Is now brighter above, but fading in u few seconds.
21-68% Again bright, instantly fading.
. 21-885- Again strong, especially in the B.8.1.

The shape of *l*v{omtmn has heen continuously altering, the eastern end swinging round more:
and more to £ south and rising towards the zenith. About tlis time curved fragments
were observed eastward of and parallel to the main convolution. During the last few
minutes the luminosity has heen steadily transferring itself to the eastern end, the western .

. cend-fading. .
) 22.02} Faded in the 7cnlth brightest in the 8 ., where two bands d;sdppedr over the horizon ; nebulous
- . in the north, cbpe(mltv seen between N.W. and N.E., where it reacles a m aximum elevation
' of 45°. :

From this tlmc on it ld.llldl\’ increases in brightuess, guickly reaching the maximum stage.
The main portion from his time on is the N.W. to 8.1, trending portkon extending-from north
of the zenith to the 3.E. horizon, 1t reaches the zenith itself within a few minutes,

122-032 A momentary } rm} tonit ig of the main curtain.  This is one of a number of r'\pldlv suceeeding
v dutensity pulbatmns lea ading up to the ahsolute nu\mmm— each intensity pulbutlcaa being a.
1ainor maximun.
9—.00%; Another bright point. The intensit,_\' puisations now come {rom the &.T.
0} Ditta, A
.22 07} Ditto.
: : ] 22-08,%Three intensity points at about the absolute maximum of this evening's exhibition. These '
' 22-00% - three times and the four preceding were all taken at the one observation without & gap.
. i 99101 These three.'last maxima were accompanied by the usual colours of brilliant aurorm, but
. 2 the tints were not strong, perhaps on account of the moonl; ght. Rapid rippling of streamers
_was ohseryvable all the time, appearing to travel dominantly to the east, but with a miner
, back surge to the west; ho»\evox when in the zenith most of the apparént westward travel
' was seen to be accounted for by con\olutlons .Vhen in the zenith the |,urtam was zeen to.
be very much zigzagged, porhaps explaining the cross cleavage, and giving 15 a vonsiderahble
bresdth. At the maximum period the brilliant portion was- {from a point N. of the zenith
‘ across the zenith to the S.E. horizon. The display in the lower N., N.W., and W N.W, sky
- : = B was broken irregular aud much less hrilhant.

' “From this time dn the waning appm]a to have set in, and the Lurtain slowly swung haek,
retracing its steps and sinking. Tn its waxing phases the turning movement of t.le min
portlon of the curtain as seen {rom the hut was clockwise, not counter clockwise, as
is usual. : ' :

© 22-12 Almost nothing to be seen now. Rreaks between ecach observation now.

IOM

222121 Commencing to appear again. . L

22-13} Another. ilfwnination. . L

22143 Again faded and little to be scen. )

23151 Only tiaces naw, and all Tower to the E., the 8.E. litmb swinging round to tow ards the E.

22-221 Traces of a hand from the W.N.W. horizon round to the E.8T. horizen, reaching a maximum
elevation of 16°.  Also a moderately hright patch on the JORS I‘ horizon. :

22-23 A slight brightening as far ag EN.F,, then fading again. ‘

22 98 Only traces now remaining. An arch 5° up, hetween N, and N.W., and 12° up, between E. by .

and E. by N., both fzint.

. ©. 2238 A faint patch 3 up in the E. and a famu bar 8° up between N:E. and N.E. by N.
. - 22464 A faint to moderately bright nebuluus mass 10° up N.E. to E. by §. '
" 22-541 Very faint traces of the original curtain low down, and further to the E. as : Traces 4° up between

N.and N. by W_; another 5° up in N. T\Tﬂ several lntches ahout E.N.E. horizon, and
 traces of streamers as bigh as 25° in the N.E :
23-12} Ver) faint patches 10° up in the N.KE. and on the E. by N hon.:on

Al
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9-23-16 A faint band 6° up in the ENE
© 23-17} The band just referred to faded away :md a famt one from thc E by S horizon to 5° up in the
E. by N. appeared. ' ‘
23-20 No aurora visible.

- 23-41% Ditto. Faint effects, of course, would be obsmred by the moonlight.
- 94-00 Ditto. : :

10-00-27 A faint bar 6° up, betseen N, and N.N.E.

©00-29 Bar fainter, hut 8 up. ' '
00-37 NO‘ aurora visible.
00-50 Ditto.
01-03 Ditto.’
01-36 A faint patch 3° up in the N,
01-53 Faiiit band N.E. to NN.W., 7° up. .
(2-34 No aurorn visible,
03-08 Ilitto.
02-40 Ditto.
0{1—]5_ Ditto.
04-45 Ditto. .

21-00 Cloud obscures sky for 30° above the northern horizon, Brlght moon. No aurora visible.

21-23 Ditto., ‘

22-03 Ditto. .

22-36 Ditto. Drift increasing assists to obscure the view.

23-08 Sky hazed by a thin cloud. No aurora visible,

23-26 Dlt.to

Drift and cloud obscure the view uritil the evening of the 11th. .

11- 19—40 Skv below 15° hazy and obscurcd by drift. A faint ncbulous band 15° up, N. by E. to N.W,
Moonlight. '

20-00 A pa.tch of streamers rising above the drift eloud 15% up in N.
20-11 No.aurora visible.
20-30 Ditto.
20-43 Ditto.
20-57 Ditto..
21-281 Ditto,
21-41+ A faint nebulous hcmrl 20° up, bet\veen N and N.E.
. 21-56 No aurora visible.
22-05 Ditto.
22-18 Ditto.
© 92-35 Ditto.
22-48 Ditto.
22-56 Ditto.
© 23-18 Ditto.
23-37 Ditto.
24-00 Ditto.

12-00-29 A nebulous band 14° up, N. to NE

00-35 Band stronger waxing and waning. The outline 1dentma1 with that of the early’ qtages of the
Oth inst., e\tendm" between W. N W and E.N.E. with a klnk just west of north. Maximum
elevat.lon 16°. S
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12-00-65 -A moderately I)rlght kinked curtain extcndlng from low an the N. by W. to NE ‘horizon,
) Maximum elevation 25°; waxing and waning.
v 01-00 An even outlined curtain 30° up, N..by W. to N.E.; trend probab}y W.N.W. to ES. E.
01-15. A’ very faint arck from 4° up N.N.W. to 5° up N.E.
‘ '01-25° A moderate bright arch from N. to E N.E., 5° up; strongest in thc N.E.
4
02-00 No aurora visible. o ' ‘
_J 02-25 Ditto.
© 02-45 Ditto.
03~03 A very faint auroral band from N. to E. N.E. reaching 15° up. ‘ :
03-16 A faint-arch from the herizon in the N.W. to 30° up in the N.  Also three faint parallel bands
from S.B. horizon to 40° up towards the zenith, '
03-30 No aurora visible.
03-45 Ditto. i
04-00 Ditto. - .
04-30 Ditto. Dawn commencing.
Sky obscured, clearing soniewhat on the evening of the 15th.
15-21-30 Clear in the zenith. No aurora visible.
22-00 Ditto. . . _
23-00 The lower sky much cloudcd ovei, Iatches of aurora seen thrmwh clouil 10\\ inthe N, nnd N.W.
23 15 Traces of an auroral band about 16° up, scen through foggy cloud between N. and N.W.
1’5 Cloud rapidly 111(‘reasmﬂ_ No aurora visible. ‘
Sky obscured, clcarmg on thc morning of tho 1‘)th
19- 19 50 Sky unusually clear and very little cloud No ‘aurora msxblc . ‘
20-22 A very faint nebulous arch 30° up, from 8.8.W. through §. to B., brightest ncar E, horizon
. several minutes before this showed ‘as a haze band becoming brmhter Also. two ncbulous
’ patches, one just 8. of the zenith, and another 46° up in the. 8. E.
20-31 Anill-defined arch 40° up, faint in the middle, extending between E. and 8. W waxing and waning -
. : in the E. Also a very faint arch 7° up from N. by W..to E. :
v 20-40° A very faint curtain 70° up in 8.; the W.S.W. extremity is up 20°, waxing and wanin g; the
castern end now terminates 8 up in the BENE. Also an extreme]y faint band-low in the
~ north extending from N.. by W. to ENE.
20-52 A very faint haze arch extondmg from W. by &, to EN.E.,, passing a fm de«rrecu north of the
" zenith, brightest at the (xtrenutles Also a very faint arch low in the N betw cen N. lw W,
. and E.N.I,
21-04 A couple of exceedingly faint detached streamer curtalm passing a httlc north of the zénith
from the $.8.W. horizon to about the N.E, horizon. Only occasional patches visible.
21-21 The aurora, from a state of almost invisibility, is now brightening soimewhat. Traces of the
two detached streamer curtains visible, one passing 50° up, the other 30° up, from about
: 8.W. to N. by E. horizons; . slightly concave on W.-
21-28 Two faint detached streamer eurtains still visible, ore 45°, the other 25° up bctwccn the 8.W.
* and N. by E. horizons; concave on W. ' ‘ ‘
21-39} A very faint hazy broken streamer arch 12° up, trending about . W by 8. to N.E. by N. Also
a faint glow over a cloud i in the N..to N.F. as previously. .
21-40 All faded but the centre portlon .
21-561 A very faint trace of an arch 10° up in the W to N. homfon The ]uminositv over the ctoud
de(‘reasmg . :
22-09 A faint luminous haze in thc lower W. to N, skv, also faint 1umm031tv over 010ud low down

between N. and E.N.E.

' 22—‘)11: A very faint detached streamer curfain from 10° up in the W, to the N. by W. horizon.

Brlghtest in the N, fadmg out as it proceeds south.
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19-22-27 AL faint curtain from the horizon in the NN.W. to E’° up in the “T

22-20% A detached streamer eurtain increasing in intensity visible bctwt‘cn W. by 9 and N.W,
‘ Maximum elevation of the lower extremity 5°,

22-43} A, very faint haze band 6° up, W. by N. 1o N.W,
23-00" A very faint pateh 5° up in the N'W, .~

23-12 No sigh of aurora, ‘

24-00 Sky becoming hazf. No aurora visible.

Sky overcast until the evening-of the 22nd.

22-20-45 Sky clear except near the horizon. A faint auroral glow in the E..seen through misty cloud
between the horizon and 8° np, ' ' ' '

21-05 Auroral glow above cloud 6° up in the N.E,
21-224 Faint streamers and necbula between N. and E. Maximum elevation 8,

21-34} Sky now completely clear. An cextremely faint nebulous band 8 up, between N.N.E, and

21-46} No’ aurora visibie.

22-03 Ditto.

22-37 Ditto, - o I

2940 An extremely faint aurora increasing somewhat. -

22-57 A faint nebulous band, N, to N.E. by .E.; maximum elevation 9; Driglhtest in N E.

23-06 An extremely faict nebulous band 8° up, N. to EN.E.- ' .

23-20 The aurora brightening, A faint to moderate bright (’urtam hct“cen N.N.W. azd EN.E.
Maximum ~elevation 10° ‘long streamers, -.,-,,‘ o

23-26 The same extending between N.W. and N.E., active and moduratdy brlght

23-35 Now cxtending between N.W. and E.N.E.; .long steady strcamers; curtain moderately bright
. in parts, but patchy. ¢

23-45 Curt'un fainter and morc nebulous- extends between N:W. and E'N E. Maximum elevation, 5°,
24-00 Sev eral faint dctachLd streamer Pdt(llL‘S (° up, between NOW, and E.N.E.

.23—00—23 Ditto, but fcl,lntf‘l‘
00-40 Ditto. L
00-55 Faint curtains 6° up, N. to EN.E. .

01-10 Faint curtain low down, cxtending between N. and S.E. ' .
" 01-30 Ditto between N. and E. - ‘ '
01-50 Very faint nebulous band near horizon, between N. and E.

02-30 Faintest possible glow low in the N.  Already twilight appearing on E. horizon.

«
{

19-55 Glow "on cloud 10° up, N. to NN.W.
20-06 Very faint glow 8° up, N. to N.N.W.
20-22 No aurora visible. ’

20-43 Sky obscured hy cloud low in the N. and up to 35° in E. and S.E. .Extremely faint glow 5° up
in. N.
20-52 Ditto.

_ 21-00 Cloud betweun horlmn and B° up in north, between W. and ]" N.E.; above this, sky hazy to
15° A very faint glow 6° up, betwcen N. and N.N.E.

21-25 No aurora visible.

21-35 Ditto. _ . ] B -
#1-47 Ditto. : ' : ) -y,
2200 Ditto. _ ' o : -
22-10 T'wo bright curtains 4° and 6° up, hetween NN W. and N.N.E.; strc;:.inferéﬂ" high;
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23-22-12 Main curtain exttndq {rom 2° up in N.W. to 12° up in N.E.
22- 22 A wavy curtain from ®up in W.N.W., through N. (whcr(. it is 10° up) to 10° above the K.N.E.
‘ hrmzon ‘Very high streamers, Also a qhort curtain 7° up in N.E. and brwht 0'10w 8 up
in NW. '
22-27 A fine bright curtiin between W, Ly N. and E by 8. Maximum eclovation 30°; a- moderate -
amount of movement. Streamers unusually high, about 9° '
22-32 Curtain still strong, but hardly so active as several minutes ago. Maximum clevation, 38°,
22-36 Curtain more nebulous and fainter; very little now E. of N, 1In addition ah auroral haze 7° up
in 8.W. {

22-51 The main curtain now shows- up w ol again bct\w en a polnt 20° up in the E. and a point 5° up
in the W.N.W. , Two lower ncbulous patches in lower north between N.N. E.and N.E.  Also
an auroral haze band 8° up, between 8. and 8.W, ' :

22-56 'A minor rekindling, but the aurora generally less brilliant than carher _

22-57 Curtain rekindles in the N, ' : : o (

23-10 Aurora appears now as a Jong faint to moderately bright nebulous band. ]\Ll\lmulu clevation 18°,

23-30 Curtain of an clongated ] shape from BN, to N. W maximum altitude 6°; streamers brlght
in patches from time to time, ' '

23-31 Aurora very dull and ncbulous, A pateh bctwecn N.W.. and N, and another in ENE,
Maximum elevation 6° .

23-47% Curtains hetween N.W. and E.N.T. concave on N.; very faint, with moderately bright patches:
Maximum elevation 20°, ' '

24-00-02 Moderately bright curtain with long streamers between N, by W. and N.N.E, extendiﬁg
- bevond to the E.8.E. as an intermittent nebulous band of very faint intensity. Maximum
elevation 20°. Shape like that of the early stages of the 9th inst. A minute later it faded

to dulness

00-19 'Faint curtain from 3° up in the N.W. to 10° up in the \T Also a Vcry f.mlt nebulous haze on
the horizon, hetween E. N.E. and E. :

00-30 A very faint curtain as. at 2 m. aftet il]ldlllﬂ'llt but moved hodily. somewhat to the W, m:d
lower., :
- 00-50 Bright curtain from 2°.up in the W.N.W. to 10° up in N.: streamers 2° in léngth A second
somewhat fainter curtain extends from 3° up in N.W. 1ust below the previous to 8° up in
N., then on to the E. by 8. horizen; brightest at the castern end.
01-31 A fdm‘r discontinuous curtain from 2° up in W.N.W., where several convolutions, crossing the
- northern sky at a maximum clevation of 25° in the N. E., then {alhng to the § E horlzon ;
streamers at the N.W, end, nebulous to the 8.E.
01-46 The curtain still remains in the same position, though the 8. 1. end has faded out; bnuht at the
- W.N.W. extremity. The whole now rapidly waned becoming very faint in two mmutes
02-00 The curtain remains very bright at the W.N.W. end, faint at the hightest pomt which is in the
N.E. At 15° up in the N. “E. another v ery faint short curtain.
02-15" A complete but faint curtain now stretches from the N.W. horizon, rising to 25° in the N.E.,
then on to the 8.8.1K. horizon. . ’I’hc remains of the first curtain now famt visible from th(,
, W.N.W. horizon to 20° up in the N
02-35 Aurora now faint, of the inten: sity of the Milky Way. An arch from the N: by W. horizon to
: 35° up in the N.E. to the S.3.1. horizon. A second faint arch from the N. W. Torizon to the
zenith: also a streamer-like portion of a third about 10° in he]trht in the W. by N. Dawn
appearing.
03-0) Sky hazy all over, a few stars visible. A faint nebulous glow near horizon in W. by N. and in N.W.
03-15 Cloud along the western and north-castern horizons, clouded clsewhere. A bright patch of
aurora scen through cloud at 5° up W.N.W.

'20-10 Sky clear of cloud, but obscured by drift below 25°. No.aurora visible.
" 21-15 Ditto. '
©21-38 Ditto.

T *10864—€Q
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- 1913
Se témber. L L
21~21 48 SKy now obscured to 35° i1p A faint glow over the drift iii the N.
22—10 N¢ aurora visible: ' ’ : s . . L &
22-27 Ditto. - - ' ) . . _
23-05 An a.uroml glow. over drift bank between N, by W.and NN.E-. = A » *
93-30 An auroral glow ofi drift 25° upj, N. by W. to N. I : ' '
'24—00 A- very faint glow 5° up in the N: by W. Drift interférence subsided.

25—01—00 Drift, again obscures Iower sky. No durora vlslble
© -02-00 Ditto.
03-00 Dltto

20-30 Sky clouded bq,low 45" up. Ni aurora Yisible: _
20-40 Ditto. _ o \
20-50 Ditto. -

21-00 Ditto.

' Sky now obscured by qlqﬁd until the late evening.of the 28th:

. 28-23-00.8ky Iargely obscured by cloud. No aurora visible.
"~ 923-30 Sky clearlng No aurora VlSlb[(.

A

24-00 Lower sky only obscured. No aurora v151ble

- 29-01-10 Sky shghtly hazy. A faiit glow 10° up in the N.E.
01-30 Gloiv stronger. : '
+ 02-00 No aurora visible.
03-00 ‘No ;a.iir(_)ra. visible.

21-00 Sky largely overcast. No iurota visible. o ‘ ]
9200 Lower sky obscured by cloud.. No aurora v151hle : . .
22-15 A famb glow over eloud 10° up in the N, E : o - .' '

93-06 A trace of a glow oh a cloud 6° up in the N. Sky cleared. . o
23-95 A faint patch 3° up in the N. » : I . _ K ' T
23-37 No aurora visible.

23-50 No durora visible. .

24-00 Ditto.

30-01-00 Glow 10° up in the N.W., also at same altitudé in the N.E.
01-30 No aurora vmble
02—00 Dltto

02-40 A faint auroral band from 5° up in the N.W., ascending towards the zenith to an altitude of
30°. The Milky Way now almost invisible in the twilight.

03-00 A very faint band from 30° up in NN.W.toa point 5° on the 8.5.E. side of the zemth Twilight
obscures the Milky Way.

- 03-15 No aurora v181ble Twilight considerable. ‘
Sky obscured until the evemng of 2nd October

Qctober.

2-20-51 Two faint nebulous arches; one 85° up in the N., the other famter and 25° up in the N.; visible - L

in the western half of the sky, trend W.. by 8. to E. by N. Cloud obscures sky up to 20°
from the N. horizon.

21-45 No aurora visible, : - ' ' S .
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2- 21 80 A strong glow over clouds 5° up in K.

22 30 No aurora V]Slbl(‘ Consldemble drlft obscures v1ew
23—00 Dltto
24-00" Ditto.

.Drift obscures view 11} the e?rly morning l}_ou.rs_ of the S:rd

-3-20-45 Sky clear. Moderate drift. No aurorq'visible.
© 21-00 Ditto. ‘ :
22—00 Dltto. ‘
" 9230 Ditto. ‘ .
23-00 Ditto, Light drift only.
23-30 Ditto. o
24-00 Ditto.

4-00-40 Ditto.
" 01-00 Ditto,
- 02-00 Ditto,

03-00 Ditto.

21-00 Sky clear. Considerg‘blle drift, obscuting lower sky. No aurora visible,
22-00 Ditto. o ' ‘
23-00 Ditto.

24-00 Ditto.

Sky obscured until the evening of the 8th.

8-21-00 Sky clear. Considerable drift. No aurora visible. - Moonlight.
22-00 Ditto. '
22-37 Ditto.
23-15 Ditto.
23-35 Ditto.
24-00 Ditto.

1 9-01-00 Ditto..
02-00 Ditto.
02-30 Dittg.. Dawn in the-8.E. sky.

as the moonlight is strong.
21-45 No aurora visible. -
22-05 A moderately bright band from 12° up in the N. to 4° up in the N.W.
22-25 An auroral glow through the drift 3° up, between N. and N.W.
23-25 No aurora visible.
24-00 Ditto.

21-40 Sky almost clear. Moderate drift. A,s_hort auroral ﬁar 10° up in the N.; i'pix_s_t be fairly bright |

. 10*00—.20 No aurora visii)le. ‘ " i: -

01-00 Ditto. ' o S
01-30 Ditto. o -
02-00 Ditto.

. 03-00 Ditto. Considerable twilight.

21-00 8ky clear. Bright moonlight. No drift. No aurora visible. -
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10-21-38 A uniform moderately bright nebulous arch between N.W. and N.E. horizons, 5° up in the N.

21-50 A faint band low in the N. and a moderate]y bright band from E. by N. horizon up to 10° in
“the N.E.

21-53 The band becomes very bright, and also extends a little northwards.
21-54% A bright patch formed 2° higher than the above band in the N.E. by E

21-58 The bright patch referred to has extended into a very bright band, E. by N. horizon to 12° up
in N, The first band now fainter. A minute or so later another patch 2° higher still appeared
in the N.E. byE B

22-08% A temporary waning of the band. The main band reaches a maximum elevation of 12° in
N.; the extent is from N.N.W. to E.-N.E. Traces of a higher arch appear in the N.E. and

22-13 A bright band, apparently now trending N.W. to 8.E., from 5° up in the NN.E, to 4° up in
the EN.E., rising to 12°. Very bright in N.N.E. Parallel cross cleavage well shown, probably
the effect of convolutions partly obliterated by the moonlight. A minute later the -folds
had- flattened out and the whole much fainter. :

92-22 Band much fainter. Extends from 10° up in the N. by W. down to the E. horizon; somewhat
broken.

22-23 Brightened in the N., and a faint streamer rising from it in the E. by N.

22-32 All very faing 1ndeed and more broken. 20 scconds later it commenced to brighten in the
' N.E. and fade elsewhere. By 22h. 33m. O0sec. it extended from 12° up in the N, by E. to
8% up in the EN.E. -~

22-41 Only a very faint remnant from 6° up in N. D to E. by N., where view cut off :by rocky
ldnd%cape

22-42 Only the upper portion in the E.N.E. remains. '
22-42% No aurora visible during the next minute.
22-52% Ditto, during the next half-minute.

23-00 No aurora visible,

23-15 Ditto.

23-30 Ditto.

- 24-00 Ditto.

11-02-00 Ditto.

21-30 Sky clear. Very little drift. Strong moonlight. No aurora visible.
21-47 Faint auroral bar'2° up, between N. and N.E.
21-57 No aurora visible.

22-05 A regular arch, moderately bright in p.lrts between N.and N.E. reachmg a maximum elevation
of 5% in N.N.E.

2‘)~]2 Aurora practically faded.
22-23 No aurora visible.

22-35 Ditto.

2255 Ditto.

23-10 Ditto.

23-40 Ditto.

23-50 Ditto.

24-00 Ditto. : . o - .

12-00-20 Ditto. -

01-00 Ditto.

02-00 A bright narrow band of aurora fmm the N.N.W. horizon across the zenith to abeut 25° bevond
\Ioonl] ght and da“n interfering. -

02-15 A very faint trace of the band in the N W SL}
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12-02-25 No aurora visible: Now strong twilight.

21-00 Sky clear. Moonhght Moderate drift. No aurora vmb]e

22-00 Traces of several curtains visible in the lower N. sky, thie topmost from 20° up in the N. to
the E. horizon. - Also a bright bar 5° up in the N. The display waxing and wanmg, and
moderately strong.

22-10 A curtain ‘across all the N. sky, 3° up in n the N.N.W. to N., then rising rapldly and sweeplng to
the K., reaching a maximum elevation of 25° in the N E. The general ‘shape reminiscent
of that of the strong September 9th display.

22-20 The curtain now more regular maximum elevation, 2°.

22-3¢ Curtain faint to moderately bright from 26° up in N. to near the W.N.W. horizon.

22-57 Faint traces of an arch, between N.N.W. and EN.E. Maximum elevation 20° in N.
 23-27 No aurora visible.

24-00 Ditto.

13-01-00- Ditto.
02-00 Ditto.
03-00 Ditto. Dawn.

22-00 Cloud obscuring much of thc sky. Moonlight. No aurora visible,
23-00 Ditto. Clouds clearing. _ _ L
-24-00 Sk) clear. No-aurora visible. '

14-00-20 Ditto.
00-45 Ditto.
01-13 Ditto.
01-50 Ditto.
02-23 Ditto. Traces of dawn. _ :
03-00 Dawn obliterates the stars, No aurora visible,

* 8ky now overeast, clearing on the evening df the 16th inst.

16-22-00 Sky clear. -Much drift obscures view of lower sky. - No aurora vizible,

92-40 Ditto.”
23-00 Ditto. o
24-00 Ditto.

17-02-00 Ditto.
Sky now completely overcast, cleariny on the cvening of 18th.

18-21-30 Sky clear. No drift: No aurora visible though twilight sufficiently subdued-to render visible
geveral stars, ] : . i
~ 21-50 No aurora visible.
22-00 Ditto. _
22-15 Ditto. Twilight now faint.
22-30 No aunrora visible. : ,
22-45 Ditto, . : - , : -
23-05 Ditto. ' ‘ ' '
23-20 Ditto.
23-30 Ditto.
23-45 Ditto,

24-00 A faint suggestion of auroral haze on the horwon in the N. Falnt tw111ght oh the southern
horlzon .
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19-00-15 A very faint tenuous broken (,urtam 5° up in the N. . Also suggestions of streamers Ligher up.

00-32 No aurora visible,
00 37 Dltto
OI-OO Dltto
02- 00 Dltto

21-30 8ky alimost clegr of cloud, No gurora visible,
21-55 Ditto. :

. 22-00 Ditto. - . PP _ :

22-10 Ditto. o o o

22-96 A bright band 3° up, from N.E, to N.N.E. .

22-33 A faint arch with a fow streamers 6° up, between N.E. and N, by W.

22-35 A curtain 9° up in the N. to the E. horizon; broken but bright at the eastern end; rapid
motion of the streamers to the W. ' '

—.;8 Bright continuous curtam from 11° up’ in the N, to the T horizon faiutly reddish below.
22-40 Curtain much faded.
22-44% Again much fainter;- now extends from 10° up m \T to 4° up in EN.E.
22-46% Only o very faint trace of the curtain now.

. 22-463 A fe¥% moderately bright streamers fadlng in ]5° scconds. Apparontly stlll modom‘rely hright
on the horizon at the eastern end, but view cut off by rocks.

22-50 Only a very faint trace except within 27 of the horizon, between E. N.E. and E. The last five
" entries result of continuous observations.

" 92-56 The eau‘rern end has faded, but revived a little elsewhere, now “anmg

23-02 A momentary revival. Now a faint broken active streamer- curtain, between N, and E N E,
‘ reaching maximum elevation 8°. '

23-04 Now fainter; 6° up, waxing and waning. -
23—~003} Faded still more. -

23 07 Only a faint haze remains in place of former curtain, but a faint nebulous bar appears 1° up
between N; and N, bV E . .

2%—083 The nebulous bar now mcreasmg somewhat.

23-12 The bar now fadm but the position of the upper arch, which has for some mme heen ouﬂmed
only by faint hazo increases in part to a strong hazé,

23-16 A faint haze patch 5° up in the N., and traces of haze further to the E,
23-19% A faint haze band 3° up in N.N.E. to E. horizon. ’

23-27 A revival to moderately briglit in p(mrt% especlallv in, the N.N.E, Ma.I\'imum elevation 4°;
nebulous patches and occasional streamers. ' a :

Pl

23-29% A momentary revival; streamers movmg to the east.

23-31  Revival at a single ‘lpOt 4° up in the N. by E.

23- 321 Another revival. Visible aurora now resolved- into a curtain 5° up, N. by, W, to N.N.E,
23-334 A minor revival. : o o

23-35% A slight revival. Now ettehds between N.N.W. and N N.E.

23-43% A faint nebulous patch 3° up in N. by E.  Auroral haze el‘:ewhere low between N, fmd ENE. .
Continuous ohservations since 23 h. 02 m,

24-00 No aurora visible.

20-00-06 Ditto,

" 00-15 Ditto.
00-22 Faint glow 2° up N. to N, by W,
00-38 A faint nebulous band 8° up, between N.W, and EN.E
01~00 Patches of auroral nebula low between ‘N. and NE.
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20-02-00 Lower sky clouded No aurora visible. -

22~ 00 Thin cloud over almost the whale sky. No aurora visible,

‘ 23-00° Much cloud; bub clearlng ‘Diift mcreasmg No aurora visible,
123-10 A bright curtain 4° up, Betwéeii N.W. and N.N.E., partly obscured by r'loud and drift.
23-16 A dull nebulous band 3° up, b(,twe(,n N. by W.and N, by k.
23-18 Very dull. )
23~ 19;{ Pmctlca.llv fadcd out, but hd?C band appearmg between N N.E. and N.E., 6° up.
93-22 Very faint nebulous band. 6° ilp, N. 16 ENE o
23-23} Very faint band 6° up, N to N.E..
23-24% A little brighter.

.«3m2"\12~ Very faint again. Watched for some mmutés after this it continued very faint, - The last
seven entries were, the result of continuotis obv.ervatmns ‘

23-37 Very faint nebulous band 3° up NNW. to N.N.E.

© . 23-45 Faint nebulous arch from 2° up in N. to 6o up in N.N.E,
23-50 No aurora visible. : :
21—0Q Ditto.

- L

21-00-20 Ditto. :
00-45 A faint broken. curtain with long streamers from N. horizen to zenith and across to 45° up in
the 5.E. :

~00-50 The same, but from N. to zenith only. Twiiiéhﬁ 'qhité stfbng.
0105 A pa.t(,h 20° up i N : '
01-30 No aurora visible. Much twilight.

21-00 Sky clear. No aurora visible.. .-
.22-00 Ditto, ' '
%530 Ditko,
‘ 99-40 Ditto.
© 22-51 Moderately bright curtain 3° up; N to NW.
23-00 No aurora visible: o
23-08 Dltto. _
" 93 25 Dltto;
23-40 Ditto.
24-00 Ditto.

a

22-01-30 No aurora visible. : L .
02-30 Ditto.

_Sky now overcast till the evemng of the 251d.

‘2’%—224)0 Lower horthern s]\y obscured by tloud. No aurora visibié
~ 22-45 Cloud largely cleared away. No aiirora visible,

23-30 Ditto. '

24-00 “loud low in the N No aurora vmble Fai"n’g tiiviiight. :

24-01-00 Drift much obscures vm“ ‘No aurora visible,

Sky now remains obscured by cloud and At for «evcral days when it eventually cleared (on
29th inst.). The dayhght even at rildnight was too strong fof auroral to be seen.
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16 ,,  Aurora brilliant. 7.30 p.m. A luminous band from E. to W. at elevation of 30°. Curtain in
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2.—RECORD OF AURORAE FOR THE YEAR . 1912, “THE GROTTOES,”
' SHA(JKLElO\T ICE-SHELF. '

Chlcf Recorder : M. H. Moyes.
1912

9 April. Auroral arch from S.W. to N., v1sxble 7-15 p.m. Curtaing change to form of luminous band and
Dball of light travelling E. and W. ‘

_ 10 ’ Auroral arch from N.E. to 8. W., 7.30 p.m. Angle above horizon, 60° Horizon curtains also.

Disappearcd at 9 p.m.; again appeared at 10 p-m. as brilliant line on horizon.
»  Streamer curtain directly through zenith.

N.E. disappearing and giving place to ball of light. Two more curtains above, between
N. and W. . ‘ o

10.30 p.m. Luminescent mass N.E. to W. . ) p
2-30 a.m. Brilliant band N.E. to 8. W.
17 ,,  Aurora visible.

18 ,, "Luminous band.
19 ,, Luminous band.
22 ,, Luminous band N E. to S.W. at intervals.

23,  Aurora at 12 (mldnwht), as a bright folded curtain about 20° abovc horlzon from N.E.to W.,
‘then sweeping round low down and faint to N.

3 am. Bright broken arches with streamers EN.E. to W.
6 a.m. No aurora visible.

i

- 24 ,,  9pm. Streamers E. to SW. .
25 ,, 3.35a.m. Band E.to W. over zenith. Indistinet at E., but forming a curtain more distinet

at W. cnd, with a lower recurved portion. Theluminescence moving E. to W.to E.  Finally
lower band disappcared, and line on W. horizon as far as N.E. formed into beautiful curtain
while arch at zenith became brighter.  Then luminous nebula appeared in position’ of former
band. In the N'W. and in E. scveral very bright streamers.

29 ,, No aurora.

30 , At 5.30 pm. Parallel arches from N.E. to 3.W. over zenith were just vlslblc, and dlsappeared .

with increasing moonlight.

1 May. No aurora recorded. ‘

4 ,, A faint aurora from 7.25 p.m. to 9 p.m. ) , -

5 ., At 9.30 p.m. o6ne band (faint) through zenith. ‘ .

6 , At 6 pan. A faint band between N.E. to 8.W. low down. ‘ '

At 9.30 pm. An auroral band rising from ‘the E. horizon to 20° in altitude, where it is par-
ticularly bright, then straight thruuvh 8. to W, where a curtain formed, and back to horizon
at W.S.W, Other pa,rallel bands above and a few streamers.

1230 a.m. A luminous band K. to W. over zenith.
7 7,  3am. and 6 am. No aurora visible.
8 ,, b5.30pm. TFaint band at 30° fromm N.N.E. to W., with bright patgh on W. end.
9.30 pm. Taint band N.E. to W, two faint streamers N.
Taint band N.N.E. to W., clevation 30° with bright patch at W.
-9.50.  Faint band N.E. to W, two streamers N. by K.

.- . .
15 ,, 9 p.m. No aurora visible. .

12 pm.  Arch from N.E. to N.W°, rising quickly and gxfcnding horizontally at 5° of clevation.

[}
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11.30 p am,  Aurora stretchmg W.N.W. to EN. h From ENE. to N. In thc forii of a rloht -
8piral u up 10° elevasion; aid consinués horizontally as fainter line. One streamer at E. end.

12.30 am.' Aurora extending N.E. to N.W., with curt‘zi,iiis N.E: t6 N.; and Iumlnescence travelling
a8 if cirtains sHaking. |

8.30 p.m. ‘Atch’ extending N. E. by N to S. W up to 60° elevation. Giving way at the N. end_
to separate streamers.

6. 30 ptii.  Faint hoiizohtal band at 15° elwatlon from N W o S.W.

Gpni. A fcw streamers in S.W.

1" (1mdn1ght) Llhptmal band N.E. to N.W. Larger upp(,r portlon dlevated up 1o 60° bnght
" lower portmn down to 30° of clevation, famt

No #uford, v151ble

12 {midnight to 3 a.n.). Fainb arch clevabed to 10° between N. to N.W., '

. One baid N.E. té N. W., with faint célourihg of greeir below and yellow over.
Fiint band N. to W. continued all mght :

¥

.8 p.m. Nebulous band, zenith N.E. to.5.W: Boc]y sravel to the south

10-30 Pt Bet“ cen N.N.E. and N.W. 4 baxd coldiited greedt; yellow iid reil 6fi to}:
Ong luminous streamer S. W., and nicbulous band §. by . at 45° elevation.

Faint durora visible since 4 p.m., between N. and N.W. at 30° elev a‘mon

§ p.iii: Nebiiigus band N. to W. afid streamers B.

.12 (midnight). Nebulous band N to W. at 45° elevation.

12 (inidiight). Nebuilous fla <1rch at 10° elevation, S.8. E. thfough 9. to N. From L. by.N.

to 8.1, thice more bands with (,urtams above, and big ncbulous piteh above these.

12.30 a.m. Otie; lotig afh thluugh zunth, tra.vdlmg 8. and strie in it mpldly moving towards -
Mag. S. : -

From 6 p.an. to midnight. Ncbulous band N. to W. ot 90° clevation.

6 p.n. Nebulous band, N. to S.W.

9 jmi. to 3 a.n. - No arora visibie.

7.15 p.n. - Two arches between' N.i. to SW . one throu;,h 7cnlth oiie rising to 45° from

« hdrizon: :

At 9.30 i, A bioaid lummous bind E. N.E. to W.8.W., throii gh zoiiith.

12.15 a4in. Band NN.E. to W. oii hotizoh at N. by .. ., bare patch ln it ShOWlIlﬂ' very b lack.

12.17 a.m.  Twd bands widening; and w1th‘ﬁlmy streainers rising to 45° over whole length of
band. ' ‘

- 12.20 a.m. Aurora spréad to zenith in a clirté.in with streamers. Maghet deﬂgcted.

12.27 a.m. Still rising towards zenith #nd stréamers wideiiing.

12-30 a.m, ~Rising rapldly to 85° altitude, and with brilliart nucleus spread rovind to N. E. T]ns
remained steady for some tiine. Magneﬁ deﬂected strongly.

12.41 a:fii.  Aurora rétreated to 40° up, ohe strongly defined band without streamers remaining.

12.45 a.m. to 12.55 a.m. Aurcri fading away. The aich retreated to 30° elevation, and at
40° anothér faint band appearéd.

12:57 a.m. Whole becomes very faint.

1 a.n. $6 1:56 a.m: Autrora steady and faint.

1.10 ain. Faint streamets appearing along whole, length of band.

117 adiiis  Autora brlghtenmg, but band now fragmentary

| 5 p- in. Thred streaiers in the E. and tivo in the S.W.

- 730 p-m. Band through zenith froni B to W.

9.30 p.m. Small nebulous patch N

*10864—R
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5.30 p.m. Arch from EN.E. to S W. through zenith, brm]un!r into parallel bands. The part at
8. end drifted away to 8.

6.0 pw.  Few streamers in the N.F. and panllcl bands through zenith from the N.E. Nebulous -

patches in the W. to S.W. ip to the Zenith. _

7.30 pm. Long streamers like searchlights from horizon in the B.N.E. to a point 45° up in the N.

8.30 p.m. Nebulous band through zenith from-8.W. to N. :

9.30 p.au. Faint band from N.E. to N.W. on horizon. o

11 p.m. Nebulous band on N. horizon. This brightened fast, but.remained stationary till
12.30 a.m. . . . . : )

11-30 pou. The glow increased and band ehanged to an arch, rising 5% 0 10° in the N, Celoured
‘ted on horizon and green above, , o

1145 pam.  The arch becomes larger, rising and woving K., with streamers darting out
towards the zenith. A faint band also visible in the er below it

11.56 p.m.  Suddenly waves of light com menced $o rush from K. to W along the arch, showmu
various colours. Then the wmt secmed to be concentrated in 2 luminous wavy band on
N.E. horizon.

2 (midnight). The Tuinous arca of sky N. to W. became broader and less brwht with tlu,
appearance of curtains and streamers all round.

12.25 a.m. The curtains and streamers faded out, leaving no sign of aurora, till at 12.25 a.m. o
the W.. sky brightened rapidly #ill it was studded \\1th streamers and curtains, The
luminescence extended N,; but fainter in that direction, ‘ Lo

12.35 a.m. The band began to vibrate again, and ‘the stn,.un(,rb appeared also to be rushing
from W. to B. The 510\\ spread slowly 1mst W. to W, b) g nlwrniﬁcent curtaing forming
at W. ‘

12-45 a.m. The curtains formed at W, rushul rapidly towards E., lwclun'r the zenith, This'

movement continued for some time, when more curtaing arose in the b W.

12.55 aam.  The band and curtains from the S.W. thiough zenith in rapid motion as far as N.E.
This continued till 1 a.m., when the aurora commenced to dic out.

¢ pau, Sixﬁ*lc streamers in N. 'Ii' und S5V,
Low arch in N.E. to W.N.W. 5 opan.
At-8 por., a few streamers in b W travelling mpld]y to 8.

A low band from N. to N.W., remaining stationary. This was vmblu at 6,9, and 1" p-m., and -

at 2 and 4 a.m.

4 a:m.  The aurora coming northcrly from S.W. First it appeared at the S.W., a narrow tail -

- widening to N., where 1t was very diffuse and pink in colour, and in very rapid oscillatory.
motion. The lower edge appeared pink and violet; the upper part, pale-green to pale-
orange. It split after a few minutes into two conc,cntrlc clhptical forms in W. Al small
stars behind the diffuse portion were blotted out by the strange light of the aurora. It
scemed very close.  Also a faint hand seen in distance in W. all night.

At 6 p.m., three streamers seen in the 3.W.
A faint band in the N. at 4 o’clock. ‘
8.30 p.m. An arch from N.E. to N.N.W,, rising 15° of clevation.

9 pm. The arch has travelled higher and further to W., asif somg in 8. dircction. Another
beam from N.E. appears as tdn%nt to the are.

110.30 p.m. _The arch extends N.E. to W., and is broken. Luminous waves passing quickly to

and fro.

2 aan, A band extending N.E. to W. at 5° of clevation, then curtain extended back above
to N. Suddenly broke and sent up streamcrs between W. to N. Then W. end moved
round towards 8. and rapid flashes of light ran back and forwards. Finally thé whole arch
had moved up and past the zenith. When just past the zenith vibrations of extraordinary
rapidity rushed from the E. end to W. end. Although vibratory movement went W.,
vibrations themseclves seemed to be going B, The W. end broken into a double curtain,
and, shaking violently,. was - nm\lngj southwards and aho\mm brilliant “purple flashes.
Fmally, whole faded away.

.‘.)
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2.15 am. A band appeared at zenith. It vibrated for 5 minutes and then died away.

if & brush of white paint had been drawn across the sky. - Colour effccts appeared in the
form' of whitling eddies. The movement quickly reached. W:, where a double curtain had

~ again formed. The brilliance from E. over zenith lessened, but the arch became wider and
vibrations continued. The luminescence seeming to accumulate at the W. end, where
various colours were visible. Finally, all 'that remained ‘was a luminous curtain at VV Ond
and a diffuse band 15° in clevation around from W. to N.E.

2.35 a.m. The sky suddenly illuminated again by flashes across zemth from E. (Magnetic 8.),
starting about 45° up. “At same time parallel pencils from W. end vibrated towards the
S., and spread, leaving finally a diffusc mass from W. to N.-W., and from E. end was leit an
arc like a half of a feather, the rib eKtendmg up te 15° of elevation in the N.

2.45 am. A faint band appeared across zenith, from E. to W. Suddenly flashes lit up sky,
and the luminescence was noted travelling from’ E. to W. on the north side of the band,
and from W. to E. at the 8. side. Then, while the vibrations continued, the whole band
commenced to wriggle, and at times broke, resulting in the appearance'as if balls of fire
were being hurled. This display finally faded from the E. to the W. again, leaving a ‘triple
curtain at the W, end, and a band with streamers from zenith towards the W,

"5.20 p.m. Numerous bands rising from the E.. One band 45° up, crossing N. of zenith.

5.35 p.m. A triple arch E. to W. One through zenith, and the other at 10° on either sxde
5.45 p.m., The northern arch has moved slowly N.,-till now.at 45° up. The southern arch. is
broken at zenith and fades away towards W. - A nchulous patch where the three arches,
‘meet in the W, : :
5.50 p.m. Two arches, one from E., the other from: E. by N., forming nebulous band néar
- zenith and coverging together W. The southern “arch moved bodlly southwards.
6 p.m. The northern arch faded away lowmﬂ a \ude ncbulous arch from [ to W between
45° tu 55° up.

6.5p.m.  The arch divided: and another also appeared 10° to the south of the zenith.

.15 pan. A nebulous Noah’s ark from E. to W.; 20° wide at zenith.

6.20, 6.30, 7.156 pm. No aurora visible.

9 pam.  Aurora from E. to S.W.

10.50 p.m. A bright arch from E. to 8.W. through N, rising to 30° in elev'mon also a faint
arch parallel but 5° below it extending N. to N.W.

9.12 pm. Band from N.E. to S:W., rising to 15°

3 a.m. DBand Tow down from N. by E. to W.
6.30 am. A lummom zig-zag- shaped band low in he wost.

5 p.m. Numerous arches from E. to W. by S. over the zenith.

5.30 p.m.  Arch from K., breaking mto streamers at zenith and continuing as a streamer arch
- to the. W..

6.30 pm. A few streamem E. to NE. and W Also a diaphanous band through the zenith
from E. to W. The moonlight became too.bright later to. observe auroral phenomena. '

7. 45 pan. A beam from a bright nucleus in the W. at 15° up extending to the N. Another
smaller ‘one from the E. towards zenith.

% pam. A band {rom the E. curvmg towards the N. and then bach up to zenith,

10.10 pam. A horseshoe-shaped arc in the . N. Another band appeared and moved from E.
to N. lower down. '

. 10,15 p.m. Two dull patches in the E.; also a curtain in the N\N.E. at 10° up to 15° up in

the N.E. ‘
10.20 to 10.25.p. m. Numerous wisps of light between E. and N.E. up to 45° above the -~
horizon. ‘ " , ‘ '
6.8 p.m. Band between N.N.E. to NW,, broken at W.
9 p.m.  Brilhant arch from N.E. to W. by N, rising to 5° up only.
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q August 12.36 a.m. The arch which hed remained in posxtlon low down all the evemng rose qmckl}

§ t24
14 Aug.
18,
2,
23
98
- Ssept.
"o,
16,

a.nd m\tendlng to E and W gave out numergus etreamers " These de'v eloped 1nt0 ‘eurtains
and th_e who]e then spree(l in all dlrectlen shahmg v1olently the whlle The ‘urtains at
E end W Were well deﬁned but hlgher 1n thc heevene, the appearance was as ‘of parallel
streamere movmg rapldly to E by N, the motlon in’ 'the bands thelnselves ‘being W. At
the eastem cxtremlty a deuble curtaln, very hrlght showmg Ted and green tints remained
statlonarv, end at thc Western end 8 brlght nnclens persnsted '1‘ e d 8¢ riass continued
v1brat1ng, and ab length reached the zenlth where 1t forme(l ) croWn of wa.vrng streamers.
The whole N half ‘of the sky was eovercd w1‘rh dlﬁused hght and brllhancy 30 great as to be

. notlceably reﬂected frorn the‘ glacmr ice. “The nucleus in the ‘west became of & yellowish
colour’ and the para.llel beems stlll travelhng eastwards pa.rtook of this eolour, the green

........

tnne

12 ..)0 -a.1m. ’l‘he remnent of Aurora on N, Sldc of zenith beeame very ¢ dull whlle the prmc1pnl
band moved down to between 35% and 40° on S. s1de of the heevens Thls ended in three

parallel eurtaune in W by S, rising 1 from the horlzon, turmng N end round agaln sonthwerd :

at 30° elevatlon At the eastern cnd an 1rreguler very bright portlon ternnnated in g brilliant
. nueleng in the N.N.E. The motlcn was now confined to the portion of the band 8.E. to 8. w.
Where rapxd motion in an easterly dlrectlon could he observed

_‘ 1a.m. The band broke in the S.8.E. intg about a doren para]lel beame very short and elthough

these(eppeared to move E the formatlon went W Only one eurtmn rememed in the W.,

and now there werg three v1s1h_]e_ m the E The whole band rose agam ae if swinging on
pivots at each eud, and Tusing at zenith, spread out, appearmg like four’ parallel arches
c¢onnected by dull nebulous luminescence. The movement to the zenith, ‘and pest it slightly,

was fast, and the luminescence still contlnued moving to the .

1.7 am. The aurorel ]unnnescenee spread asa nebn]a from 15° 8. of zemth to 45° N. of zenith,
but contracted at either end into curtain forms,

- 1.15a.m. " The auroral light continued spreadmg to the N, and the curtains ab the end unfolded

as if pulled out by the movement Fresh luminous masses appeared rlsmg trorn the W., but
‘of no special brllhancy Flnally motron ceased and only a dull mass of- llght remmned

11.15 p.m. Two low bright narrow arches § in N N. E also an 1rregnl_er band in the N.
12 (midnight). A faint glow along the N, horlzon
12 40 a.m.: An 1rregular glow as from a distant hre, from 1. to N E., and still fainter in N.

115 am. A hrlght wavy band rising and broademng from N. E nsmg to helght of 50° and
then folding back. Also ebovc ‘this is a broeder and fainter bend to N,'W diffused and
showing repeated folding. “The éastern end showing "long streamer‘i The Jllumlnatlon
is so bright as to causc all the g;leeler around to be visible,

3 am. A long, faint, and broken bhand from the S. E. toN. E about 30° high, terminating in a
"broad fan of bnghter llght Also a low, falnter “band from E. to N E almost i in'ring f form
in NN.W,, where it is fau'ly bright.

1. 30 p m. A few dull streamers ‘visible in the D and S W An elhptrcel bend seen through
fog from N. to W., between the horizon to 45% up.

9.30 pm. An arch from the horizon in the N.E. to N.W. at 45° up. - )
9 p m.  An irregular band across from E. to W, a little S. of zenith.
Band from E. to W., 15° upin the N, Wavy towarde E. Stetlenary all cvemng

A small eurtam in the N.W. -

Athmbandl5°upmtheNE to S W. . ' Co . C
9 pm. A few streamers in the W. to N.W. sector. - '

7.30 pm. A band from E by N. through zemth also two lines of vertical streamers in the
N. rising from 30° up (disjointed eurtalns)

8 pm. Asat 7.30. pm., but faded; also a band from E. towards N. from horlzon 45° up.

9 pm. A few isolated streamere between N.I. and N

]
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9 pm. Noal’s ark cloud or aprora for 35 mmutes
Auroral dlsp.ay

'Auroml dlsplay 11 20 Pm

Auroral hg}}t 1 thq south

LR W H

Auroral hghb fro_p_} 10 p.m.

Auroral hght

: Prolonged rhsplav of aurora in the evenmg

Auroral hght 8 n.m. t0 9.30 p m.

Fuaint auroral ]1ght S ‘ ' . ..
A w ell- deﬁned auroral arch in qouth ' ' -
Auroral light m south

Auroml l:ght ln Qouth

Talnt 'mroral lwh‘p n qoutl

Dltto

ReSEan A,

Falnt auroral hght n the south

Falnt am‘oral llght

Faint auroral light in the santh,

Ditto.

Auroml llg.,ht shifting about hetween 8. and 8.4
Auror'Ll llght n the south

Ditto.

. Auroral streamers visible occasionally.

Auroral light with streamiers.
Faint puroral light, -

Auroral llght appeared ip 8. at 8 pm. Arch very paorly deﬁned with stars \lslhlc through
lummous parts. - Faint ﬂlo“ stretchmg from E. to W. w the. shape of a3 ﬂattened arch,
Occasmn%l shafts of llght shot upwards for a little dlsmnce at 9:10 and ‘) 15 p. m when tho
llghp })%an t0 fade and at’ ‘) 30 p.m. ‘the glow W as mﬂy lpfst dl cernlb} DFﬂﬁe “cloud b‘lnk :
upqer the arch was the only cloud vmlble

'Lumlnous n‘low ‘from E. 5. B t9 W aftcr g, 50 p.m., with a small pb{ong pa(tch of nebular, light

about the centre ‘of the upper edge of the “arch.”" '.[‘hm formatlon per51sted wmhoup alteration
tlll l11 }) m; when the southern sky became dcnsely clouded toth]l_y Opscurln" the light for
some tmu

At 11:30 p.m. the sky cleared somewhm’c and coloured barids of pile green ¢ and diill yellow could

- be observed pulsating apparent]v from the N, E to S.W., though sho“mg dlrectly overhead

This occurred five tines in about as many mmutes Thpse gtoemsh yello“ ba(nds may mofe -
aptly be termed “ ribhons,” and’ thied, both i Jn progrose and’ appearance, msembled a falnt
broad llghtmng flash.  A'very indistinet tlnt of violet was no’nceable at’ tlme‘;

No further pronounoed activity was seen ’rhough the arch-shaped lummous glow lasted f#ill..
5 g.m

Dunng the periods v when the arch attalned helghtened bnlllancy, the segment v underneath appeared
to mcrease in darknesq i

A flash of llghtmng in 8.E. at 11 p.m.
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Faint auroral glow in the §. at 9 p.m., but it lasted only a few minutes, when the sky became
heavily overcast and rain fell. Skv dearcd again in 8. at 11, ‘30 p-uL, but no aurora visible
before watch ceased at 1.30 a..

Falntly luminous glow appeared in southern sky at 7 p.m., and lasted without (hfmge till 8 p.my,
when it was hidden by cloud. Tt did not show up when sky cle‘u‘ed but at 10 p.n. a luminous
patch was mslble in the W.8.W. for 15 minutes.

Nothing further up till 11:30 p.m., and as the sky became heavily cloudtd watch was dlqcontlnued

limnt auroral light in S. at 8 p.m. for a few minutes. It appéared'again at 8.50 for 15 minutes,
when clouds covered the southern sky, obscuring the luminous area. At 9.30 p.m. a bright
patch was seen for a few minutes in the W.8. W, but was obscured by clouds. 1t next flashed

up in the 8.E. from 9.50 till 10 p.m., and shortly afterwards a Juminous glow, arch-shaped,.

could be observed.gradually spreading over the southern sky from 8.W. to 8.E., though very
" much flattened. This form persisted till 10.35 p.m. Stars could be plainly seen through the
glow. Sky became overeast and misty rain fell till 10-47 p.an., when clouds broke up
somewhat, showing cvidence of light in the 8. At 11 p.n. sky again became overcast, and
several light, misty showers fell up till 11.20 p.m., after which a glow ‘was noticeable at
infrequent intervals, and for very short periods till 12.20 a.m., when wateh ceased.

Misty in early cvening, but a very faint glow was noticeable in the 8. at 1 a.m., though it had
© faded away at 1.45, and made no re-appearance,

Auroral light in 8., centrally situated in 5.8, W, No display of’ pronounced actlvlty At 1045
pam. it assumed the form of a banded arch rather low and somewhat flattened, stretching

frem 10° 8. of W. to almost due E. Tasted a few minutes, and then faded away to a whitish-

glow. Assumed same form again at 11.40 p. m., and 1)35&:(.(1 away in u similar manner without
manifesting increased. activity,

Auroral light in 8. carly in evening. Shape was irregular till 10.30 p.m., but stretched from
W.B. W, to ES.E. at 10.40 p.n., and assumed theform of a flattened arch. Rather a bright
display immediately took place, during which greenish-yellow and whitish shafts of light
.shot up some distance from the arch and showed a slight convergence, purely a perspective
effect. This period of activity lasted for 10 minutes, and then gradually faded away till
at 11 p.m. only a nchular glow was visible. No change during next couple of hours, except
for a further decrease in brightness, rendering the glow almost invisible, _

At 9 p.m. some very bright, irregular patches showed up for a transient period.

Auroral light, assuming the usual flattened arch form, appeared at 10.30 p.m., stretching from
8.W. to S.E., very low “down, clcvatlon about 6°. Few cumulus clouds ﬂoatod across the

luminous band. The ¢ glow was very whitish, alimost milky colour. It lasted only 15 minutes,
and then faded away in the usual gradual manner.

A repetition of this display occurred at 11.40 p. m. ]agtmg this time for only 6 minutés. Very
little eloud.  A-most favonrable night.

A very pale, whitish light could be observed at intervals after nudmrrht At 12,30 a.m. sky
became very cloudv

Taint auroral light ( probably reflection) in 8. from 7.30 p.m. Glow became much brighter at’
9 p.an. for a few minutes, but gradually assumed former whitish colour and appearance..

.Calm night, with very little cloud. No increased activity manifested durmg the ni "ht, ard
“the llaht ]ust faded away, disappearing entirely at 1.15 a.m.

Thinly overcast sky, showing patch rather brighter than rest of the sky in 1 S.8.W. ., visible from
9.30 till 10.30 p.m., with no change. May be auroral light at back of the clouds, or it may
be due to reflected. light from snow- cczppud Mount Elder; again, 1t may po&mbly be very
“thin, whitish cloud. . :

Faint auroral llght appeared in 8. at 7.5. p.m., but shortly afterwards clonds obscured the view:
It had disappeared without inerease in brilliancy at 7.40 p.n., but re-appeared later, being
visible through rifts in ‘the clouds at frequent intervals, Most unfavourable night—too
much cloud. . The period of greatest brilliancy was from 11 till 11.15 p.m., with the centre
of activ ity in 8.8.W. No streamers showed, nor could any other than- grecn“-h -white light
be detected., Remained almost obscured till some time after midnight. No reappearance
of light dlmnn‘ the rest of the night. The glow was of the usual flattened arch form,
with an elev a.tlon of only 5°. :

L3
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1913.
15-July. An auroral arch appeared in the 8. at 7.20 p.m.; the luminous band being little wider tha.n an

vertically at the eastern end; but reappeared in a few minutes, though only just discernible,
l)lsappuared completely at 8.30 pm.  Reappeared, but fainter, at 8.55 p.m., lasting only
fifteen minutes ; then again at intervals till 11.30, when it showed brightly; and at 11.40
an irrcgular arch of luminous yellow colour spread from 8.E. to S.W,, and a reddish tinge
. was discernible in the centre of activity, This scene of activity LhdnUCd ‘instantly from due
L4 ‘ - -~ 8. to S.W., and beams of greenish-yellow shot upward, but showed no inclination to con-
' vergence. This display ceased after bwo or three minutes, when a single beam of -whitish
light shot up from 8.8.B., almost at the eastern end of the arclh, after which it gradually
faded out, a faintly luminous area only being visible at midnight. What proved to be the
expiring effort occurred at 12,15 a.m:, when the glow pulsed up a little brighter, and two

&

.

vellowish beams of light shot up for a couple of nanute% The \\hole phenomena then dl(.d-

completely out. No recurrence up till 2.30 a.m.

20 ,, No sign up till 9.40 p.m., when a narrow, flattened arch of 20° elevation appeared (Lentn 8.8.W)
' qtrvtchmu from SSE. to W. Tt increased in brilliancy, and at 9.45 pm. was a brlght
! ’ light 3 vc]low (lemon) colour, with lower segmsmt very dark,  Seemed to disintegrate, though
) arch remained and bright patches showed in- the hitherto dark, segnient. At 10 p.m. si):
’ : sopdmtc shafts of lwht shot up in B.W. for 2 minute or two, th(‘lfddl‘d out, though the
' ' bright putches hecame a little brighter, a condition which lasted till 10.15 p.m., when the
. phenom(‘non began to fade. At 10.30 p.he no sign of activity wasg visible. At 10.45 p.m.
a faint arch uppoured, but of much less elevation (11°) than preceding one, and after failing to
‘' improve in brilliancy, died - out completely at 11.5 pm. The lattér display suggested a
retreat of the field. (At 11.30 p.m. a very bright patch of light flashed up in W.SW,,
throwing up shafts which swayed gently, as if blown by gentle wind. Lasted two minugcs.
At the same time a single detached shaft showed in W, and swayed in same manner, Then
a hright patch in 8.8. W. threw up one shaft, which Lraduallv fell into the shape of portion
“of an arch.” This was the onh suggestion of connection hetwun the above mentioned sreas,
the whole ef which. occurred in & period of seven minutes. There was no sign of an arch
during these manifestations, the activity oceurring in three, scemingly detached areas or
pate ]1Lq Nothing further till midnight, “when several whitish shafts of light showed very
briefly 1n 8. W, and simultancously an irregular vellowish patch in 8.5'W. Fainter shafts
showed momentarily between 8 W, and S.8.W. till 12.25 a.m.  No activity from then till

1.55 a.m., except several faint shafts which showed in 8.W., and a bright ps atch in 8.8,
v ' ‘ - A most peculiar manifestation took place in connection with this display. About 11.45 p.m.
an arch of nebular appearance, with an clevation of 307, and broader than a rainbow, formed
from W. to E. 1t never altered ,&nd persisted ¢l 4,30 a.m. Stars could be ‘seen through
. the matter. Tts growth was gradual, -apparently commencing at about the highest part
2 ' ) of the arch, and c;]m\lv véry slowly, and almost unnoticeably, gaining Com])letlon Several
times it scemed to become faint momentarily, but this may Lave been a trick of the eyesight,
 as gazing upward and southward with a very cold southerly wind blowing 1s.not conducive
to %tPady sight. "At 1.20 a.nw., several {faint shafts of w hitish llght burﬁcd upwards, almost
reaching £lis arcl, but no alteration took placcinit.  This was the only ev idence of Connccﬁon
between the arch and the activity which was taking place in its bwment, w h(,re the curtain

effect wos more noticeable than on any previous cccasion.

Faintly luminous patches appeared aseveral times between 1.30 an. and 2.15 a.m., but were of 7

. : . . very small arca, and just discernible.

during early evening only. Clouds covered the ivhole sky from 8 p.m. till 8.45 p.m., when
hgllt was again visible on cloud edges for a few riinutes. Clouds then totally obscured the
5. sky for ‘rhc rest of the night. - : S

3 Aug.  Auroral arch from S.W. to S.E. with an clevation ‘of 8° showed at 8.15 p-m. Greatest activity

at B.E. cnd; . shafts of light showing up to 15° and swaying slightly. Whitish light with

faint tinge of green IlOth(‘all(, durmg flashes. -Very dark segment under narrow arch.
Persisted with varying degrees of brilliancy i1l 8.50 p.m., when it faded aliwost out, though
* a faint trace remained il 10.30 p-m., when it momentarily fAlashed up in the SI8.W. in two
small patches. These lasted but « few sceonds, and up till 11.15 no sign of activity wus

5 noticeable. . Stars could be scen in the area, thougl what appeared to be a small cloud-bank
remained.  The height of the last patches was 6° sceming to suggest a retreat of the field.
At 11.40 p.m.-a shower fell from a sky which had clouded very rapidly.  No {further sign
of auroral light occurréd up #ill 2 a.m. ‘ i
!‘ - ot

. ordinary rainhow, and with an clevation of 7°. Faded out at 7.55 p.n., after widening

sy Auroral light visible in 8., behind enormous cloud masscs but showing only on (,dgcs, and then -
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A ﬂdttbned .'irc}i (iiipe,an,d at 7.45 p.it.; Sbrate luna it i .m ol(,vatlon of 7° from 8. W to 8.Ei Began
to fide giib at 8.10 p.fii. dnd dlswppearcd it 8. 35 1 p i, Reajpeited b § Jp.in. brighter, and
two arche 76 ii'ri'd ye abgie thc horizoh respectlvelv betiiiic visible, Thl% form persisted
fdr 10 1_m'i'1tes thch bcgan to tide ind retreat il & smglc droh 8howbd clevation of 5°.
131 lppodred it §:50 1 p 1ii, Flashcd 111) agiiil 4t 9.5 35 §5. ni.; with faifitéss suggc%tlon of shafts
of llght at L1, cndl and in thie centrp I"levatlon of arch 6°. . This perslsted 16t several hours

_ \\lth clcvatlon varymg from to G bt 15 filrbher shiifts of llrrht till 10:30 j.in. It became
very fainit af tlmes find 4 was ne\ er reallv very brlght W hltlsh hght With fiinbest suggestlon

'g'r'éch Shafts of llght numerous for g féw nnnutes 4t 1030 i ‘i, bub Lunt

}'adt,d rlght a\\ay it 10 50 p.iin; but sigins of actlvlty notlceab}e Occ.lsmnall} 111 S.W. bbtWLBll
11 and 11. 30 p.m, Shortly b(,fore) mldmght faint pdtdms appcnrod m the §. just 3° abovo
honzon, then anothiok pat(,h 8°, bt o arch tonne

Actl\nt} in §.W. at 12,15 a.m., bt viry ]0W down The efféct here suggests a wonderfully good
display viewed froni Adelle Land. (“ iteless commiiication re-established with Adelie
Land 65 mght ) .

V(,rv faint avroral I‘{,ﬂt,CtIOIl if 8 at 11,80 pit. Three sliceb-lightiing diéiﬁiiarges in -rapid.

stictessich at 10.20 p.ini.

Ailf"’al lighit o{ 1ndehmto form appmrcd m S ‘and SW. dE 8 p iii. ahd shmnd behind heavy
clouds at fare inbervals. Glow aiily modnmtely brighit.”” Visible at midmght but still
vcry hcuwlv clotided. Dqsappeared at 1.30 d.m.

Auioral arch appearcd in & it 7 -nn. Vcr\ faint ak hrst W 1th stirs v1stblc thz‘ouo'h darkened
qegment Shifts of llght i 8. E; and 9.9V, at 8 5 p.ii. (‘low mcrchd i brlghtness later
but very hedvv clotds contihuously pa%ed across area, dliost “obscuring it.  The light
dlsappeared at 1.b auh,

YVery famt} alirotal o[ow in 8. af lO 20 p- fi., but was v151blo onl\ now gad ; aaaln on account of

densely cloided atmo.spherc Tt, was jicticeable t.1]l i1.15 p.iii.; bub nothing could be seen

after th 1t hour

Auroral actl\ltv in 8.1, froin 9.5 till 9.35 p.in.  Aréh formahon qtret(,hm«r from E. to W, at
an elevation of 8°. Segmult denisely Dlick; biit stars could be seen throngh durk area before
hiaxifiidin Brighthess was dbtained. Stuam«,rs wore very faint ahd attatied no great vertical
exbent. Heavy clouds alihost obscuréd szuthiern sky froii 9.50 till 10.45 p,ih., after which a
very broad but faint Aattehed arch became visible. A luiilinois patch in due 8. At 11 p.n.
the light faded fiirther and assumied ohly a hebular br]ghtneqs At11.10 _p-nu: a momentary
revival of brlghtnws oecrfed in 8.1, dying away again ifi a couplé 6f mitiutes. Cloudy

. again in active atéd; but very faint strcamers noticeable at T. eiid at 11,20 p.fy. Glow, again

o

died o nebular brlfrhhlnss though the arch was preserved ahd 11(‘rs1st;0d till almost obscured

by cloud 4b mldmg,ht Pale Wh]tlbil glow cotitinied till 4 few minutas to 1 a.m., when it
g;radmlly faded a\m) ; bcmg only Just dmermbk at 1.30 a.m.

Auroral llght visible behind _g¢lguds af 10. 15 fi.ifi., and ngaln at 11 pdin; bt densely clouded
condition of atmosphere ru:dered it 11111)0q31ble to see natiife of dlsplay

Auroral atch it 8.15 i, elevatlon 6°; brwhb pati ii at 8., snd, Buf very faint towards S.W,

At 10,20 p.m. shafts of light wéte niitherots i S. and §.9.W., ihile thc ¢rch i SW. ‘brightened

LoﬂSlderably

At 10.30 p.m. the field retreated, showing very much fiattened arch olemtlon only 4°, but
peculiar ha7y Qr nebuldt 6ffect rcached t6 10°.  Ajppedrance about as brwht a$ that in reglon
of Mllky Way oh & cloar mght

A$ 10.45 p.in. secined to be going fiifther aivay. Very famt shafts of lmht dlscermblp in S.W,,
going up fairly high!  Very little energy so far. Few minutes ldter scene of actwnty shifted
‘to S.E.'No activity after 11 p-ni.; 5 whod the glow which hid gradially Weal\(,ned died out.

‘ Faint auloml huht dlscemlbie behmd cloud fiinsses in §. and W. from 11 pom. till nndmght

At 9.45 p.m. disconnzcted patr-hcq ] hght appeamd in the 8. and. 8.1, at 10 pin.s narrow bands
of niebuilat brlghtncss could be seen tonvergiig to an mdeﬁnlte aréd in the mnlth The scene
of greatest energy was in the S.E.; though onh tire occasions several shafts of light pulsed
actoss the sky from the W., always fmhng to réach as far as those from any sotitherly direction.
ThIS dlsplay, w1th valying degrees of bmghtness while ngver r(,ally being very bright, con-
tinuéd till 10.25 p.m.; w hen & sudden accéss of energy became apparcnt ii the $8:E., manifesting
itself in an mcreased brilliance of the beams of light, which shinimefed greatly, and generally

.
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speaking, showed rapid movement At 10.35 pm. a brilliant shaft began to curve and at the
same time $0 incréase in brilliahcy o a-very bright lemon ¢olour. It lasted dbout a minuté,
and with its diminution in brightness a gencral fading away of the whole display commenced.
At 10.45 nothing but a famt whitish glow in the southern sky could bescen. This disappeared
before mldnloht

This was, as far as I sould ]u(]gj(, {wm Obb(,l‘\'{ltlon the clos‘,sb dlsplay we hm ¢ had, though not
the l)rlzhtcst ‘

Auroral light appeared in southern sky it i0 poiil. Gengral glow, arch qlmped stretching from
8.E. to W., with an clevation of 8°.. :HL-H’]]y elouded sky obiscured view till midnight, when
it showeil - aga.ln Changed shape at 1 am, assuming shape of a rainbow, but, of course,
showing no colour othet than the llght yellow. ©

It shortly afterwards b(,nfan to fade, and at 1.30 a.m. was only just dlscermbk No [further

actlwtv

L]ght showed at a fcw mmutes to 10 p.nu. and graduwl]y extended for the most part by means
of broad streaks till the whole of the southern sky from W, N.W. to Ii. showed arcas of light,
which, though faint, were constantly shimmering. At one timie during a pulsation to- grc(mtor
brilllancy the curtain cffect was distinetly nohcedble, though only for a fow scconds. No
sign of a corona, though the light stretehed right across the sky shightly beyond zenith. No
indication whatever of any formation overlicad was fo be seen.; Clear patches of sky dusky
in colour, with stars visible, showéd letwien the areds of light. At 10.10 p.m, all the héht
with the exception of that stretching right across the sky from W.N.W. to E., faded away,
but the light remaining assumcd the appearance of eirrus cloud bars, and str(,tLhe(l almost
from horizon to honzon a “Noal’s Atk ” petspective effect being produced. - This form
persisted il 11 p.m., when it began to fade at the W. end, and by 11.15 pan. had
disappeared, except for small areas in B, .

At 11-30 pim. an incomplete arch, centre 8.8 W., with'an elevation of 6°, r;howed for a fow mjnutes.
Sky clouded rapidly, and at 1145 p.m. a show et fell. At midnight patches of light appeared
in the S.E., but clouds obscured almost the whole southern sky. Light, very fains, was visible
‘through opemngq between clouds up till just after 1 a.m. No further abtivity noticeable. '

Auroral light visible behind clouds at 7.15 p.m., but-sky,too (,]oudy thcrcaftcr, though now and
again, till mldnlght faint swns oii cloud edges could be sceln.

Auroral light in 8. at 8. oO pa: Arch form, with an elevation of 8°. No streamers during the

. whole time. Clouds obscured at times the area, which extended from S.E.-to SW. Arch

disappeared at 13 p.m., but pulsed up again ab 11. 20 for a few minutes, only to fade away
gradually, till at m]dmﬂht no sign of hgjht was visible.

Faint auroral light in southérii sky #t 7.30 oy, it sky alinost (,lnuded over. 'Scveral very
faint streamers shot up, reachm" almost to- 7LIHHl at 7.45 jiri.; then a passing hail squall’
occurred. At 7.55 p.m. muitl_pln arches of 12°, 15°, and 25° were visiblc, and the last named
brightening up very much, sent up streamers alohg its entite arch. The liglit was coloured
yellow, merging with the darker portion below, assuming a dark heliotrope colour, certainly
not very pronouncrd but noticeable. Almost 1mmedmtcly streamers of light worked. right
across the sky from \V to 9 . and rem‘lmed there several minutes. No coronal effect.
Tiuinii "Most activity was evident in
S.E. At 8.15 p.m. on]y 'xrc,he'; of 5° , 12°, 15°, and 25" were VlSlblc, and stars could be seen

, through the luminous areas. The whole display gradually faded away, and at 8.30 p.m.
only a small area in S.E. indicated activity. At 8.45 p.m. no light was visible, but at 9 p.m.
a luminous asch- -shaped patch, with an elevation of only 5°, could be scen sending up a faint
streamer. 'This -arch- -shaped p'Lteh feindified in view Il 11 pa., but the sky was very
cloudy, most of the time obsourihft the light: At 12.45 p.m. the sky became overcast, no
light being discernible. : ' : :

Faintly luminous area in 8. from 10 p.m., occasionally hidden by cloud. No.exceptional activity
noticeable till 1.30 a.m., when several streamers, so faint as to be scarcely dis¢ernible, pulsed
up for several minates, The phenomenon gradually died away, and at 2.15.a.m. no sign of |
light could be seen. ‘ : S . :

Faint glo® ti 8. ffoin 10 p.ri. tilt 19.20 4.m., when it disappeared from view. Stars could be
seen through the brlght area, which was now and again hidden by cloud masses.
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MACQUARIE ISLAND.
4-—RECORD OF AURORE FOR THE PERIOD DLC 1913 TO NOV., 1914

Recorder: ¥. J. Hexpexsox.
1913, _
6 Dec.. ... 10 p.m. An auroral glow i mcreasmg in strength br1ghtest in 8.
9, ... 10pm Auroral glow.
10 ,, .. 10pm. A glow, brightest in the zenith.
1, ... 11pm. A very strong glow, brightest in the 8.
12 ,, .. 1130 pam; A very strong glow, increasing in strength and brightest in 8.
3, ..10pm.  Aslight glow, brightest in E.S.E.
14 ,, ... 10.30 p.m, A slight glow, brightest in S.
16 ., ... 11.2) pan. A very bright glow, brightest in S,
17 ., .. 930 p.r. A.very bright glow, brightest in 8.
22, 10.50 p.in. A slight alow.

=

. 10 pm, A Dbright glow.
0.30 pam. A very bright and high g:,low

C3 o L
<

. 10 pan. A very bright and high glow, decreasing,

1914.
1 Jan. X, 11.15 pm. A glow, brightest in 8. .
2 ,, .. 10pm Ditto.
3, ... 1040 pan. A slight glow, brwhtcs’o in 8.
5 ,, ... 1030 pm. A very bright glow..
1 ,, ... 10 pm. A slight glow.
17, 9.40 p.m. A slight glow.

9.30 pom. A slight glow.
9.30 p.m. A slight glow, low down, brightest in S.

o

had

9.30 p.m. A strong glow; brightest in zenith,

LD LD 2 oo
—

<o

9.15 pa. A glow in the 8., largely obscured by clouds.
9.30 p.m. A strong glow.

(W]
—

5 Teh. ... 11.30 pau. ~ A very bright light and yellowish streamers,
20 ,, ... 10pm. Bright green streamers ; intensity increasing.
S92, ... 945 pam. A slight glow, brightest in the 8.

26" ,, ... 830 pm. VYery bright green streamers.

2 Mar. ... 9.30 pm. Bright glow in 8. and E., and strecamers in W..
4 ,, ... 8.20pm. Very bright glow, strongest in 8.; intensity waning.
19 ,,. ... 9pm. Very. hright streamers extending from E. to W, and a glow in the.S.
31 ,, .. 9pm An auroral glow.
TApril ... 11 pm. Very bright green streamers and glow, brightest in zenith.
6 , .. 930 pm. Very bright grcen and white streamers, brightest in zenith.
18 ., ... 915 pm, A greenish glow, brightest in the S,
19 ., ... 930 paw. A slight glow, brightest in S.E.
24, . 9pam. A Dbright glow.
28 ,, ... 930 pam. A glow, brightest in Zenith.
2 May ... 9pa. A slight glow, brwhtest in the 8. :
17 ., ... 9.5 p.m. A bright arch from E.8.E. to 8.8.W., and strea,mers from the §. .

19 ,, .. 945pm. A brlght glo“ brwhtest‘. in 8.8.E..

€=

-
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1914,

1 June ... 9.15 pn.
15, » 11 p.m,
19 9.10 p.m,
27, 9.15 p.m,
20 July ... 10.30 p.m.
22 ,, ... 915 pm.
24, ' 9 p.m.
25, 9.15 p.m.
27T ., ... 925 p.m.
30, . Midnight.
31, "9 pm.
16 Aug. ... 10 p.m,
23, 9.15 p.m.
26, ... 9pm.
28 ,, . 10.15 p.m.

9 Bept. ... 9.15 p.m.
10 ,, 9.30 p.m.
12 9.15 p.m.

9 Oct. 9 pan.
10, 9 p.m.
nm 9 p.m,
13 ,, ... 9.30pm.
22 . 11.30 p.m.

5 Nov. ... f2.30 p-m.
.8 9.30 p.m,

9 ., . 11 p.m,
4 . 10 p.m.
15- 5, ... 9.30 pm.
18 ,, ... 1145pm,
26 ,, ... 10.30 p.m,

A bright green glow, waxing brightest in the S.E.

- A slight glow, brightest in the 8.

A slight glow, brightest in S.8.5.

A very fine display widely spread over the lieavens in thP form of streamers
nebula, and glow. -

A very bright glow.

A very bright glow, brightest in 8.8. to E.

A slight glow, brightest in the §.

A very bright general glow, strongest in the 8.

Glow increases to very bright, strongest in 8.

A brilliant nebulous aurora, violet, purple and green, strongest in zemth
Very bright streamers and glow.

Very vivid green streamers, strongest in S.8.E.
A slight glow, strongest in 3.5.E. -

A bright glow. ‘

Intermittent streamers, strongest in zcmth

Very bright glow and slight streamers, brightest in S S.E.
A bright glow (waxing), also streamers, brightest between S.E. and 8. W
A glow in 8.E., followed later. by glow in K., and streamers in W,

A very bright glow, waxing brightest in S.

- Very bright streamers and nebula, followed later by arches, brlghtest in 8. and

zenith. .
A glow in 8., extending later between §.E. ‘and W., and faint bands in the zenith,
Faint streamers, stronge%t inS.E.
Glow starting from a dark arch between 8.8, rmd S.W, and e\tendmg N.

Bright green nebulous aurora in zenith, also streamers extendmg N. .md S.
A slight glow in one spot only in 8.

~ Ditto.

A glow, followed later by white bands across the zenith from B. to W,
A general glow behind clouds.

Ditto, strongest in 8.

Ditto.

MACQ UARIE ISLAND.

5. —REOORD OF AURORA FOR THE PERIOD D]]C 1914, TO NOV., 1913,

1914,
T Dee.
8,
9
10 ,,
1,
12,

Recorder : A C. TUL1OCK

At 10 pm. A gIO'w behind clouds in the S.

Vivid auroral dlspla')llxl the S. At 10.30 p.ni. a red glew in 8.E.
10.80 pm. *Glow,, .)luelsh to orange, between E. and S.

10.30 p.m. Glow foehlnd ¢louds, between T and 8.

10.30 p.m.  Glow/on S.E. horizon.

_y‘-—'—-"*xr-‘-\_“
. S

© 10.30 pm. Falrly strong coloured glow to 8.
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- 1913, : )

13 Dec. .10.30'p.m. Bright yellow and orange on 8. and S.E. horizon.

14, Midnight. Small patches of glow visible through clouds.

15 +,,  Aurora visible in 8. to 8.E. horizon, giving a reflection like a clty fire, At 10,30 p.m. a yellow
glow on 8.E, horizon. T :

18 ,,  10.30 pim. A general glow lighting up the ]andecapc

"2 ,, . 1030 pm. A glow giving con51derable light. .

1915.
8 Feb.  Auroral streamers éxtended across the §ky.from 8.1 to §, w. llke a great searchlight, with smaller,
streamers coming up from the 8., ionnmg a kind of corona effect: At 9, 20 p.m. bnght. bands
from K. to W. in zenith.

9 ,, ... Aurora streamers showed up from the 8.
12 . Auroral streamers showed pale green ﬂlumlnumon actoss the southern horazon.
20 . Aurora appeared at'9.10 p.m. Flashed from zenith to §.E. with inauve, palé-gicen;: and pmk
. ' colours, like a. blanket, across soushern sky. Tiater it clmngcd to a glow.
22 . Auroral réflection along the .. to 8. W. horizon. ‘

11 Mar.  Very bright aurora from 9 to 9.30 p.m. Appeared with streamcrs from E. to W, at zcmth a.nd '

also formed an arch like a rainbow from 8.E. to S.W. Coloured 1)urple yellow and’ pale green,

23" ,, ... From 8 p.m: very brilliant streamers and nebulous form {later fadmg to a glow) shot up from
the southern horizon, and, extendmg round the horizon to due E.ind W., Tornied a dome-like
centre at zenith. thtc green and voilet colours. :

24 ,, ... Auroral reﬂectlon in 8. A 10.30 pan. streamers visible throudh mist to E.8. K

8 April 10.5 p.m. Glow in zenith and to the s. and W, _showing through clouds.

15 ,, ... Dim durora on S. to 8.W. horizon. At 8.45 p.m. glow in 8.

20 . Faint reflection in 8. At 8.45 p.m. light glow in S.E. ‘ ~

23 ,, SPlendld auroral display from 10 4o 11 p.m. across southern sky, sending up streamers from 8.
horizon to a centre a little N. of zenith. Light quite cclipsed that reflected by the moon
At.9.25 p.an. a vivid glow and streamers in S, and E., and bright band from zenith to W.

26 Auroral streamers from castern horlzon to 7emﬂ1 at 11.30 p.m. At 11 pam.; streamers from
E. f.o W. through zenith.

4 May ... 925 pam. A small patch of glow to the 9

5 , ... Vivid aurora from 9 to 9.30 p.m. -Light in the form of 4 brlght rainbow across the southern’

sky ‘about 20° from horizon. Afterwards developed streainots slmn’rmg ip into the sky.
Pale blue to purple. At 9.5 p.m. only slight glow to S. .

9 ,, ... Rainbow-shaped aurora aeross 8. gky ahout 20° above the ]10rlzon
10 ,, ... At10 pm. Glow in 8. and occasional streamers,
11 ,, ... Auroral reflection in the 8.

12 ;, ... At7pm. A general glow from the zenith to the 8. Obscured htor
17 ., ... 10.40 pm. Very bright aurora, but obscured by clouds. ' ,
18 ,, ... Brilliant.auroral bands from 8.W. to 8.E.-about 20° above S. horizon, nftcrwmd% sending up

streaimers to a little 8. of zenith. Stredmeis appedred to work from BE. to W. along the
band. Light stronger than ordinary moonhght (Time, 715 p.m. to midnight).

. Auroral reflection in S.E. :

. Brilliant aurora from 10 p.an. until midnight, \\hen observation ceased A rainbow-shaped
band from E. to W, about 20° above S. horizon, with streamers shooting up at intervals.
Colours noted were from purple at base to yellow and green above. Moon had little effect
on i6s bulhance A lovely clear night:

be
[ )

| &

8 June... Dim aureral glow in the 8.E. at 9] p m., paltly obscured by clouds; 5ky cleared at midnight,
_ showing brllllant bands across the 8., with vivid green stn,nmcrs shoomng up to zenith.
12 ... Exceptionally brilliant display; first, nOlee“l,blb at 6 p.m., and gr_ydually improved in brilliance,
' with maximum at 11-15 p.m. Three series of arches were visible across the’sky from E.to W.,
the centre being mwost brilliant. The centre was at dbout e zenith, but moved 10° N.
-and 8. Strmmers moved from 1. to W. along the ‘bands; on’ streamer appeared to leave
__the bands and finish up liké a whlrlwmd_ at zenith. TLights mos ly coloured purplﬂ to red,

L
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4 Sept....
... Brilliant nebulous sheet aurora noted’from 8.30 pan, until watch (’eased at midnight. Com-
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Brilliant aurora showed up at T p-n, from E.S:E.; and running across to the W." Very brigilt at
6.30 p.in., but afterwards obscured by clouds. - Long curved bands in the zenith at 7 p.m.

. Brilliant aurorg hehind the clouds appears to be from-E, to. W, ahout the zenith, and later

in the night in Sw.

" Shght auroral glow in the S. Vury low down at 8 40 p.m,

base was a ht,tle N. of zenith; and spread out about B.8. E to W, NW (about magnetic B,
“and W.} Colours varled from bright green and purple to a d(,ep red round the edges,
~C0ntmued all cvening; at 10 p.am. it worked N:N.W., appem‘mg to reach the northern
horizon; it was then as streamers and nebulous shect @yd iii ring foim in the W. and N.
Between 5.30 p.m. and 5.40 p.m. it appeared as & very vivid 1hulolis lidet i zenith, then
as a lafge éd band in the N.E., with thé appearance of beihg low and close then the red

faded and glow remained.

. Britliant aurora visible bctween breaks in the clouds At 9. 20 pam. it was ov erhead
. Corona and arch across the south sky-lific from 9.30 p.m. to 10 30 p.in.

297 ees

»n
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.. Auroral glow in 8.8: W. at 11 pan.

... Brilliant aurora 10 to 10.45 p.m.; first appeared at zenith and worked in scroll like bands. to _
E. and W.; making feather-like curlé of pale green to purple light: . Whole display gmdually o

- worked south“ ards and dlsappeared behind the clouds (8. W.) about 20° above the hOI‘lZOII

. Auroral glow showed up behind the fotr bank in the 8.

Biilliant a surora commenccd ab 6 p.n. with faing afch across the Sky ab 7(,mth and a glow in the
8. At 105 5 p-n. it showed purple and giceh nebulous nidss it zenith and a glow in the 8.
At 10.15 p.n. it became very briglit, and hung like' a fringed curtain across the sky about
40° N of zenith. Brilliait streaimers working from W. to E. Bnghtesh pert was in E.E.S.

o Atp 11.30 p.in. Arch actoss the §..and shafts and streamers tp in the zenith,
.. Auroral glow in 8. At 7 p.m. a pale double aich across the 8.

.+. Auroral glow in the 8. At 10.15 p.m., appeared greenish behind clouds in 8.
.+.”Aurora visible at zenith 4t 9 p.m., but soon obsoured by clouds.

. Faint auroral glow in the S.

. Aurora visible behind clouds.

.. Aurora from S.E.-to S.W., bus mostlv ol)scured by clouds At 7.0 pm., apparently very

bright behind clonds.

. 11.25 pm. Slight glowin 8., obscured by clouds
. 1115 pam.  Slight glow in 8. ‘ )
... Brilliant aurora in the 8.; it worked up to about 35° from the 8. horizon, ther gradually receded

again, extending across the sky from B.to W. Streamers shooting up reaclied as far as zenith.

10.40 pam. Glow all over the southern sky obscured by cloud.

menced across the sky from E. to W, about 20° {rom 8. horizon, and worl\ed up to about
10° N. of zenith,

.~ Aurora visible in s. appears tq be 2 bright display, but obscured by clouds
. Auroral glow in §. to 8.E. all evening; sent up stieamers at 10 pim:
- Brlllmnt auroral arch from 8.6 . W. at 10.40 p m., only @ very shght glow across the southern’

" sky.

;. Auroral gloi shoiwed in the 8. Only very slight at 8-45 p-mi.
"... Faint streainers visible from 8 to 11 p.m. Commenccd about nmﬂnctﬂ E and worked to S

At 9.40 p.n. a faint band from B. to W.

.. Brilliaht gurera showed in two irregular arches radmtnw from 8. E and Wor]\ed to W. %W

Light streamers connected the two arches. The whole workcd up zuuth At 1110 p.m.
onlv a bright glow in §., with occasmnal streamers hetween S. and N.-

. Aurora showed up betwecn the clouds chiefly in the E.8.E., aid worked to W. Appeared to
be brilliant, but view spoilt by rain and clouds. At 8. 45 p-m. glow seen in zenith and to N.
through breaks in clouds. ‘ ' N
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. Dim.aurora roticcable under clouds in 8.3. W.

. Aurora visible through clouds in 8., about 20° above the lorizon.

. Aurora visible in 8. to 8.E. 4t 11 p.m., but mostly obscured by clouds.
Brlght anrora seen behind clouds at 10.20 pm.

. Aurora commenced at 9.5 p.m. in the S.W., and worked an atch across to S.E., about ‘2:0°
above the horizon in the centre. Visible until after 11 p.ma., but not brilliant. An earlier
exhibition at 8.30 p.m., when corona and streamers in 8.W. to 8.E.; some faded.

.. Brilliant aurora noticed at 10 p.m., about 10° 8. of zenith: A very broad arch from E. to W.

- It gradually worked northward and faded out about 10° 1\. of zenith. Colours yellow, pale
green, and a little pink to purple.

Faint auroral arch visible at 10 p.m. from S.E. to 8.W., about 36° from southern horlzon. At

9.45 p.m. a very faint band from E. to zenith.

Faint but guite distinct auroral arch across the sky from E. to W at 11 p m.; centre about
30° from 8. horizon. At 11.40 p.m. a glow scen high up in the .

Few auroral streamers from S.8.W., but sky ston becomes overcast. Night‘ very light,
probably the result of the aurora.

Between 8.25 and 9.30 p.m., slight glow in 8.W. Changes to glow all over S and moves N.

Few faint auroral streamers from 8. to 8.5.W. hOI‘]ZOI‘l at 9 pm, extending up to about 25°
into the sky.

Remarkable aurora visible at 11 p.m. and continued after watch ceased, Tt was further N.
than any yet noticed. Scemed to start in the N'W. and worlt to N.E., and worked to a
centre about 10° N. of zenith. It illuminated all the northern half of the sky. 1t was in
the form of very bright, luminous patches all over the sky, extending far to the N.

Aurora visible in S:S.W. ~ Streanmers seemed to descend from about zenith to about ‘)33° from

S. horizon, then die out Bright glows from E. to W. At p.m. bright- Patchoa s]_)read aver

sky from §. to N.

Between 9 and 9.30 p.m. only a slight glow in the S.; later on extensive aurora all over southern
half of sky an extending to 10° N. of zenith. Streamers running up to a dome-like centre at
zenith. Dlsplay not very brilliant, but whole landscape lit up muclk lighter than moonhgl]t

Brlﬂht auroral display from E.8.E. to S.W., and extending up to zenith, partly ob%ured by
: f,iouds At 9.40 p.on., bright light green patches; brightest in E. by 8.

Auroral glow in 8., mostlv ohscured by clouds.

Auroral glow all over the 8. and up to /unth but only noticed throtwh the olouds The sky
being overcast chseures the eftect.

Magnificent auroral display all over southern sky. Commenced ab 9.15 p.m. as a small arch
across from S.E. to 8.W., then worked up to zenith as a-pale-green curtain, 1t then formed
a perfect dome, sending’ out streamers i all dlrectlm g from N W. »ia S, to N.E. Briglxtest
at 10.5 pom.  From 10. 15 p-m. it took the form of flashes of light, almost like sheet lightning
as scen 1n thunderstorms. .

Brilliant aurora to-night, from 9.30 p-nL “i‘”cry‘similar to last night’s display. = At 9.30 p.m,

Ain the form of very pale bands from E. to W., and to N. of zenith.

Brilliant aurora commenced at 10 p.m., but lasted ounly five minutes. Reappeared at
10.20 p.m., and then kept on all evening. - Very similar to the previous night, but more like

" 4 curtain across the sky from E.8.E. t0 W., and extending to zenith. At 9.30 p.u., slight
patches visible to S. of zenith for a few 11111111th 3

Brilliant aurora from 10.5 p.m. commenced simultancously from E. to W.about zenith. Showed
a brilliant arch for about ten minutes, ther faded down to glows and kept on intermittently
through the night. At 9.30 p.m., faint streamers across to W, for five minutes.

Evidently a brilliant aurora, but mostly obgeured by clouds. .
Aurora in 8.5 to 8.W.; brilliant patches noticeable at times, but mostly obscured by (,loudq
Aurora in 8. mostly obﬁmred by clouds; streamers shooting up at 11 p.m, :

Aurora streamers from $. to SW. at 9 pit afterwards a huge glow from the 5. The nﬁ'c(:.t _

mostly obscured by clouds. a

Bright auroral arch low down (about 231°) from 8.8, E. to 8.W., with occasional streamers
nising upwards. Clouds obscuring view. At 11.10 p.m. the glow secn to be well to the N,

'y
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1V.~GENERAT DISCUSSION.

T—TYPES OF AURORA. REPRESENTED.

The nomenclature of auroral types which constitutes Sectxon I of this-
contrlbutlon embraces all the varied forms of Iuminous phenomena of this nature
manifested both at Cape Denison, in Adelie Land (latitude 67°), and at Cape: Royds,
in the southern Ross Sea region (latitude 77° 30} witnessed respectively during this

present expedition and the British Antarctic xpedition of 1907--09.

" The phenomena presented at, the Queen Mary Tand base (latitude 66° 20).were
evidently very similar in type, though one entry is novel. This feature is recorded
under date of 9th July, 1912, at 2.45 a.m., when there was an appearance of balls
of fire heing hurled.” Such a feature has come under my notice once only, and that
was during a very remarkable auroral visitation witnessed over the whole of southern
Australia one evening in September, 1902, On that occasion blobs of bright nebulous
Juminescence burst into being at many points in the heavens between 10.30 p.m. and

11 p.m., the motion in many-cases oonveying the 1mpression of the nebula being hurled

into position. Possibly this type is not uncommeon in regions more distant from the
South Magnetic Pole than Adelie Land and the Ross Sea.. The Queen Mary Land Station
was, it-is to be remembered, about 1,000 miles farther from the Magnetic Pole than was
the Cape Denison Station; and proximity or remoteness from the Pole may have a
considerable influence on the nature of the luminous phenomena presented.-

A study of the Macquarie Island record leaves no doubt that, though many of
the types observed were similar to those appearing in the Antarctic zone to the south,

“vet other features were novel. Widespread nebulous glow aurorse, seen in the south
¥ prea ) P

were rather common. Also strongly-coloured phenomena often persisted over a long
time, whereas, in the Antarctic localities mentioned, when an exhibition showed colours
other than the normal greenish-yellow, the abnormal colouration would last hut for a
few minutes or perhaps, at the most, half an hour. The case described in the record
for the evening of the 17th June, 1915, appears, so far as one can understand the

- description, to be unparallelled by {anthn](r seen in the Antafctic zone to the south,

On that occasion the log records : “° Bulliant red aurora; 1ooked something like a
Japanese fan opening and closing. Its céntre of base was a little N. of the Zenith,
and it -spread -out to the E.S.E. and W.N.W. Colours varied from bright green and

‘purple to a deep red around the edges. Continued all the evening.”

The: Macquarie Island Station was located almost due north of the Magnetic
Pole, and distant therefrom by about 1,100 statute miles. 16 may well be that the

notable falling off in verticality of magnetic dip in this more remote station accounts

for some of th> novel iea,turcs noted in the log of this Subantarctic station,
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" IL—RELATIVE FREQUENCY AT ALL STATIONS.

Having experience of both stations, I can state quite definitely that’ both the
frequency ‘and intensity of guroral phenomena are greater at Cape Denison than at Cape
" “Royds. For more specific information in this regard comparison should be made of

" the Cape Denison log for years 1912 and 1913 with the Cape Royds aurore for the year
1908, the latter ah‘eady pubhshed * This ﬁndmg is made the more definite when due

welght is given to the fact that the year 1908 was a year of very high sunspotb frequency ‘

hereas 1912 and 1913 were years of w anmg sunspob frequency, which conditiof, under
© normal circurhstances, is associated with waning auroral frequency. - .

Wright and. Pnestly have found} that the same holds true in relation to thelr
" Cape Adare Station and their Cape Evans Station; the Cape Adare location being in
i Zoneé of iuch nore frequent and intense aurora than Ross Tsland, whereon ire both
Capé Evans aiid Céipe Reyds. All three localities—Cape Denison, Cape Adare; and

Ross Telind—sdie situated alniost equally distant from the South Magnetic Pole, but,

féspectively; in dpproxiinate latitudes 67°, 71° 20" and 77° 30".  Both the inore noitherly
§tations afe in a tegion of high aurcral freqency. P o
Wf{ght states] that aurors were seen at their Cape Adare station on 64 per cent:
of the possible occasiohs. An analysis of the Cape Denisoni record, made with a view
to establishing the fréquency of auroral appearances, resilts as tabulated Herewithi—
Table 1: - Thé figiires refer to the percentage of houfs in which somé forin of auroral
. manifestition appeared meteorologlcal conditions perinitting obselvatlon The basis
for these figiites is the tables 1I-A to 1I-P, appeéaring later, which embody an analysis
of the record. On account of the unsuitable conditions for observition in strong
twilight, the figures relating to the first hour in the aftetiioon and the last in the nioining
-durmg which any auroral manifestation appeared at any time during the partlcular
month were neglect.ed in malﬂng up the monthly average frequencies.

Tasii T. .

Year 1912, J Year 1913, | Average 1912-13.
Mirch .. .. . .| B |6l 575
April b4 35 44-5
May .. .o o 36 57 46°5
June 54 - 50 52
July .o e el 63 66 645
August ... . UL 54 - 1) 56:5
Septerber - 46 G4 55 .-
October ... 54 24 - 39
Mean 2 K | 52 52  (approx.)

This means that on 52 per cent: of all hours of nioderste 'ltwilight and darkness, and
~including all moonlight Yotirs, wheti the sky was clear for observation, auroral lights
wp_uld be seen at ]east some time within the hour.

* "Aumr&l Obscrn*lons at the Cape Royds Station, Antar(m(a, Trans. Roy. Sce. 8. Aust., Vol. XL, 1916
pp. 151-812:

1 *“ Observations on the Aurora.” British (Terra Nova) Antarc’blc Expedition, 1910- 13 by C. S Aid nght M.C, B.A.
(Research Cantab. ), M.A. (Toronto), F.R.A8., T.inst. ', . ) i

1 Loc. cit., page 21. : ’ ‘

‘"a\/’
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This mean avcrage ﬁgure of 52 per cent. is not strlctly comparable with that
mentioned as deduced for Cape Adare, though it would appear that in all probability

there is greater frequency at Cape Adare than at Cape Denison. If not more abundant,

then surely the aurorz witnessed at Cape Adare must have been moré intense on the

average, for coloured manifestations were, apparently, more numerous.

The region of greatest frequency lay well to the north of Adelie Land, as indicated
by the prevalence of auror@ seen from Cape Denison low down in the heavens between
N.W. and E.N.E., and the fact that, as seen from Macquarie Tsland, the vast majority
were well down in the southern sky. Colour phenomena were certainly more marked

_ as observed from Macquarie Island than from’ Adelie Land.

- There can be no doubt that auroral phenomena are less conspicuous at (Queen

"Mary Land than at either of the other three Antarctic localities referred to, but the
. logging at the former station was so fragmentary that no strict comparison can be

made. . Likewise the observations made at Macquarie Island, being even more sporadlc,
furnish no data useful for a quanmtatlve estimate of the phenomena

L —INTENSITY.

On a few special occasions, such as 23 h. on the 8th, and 23 h.-on 10th June,
21 h. on 6th J uly, and 21 h. 20 m. on the 18th September, 1912, the intensity of the
exhibitions as seen from Cape Denison was very remarkable and-probably nothing
grander is ever seen at any other locality in the world, but such occasions were quite

“exceptional.” On the other hand, bright aurofae in the form of curtains and arches

were abundant, and, in many cases, of sufficient intensity to devélop a red colouration
along their lower margin. Fainter effects, however, prevailed during-most of time,
and all gradations of luminescence were presented down to delicate haze effects, which
could not be deﬁrﬁtely'recogniéed as auroral had they not been. traced, step by step,
as faded forms of brighter manifestations, or been found to subsequently wax into
definite aurora. '

A notew orthy fact seems to be that whereas in the Antarctic zone very delicate
and faint effects aré constantly appearing, they are not notable to any extent in the

Subantarctlc regions as judged by our own experience.

On a number of octasions at Cape Denison the light of .the aurora was sufficient
to illumine the landscape -noticeably. Once during full moonlight a strong: auroral
curtaln, t;raversmg the sky from east to west, was well defined everywhere except
immediately in the vicinity of the moon itself, where it faded into invisibility, though

" the moon was seen clearly through it, unaﬁected by the intervening auroral luminescence.

At the maximum phase of the great aurora of 6th July, 1912, all stars (not the
planets). were -obliterated and very distinct shadows cast. Also the landscape was so

lighted that objects could be seén one mile away..
*103()4_1‘ ‘ :

-
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" On account of the fact that only the weak aurors remain sensibly steady, it is.

-scarcely possible ~to secure useful photographic' records, which are sharp in detail.
Plate VI is the result of about 10 seconds’ exposure in the case of two ordinary bright,
_curta,lned bands in which there was exhlblted a moderate amount of inotion. The
result is too hazy to be of value in defining the detail and features of the phenoimenon,
- As a consequence, resort has been had to sketches, of which a series arc presen‘red in
Plates T to V. None of these is intended to represent faithfully any pmr‘mculm oceasion,

‘but they are all founded on specific cases, and are to be taken as generahsed forms of

such cases,

IV.—OBSERVATIONS RELATING TO VERY FAINT'PHENOMENA.

‘ To the careful and crltlcal observel the appearance, as seen from Cape Denison,
of the weakest form of auroral ,manlfestatlon Ie(,ogmsed in our nomenclature was
specially noteworthy. The forms assumed were, for the most part, haze patches and
haze arches, but, at tlmes, there way the appearance of auroral haze dlstrlbuted over
'large arcas of the sky in an exceedingly tenuous form. - On such occasmns when
-loggings of this nature -were made, the question as to whether it might be a luminous
fog (condensed water vapour) was critically considered before-entry in the record.
- Furthermorte, if I, myself, was not entirely responsﬂ)le for the éntry, I at least checked
- the same by Ppersonal observation.

In order to glean some idea of the phénomenon of haze arches, reference should

be made to the entries of the evening houfs of the 5th and 6th June, 1913. Auroral
"manifestations were noted to wane until so faint as to be unrecognisable to the average
“observer, then to maintain themsélves in such faint forms for many minutes and often
several hours, finally to wax again, not as & new appearance; but metely as a renewal
of the old feature. This fading and revivification may take place fepeatedly, so that

there is no atom of doubt that the very faintly luminous haze observed on such
" oceasions is; in fact, an auroral eﬂ‘ect

. Be it understood that I am_ dealing with truly faint effects, such as can be
distinguished only on very dark occasions, the extra darkness of the sky permitting the

necessary contfast. On the Anfafctic Continent, such dark, clear nights are often

unusually dark and clear, for the atmosphere is.very free from moisture ; more so than
évén the deseit; also being situated far from other lands where rising dust stocks the
air with dust imoates, the cl'cmty of the view of_ the heavens is siiperlative at times of
clear undisturbed weather. These very faint phenomena ate quite beyond the power
of discernment unless thé &ye has fully accommodatéd itself to the dark, for which a

period of ten mirutes, at least, is requited after leaving the lighted interior of the Hut. -

A recorder going outmde the Hut for the usual penodlc observatxons and makmg a

"
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hasty surVey of the skv for auroral mamfestatlons would normally take no cognisance

of these most delicate effects. Furthermore, it can be added; from personal experience; .
that only a proportlon of individuals have that sensitive vision adequate to appreciate .
very. delicate 'luminous phenomena - Before undermkmg such- observatlons, a recorder
should . satisfy HLimself that lie. has the. necessary sensitiveriess of - vision undcr

condltlons of darkness.

For further. examples of log entries of haze arcs refer to July, 1913, on the 8th

'at 20h. 33 m. and 21 h. 30 m., also on the 26th at 28 h. 7m. Other examples are
- recorded, but most of the observers: who contributed to the record would, in all

probablhty, pass faint phenomena of the kind. l*urbhermore it wis only on very cleap

- occasuons that such observa.tlons were ab, all possible.

-It was ea.rly noted,- Sth J uly, 1912 ,at 18 h. 27 m. ﬁhat there was a great similarity -
in’ appearance between definite auroral nebulous haze, such as was frequently seen as a
faded phase of an obvious aurora, and certain faint luminous appearances seen in the
heavens, .and not obviously connected. with aurora. Such luminous hazes might

.. occupy only portions: of the heavens, and the tendeno) to be seen to the north was

greater than to the south, as indicated in tho record of 1st- July, 1913 at L h 5

The entry at'5h. on 8th July, 1913, is of mtereqt in connection with auroral
haze-effects.. On that ocgasion several very faint haze arches were visible high in the
Lieavens, whilst all along the horlzon in the N.E. qunrter there was noted a belt of
auroral haze; the journal adds, “ apparently due to paokmg of very low haze arches.
Compare thls effect with the luminous horizon noted at other times.”” This was a

.case where faint auroral bars could be detected fairly widely se}arated m the higher

heavens, but apprommatmg to each other in the lower sky, owing to the perspective :
view. Finally, along the horizon a nomeeable luminescence was -observed, apparently
due to the fact that the line of. mght at that low angle would pass through several of
the haze bands one behind the other, ‘with the result that a more conspicuous

" luminescence was presented, notw1thstand1ng the distance away. The final suggestion

being that, when on other dark occasions, the sky near the horizon appeared more
luminous than the upper heavens, the explanation may be that tenuous auroral haze
i8 pi‘esent, becomirig more obvious ag the line of sight approaches the horizontal, for
there it‘tra,verses a greater thickness of the upper atmosphere. - ‘

On the 25th August 1913, mention is made of “a faint greemsh yellow tint

tof the last traces of sunset.on the horizon between W. and WNW”' Such

greenish-yellow colour, very similar to the auroral tint, was a'common feature of the
last stage of tw111ght after sunset. In this oonnectlon reference should also be made.

t6 the entry for 7th July, 1913, at 23 h. 29 m. when o “Gurtain which had appeared in -

the N.W. to EXN.E. at an elevation below 35. deg above the horizon faded to a faint,
nebulous band ; it X in intensity and colour resembles the greemsh yellow last_traces of -

twilight.”” ‘
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In considering any possible relationship with twilight effects, it is to be remarked

'that ‘two peak points in auroral frequency- at Cape Denison were, respectively, just
after sunset and just before dawn, in each case as twilight faded sufficiently auroral
bands became recognisable, a feature which is dealt with in a subsequent section. A’

reference in the log bearing on this aspect is that of the 27th August, 1913, at 19°h. 30 ni.,
where, in recording exceedingly tenuous haze arches, it is mentioned that “ that above

the W. horizon tapers as it. rises;  and suggests a eonnectlon with the ]ast traces of
twﬂlght o .

In conclusmn, therefore, 1t may be said that famt nebulous haLe of a definitely

" auroral nature was indistinguishable from certain very faint luminous hazes sometimes .
appearing in-the heavens, which were not obviously explainable in any other way than
by assuming that they were, in fact, diffuse auroral manifestations. Furthermore, -

there is a vague suggestlon that somethmg of an- auroral nature i3 assocmted w1th
twilight. '

V. '—COLOUR

The general colour effects, to which the observer becomes accustomed from ;

observations on dark nights, appear of a different tone when seen in bright moonhght
or in twilight. -Ilastrations of such effects are noted under entries for 27th April, 1912,

~at 20 h. 30 m. and 26th May, 1912; at 20 h. 10 m., and 17th October, 1912; at 22 h. 30 m.

Under such cn‘cumstances the tendency is for the normal greemsh yellow tint to appear
more green by contrast with the warmer tone of moonlight: By contrast with tvnhght
the normal colour ex}ublted by aurors appears cold and palid. -

Viewed in the absence of twilight or moonhght the auroral ]ummescense in
normal cases is always of a greenish-yellow tone of sensibly uniform tint, a colour which

in the past has been referred to the prominent line of the Krypton spectrum. With
increasing intensity, auroral phenomena exhibit a range of colour extending from a

vivid. green. to crimson. In all such cases of bright colouration, the demonstratlons‘

show every indication of belng more intense than usual.

Special colour eﬁeots of this nature»-wore recorded at all three stations. At

Macquarie Island the auroral manifestations appear to liave been more often variously

tinted than was the case at the two Antarctic stations, also the coloured glows continued
for longer periods. The colour phenomena, as seen at Queen Mary Land, were quite
si_mi]er' to the manifestations at Adelie Land. As scen at these latter localities, auroral
haze, as well as ordinary nebulous patches and streamers, and even disjointed curtains,
never showed more than the normai greenish-yellow colour., But ‘more intense
phenomena, such as strong curtains and arches, as well as sheets of intensely luminous

)



.

on dates as follows —_

RECORDS "OF THE "AURORA POLARIS—MAWSON. ' _ 149.

nebula, occasionally nqted, were frequently variously coloured. Some of the most
powerful displays exhibited a lilac tone. At other times there appeared a range of
colour from crimson to bright green. o

Referring to the Adelie Land record, cases where specml colour was noted ocourred ‘

A

1912. " h.om. C1918. . “h.om,
May B e .. 21 80 May L. e o210 15
. 12, & .. 1T 00 N Boe e .. 20 15
. 15 .. .. 2 45 June 10 - . .. 022 B4
June S.. .. .. 21 40 o - 19... .. e 237 IGet.seq.'
o 8.. .. .. 22 B5etseq.  July Tove e .. 23 .(jSet.seg.
we 9L L L. 22 48 ., 10... .. .. 22 53 '
. 10 0T L 23 Obeseq. - August 2T .. .. 23 00
., 30... we 200 52 September 9... W 21 46
July 1 23 17 October 19... .. .. 22 38
» b 19 50 et seq. ’
" 6... .. .. B 05 -
” 6. .. .. 18 40etseq. .
" 7 ' 4 36 et seq.
. August’ 6... o 17T 00
N 10... ‘.. ... 20 20
September 12... ... .. 20 26
0 A8, - L L 21 20t seq.
October  15... . 2202 et seq.

M. .. .. 2l 45

»

The occasions on which the most remarkable colour effects were. observed
happened during the cvenings of 8th and 10th June, the 5th and 6th July, and the
18th September, in 1912. On the first of these occasions, at 23 h., the already strong
curtain effects gave place to (at a pPoint just east of the zenith) a rapidly-broadening
sheet of luminescence. This extended laterally and particularly to the E.S.E. in a.
pulsating fashion. ' ' ‘ :

The seething nebulous luminescence presented the appearance of a sea of breaking
waves, the whole area appearing like the surface of a choppy sea, and, on its eastern
margin, the waves broke successively further and further in that direction. . The waves,
and particularly their “ crests,” were of a rose-pink to red colour, whilst in the intervening
areas flagshes of brilliant gieen appeared. The whole was a remarkable exhibition of
intense auroral activity and of colour. In this case the rod colouration appeared,
notably on the waves as they swung towards the direction of advance of the phenomena,

“in this case to the E.S.E. ‘

Out of all these records comes the general observation that. as seen from Cape
Denison, red tones, when they appear, are distinctive of the lower margin of auroral
curtains as contrasted - with a greenish tint in the upward extension. Further -
leference to colour distribution in arches is made later in the text ‘
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. VL—ALTITUDE.
No measurements were made of the alfitude at which the phenomena appeared.»

The impossible weather conditions of Adelic Tand made it impracticable to carry out
simiiltahéous observations foi height deterininations from fwo separated stations,

in wireless communication, as was planned. However, there is nd reason to suppose

- that in regaid to vertical distribution the phenomena in the south differ from those
_of the Arctic regions whieh hfwe been very fully Studied by several observers. -

The Ia,test ﬁndmg* in the case of Arctic mamfestatlons 18, that the lower limit
is httle below an altitude of 100 kilometres, whilst occasional .ones are at an.elevation
of 300 km. The bulk of all aurorae have been shown to be situated, so far as their lower

- margin is conceried, at about the 100 km. to 105 km. level, or about 1he altitude where,

1t seems probable, that the nitrogen- oxXygen atmospliere of the lower zone gives place
to an upper stmtum composed predominantly of hehum and hydrogen T

911011 entries in the log-book as “ the. aurom appears to be lower in the sky than °

usual,” which appeer at intervals, rcfer enly to the impression made upon the__ observer,

and cannot be regarded as a definite record of proximity or otherwise, for in the same

way, depending upon the atmospheric conditions, the stars appear distant or other-
wise, ‘ o '

No auroral phenomenon came under my notice during the two years of observation
mn Adelie Land, which, for its explanation; demanded a lowor altltude than shown by
Dr. Stormer to be the case in the ocandmamen I'Oglol]

Curtains and H.lChGS extcndmg to the horlzon appear, of course, to meet 1he
Jand or zea surface, and may be so miraged at the _apparent contact as to result in a

_ blurring, suggesting that the auroral light has descended slightly below the horizon on

the line of sight between the observer and the horizon. Cases of this kind, apparently
affected by mirage, are recorded in the log of the Cape Royds Station.t In this fashion
arches crossing the heavens and disappearing behind the sky-line of*the high shoulders

of Mt. Erebus, sometimes appeared to be slightly kinked near the apparent point of -

contact. Mirage effects are oftcn very remarkable.in the Antarctic regions; patticularly
along the coastal zone, consequently allowance should be made for possible dlstortlon
of phenomena when seen at very low a,ltltudes

In the Cape Royds log a number of cntries appeer of low altltude lummous
' mmufestatlons which werc not regard_ed as necessarl_ly auroral. In most of ‘those
cases the possibility of the appearance being due to the r‘eﬂection of a distant aurora,

L ‘:ummun of Results of the Aurors Rorealis Fxpedltlon of 1013 to loseckop, Norway,” Ly Cuarl Stormer, Terr.
Mug and. Atmospheric Electricity, Uec., 1016,.p. 157.

t ** Les phénoménes d’aurore botéale et les problémes qm 8y rnttuehcnt »? par Carl ’Strrmer, Vc Congrés des
Mathématlcxens Sccmdm'nes (& Helsingfors), ]922, pe 74,

t Loc. cit.
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or of the moon hidden from the observer—perhaps behind the Ross Island highlands—
was borne in mind at the time of logging. -Consequently there iz  reason to believe

- that not all were to be explained in this way. In all such cases the effects were faint and

nebulous. Examples werc luminous borders on condensation clouds over Mt. Erebus
and luminous a'p‘peara,nces in cloud strata and fog banks.

Weak luminous phenomcna niay .result from phosphoroscence, triboluminescence,

frictional electricity, and brush dlscharge It may be that something of the kind
~ operates under special circumstances to produce some of the phenomena recorded. The
- .rapid subjection to very low temperatures of ice crystals formed rapidly from an

atmosphere rich in water vapour suggests conditions conducive to triboluminescence.
Tuminous phenomena atising from the friction, in high velocity winds, of snow partlules

- at low temperatures were noted at Cape Denison.  Tn the winter hurricarics the cloud of '
' ,dmftmg snow on the land ‘slopes to the south of Winter Quartels at Cape Dehison
presénted at timiecs the appearance of bem;:, wmkly solf-limiinous. At all tiies, in such -

hurricanes, the Stcady glow of 8t. Ilmo’s fire (silent discharge) lllumnuted all pointed
objects. )

[

- VIT HOURLY DISTRIBU'J ION OF AURORAL PHE NO\‘lENON

An analy&nb of the Cape Denison record appears in tabular form herewith, tables

11A to 11P. The figures under the columns headed ““ Auroral phencmena recorded ”

refer to the number of occasions, within the particular month, when auroral phenomena
were noted for particular hours. The hour is taken to cover the half-hour preceding.
and succeeding. that quoted. ~Any single report of aurora within the hour secures an

entry for the hour, and no additional recognition is given where more than one report - -

of aurora appears within the period. In cases wheré the only manifestation has occurred
just about halfway- between two hours an entry of half an oceurrence only is given for

" each hour before'and after.. In a few cases a quarter entry appears where an hour has

been singularly free from aurora and merely very. faint appearances showed up about

‘ half way between hours v

The ta,bular statement 1s in no way quantltatlve as regards 1ntenslty, but a rough
quantitative idea of the spread of a .particular occurrence over the heavens is secured

by spreading the recotd over as many sectors as it aflected. - ‘Where no aurcra was

visible though the meteorologlcal conditions were favourable-for observation an entry
also appears under the appropriate column. Tn arriving at the entries under “ Total
hotirs sky not obscured,” failure to observe though the sky may have been favourable -
for observation is included with the normal overcast or dense drifting occasions
when the sky. was truly obscured. - It was very seldom, however, that hours were

. missed.
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TasLe II A—MarcH, 1912.
Avreral Fhenomena Eeeorded, ' Total : -1 -Total
. . . Number Sl:v Total - Ocqun:encca ;\ urors
Tour of - of Hourly unoh;(ured_ Hours ‘3“:\"‘"9 _:Is’bli&;i
Local Time. N. Y.E. . ST S, W, w. x.W. | Zenith Occurrences ,A‘"(;Gm 1 8ky not D;‘ﬁlv ‘;;c;m Ofr f:tt;::-.r\'able
o | to to. to o’ to to Sto- . (within Slel:-r'c"lrls. visible, | Obscured. o ohservable| oceasions.
N.E. T. 8.1 8. 3. W, w. NW. N. 209, |, . oceasions,
4 1 . 1 4 10 4 9 11 .55
75 | 2 35 | 4 17 5 13 13 61
55 | 3 3 4 155 6 145 11 59
4 |2 2 5 13 6 11-5 Il 48
7 2:5 1 1 25 | 55 . 19:5 p) 11 18 . -82
25 | 1 . N 1 1 55 9: 12 08 25 -
2 1 e | 05 ‘2.5 6" 35 7 0-9 50
2:5 . o 15 | 15 25 2 10 3 6 1.7 50
25 1 35 5 7 05 29
Total...... 375 1 125 | 0 25 | 3 0 |13 |25 2 100 435 | 91 . |Avs Ll |Aw. 51
. TasLe II B—Aerir, 1912. .

1 T 1 . 1 .6 7 o1 14
19 ... 401 1 - 15| 1° . 45 - i 5 o1 06 29
20 4 15| 05| 05| 05 15 2 10-5 5 9 12 44
21 i +5 1.3 05 15| 05 10 C 15 8 | 13 8l
22 . 65 | 2 1 1 10-3 2 T 13 71
28 e 1 ] .. 1 ‘45 5 ol 40
Midnight ...| 45 | 25 | 1 o2 10 4. 9 | 11 , 55.
| I 57| e | e 05 | 25 5 3 "ol 06 55
2 35 1. 1 1 1 2:5 1 11 13 7 { 16 79
3 2 o 1 1 1 17 2 1 9 35 65 i 14 46
4 . 1 . 1 1 2 27 2 9 5 7 | 13 20
5 1 w1 I A | 1 2 8 35 (RN O 53
6 1 1 o5 | 1 1 45 55 85 05 35
Total...... 32:5 | 11 4 56 1( 351 5 |105 l 17-5 5 } 94.5 ‘ 50-0 98-0 JAv. 1-0  |Av. 49
TasLe II. C—May, 1912,

177 oo 25 | 2 . .. |15 1 7 A 11 06 : 36
18 e 2 25 | 05 . 05 | 1 2 1 95 ‘9 13 07 31
19 e, 5 17 1 1 45 10 115 0-4 13
20 | 2 1 1 1 4 55 85 . 15 | .05 26 -

21 e, 3 2 25 7.5 9 13 0-6 3L 7
22 e 6 4-5 1 5 165 8. 13 13 38
23 e 3 15.] 3 05 | 25 75 85 11:5 0:7 .26
Midnight ...[ 45 | 3 05 | 2 05 2 1 - 16 9 - 15 11 40
) I 15| 2 1 25 7 65 12:5 06 56
2 . 3 | 05 1 .2 6-5 65 115 06 52
L ST 15| 05| 1 2 .. e |2 2 9 6 9:5 09 . 37
R 5 15| 15 050 05 05| 1 1 3 11 65 9 1-2 28
i S 2 2 2 A5 | 05| 152 2 3 16-5 55 95 17 42
6 4 4 351 .. L.os 05 3 35| 5 24 ¥, 6 - 13 18 54
T v 1 3 ]2 b 2 3 13 v 12:5 10 40
: . 1 . "1 10 11 o1 9
Total...... 30 |28 I 16 ] 8 ‘ 2 4 ] 125 ;133357 19 162 1125 1770 |Av. 09 JAv. 34
. ‘ N - ‘ '

w0
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TapLe II'D—Juxg, 1912
Anroral Phenomena Recorded, - ;Tota! » Sky . Occllll(r):::lncs Alirora
: ) Number i Geoured, Lotal in all Visible 18
Honr of : ; of Hourly No qu_urs " Scetors, percentage
Local Time. | N N:E. i. S.K. 8. S.W. W. | N.W. | Zenith 0““.“““'1""’-‘9 Awrora |- bky “?i Taily Mean ol observable
to to to | to, to to to “to {within Sl=ntn visible. obsenred.  of ohservable oceasions.
- N.E. E. S.F. S, S.W. w. | xw. | N 20°). SeCHOrs. f occasions.
16 1 1 1 2 ‘15 65 145 175 04 17
17 65 | 35 0571 25 | 4 1 19 10 19 10 53
18 e 765 ] 85 05| 05 05 25| 6 1 22 10 19 1-2 53
19 . 66 | 2 . 115 125 18" 06 31
20 v 65 | 25 i 25 115 85 165 07 48
21 .. 8 75 . .20-5 5 17 1-2 - 70
22 .. 106 | 56 1 1 1 76 . 255 5 16 16 70
23 s 10 55 1 . 4 75 3 31 42 16 1-9 72
Midnight ...| 7 6 |25 ] 8 235 10-2- 18-5° 13 44
R 65 | 25| 05| ... | . | .. L 25 8 1 19 ! 156 12 18
N 25 | 1.5 | .05 | 1 2 3 1 115 9-2 15 08 38
3 ... | 25 16| 2 1-5 L 4 45 |- 2 19 9-2 156 1.2 40
4 . 3 |2 15 | 2 36| 25 4 18-5 8 16 1-2 50
5 e 35| 15| 4 [ 25| 05| .. 45 | 5 "B 26-5 85 185 14 ‘ba
[ S 8 55 | 75 | 1 o6 | 15| 85| &5 | 10 49 55 18-5 26 70
S 2 |2 5 1 1 151 9 25 9 33 65 175 1.9 63
8 1 1 1 56 | 1 11-5 1 19 06 42
Total...... 905 | 545 | 2756 | 95 | 2 6 |54 76 39 359 1465 - | 203 Av. 1-2 lAv. 51
‘TapiLe IT E—JuLy, 1912..
16 .. 15| 15| 18 | .. 05 | 16| 05 2 9 18-5 21- 04 12
| & A 9 35| 35| 16| 2 25 | 65 | 76 4 40 6 21 1.9 71
18 ... ...l 10 6" 45| 35| 3 15| 6 12 3 49-5 6 21 24 71

: T m . of .

“197 e 6 1 1 1 41 1 4 05 185 105 185 1:0 43
20 e 66 | 2 e e 1 3 7-5 2.5 °| 225 10 19 1-2. 47
21 7 2 1 0-5 . 2 5 | 2. 19 105 18 10 42
22 . 10 | 4 1 1 05 2 65 25 65 | 175 15 63
23 ... 11 3 1 1 2 10 2 30 3 185 1-6 84
Midnight ...| 95 | 25 . 1 1 3 9 27 55 195 1-4 80

) IO 85 | 351 2 05 | .. e | 057 B 20 6 17 1-2 65
2 e 6 2 1T .. | 5] 15| 65 175 65 155 11 58
3 | 6 15| 25 1 » 05 | 4 35 1 20 75 15-5 1-3 52
4 e 6 25 3 15 | 1 45 | 5 6 32:5 65 15:5 2-1 58
3 3 25 | 65 | 4 1\.‘ 15! 7 4 8 375 . 6 18 2:1 67
6 35 | 4 56 | 25| 38 11 g5 | 11 56 4 17 33 76
T e 5 | 5 46 15 |15 | 85| 8 11 63 45 185 29 6
8 ... 15| 16 1 1 .25 | 8 2:5 35 26-5 10-5 195 1-4 46
Total......ill() 50 49.5 | 27 16 19 \ 72 |wo2s | 575 | 5035 1280 3105 |Av. 16 JAv. 59
M |
*10864—TU \
ll
\!
5,
"
i
4
[
i
&
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Tasre II F—Avucust, 1912,
N Total
e P e | mmbe L] mow | Ocpimaes | pue
Hour of R - ] ] Ovcurrences' No Sk(;’“;sn.t Seetors. percentage
~ Locat Time, N.E. EB. S.E. 8. ) S.W, L N. W, | Zenith in all Autora obscured. Daily Mean |of observable
to to to to to to to to (withl Sectors visible, * |of observablel oceasions.
N.E E. S.E. 8. S.W. w. N.W. N. 20°). : occnslons.,
17 e 1 e e [ e | e e ] 1 11 12 o1 8
11 JO 45| 35| 05 | wo | o | o [ 1 2 e | - 115 67 14 - 08 52
19 3 2 e 1 | . 6 85 12 0-5 29
20 ......... 8 |16 | i | v o | e il 28 |10 95 16:5 06 | 42
2l e 6 16 | .. e | 05 35 116 77 142 |.. 08 44
22 . 9 | 4 e | e Ul | 0B | 48 05 185 55 | 155 12 65
28 .| 8 1 25 ol .| 0B .0B] ... | 6 05 | 15 3-5 125 1-2 72
Midnight ...| 76 | 1 | . | o | oo | oo | o | 8 165 4 .1 14 12 1
) S 6 | 2 o | e | e | L 0B | BB 1“ .| 4 12 12 66
2 e 45 | 15| 05| 05| oo | o | o | B | . 12 15 13 09 46
3 25| 2 1 3 R 85 8 126 | 07 36
4 5 2 s - R O I ' 3 L 25 65 13 19 50 .
B 25| 05 | 4 3 05| 1 4 | 65 4 26 55 12:5 2.1 56
B ereeeeens 4 3 .4 | 3 we | 15| 651 6 | 45 32:5 6 17 19 65
T e o5 | 05| ... | .. | 05| 05 1 3 14 17 ‘02 18
.Total...... 615 |27 | 1456 | 9 1 [ 3 |85 57 | 135 | 2110 1079 207-7 :Av. 10 |Av.48
‘TaBrLE II G—SEPTEMEBER, 1912,
OB | oo | e | i | e | e | - 2:5 13 15 .02 13
96 | e | oo | OB 06| .. | 1B 1 14 14 22 07 36 .
56 | .. 3 | 8. 05 24 T 115 22-5 11 48
3 |1 T I SR 85 1 20-5 85 22:5 13 62
350 o | v | e b e | 0B | 4B 1 18-5 13 . 23 0-8 43
3 | .. |losiosi ... | 05| 45 175 “11+5- 21-5 07 47
0B | woo | wo | e | e |1 4 |- .. 105 10 20-5 05 51
o5 | 1 |1 2 65 1 2 18 105 | 215 0-8 51
i 1 1 25 | 96| 4 25 10 | 21 12 62
e |1 | 3 05 2 75 16 20 . 04 25
1 1|1 1 1 6 18 20 03 10
Total...... 675 | 20 871 36| 1 25 | 146 (466 | 125 | 1736 | 136 2295 |Av. 08  |Av. 40
TasrLe II H—Ocroser, (first seventeen days), 1912.
, / .
N e, S OO U I I RO R i 55. 65 02 15
22 e 3. | 2 SO O I IV PR /8 16 46 18 |- 66
. SN 3 1 e b o e | 28 e | 4 BB 3 66 10 64
Midnight ...] 15 { ... | o | v | we | e | e | 16 |/ 3 45 65 0-5 41
R S TR R T B T e e ‘ w02 . 36 75 03 53
Total...... 96 | 3 0 0 0 o .| o '8 0 / 20-5 180 | 3146 |Av. 08 [Av. 46
[.’
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“ TapLe IT I—Marcy, 1913.

.‘)_ . - A.urorzg]Phenomonn Recorded. S N'i?ntgi’,r 8ky Total Ocr,ﬂl;’g:;:]lmlce! v‘?l-l{]?“
F1 H?ur.of of Hourly |unobscured. Hours. Secxt}o!;sl. perilen:ar:z!e
‘ o feeatTime |y | xk | B | SR | S | SW. | W. | XW. | Zemtn | Occurrences) NoAurora| Skynot | poily Mean of observable
go‘ to to to to tg to to (within Sectors. : * |of observable occasions,
N.E. E. 8.F. 8. S,\l\’. w. N.wW, N. - 200, - occBsions. l
L d
22 1 1 2 - 2 3 07, 33
23 .. 2 1 1 1 5 1 4. 1-2 75
Midnigh 1° |1 . 1 1 4 1 4 1.0 76
1 e 1 1 1 o 3 4 6 05 33
2 e 1 1 1 2 5 3 i} 08 50
! Total......] 5 3 1 0 1 0 3 ' 4 2 19 11 23 |Av. 08 [Av. 53
TasLe II J—Apgrin, 1913.
[ - —
. 1 VR 1 2 5 7 03 20
LI 2 L 1 4 16 8 05 20
2 | 2 4 A 10 04 30
5 5 1 1 3 16 -5 | 15 1-0 50
4 1 1 -1 4 1 12 i 126 - 10 44
-3 1 1 5 65 11 05 40
- 3 3 10 - 13 02 23
1 1 1 5 8 7 n o7 | 36
2 2 1 1 . p) 2 2 12 | 66 115 06 .43
1 4 . 1 6 . 7 11 05 36
1 1 1 3 6 9 . 03 33
2 2 1 o1 6 65 9 07 .28
Total...... 19 |14 6 | 2 0 |11 |20 7 80 776 | 128  JAv. 06 lAv. 34
W ;
TasLe IT K—1913.
T17T e 2 05 | .. 16 .. | 4 6 11 04 45
18 .| 4 1 2 7 6 11 06 45
19 . 2 1 - 3. 7 9 03 22
20 e 3 1 ; 1 2 7 5 ) 08 44
L] I 4 3 1. 1 9 4 10 .09 -60
22 ... 8 2 1 3 1 13. * 2 11 1.2 82
. SN 7 2 4 05 | 135 2 10 13 80
Midnight 4 1 3 1 9 3 1 08 73
| I 2 1 |2 5 4 8 06 50
. 2 e I R 2 3 4 7 04 43
3 1 1 2 1 B 4 7. 07 43
4 e 1 1 2 e 11 7| 2 7 3 7 Lo 57
6 reeeenen a1 ) o5 o5 | .. ] 05| 16 3 1 "3 8 09 | 82
I Ty o oes o5y L | . 12 2 1 1 3 8 09 - ‘62
3 y T e 05 S| 05 | 1 3 4 7 04 | 43
Total...... 37 |14 3 1 0 0 | 65|25 | 145 | 1028 60 13¢  |Av. 08  |Av. 65

=
{
i
H
f
H
9|
3
L
i
t
i
3
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§
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TasrLe II L—Juns, 1913.
Auroral Phenomena Recorded. - NT‘lj\tﬁ}- Sk VT t.i OCPI:{:(;::I]]COS Aurora
L Hour of. - of ]il{c‘nu:lry nnobsgurerl }iguz:si. | all \‘isihlte b
oabTime. | | wp | m | sE | 8 | sw.| w. | XW.| zenitn | Occurrences | No Amrora | Sky not Dot ean of abservable
1 d0 1 ote to to to to to to | (withi Lin all visible  pobsenred” | 1vcorvnblel  oeenslons.
NE | B | sk | s |sw | w |xw. | X | 200 | Sectors | ocensions,
1 1 o | e | e | e | 1 3 8 10 0-3 20
4 15 .o o 05| o] 2 2 10 1 15 07 Y
7 | 3 e | e OB 15 | 2 15 25 18 8 16 11 © 50
6 35 | 05| .. |1 e 05| 38 [ .. 145 9 15 10 40
8 .70 AU AU IO R P I ¢ - 11-5 7 15 08 53
9. | 3 o b s 0B 2 145 7 16 0-9 56
8 T P e e e | '35 14:6 1 16 09 56
9 25 | e | | e | |1 6 1. 195 1 16 12 56
7 35 | 2 I~|... | .o | 18] 7 v |22 9 18 12 50
6 |1 NN | 3 25 | 2 | .4 1 20-5 9 17 1.2 47
25 | 1 | e | e | e | e e | 28 6 12 15 04 20
1 25 | 16| . | oo | .o [ 0B | 1B 2 9 11 .15 06 27
45 | 3 35 | . | v | . | B 1 3 19 5 12 16 58 -
3 45 | 4 1 T I T 6 24 4 16 16 5.
25 | 4 4 5 | .. | .| 8 25| 6. 266 4. 16 17 75
T v 1 15 | 45 | .. e | o | 881 3 1 225 © 86 | 136 17 70
Total...... 795 |30 |20 45| 45 | 46 [27 |455 | 305 | 266 | 1216 | 2415 |Av. 10 jAv. 49
~Tasne I M—Jury, 1913.
17 .. 2 2 .. 1 2 .. | 0B 7-5 8 13 To08 | 38
18 7 - J I S I O e | 4 1 16 5 13 12 4 8l
19 . 6 35 | o | oo | oo | 1B | 25} 3 163 | 5 126 138 60
20 ... 105 | 5 e | o 05| 2 | 351 5 2 28-5 4 1 2.0 71
21 ... 10 45 | | e b | e 28] 8 23 47 147 16 88
22 ... 95 | 4 o | e | 1B 381 195 35 | 145 I 13 6
23 ... 65 | 3 SUU IOV N N O O -1 -0 T | 18-5 C29 | 14T 13 86
Midnight ...| 756 | 26 | .. | .. | 05| ... | 2 6 | 2 205 | 87 147 14 4
1 e, 95 | 85 | -... 15 | 4 8 1 27'5 82 14-7 14 78"
2 65 | 1 05 | 06 T | | 15| 4 1 15 45 136 11 86
5 5 15| 05 | .. e | 08| 25| 4 1 16 77 157 10 51
Y I 5 5 156 2 | v | oo | 36 35 45 26 | 86 | 145 | 17 41
5 e 3 3. | 46| 25 | . | w. | 45| b6 9 32 65 145 22 . B
6 e 55 | 4 45 | 1 | .. 365 | §b 7 51 45 14 2:2 68
T e p) 1 05 | .. e | 0B | 6 2.5 3 155 5 14 11 64
8 .l 1 1. 05| 15| 1 2:5 7-5 85 12 0-6 30
Total....| 965 | 475 |12 | 6 | 2 | s5 |425 |67 | 365 | 3185 843 | 2240 |Av.15 |Av. 62
o TasLe II N—Aucust, 1913.
18 e 2 12 ) 03 | oo | wee [ Teee | o | 2 55 | 2 75 0-7 3
18 ... 3 2 | [ o | o |1 15 | 15 9 < 3 7 13 57
© 20 a2 11 o Lo Ly 0B | 2 25 | .. 102 - 3-5 8 13 53
) 6., 05| .. | .. |1 |0 3 3 135 45 85 1-6 47
02 55| 4 1 1] b 15 1 15 3 85 18 85
23 e 55 | 351 .. 1 1 1 3 15 3. | . 95 1-6 88
Midnight ...| 35 | ... e | 35 .. 7 o4 10:5 06 62
| R 2 2 1 3 8 T 11 . o7 | 38
2 2 2 06 | 3 75 77 w06 | 07 26
3 5 16 | 1 | 35 35 2 16-5 35| 107 16 67
4 e 4 3 3 .2 o5 | 06 1 4 3. 21 2.7 92 | 23 70
[ 3 3 1 3,0 05| 05} 15| 45 ] 23 3 9 26 67
;D 3 3 2 2.5 05 | 3 45 | 45 23 2 .| 10 2:3 80
T v 05 | 05 15 | 05 2 5 15 46 St " 66
Total...... 417 | 267 | 88 | 9 | 3 5 |205 {40 | 185 | 1792 50-4 1246 |Av. 144 |Av. 60

ne
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"TasLe II O—SEPTEMBER, .1913.
b |- Totar
Auroral _Ihcnomcna Recorded. \'E‘r‘l:fglr Sky Total ()cc_ngr%nces. \;{\1)'1;(;“ )
Hn"rpf — = — | of Hourly n{mhscured. Hours. S::'(!t?)r]ﬂ r-erl'scleniefa':xse
Loeal Time. | ¢ | yp. | = | sm . | W1 W | N zenign | Oecurignees| No Aurera ) Bky mob ) paily pean of observable
. to to to to to to | to to (within i visible. | obseured. 1o ree vahle|  oceasions.
N.E. £ 8.5, S. 8., W, | M.aw. X.. 2u°). Rectors, occasions.
20 ... 2 |1 1|1 |1 (1 |3 1 1 - 3 75 0015 60
2L | 3 1 - 1 2 2 2 11 3 9 12 67
22 ... 5| 1 1 2 | 3 1 13 25. 1 9. 14 72
23 e 55 | 25 | .. 1 1 )4 14 25 | ‘10 14 76
Midnight 35| 2 1 e, | 35 1 11 3 110 11 -0
1 ... 6 2 1 - 25 | 2 1 145 3 10+5. 1-4 !
2 e, 5 15 | 05 L. 4] 1 13 &5 | 105 12 48
3 e 2 1 1 2 | 25] 2 /.105 44 9 1:2 55
? SR .25 05| 15+ 2 65 2.5 65 10 "6l
5 . 1 15 | 1 1 45 3 6 0-7 50
Total...... 355 | 12 45 |1 2 2 1135 | 265 | 12 1 109 - .32 :88  lAv 12 |Avi63
Tasre II P—Ocroser, 1913.
. : i I
2 1 11 1 6 - 1315 04 13
5 3 | 05 3 11-5 9 15 08 40
3 2 : 35 85 95 ] 15 06 .38
25 | 05 | ... 3 125 15:5 0-2 " 26
1-6 05 | 05 15 | 1 5 11 13 04 15
2 e 1| 1 2 12 [ 13 02 8
Totalo...| 14 | &5 | 1 | 05| o | o |1 |10 | -3 36 67 | 865 JAv.04 |Av. 23
L]
(@) Total Hourly Occurrences in.all Sectors,

Considering only the months of June and July, when observatlons over the
greatest rmge of hours are avaﬂable the ﬁgureq 111 the foregoing tables mean out as
follows —

TABLE III. ‘
1
Hour ... 16| 1718 19| 20 2t 22l ea|Mae| 1 p 2 | 3 4[5 |6 [ 7|8
. B I
Total occur-) . Sl ; . _ .
, rences in all %) 46 | 191 ] 26-4 | 152 12:5| 192 | 2.1 | 207 | 23:2 | 207 | 12:4 | 15771 237 30 | 40:6| 31 | 15:2
sectors. J | |

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 observatlon it is obvious from these ﬁgures that at Cape Denison, in
the ,wmter months. there are three maxlmum periods of auroral abundance durmg the

-
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- dark hours. These are about 6 p.am., 6 a.m., and 11 p-m: The graph ﬁg 1; ) Whlch
'expresses these mean ﬁgures, very clearly lndlcates the periods of ‘maximum and

mlmmum distribution. o 1

ACH

Fig 1.—Tota! INmeer of Hourly Ovc'currences in all Sectors Mean for months of June and July of 1912 and 1913.
: ' - Cape: Demson

As regards the relatwe lntensmy of. the aurors seen, an estimate based solely
upon the apparent brightness or otherwise of the luminous phenomena as logged in the

‘record cannot_be accepted as correct, for the following factors must be taken into .
~account. Flrstly there is some want of. uniformity among observérs in defining the -
‘degreé -of intensity exhibited.. Secondly, as the atmosphere was not uniformly clear
weather, auroral lights of the same actual intensity 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’
‘appear to-the observer as dull or bright; indeed, only- the strongest -aurorze would be
-visible at all. * Finally; the intensity as noted by v1sua1 observatlon of -all auror® seen

even in “ clear’

?

during twilight hours cannot be strictly compared with that of phenomena appeamng

-during dark hours.. - ' - S -

This bemg 80, no analysis of the record has been made w1th the ob]ect of

'estabhshmg, on’ a quantitative scale, the relative proportlons of bnght and weak’
‘aurore.” But it can be stated that. our expenence at Cape Denison very concluswely
.mdlca,ted that the daily period of apparently most, mtense aurorz was between'9 p.m.
and 11.30 p.m." The maximum phase of the six greatest manifestations witnessed
at Cape ,Demsox_l fell between 11.8 p-m. 'and 11.41 p.m., averaging the mean time of =
- 11:17 p.m.  Four other very remarkable and brilliant auror® of the curtain type
, culmineted'respeetively at 9.25 p.m., 10-0 p.m., 10.54 p.m., and 11.17 p.m.  The auror®

wy

e
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RECORDS OF THE AURORA POLARIS—MAwsON.  1isd

.80 regularly appearmg in the tw1hght hours of early mormng, and to a less extent, of
" “the evening, though never extremely brilliant. to look at, .must often have been

intense In order to be at.all apparent in thhght But there rarely was ever at
such times any other colour observable beyond the greenish-yellow tint: consequently -
it would appear that, after all, the later evening hours were par e:zcellenre the perlod '
of the day when guror® of the greatest mtensrty were' to be expected

The Queen Mary Land record is too fragmentary to allow of the posmbdrty 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: followmg ﬁgures all months bemg, in thls case, taken'into .

consrderatlon . .
TABLE IV. _ S -

[ ]
o
h'_l,._
(]

HOUE' .luceeiuegeneeinecesesmrenenennenensd 17 | 1841 10| 20 | .21 | 22 | 23 | Mde.'| 1

‘Here the most 0bv10us feature 18 the-occurrence of: peaks at special observation
hours, namely, at 6 p. m., 9 p.m. , midnight,"and 3 a.m. It was the custom to make
meteorologlcal observatlons at these hours, and, naturally, more loggings of aurors
appear against them than for intermediate perlods The,slgmﬁcance of the figures "

- is best reahsed In the graph Flg 2.

TEHCE |

T iury. Gecir,

-

ALy

Fig '2.—The'Tota! Numbbr of Hourly'Occurrences in all Sectors'Qqeen Mary Land étation,—Year 19!2-

Makmg allowance for the artlﬁcrally enhanced pos1t10n o the hours - 6 p m..
‘9 p.m., midnight, and 3 a.m. the following deductions may reasonably still be made. .
That maximum period .of auroral distribution was.about midnight, but, that a rapid -
falling ‘off took place shortlv afterwards followed later i in the early morning hours by a -
‘rise. In the evening, as twilight departed, a considerable amount of aurora was commonly‘ h

~ seen, which increased as the evening proceeded with a possible temporary falling off
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at 7 p.m., tlidugh this fall may be all due to the fa¢t'that dinner was on: about that time

‘and inspection of the heavens would then be léss frequent than usual. “That a falling

“off did occur after 9 p.m. seems certain, for if auroral mianifestations were waxing,
observers would certainly have continued to observe .and log the features presented,
only relinquishing watch when a ‘defihite subsidence was established. - There seems
no doubt therefore that a definite diminution in aureral manifestations did oceur, say,
between 9.30' p.m. and 11.30 p.m. . . : S

As regards intensity at thé Queen Mary Land station the period” of intense,
active, and coloured aurorw i§ liter in the évening than that noted at Cape Denison.
Practically all the more brilliant demonstiations 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 Macquane Tsland only that for 1913 is suitable for
analysis' with a view to ascertaining thé hourly distribution of aurors, ‘and even that

.. 1s deficient for, owing to shortage of observers, all regular observation ceased after 10
“p-m. unless there happened to be a deémonstration 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

[N
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" when men were about at 4 a.m., 5 a.m., and 6 a.n. little was ever seen of dauroral lights.
"~ An.analysis of the 1913 data gives the following figures :— -

Tasie V.
HOUE oo it i 19 | 20 | 21 | 2228 | Mde| 1 |2 | 3 ["4 ['6 [ 6"
' Total oceurrences in all sectors...... 55 | 16 | o4 | 31 | 35530 .21 | 5 4 |Pa |2 1

" Dhieseé figures ‘are. graphically pepreseﬁted in Tig.-8; where a-steady rise to 10°and 11
_pan.is shown with a gradual falling oft thereafter. This is distinctly different to the case

cev
bl

L

*Fig. 3 Total Number of Hourly Océurrences in all-Sectors—Macquarie Island Statloh—Year 1913,

kS
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_at the Antarctic statlons where the maxima comparable to this does oceur, but is

supplemented by other mamma followmg departure of dayhght and precedmg the
advent of daylight.

. At Macquarie Island the period of brilliant aurorae corresponded cloéely with that
of Adelie Land. The hour between 10 p.m. and 11 p.m. was specially favbu_red, though

- very brilliant displays appeared at all hours between 8 p.m: and midnight.

(b) Total occurrences in 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 occurrences in all seetions actually logged. But in the case of the Adelie

.Land station where a continuous record was kept, a more. correct estimate of hourly

distribution can be got by dividing the total number of hourly occurrences mn all sectors

‘_ ‘as observed by the number ¢f 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
hour in column thirteen. The quotient which appears in column fourteen is a truly
comparatlve figure. ' L ' o '

"On account: of the mterference of twilight with the observation of any but strong
demonstratlons it is best to group the months into pairs of about 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 dally mean of observable occasions (column

_fourteen) have been plepared and are tabulated as follows :—

- TarLE VI—Mean value for 1912—1913. ,

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

O Hours..l....| 16 | 17 [ 18| 19| 20| 21 | 22| 23 |Mdt.| 1 [ 2 | 3 |-4 | 5 | 6 | 7|8
‘March-Oct. .o oo | 0| o} | o {18 221009 |OBO8| 17| L] o]

© Apl-Sept. ...l o | o | 02] 04|07 11| 1307|008 | 0B 10| 11| 08) 07! 05| ...
May-Aug. .| oo | 05| 07 06| 08] 1:0] 14 12| 09 |08 06] 08| 16| 18] 17| 07 L.
June-July ...... 04| 10| 15| 10| 12|12} 13| 15|13 | 14]/08] 10| 1-6].18]|.24] 1.0 |00
All months ...| ... | 100 1-0] 08 08|10 1.3} 1.1} 1.0 | 08| 08 10| L'3| 1-8) 20| 19

-

" 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

and the last hour (twilight hours) of the figures for the month-couples have been discarded.
*10364—X : .
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This is necessary in-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 auror. \ '

These mean figures are plotted as Fig. 4. In the_case of the “ all months ” curve,
a maximum’ after dark in the evening and again before daylight in the morning is
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4.—Total. Occurrences in all Se'ctors—Mean Hourly Value of Observable Occasions,
Cape DenisonA—Year 1912 and 1913,

a

Fi

_1ndlcated also another in the Iate evening hours culmmatmg ‘at 10. p.m. The greatest
© maximum is round about 5 a.m., 6 a.m., and.7 a. m., but it should be understood that
though' that certdinly was a perlod of prevalent and widely" distributed aurera the

intensity- was weak compared with many of the demonstrations: of».the later evenlng:

¢

hours. - - . . _ ' R

s
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{c) Aurora visible as a percentaqe of observable occasions.

The considerations just traversed have to do with the abundance or spread of
aurora in the sky. The next question is the presence or absence of auroral manifes-
tations at particular hours. The last:column in the hourly distribution tables supplies

 this information. There the figures express the occasions when aurora-was visible as a
percentage 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
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the registration each’ month, chlef of whlch are the relation of moonlight periods to
obscured sky periods. If, for instance, moonhght days happened to. be alse the clear
weather- days, when auroral observations were possible, the record would  differ
somewhat from the case where the clear days were also moonless, for then abundance of
weak effects that were typical of certain particular hours would show up and receive
equal welght in_the log with - the fe\\el strong ones, the onlv ones visible during

“moonlight perlods

In order, therefore, to arrive at a  better congeption of the auroral frequency
typical of each month as it should be under undisturbed conditions, the means for
both years have been reckoned combmmg months of equal dark hours. These means
are plotted as Fig. 7. - There also appears a mean of means, a curve resulting from the
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Flg 7. —Aurora Vlsuble as a Percentage of Observable Occasnons-—-\flean Curves for Cape Denison,
_. Years 1912 and 1913,
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‘combination-of :all months. The drop at the ends of the inon’thly combination curves
is ‘of course the effect of twilight.
'hours figures of each monthly combination. have been omitted.
1s necessary-in’: order to -arrive- at an all- months .curve unaffected - by twilight inter

In arriving at the all-months curve, the first and last
This procedure

ference.
TaBLE VII--Mean Figures for Cape Denison—1912-1913.
Aurora present as a percentage of visible occasions.
Hours ......i...e 16 | 17| 18| 19 | 20 | 20 |22 |23 [Mde.| 1| 2 i3 4| 506 7|8
' : I
March-0sdt. ...| ... v | 0| 30| 49 54 66" | 31 | 36 ° 50 | ... | ..

- April<Septu.c.c| o | ot| o] 20 | 742 | 61 | 62 | a0 | 49 | 53 | 55 47 | 37 | 35 | .. | ...
May-Aug. ..l ... | 40 | 50| 304| 41 |45 | 62| 61 | 6 | 52| 42 46| 51 | a7 | 65 | 42 | ..
June-July ...... 16| 47| 59 | 43| 55| 50 | 66| 74 | 62 | 50 | 45 42 | 52 | 63 | 72 | 68 | 30.
Altmonthé .| 47 | 54| 36 | 46 | 55| 60 | 60 | 67T | 49| 44 45| 46 | 60 | 68 | 68

Comparison of the twin-month - curves.
-progressive change from the March-October
. The midwinter curve shows a .very definite: maximum 'at 11 p.m.,
by minima from ‘maxima. respectively just- after the: passing and just before the

curve.

advent of dayhght

. twilight obscuring- weaker - effects, and it ‘seems-probable - that--were the darker hours

established' the fact that there is a
curves to the mid-winter June-July
separated

The rapid-decrease at the limits is again to be ascribed to 1ncreaqmg

_of longer duration the rise.of the curve would contmue on elther hand 1nstead of
reversing at 6 p.m. and 6 a.m. as.shown. '

: "8.‘“‘DI'STRIBUTI_ON IN"AZIMUTH.

(a) Adélie Land.

- 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

38

20-0

appearances.. _ . _
.TasrLe .VIII-—Mean of 1912-13.
" ~Monthly azimuthal distribution of hourly appearances.

© Sector. i N-N.E. { NE-E. | E:SE. | S.E-S. SS.W. | SW-W. | WaNW.o| NW.oN,
" March-0ct. woevrrernenns, 165 62 0-5 1.9 1-0 00 42 12:9
April-Sept. «eoereierienn| 386 142 48 3-0 16 | 26 12:4 27-6
May-AUg, .cveeeee - 478 - 235 - 106 87 - 15 30 148 40-2
June-July .ocoevenrenitnnn. 94-1 477 1 212 17 | el 95 480 " |72
All months - 492 229 10-8 58 25 38-3

e



L=

1

R‘ECORDS OF THE AURORA. POLARIS-MAWSON.- 167

" 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 southetn sky. The most
' frequented sector is between N. W ‘and N.E. and more abundantly between N. and

N E than between N. and N W It will be seen,.also, that ‘the. curves for the several

Fig. 8. ~Distribution tn Azimuth of Aurora- Cape Denison Station—Years 1912 and*1913.

months dlﬁer little from each other.’

As was found to be the case at Cape Royds,*

‘aurorae were most abundant’ over theé ocean and:most seldom over the land mass
which. extended away to-the seuth; but of course-this relatlonshlp to-the land mass may"

be merely a coincidence.

V-

* Luc. cil.
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Cons1der1ng the appearances of auroral phenomena in ‘the zenith, the mean
monthly ﬁgures are as follows : ‘ ‘

. Mareh—Oct.‘ B Aprﬂ Sept _ o ,Majr;Ahg., “1,.1 June-July.
7. 91 - 164 - 409
" For the full two years, the hourly‘record of zenith appearances amounts to a

. total of 272 occasions. In these estimates manifestations which approached within
° of the actual zenith are taken as zenith appearances. '

An ailgml}’sis of the tabular data furnishes the.following mean figures:—

TaBLE IX—Mean Hourly occurrences of Aurora in the Zenith.

Hour .voeveeeeee 16 [ 170 18 | 19 | 20 { 21 | 22 | 23 |[Mat.| 1 |2 [ 3 -4 | 5 [ 6 | 7| s
" Mareh-Oct. Lo DD LD . 10:25] 000 0:00) 000 | 025 075) 0B | e | eer | e
April-Sept,...... o | e | | 025 05| 062|075 025 | 025 | 025 | 1-50 | 2:00 | 1-25 | 125 | 0-25 | ...
May-Aug. .....| ... |0:25|025]|025( 050 0-25 | 0-62 | 0-25 | 0:50 | 0-00 | 0-00 | 1-25 | 2:80 [ 4-00 | 372 | 1.75| ... .
June-July ...... 0-50 | 1-60 { 1-60 | 0-10 | 1-10') 0-50 | 0-40 | 1-10| ©-75 | 050 | 0:25 | 1-00 | 4:10| 675 | 7-20 | 5:50 | 3-00
All months ...| 0-50 | 092] 0-92 | 020! 0-70 | 0-40 | 0-37 | 0-40| 042 | 0-25| 0-62]| 118 | 272 | 400 | 3-68 | 3-62 | 3-00

The system of meaning adopted in arriving at these figures takes considération
of such hours only as fell within' the observational dark period. For instance, the
mean all-months value for 8 a.m. is givén as 3-00, which is the figure for the June-July
period for, on account of daylight, it was not poss1ble for the other twin month periods
to contribute. . S ‘

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. and
11 pm. A deﬁmte minimum period for such ranges about mldmght and 1 a.m.

'. (b) Queen Mary Laezd..

" An analysis of the record indicates the following distribution of aurorze :

TABLE X—Aziﬁuthal Distribution. Queen Mary Land, 1912,

Sector. - | N-N.E. | NE-E. | B-8E | SE-S. | S-8W. | SW-W. | W-N.W.

Hourly occurrences ......... 13 T l 8 l 7-5 7 5y { B i

S

N.W.-N..

TU275
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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

TR

" Fig., 107—Distribution in Azirmuth of Aurora -Queéri Mady Land=Year (912,

the most ice-free portion of the ocean. This feature suggesting relationship to the
distribution 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 verbul communication from A. L Kennedy, formerly. of the Queen Mary Land Base Party, received now whilst
this matter is going through Press, suggests that their auroral record and my interpretation of it, as indicated in Fig, 10,
emphasises too strongly those appearing in the N. W. as compared with the appearances in the N. and N.E.—D.M.

4

g
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As regards zemth appearances: they may.be tabulated.as follows:—.
Tappe XI—Zenith- appearances Queen Mary-Ldnd, 1912.

23 |Mdt. 1] 2| 3| ¢

1‘){20
|

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, the morning hours between 3 .a.m. and

Hourly oceurrences .....oooeeenenn. .

1 ’“._
|

5 am. constltuted another favourable period:

() Macquarie A‘L(md

Though the record of the Macquarie Island station is but fragmentary, suﬂ"lment
figures are available to glve a good -estimate of the- dlstrlbutlon An analysis of \the
1913 and 1915 records glves the following figures.:—

:TABLE .XII—,Azunuthal- Distribution, Macquarie Island.. ...

Sector. ' | NeN.E. | NE-E. | EAS.E. | 8.E-8. | 8.-8W. | SW-W. | W-N.W. | N.WiN.
Hourly occurrence‘i, T:) | O R . 4. 68 b .22 3|
" . ‘ 1915 oo I | i1 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.jand 8.W..were prmclpally concerned, the
latter being possibly . more affected than the former. - On acéount of the specially
careful observations. made by G. F. Ainsworth 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
be seen were dlstrlbuted over the two-year periods 1913 and 1915 as follows :—

; | TABLE XIII. :

Hour. coivieeeieens e TN ’ 20 ‘ 21 ’ ‘92 23 Midnight: -

Hourly appearance in zenith ..................

i
) - 1
9 ‘.,1 3 Coal ‘

There.was -no,-continuous. observation. to .establish, whether. arches, preceding

morning twilight appeared.in.the renith, jas:was:the case:in the Antarctic:stations:, Buy:

' RECORDS! OF} THE »‘.AUROR’A{) POLARISMAWSON.. 171
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such evidence as there js suggests that, in all probability, a return of the phenomenon
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 %

\ , %
’- Fi'gb 1. —Dis‘t::ibution in Aiimuth of'Aurolra—Macquarie Island—Years 1913 and 1915..
frequency, and the conclusion is that it.is a false indication’ owing to the imperfect
" record. It seems more probable that it should be comparable with the 9 pm. and
11 p-m. figures. :

9. PERIODICITY. - = | S

(@) Diurnal. ' -
The general questlon of the distribution of auroral phenomena throughout the )

hours of the day has been dealt Wlth under section 7 - A further matter namely the -



&
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diurnal fea;ture_ln the trend of arches, is reserved for discussion later on in'connection
with the- detailed. features of curtains and ‘arches. . It remains only to emphamse the

- facts ﬂlustrated in the graphs Figs. 1, 4, 5, 6 and 7.

At Cape iDemson a regular dally processron is apparent beginning, in the months
of: long darkness, by a perrod of relative abundance in"the later afternoon hours when,
at the same t1me the average altrtude of the’ mamfestatlons above the horizon is ‘
considerable and zenith appearances are relatively numerous. After 6 p.m. the
1ntensrty and abundance of the aurora normally ‘wanes and, at the same time, the
manifestations recede to the north At about 8 p m. a rev1val appears low, near the_

‘horizon, in the north-east.” On quiet nights the -evening hours: pass without any

zenith appearances the .auroral phenomena.keeping low down in the north, though
noticeable rising between the chours:of 9 .p.m, and 10 p.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 aurora.marches weet\vard-'
in the rear of the ..daylight . ‘hours. ., With ; the morning hours; usually- round- about
3 a.m., there is'a distinct revival of aurora;-and this is very prominent by 4.a.m., though-..
the maximum rs often at 5 a.m. or 6 a.m. This latter time 1s agaim;a period of zenith
appearances. In all cages early morning aurors are characterised by regularity and
the absence of the intense and spectacular element which is a feature of the storm

_period- of evening aurorae. The appearance of .many parallel bands .in the zehith is

characteristic -of the morning hours. As the morning hours. advance and -grow into
twilight, the auroral bands hold their own, though . certainly. waning to some - extent °
and retreatmg to the west, untll the last stragglers are swallowed up in the increasing:

* light of day. , o o S S

~ This da11y periodic procession as outhned may be referred to as the normal -
cyele The forms assunied 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 perlods which - eccur at least a few days each month -
though the afternoon and early morning features are strengthened, the most intense
mamfestatlons are reserved for the evening hotrs. On such occasions between the

“hours of 9 p.m. and 11 p.m. intense coloured. curtains rise ‘slowly from the north towards

the zenith, often passing 10 degrées or even more to the south beyond the zenith, then °
waning and retreating to the north again. At about the period of maximum southerly
progress the curtain or curtams may rap1dly spread themselves in the heavens as a
sheet of bnlhant nebula. ‘ '

So lrregular in their ‘appearance and so intense are the phenomena of these

_auroral storms of the evening hours, that they give the impression of being special

phenomena supernnposed upon a regular and normal quiet cycle.” They. are the
spectacular elements of-auroral manifestations and grip -the mind, d1vert1ng attention

from the more natural and regular sequence of diurnal events,
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(b) Recurrence:of vSimitlarsDisplays.on SuccesstverDays. 5.
Asvans:observer-one “soon" recognises«that- periods=¢-of- qunusual-auroral-activity -
normally run through a course of several*dajrsz'together:;«“sometimeSJa's» much ‘'as-five:
days in succession. During such .a period the diurnal cycle, as.regards.hours of
appearance of auroral. phenomena, -remains approximately .normal; but the intensity. _ SN
at all hours is heightened, and more particularly so in the case of the evening hours,
when some wery striking and remarkable manifestations may.appear. It.is found

~ that, during the several successive days,.a similarity exists in the phenomena presented.

The .peculiarities of the.first appearance,. no: matter-how fantastic, are likely to-be .

' repeated each successive night ,with but minor modifications. |

Suoh features for- repetitlon are- pecuharltlesqn the-shape of - a-band, limitationsin »

.azimuthalsdistribution; colourationeffécts; vand recurrence at approximately ‘the -same-:

hour -on:successive-nights: ~ On the otherhand, variation'may take place in the-average
1ntens1ty von-succeeding-:days; -theressbeing-- -usually *a- day-: ‘of “maximum- intensity,

sometimes+preceded:-by waxing:intensity "but always-succeeded by waning. repetitions.
Int:the -case-iof some- of - the “greatest'=outhursts-: thereris=a - sudden’ appearance - of +

a ~grand «display without apparent+premonitary appearances- on :preceding evenings. -
Agéin, “at ‘theheightof :the:'period:the-:demonstration imay -have -culminated:-in the -
zenithy=but fall successively short of the:zenith~on-later »occasions. - Also the- grand *

-culmination-of the'evening: ‘performance-may; on rone occasion;-be in:the neighbour- .

hgod* of +the observing  stations, :whereas, -on succeeding occasions;-it may -be- noted--

to vbe=in - operamon -at'some" dlstance (perhaps- several* ‘hundred: mlles)lto the east: or -

o
Reference to the log will reveal examples of recurrences of this kind, but it should

bé remembered: that, at Cape-Dehison; so few days were continuously clearfor-observation ’

that~occaslons would rarely present themselves foi-the observatioh of aurorse during a -

continuous ‘succession of ‘days. -~ The best example- contained in the log is that extending -
between the 8th and 12th of June, 1912 7as follows — .

8th-*—A very brﬂhanb outburstat 10. 55 p-m in the reglon* near the zenith. It all
dled down within' an hour. -

9t—h.—At.exactly_the‘.‘same_ time:as on the.-preceding evening- another .display..
appeared «in the same region .of the heavens:.. It. rose. to the. zenith: at.the -
same.time as: before.. Less. colour. effects, . however -were.. exlublted and .the.,.
‘performance. was over.more qulckly

10th.—Again a vivid -outburst at 11.15 p.m., lasting until=11.20p:m.; but"
continuing strong at a lower (angular) elevation for. altogether about
an hour. Generally spee,kin'g,,b_,this.was quite similar to.that of previous..
evenings. ' ' ' '

L'y

. . 11thi:-On'ithisioccasion: there-was- great generalf auroralr act1v1ty, ibut ‘more: sprea,d
than formerly

i
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i212thi==Between .9.20 p.mwand9.40 p:nr. ‘ai:great-blaze :of-luminescence ; ai)peared

v instheB.N.E. about:25°tabovesthe horizon: «Thus-the-locus-of the:performance

" adhadodritted totthel B.N:E. sandsthe thoursawasi earlier.;H/Fheé latter;=for:.its

«location;s probablyscorresponded:tclosely; in:localimeantime;- togithewformer
11 p:m. occurrences at Cape. Denison itself.

$

& Ind the"case of ‘the'remarkablyﬂdlsposed andzcurvéd.curtain of: chnSeptember,
£:1918, a: s1m11arL outline: of: curtam“was repeated three*days later.
' (c) The Solar Pervod.

v . The foregomg observatlons on the.recurrence of qunllar .displays on successive
days are in. accord with such a.causal explanation as sunspot bombardment. This
- -being so,.1t is of interest to-explore the possibility of repetitions at successive sunspot
rotation perlods _presuming that at least somé of. the sunspots would continue active
for long enough to reappear 27 days later, after a revolution of the sun. A search. of
the record reveals-cases that could be-taken-as suppoerting evidence;-but such are very
-few-indeed- and-net sufficient -to. lend-much- weight.to-the.supposition. . The. -question,
'therefore, of a:solar period is not to be demonstrated by this necessanly fragmentary -
record, “butecan best be discussed from an examination of the magnetograph records,
presummg that the relation of aurora’ to” magnetlc perturbatlons 18 ﬁrst"estabhshed

iz -X.ASPECIAL ‘CHARACTERISTICS OFAURORAL! ARGCHES.
: ‘ _ 4 . (a) Form.
- Generally speaking, auroral arches raresmore-or lessicontinuous: luminous bands{
extending for .a greater or less léngth arcund*thetspheré-+of the* earth; apparéntly

maintaining, in.the case of. .any.one display,-a-seénsibly runiform minimumi elevation:in
the a.tmosphere above sea-level. '

‘e

{ There appear all. grada.tlons between:the almost‘ straight.arch. and the curved
bands herein referred to as arcs: Ares may‘besshortzinzlength and of small curvature
or by: degrees pass into closed:curves,.as.represented:in.Plate 1I;, fig. 1. When:multiple
arcs appear in the sky all ustally: exhibit; to:some «degreetat:least,:any peculiarity of

~form; such-as;-for instance; a- special-kink.---Very-commonly-enly portions: of concentric
v arcs.are: ‘VlSlble -iindeed; it.is, only. rarely.that. closed .forms are seen.

**‘Arches may “be entlrely nebulous+as a hmlt.mg form oh the~enerhandyror may -
lllustrate*every gradation: tonthe: iother séxtremes irepresented. by thesperfect: eurtain,
i W]nch is"a-more’or less sinuous; approximately*vertical: plane‘of:luminescénce built up
<# of-closely-set ‘vertical filaments” (streamers)j-which-coalesce tovargréater: oi. lesstéxtent,
usually umtmg at least along the lower margin.. The same arch may, during:theisame
= displayit assume theserextremesforms;: a.nd«all«gradatlons between them. = rThe‘nebulous
a phase is normally an aftermath 'of the clear-cut, filamented type

o
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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
‘the apparent breadth. In the case of nebulous forms, however, they tend to broaden
out eonmderably, at the same time maintaining a much reduced vertical range.

The vertical extension of arches &nd curtains is measured by the angle subtended
“at the eye, between the bottom sélvage. and the extreme upper edge, provided that, at
the same time we know. the height in miles above sea-level of its lower margin and the
a.ngula,r elevation of the same above the horizon.

In a number of cases these a,ngular elevations are mentioned in the Cape Denison
“‘record. Such have been iricorporited 1 in' Table X1V, where deductions.as to distance
" from the observer and-as to actual vertleal ‘extension 'of the liminous phenomena are
~also entered. No particular acoutacy’is claimed for these. figures, but they should
serve ‘as an indication of the probable vertical range of such auroral forms.

TasLe XIV.—VERTICAL DEPTH OF ARCHES AND CURTAINS,

. . ) A o ) ‘ ) Distance Depth
Date. Time. . Obgervation. ' from “of
o : ' Observer. ;[ Arch.
1912. h. m. ' Miles. | | Miles.
March 21 " 21 0 | Nebulous arch extendmg between N.W. and E.N. E., about 370 13
o 5° above the horizon. Vertical depth, 2°. '
April 18 20 10 | A curtained " band, 10° up, between N.E. and. NN.W. 260 18
o Depth, 4°. :
" 21 | 4 0 | Afaint curtain; 15° up, and a uniform depth of 6° : 210 22
June 11 | . 22 50 | Curtain, 30° up in N. Streamers rise to a height of 10° above] . 107 19
C base of curtain. )
» 13 -8 7 | Nebulous band between W.N.W. and E.8.E., 15° above the| - 210 18
. . ] ‘horizon: - Vertical depth, 5°. .
Sept.” 4 20 45 | Bright curtain from the E. to hOI‘lZOIl in W. Max1mum 210 56
I elevation, 15° ;. streamers rising, 16°. - . :
Aug. 9 | . .0.37 Curtam 5° up. Depth 3 o D e e 370. 19
1913, | . ‘ :
June 6 2242 | Nebulous lower edge of curtain, 25° up. Streamers reach to| 133 - 48
: Y 45° up (20° in depth). - . .
" Aug. 1| 346 | Curtain WN.W. to ESE. Maximum -elevation, 300 107 10
. o Streamers rise 5° above. ' )
Sept. 23 22 10 | Curtain 6° up. Streamers, 2° high ... - e e 340 12
23 © 22.97 | Same curtain risen to 30°. - Streamers, 9° hlgh 107 17
» 24 0 50 | Bright curtain, 10° up. . Streamers, 2° high.... - ... 260 - 8

To 'begin with, the deduced figures are based on the assﬁmi)tion that the arches,

at their lower edge, are 105 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 early morning hours,
are more probably elevated to greater heights above the earth’s surface than the ﬁgure
105 km.

. * ¢ Preliminary Report on the Resulta of the Aurora-Borealis Expedition to Bossekop in the spring of 1913,‘” by Carl
Stormer. Terrestrial Magnemm and Atmosphenc Electnclty, Vol. XXI, Nr. 4, pp. 153 -168. .

«®
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The distance glven of the auroral bands from the observeér is the arcs, in miles, |

of earth’s surface between the observer and. spot perpendicularly below the arch in
questron The miles of arc are but roughly determined. They are nevertheless within

the limits of accuracy set by the assumption of height above earth’s surface, and the

crude methods adopted in the field for determining the angular values. No account
1s taken of refraction or certain other features which somewhat affect the result. -

!

Though some of these records undoubtedly do refer to normal average cases, yet

1§ should be borne in niind that the tendency was to specially observe and log this feature

on such occasions as the recorder was struck by the unusual height of the streamers.
Very low arches would not attract the same attention, and would doubtless be passed
by unrecorded. Bearing this possﬂ:nhty in mind, it seems likely that arches as seen

" from Adelie Land are most usually in the neighbourhood of 18 miles in vertical

extensmn It is indicated, however, that the vertical streamers of curtained arches
may range in: length between the limits of ‘about 10 miles to 50 miles.

On several oceasions where arches were observed in situations only a little
removed from the zenith, indications of a parting were recorded 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 followmg dates — o

7th July, 1913 at 20 h.-19 m.
9th September, 1913 at 22 h. 10 m.
IOth October 1913 at 22 h. 13 m.

Good. examples of the kind were also noted at the Cape Royd s Station, and
~ appear in Lhat log under dates :-— ~

4th June,_ 1908, at 20 h. 20 m.
18th June, 1908, at 14 h. 10m.
Sth Iuly, 1908, at 24 h. 00 m.

"The observetlon on the evemng of 9th September 1913 appeared to aﬂord G
possible explanatlon 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 series -

of small convolutions, all similarly extended at an angle with the length of the curtain.
Seen at a soméwhat lower angular elevation, the effect would be to lose sight of the
convolutions, but to remark a striation at an angle mth the length of ’rhe form.

¥ .

| ; - (b) The Lateral Spacmg of Parallel Arches.

The repetmon of arches and curtains in parallel formation is'a feature of common

- “oceurrence, On occasions, notably during the early morning hours in the nelghbourhood ’
. 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—2Z | -
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~howed curtains,are. exactly, parallelled by one or more others, regularly spaced. There
,,appears, to be a, regularity .and orderly arrangement in each particular, manifestation,
. 80 that determinations of the lateral spacing should have some significance. - Aecordjngly
" helght of the. lower edge of the arches is 105 km, above the carth’s surface, the dlstance
of the several arches from the observer is reckoned in miles of arc on the earth’s suiface.
Here again only a roughly approximate method of calculation has been employed..

" TABLE XV.—THE LATERAL SPAGING OF PARALLEL ARCHES.

Arc distance of Arches
from Observer, in miles.
Date. _Time. Obgervation.
No. 1. [-No. 2."| No. 3.
1913. h. m.
L-May 29 . 23 37 | Two parallel bent bands in N. ~One reaching 70° up; thel 17 | 64
" T other 45° up.
o May 29 . 24 - | Onein zenith, and another 30° up ... T ¢ | 107 | ...
.May3l .. 6 .| Three parallel curtains,. One in zenith, another 30° up, : and| 0 K 107
R ‘ & third one intermedjate. :
sodJuly 7 .|, 19 54 |, Two haze arches. .One 30° up, the other 50° up ... ... b4 .| 107
July 7 .. 2019 ‘_,Two faint, arches. One in zenith, the other 30° up ... 0 | 107
July 8 5 Two parallel arches. One 30° up, the other 15° up ... 107 |-210
Aug. 9 4 54 Three faint bands, respectively 757, 35° and 20° up 17 90 | 165
Sept. 8 4 10 Two arches, respectively 45° and B%up ... e |84 133
Sept. 9 .1 0 4 Two bands, respectively 70° and 60° up. ... ..’ 23 37
Sept. 19 .| 21 21 Two detached streamer curtams, respectively 50° up and 30°| ‘54 | 107
up.

The closest arrangement indicated by this table is in_the vicinity of 14 miles
and the farthest is 107 miles. The mean figure for the distance between .arches in the
case of all the arches-in the table is 7 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

. appeared in the northern sky, and therefore separated by intervals of somethmg like

.70 miles. . As there are, C9 statute miles in one degree of latitude, the mean spacmg of -

,..the arches Jmay be said to be. about. -equal to one degree of latitude.

. - 1:The.data are.not sufficiently numerous. or accurate to determine whether the
¢r.faint -early morning types (probably situated higher above the earth) are more widely

spaced. than.the more. intense .evening demonstrations.- :Nor. can 1t. be demonstrated

that the width of the spacing bears any relation to prox1m1ty or otherwise to the

magnetlc Pole.
: . (c) Treria.

" a0 At; the Cape; Denison Station the,;mean:orientation of linear, auroral, forms-was
sacarefullys.observed: and regiilarly logged. . The-term.” trend,” iwhere it- appears in the -

nrecord,. always, refers to this geographical orientation.

i}
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‘As a'result of obsérvations at Cape Royds on‘an-earlier éxpédition: an: apparent

relationship Bletweer treid and hour 6f the day had beén already noted.* “Thé indica-*"

tion was of a| diurnal rotation; though pseudo-semidiurnal in #ctual ‘character! " As-a* -

consequence the matter of trend-was given special attention-at CapeDenison, -with a
view to furth?r 1nvest1gat10n of the question of rotation of arches.

The difficulty of ascertaining the true trend Qf arches when-situated in the heavens:®
at any distance from the zenith makes it imperative:to leave out‘of the discussion all ¢
cases-of the kind: ~Accordingly: the following list table:abstracted from the log includes: ¢
only - such aslpassed within 20 ‘degrees -of the zenith, - From: this: Table XVI, mean#

zz‘zzz

ﬁgures have. been reckoned and glven as Table XVII

, TABLE ‘{VI OBSEI{VED TIMES -AND TRENDS OF ARCHES PASSING' WITHIN-20%- op -

THF ZenitH, CarerDENTSON STATION: - YEARS '1912-1912,

Tren(l.l

Hour of Observation.

..
yW———S byE
W.—SSE!.

~SET ¢

N.W. by W.—8 E by E.

W.N:W--ES E‘
U

W. by N.—E. by 8.

CWE., -

W. hy 8,—E. by N,

.
W. byN—SE by S. ...
W. T

.| 215,-2:15, 340 5-37, 6-00; 712 7-20, 23-251, 4-00, 4-00, 510, 5-00, 5:00; 527,

.| 23-124,5:25, 630, 7-45, 142, 16-25, 1645, 17-57, 20- 561’, 21-30; 22- 25’r 630,

'215 2330 23-42, 030 10-20, 2342
...|2-:30, 0-35, 045 300 3:36.
.| 207, 4-00, 435 1-30, 1-42, 2-10, 2-41, 333 4-00, 5+00, 2-00, 300 2:00, 4-40,

6-00, 0-40, 200 3-06.
4:25, 3-22, 520 200, 9-50.

..| 2:30, 3-30, 4:00, 3-00, 4-00, 5-30, 500 6-00, 6-00, 6-00; 24-001, 3-18, 4:00, 4-00,

5-00, '5-00, 525, 6-00, 6-00, 6-00, 6-00, 7-00, 238 3-35, 3-30, 3-34, 4-4b,
4:30, 4-20, 4-45, 4-45, 5-23, 530 5-25, 6-00, 5-50, 6-26, 600 6-25, 300 300
4-00, 3-56, 4-36, 500, 4-45, 530 523 5-30, 6-00, 6-00, 6:00, 2:35, 2-40,
3-16, 4-25, 4-25; 22091, 5-10, 3-30, 3-45, 3-50, 4-30, 4-15, 5-30, 450,525
6-00, 6-00, 600 6:30, 6:00, 705, 7-00, 2:30, 4-10, 4-05, 4:36, 5-00, ‘5-06;
520‘540 -6-00, 6-30;6°00, 6-27, 6-00, 6:27, 643, 615, 730 7-35, 730
17-50, 3-17, 3-53, 429 456, 430 5-20, 500, 6:00, 6-43, 6:00, 600, 650”7'
7-45, 7-00, 800, 3-45; 348, 4:20, 4-50, 4-35, 4-55, 5-20; 5-33] 525‘ 540"'“
5:10, 6:05, 6:00; 6-00, 7-14, 22-30, 2-40, 3-30, 3-20, 3-04, 435 428 ¢

4

1 805, 7-03, 6-30, 6-00, 6-00; 530.439 5-40, 600 600 ‘415, 400, 5:00; 4-30, "

6-40, 4-50,"4-10, 5-30, 600, 7-00, 4-43.

-.._-

6-00, 6-00, 6-:00; 5-35," 5-30, 5:07, 5-32, 6-00, 6-00, 4:20, 6-37, 7-00, 715,
6-40, 7-46, 6-40, 6-50,76-00, 630, 22551‘ “4-55, 400, 4-30, 5-08, 543"505
5:15, 629 6-30, 610 626 600 6-45, 665, 1605 -16-19,"16-45, 1730
22-27%, 430 6-27, 4-00; 21 26‘[‘

£
%

655,700 7:00, 700 7-30, 8:05.
18-00, 7-30, 7-25, 700, 7-35, T-58, 7-25, 16-55; 17-57, 18-08, 20:02! 7°00,-17-00,
23-04% 7-12, 7-35, 19-41, 0-04%. "

.1 17-36, 21-61, 1725 745 19-38. ) -

WSW—ENE .| 1811, 22:40, 19-10, 19-25, 20-40, 20-52. _
S.W.by W.—N.E. by E. | 18:00, 22:54. " .
SW_NE. .| 19:25; 18-00, 1904, 20-19, 17-15, 20-29.

S.W.by S N.E. by N. ...
SSWCNNE.

S. by W—N.by E

20-39, 21-04.

...| 22-58, 21-45, 22:18.
.| 2214,

It; 18 to be noted tha.t in genera.l records of the tlme of a.ppearance of a.rches;"‘_

......

TREITT T

S e e L

* Loc clt *1 Brilliant storm BUroTae,
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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 d.ppeara,nces This
results in mean hours respectively for a.m. and p.m. periods.

" Owing to the fact of dayhght obscurlng the aurora during hours approaching
midday, reports indicating a second daily period are wanting in the case of some

directions of trend’ notably, for instance, the N..and 8. trend which'is very well indicated -
for midnight, but, of course, is un_represented at midday. "Further there were certam.
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 a feature

mtroducmg great 1rregular1ty 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,

névertheless, makmg due allowance for -deficiency of data, a progressive rotatmn is -

ev1denced by-the mean figures of the table.

TABLE XVII.—MEAN TREND OF ZENITH ARCHES IN Revation To Hour or THE Dav.

. .Mea,n Time _ Mean Time of P.M, Observations.
' ‘OObfsglr!vﬁt.iM 1 ' S » Both Quict and
. ons, g : uict an
Trend: Qt}xet Type. Storm Type. ‘Storm'T'ypes.
No. Time. No. |- Time, No. Time. No. |. Time.
. - h. m. - h. m.. |~ h. m h. m
. NS, .. 6 - 0 33 | Nil. ... | Nil C
N. by W—-—S va 5 2 5 | NiL Nil.
NNW—SSE . .. 18 3 2 | Nil ... . | Nil
N.W. by N—8. E by S ) ..l B 3 55 Nil, . 1 Nil. e Nil.
NW—SE. . ...] 130 5 7| "2 20 10%. 2 23 5 4 21 36
N.W.by W —SE va. 21 5 29 T B e -
"W.N.W _ESE. . 49 |7 B 37 4 16 40 4 22 33 8 19 36°
" W. by N—E. by S. I 7T 2 1-3. 17 2 |- 4. 22 1 7 19 53
W.—E. . e 9 T 24 71 18-15 2 23 34 9 [.19 26
W.byS—_E.byN. . | 1| T4 | 4 | 18 5% | Ni 4] 18 52.
W.8.W—E.NE. .. ...| NiL e - 6 -] 20 10 | Nil 6 20 10
S.W. by W—N.E. by E; ... Nil.. 2 20 27 Nil 2 .20 27
SW.—-NE. .. .| Nil 6 | 19 3 |Nil 6 19,3
S.W. by S—NE. bVN ...| Nil 2 20 51 Nil. 2 20 51
8.8 W -N.N.E. . Nil. | 3 22 30 | Nil 3 22 30
8. by W.—N. by E. e o NIL 1 22 14 | Nil, 1 22 14

% The N.—8. Observations are a.m. and p-m. times approximating to midnight.

1 Observations probably too few to yield to mean 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 bha.t all
those neconied are aberTant types, and not normal ““ quiet’” forms.

-

T}ns is very much more to be rema'rked in the early morning hours than is the

case in the evening perlod It was, however, well apparent at the time.of logging that the

more intense evening aurors (which are to be regarded as auroral storms and to some .

degree at least, abnormal) were the particular dlvergent element in the p.m. record.
It appears better, therefore to cons1der storm auror aPart from the more normal

%
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“forms; a course which had been adopted in Table XVIL. 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 )
E : ' _represents the South Geographic Pole and the radii are meridia spaced at intervals. of

r one hour in time. The thick arrows shown correspond to the mean direction of auroral
2

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 latitude of Ca.pe
Denison, which is }ust w11;h1n the A.ntarctlo Clrcle '
| MIONIGHT
23—
\
.
- L S ' ' NooN :
» F|g 12 —-Graphlc Representahon illustrating .the mean trend of arcs throughout the day Cape Denison = -
Stat|on--Years 1912 anci 1913,
. . o '
A glance.: at this dlagm,m is sufﬁclent to demonstrate that, at. least at Cape Denison,
the mean trend of arches does bear some relationsbip to the hour of the day. Further
s

there does a,ppear to be some connectlon dureci or- mdlrect between this trend and the

N
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daylight hemisphere. The fact that these are mean results derived from a large volume .

of data should eliminate all chance that the result is merely a concidence, . More probably

than this is that, given additional observations of such trends as are poorly represented

in the table, the mean results would be still mote in accord with the general order.’

_ As already mentioned in an earlier pubhcatlon* relating to_the Cape Royd’s
_ .observatlons a rotation of the arches was indicated, wherein the trend throughout the

day suggested some relation between thé 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. Wright found only partial evidence of such an anti-clockwise swing of the arches.

. From my own visual observations at Cape Denison I can testify that a general
anti-clockwise rotation was a marked feature of the eé.rly morning hours, though not;
without some exceptions.. The regularity of the phenomenon could not avoid arresting
the attention of even untrained observers.

For. actual examples recorded of v1sually counter-clock swmglng 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. 10 m. on the 9th September, 1913, the swing commenced in a clockwise

direction, but within 5°minutes’ time reversed to the usual counter-clock motion..
v : . A

As an instance of the typical progressive change in direction of early n‘1orniﬁgr
arches with the 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 ‘aurorse did not conform thereto. On
the whole, however, having regard for all observations, the analysis of the record seems

to indicate definitely that there is some element in connection with aurorse 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 mﬂuenee the’

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

vthe day. Inlower latitudes, for inétance, trends in a more or less E. and W. direction

- would be by far the most frequent, whilst in the vicinity of the Pole trends approaching
N. and 8. should figure most. Further the trend would vary somewhat with the
‘seasons of the year, a feature that would be most. ‘marked in high latltudes ‘

No useful data concerning, this feature can be deduced from either the Macquane
Island 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:,

= === . prewwn=r
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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 participatés more or less
equally. Secondly, travel of excitation along the length of the bahd, the form as a -
- whole remaining stationary whilst stinwuli travel from end to end, rekindling in succession
~one, faded part.after another; or, at other times when more active, causing bright

vertical filaments to race along the:length in rapid succession.

The first of these forms of movement is referred to in the log as “ body .drift ”
v “ 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 is commonly in such a

* direction and of such a nature as 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 p’owerlfu] ‘evening. auror® exhibited a quite definite body. dritt.

. Buch, for instance, was the regular rise of arches from the northern horizon towards
: the zenith during the evening hours in ‘their waxing phases. Included here also are
_cases where masses of auroral luminescence drifted across the skv in a definite du_'ectlon '
exactly as do clouds under the influence of wind.

Analysis of the record has not resulted in the exposition of any.general rule

-governing these movements.: It may, be, however, that undue confusion. has. been

introduced. owing to observers not having all clearly distinguished between body drift

- and travel of excitation. It should be understood, however, that arches do not-persist
..in drlftmg always in one: dlI'BthOIl

A rough idea of the .rate of: .body- movement: of arches  during - evening

demonstrations when rising from- the. north horizon towards the zemth is afforded in

the. case’ of the following loggings.

"+ On’8th June,-1912, a-curtain stood at 6° above the N. horizon at' 22 h: 40 m.

‘ Duri'ng 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. n., then the rate of travel indicated is of the order-of
21 mlles per minute in the-lower sky and 3° miles per minute near the.zenith.

On the 18th September, 1912, beginning at 21 h. 20 m., a curtain rose from 15°

above the N. horizon to 50° up in eight minutes, a rate of about 20 miles per minute.

~ Five minutes later it had crossed the zenith, therefore travelling at the rate of about

10 miles per minute in this part of its course. * After reaching a point 10° 8: 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 60° up in the N. at 21 h. 51 m,

.. Hight minutes later it, was at.70° up, representing a rate of travel of 2 miles per, minute.
. .Twelve,. minutes after thls 113 had. reached the zemth a; speed equlvalent to 2 miles

per mmute

o
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These can, of course,_be but very rough figures, but they serve ;ﬁc_) llustrate—.
(1) the variability of the rate of movement;
, (2) the slowmg down as the zenith of Cape Denison iwas approached

(3) the grea,ter speed evidenced in the case of the more intense mamfestatmns

' Of course, the validity of these deductions would ‘be seriously affected ‘should the
‘ ,assumpmon of 105 km, as the mean elevation of the hase of the arches prove greetly

in error. -
(e) Travel of Eaxcitation.

All lmear auroral forms are subject to periodic waxing ‘and wamng In some

_,cases 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 confinually 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 where after several hours of invisibility a curtain has reappeared in

the same location in the heavens, 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 longitudihal gravel of luminescerice in'lineal auroral forms.
In one a periodic impulse appears to pass along momentarily, stimulating the existing

luminescent manifestation to greater brilliance. These intensity pulsations are often

noticeably rythmical, each successive waxing carrying the intensity of the manifestation

~-as a whole to a higher pitch, until a-maxinium for the particular exhibition is reached.

Thereafter successive pulsations cause a progressive waning of the general intensity.

The other case is the actual translational movemént 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
qmckemng 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 moving ﬁlaments_a.re

-seen to travel at even pacearound all the intricacies of the curtain ; now passing .to the
. east, then temporarily to the West as they negotiate a sinuous curve ; . then again to
lthe Ea,st always progressing from one extremity of the band to the other.

" In forty one cases of arches, curtains or bands recorded. in the Cape Demson

: _]ournal a definite statement is made as to the direction of travel of the exmtatlon

Of . these twenty-eight are p.m. and thirteen a.m. observatlons

In the case of the p.m. observations, in every instance except one, the exmtatlon

" was seer to travel along the bands from the western towards the eastern sky. The
“exception occurred at 22 h: 35 m. on the 19th October, 1913, on which occasion the .

- vertical filaments of a curtain 7° above the N. horizon appeared to be in rapld motlon
from E. to W. ' x

16
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-During the early morning hours the travel of excltatlon is logged as uniformly

*'from the. western-to the eastern sky, but in. the later a.m; observations three exceptions
. are noted. These occurred as follows —

1912, 13th June, at 5 h. 37 m. _Excltatlon travelled along the band to the N, W

1013, 1st July, at 5 h. 10 m,—Adistinet rippling of the ﬁla.ments along thearch to the

N.W. A few minutes previously a slow movement to the E. had been recorded.

1913, 28th August, at 5 h. 233 m.—Just before dawn an apparent movement of
streamors noted along to the N.W. :

It was very seldom, indeed, that the a.m. arches at Cape Denison were'sﬁfﬁciently _

intense to display a rippling of the filaments so that the exceptional cases logged above
hag"a special s1gn1ﬁcance It would appear from the records that, in the later early
morning hours, just before daylight appears, there is an increasing tendency for. the

‘excitation to travel from E. to W. or in other words, from the morring. twilight area
Ao the dark -area. During p.m. hours the motion is almost exclusively W. to I. -Here’

again the travel is from the twilight (evening) area to the dark area.

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

Examination of the record® made at Cape Royds in the year.1908 shows that

-out of fourteen p.m. observations where direction of excitation is logged nine are in
agreement with the liypothesis that the flow is from the daylight to the dark side of

the earth, four are against and one is mde(;lsne Of the a.m. observations, seven are

n agreement and two contra,ry

- The suggestion that oceurred at the time when viewing these-ma;nifesta,tionss‘ was that
the kindling effect which ran along the length of the arch was due to the flow of electric
_ourrent from regions of one potential to regions of another. The question as to what
in the first place caused the arch to develop.is another matter, concer ning which - there

is a fairly general agreement that 1t represents an 1omsed zone in the higher atmosphere.
Birkeland, Stérmer, and Vegard "have ‘gone very far to prove that the 10nlzat10n is due
to cathode ray bombardment from the sun. . '
Frequently the filaments, or streamers, of curtains are so arranged, with dark
spaces between them, as to suggest the strie experimentally observed in the passage

of electricity through gases, where they represent a local concentration of ions and form

stepping stones for the linear passage of current..

With rise in the intensity of curtained forms the Vertlcal filaments appear to

,march along the length with increasing rapidity, eventua]ly moving so fast as to produce

a rippling effect, and finally a characteristic “flicker.”: In the case of very powerful
aurorse when a streamer arch.arrives apprommately at the zenith, the filaments can be

noted racing around all the Wmdmgs and intricacies - in 1ts form. On some occasions
there was seen the dlstmct a,ppearance of the ﬁlaments racing along its length, one Way ’

* Loc. cﬂs
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on one side and the opposite way on the other; two parallel and very closely api)roxima,ting
chams of filaments Wlth counter motion. This, of coutse, can only be observed when

]:ugh in the heavens. This feature was Obsepved several times at Cape Denison, and . .

once at the Grottoes:
_ For illustrative examples, wherein the travel of exmtatmn is referred to, see
_entries, Cape Denison log, under- followmg 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. v » N
18th Sep‘nember 1913, at 22 h. 10 . » o ) oL

At the moment of culmm@tlon of a very powcrful (u:ch a scething swirl of the -

filaments in a vortex-like motion may cventuate, the eddymg vortex passing along
the arch from W, to E. Such remarkable appearances can only be clearly noted when
directly overhead. v _ a A
Tixamples of such vortex motions are as follows :—
Cape Denison : 6th July, 1912, at'21 h. 26 m.
The Grottoes : 9th July, 1912, =
Macquarie Island : 12th June, 1915,

The great vortex of the 6th J l.lly,-. 1912, seen from Cape Denison was a most z1-111;12i11g
and astounding sight, and was apparently possessed of immense energy. In the space
of a minute or less it traversed the heavens from the west to the cast.

Some idea of the rate of movement at W]llb]l cxutatlon travels along aruhes can
be got from the following two entries :—-

On the 5th July, 1912; ‘at 20 h. 19 m., a_curtained arch reach.mg & maximum
“elevation of 60°in the N., ran out across tne sky from the western to the-eastern horizon
in a period of about fifteen seconds. = Assuming the elevation of the lower margin of the
arch to be about 105 kms., then the length of the arch clearly visible down to small

elevation at either end (the length to which -the observation doubtless referred), would -
be in the neighbourhood of 1,000 miles. The rate of - progress across the sky of the -

developing arch must, therefore, have- been in the nei ghbourhood of 66 miles per second.
On the 19th Juné, 1913, at 19 h. 16 m. there was in the northern sky at an elevation
of 70° ‘L very biilliant coloured curtain w1th flickering streamers. "The vertical filaments
(stlemnels) travelled from W. to E. at a very rapid rate. It was estimated that this

rate of movement did not exceed an angulal‘ distance of 45° in 60 seconds, the 45° being'

reckoned evenly on either side of the perpendicular from the observer on to the curtain.
'Thls gives a r1ate of travel of the-filaments of about 1 mile per second.

These are, of course, only haphamrd cases, and it must be realised t]nt there
appears to be no fixed speed of movement excitation along arches. One is-led to adopt
the generalisation that as. the intensity of the phenomenon’i increases so does the rate of
travel of excitation and of the filaments.

Y Y
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. (f) Colour Distribution in' Curtains and Arches.
The colour of all weak aurcral 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 edge of the curtain or arch, above which there is a qmck passage into yellow
and then upwards by gradatlons though fading in intensify, into bright green in the

-, upper extensions of the component filaments of the curtain. This scheme of dlstrlbqt1on
" is indicated in Plate V and in ther‘skélatch, Fig. 13. '

GREEFISH YELLOW

e e e

/f I;’ YELL::;w
U e

Fig. 13. : Fig. 14~Streamers advancing to the right.

As the curtains at Cape Demson hang practlca,]ly vertically, these colour zones
- correspond to a vertical dlstrlbutlon of colonr ranging from crimson helow to green

at the upper limit.

On several occasions further notable observations were made concernmg the

_distribution of ‘colour in auroral curtains. 'The first of these happened on 5th May,

1912, at 21 h. 30 m. when, m addition to the normal distribution of colour in intense

‘ curtalns as already outlined, green and red tints. were observed in ‘vertical. streaks

amongst the filaments. These colours were seen to be arra,nged 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 from W.N.W. to ES.E. An

effort to illustrate this appearance is made in Plate V, Fig. 2, but the result is crude
and must bie regarded as more in the nature of a diagram than of a true representation.

A similar phenonenon was observed on 3rd J ime, 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. 17 m., and
7t July, 1913, at 23 h. 8 m. It was observed in all cases that the red colouration

cppeared on the side of the filament. towards the dlrectlon in which the excitation was

travelhng along the curtain at the time.

There again, in the colouration of these ﬁ1aments is ‘an analogy with the
luminous strice produced by the passage of an electric current through rarefied gases;
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thié one side in gonformity to one of _the gases and on the other in aécordance with the

spectriim of the other. Reddigh eolotirs would seeitt most likely to be due to hydrogen: -

Another hotable feature of the distribution of colour in curtain aurores is recorded
under dates 8th June, 1912, at 23 h. 10 m. and 18th September, 1912,2t21 h.20 m. On
these occasions intense curtains were observed. When first seen they were situated well

away from the zenith down in the northern sky, but gradually rose, eventually passing
south of the zenith, but later in the waning phases, the curtains retreated to the north,

. As these curtains rose téwards the zenith, the red lower b'order'usua]ly seen in the case -
of intense maniféstations presented a normal appearance. 'When; howévér, the curtains’

came directly ovérhead, their lower margin which had appreciable width, was observed
to be coloured réd on the south side only, and passed over toa someéwhat greenish tone
on the other side. The sketch, Fig. 15, illustrates this point. A rathér diagrammatic.
effort to illustrate. this feature is shown in Plate V, Fig. 1. In both these ¢ases, it is to be
noted that the red colour appeared on the advancing face of the lower edge of the curtains.

-

W
—
fAace

. S RED—-KL@?&-”

Flg 15;

Although 1t did not oecurE to me ab the tlme it may possfb]y be that instead of

. hahgmg trily vertical, the ciirbains pltch slightly (along the lines of iaghetic force)'

to the south T}us bemg S0, then the green colotiration seen on he northein sidé of the
""" s be the upper gieenish extension of the ﬁhments of the
curtam very iuch foreshortened owmg to the pecuhar View pomt '

“After arriving at points a few degrees SOuth of the zemth the intense phaqu
passed: and the curtains waned as they retreated to the north The 1ntens1ty at this,

stage was 1ot sufﬁclent to produce colour phenomena and so an opportunity was lost

it this retreat, where a reversal of the red and green was to have been expected, of‘
- tes‘mng the theory that red appears on the advanmng face

-
-
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—DFSCRIPTION ()P PLATES

PLATE 1.

Fig. 1.==Auroral hght appearmg as a typical nebﬁlous arch, low down near the north '

horizoti, as séen from Cape Denison. It is shown brightér at the eastern
- extremity afid of weaker intensity to the West:
Sich & demonstration was a very usual feabure betiween the hours of
7 30 p.m. and 9 p.-m.

Flg 9.—A streamiier amk as distinct from a nebulous arch, extending a few degrees
' above the north Forizon as w1tnessed from Cape Denison. '

- Siich forms were frequently récoided in the early evening hours, most
* commonly betwéen the hoirs 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 causmg a blurring of
detall '

Such & streamer arch when nearer the zenith may be termed a curtain.
. The draped convolutions so characteristic of the true auroral curtain, though
‘present in distant manifestations, are not obvious,

Fig. 3. —View looking north from Cape Denison, The two luminous areas m the sky'
on the eastern side are of the type referred to as nebulous patches.

On the western side a very faint area of nebulous luminescense, is figured
~ and to such the term auroral haze patch has been applied. '

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

Prate II.

Fig. 1.—Concentric curtains.—Here the hgher curtam appears as an arc only, whereas
the lower one is a closed ring. Arcs convex to north or south as in the case of
the uppet of these two were 6f common occurrence at Cape Denison, but the
closed ring form was only rarely seen.

- Fig. 2.—Parallel curtains crossing the heavens and appeating to c(mverge at the horizon,
due to perspective. This is the Noak’s Atk effect.

- PLATE III :
-Fig. 1. ~—A coiwoluted (dmped) curtatn high in the heavens, Thus seen an opportunity
 jaafforded to observe its smuous course - Lower dowi i8 to be noted & fragment

- of another urtain. ' ' | '
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* Fig. 2.—Three parallel curtained streamer arcs, those at h1gher elevatlons being figured
Arespe(,twely each as of fainter intensity. .Thus isillustrated firstly a continuous
curtain, secondly a discontinous curiain, and thirdly, the topmost, an example

" in'which only isolated streamers are visible, but which are related in that they
are all portions of a single, though mainly invisible, curtain formation, Within
a few minutes these curtains may wax or wane in intensity so-that for instance
the topmost here figured 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.

‘  Prare IV.
Fig. 1.—A curtain observed in the zenith. . Here a COnvolutlon 18 deplcted 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 Corona ,; but the term is applied by dlﬂerent observera
to other manifestations-in the zenith.

Fig. 2.—-A band with streamers crossing the sky near the zenith; also several hazy

fragments showing elsewhere. At its upper extremity it is so near the zenith -

thét_ a view is obtained of its lower margin showing distinct lateral breadth.

The figure is presented particularly to illustrate the phenomen of the cleavage

here shown as dark bands crossing the luminescense. Such appearances are

to be noted occasionally. ' B ’
PraTE V.

These coloured ‘reproductions are intended to Illustrate special colour
features of auroral curtains. They need some apology as they are more in the
nature of diagrams than of faithful representations of coloured curtains. The
arrangement of the colours is much more delicate than here shown.. For instance
the red selvage below, though sharp at the bottom, shades off- above rapidly,
but by zradations, into rose and finally into yellow tones which, in their upper

limits, become more and more definitely greenish. The vertical arrangement 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 S0 much more delicate.
Fig. 1.—Two curtains above, showing colour eﬁects, also a nebulous. band at a lower
“elevation. :

The lower curtain exhlblts besxdes the general greemsh yellow colour, a
red selvage as a lower margin.

The upper curtain being near the zenith affords a better opportunlty

of studying the distribution of colour in the lower selvage. It is.shown with a-

dominant green tone on one side and red on the other, a feature observed on
several occasions, the red appearing on the.side towards which the curtain was
travelling bodily at the time of observation (actually, in this case the south side).

®

‘8
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. Fig. 2.—A streamer arc showmg strong colour phenomena Besides the continuous

red selvage forming a basal termination to the mass of greenish yellow 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 case

* of certain particularly brilliant and active displays. ' '

I‘ig 3.—A curtained arch of the usual gleenlsh yellow hue terminated sharply below i 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.

Prate VI

© Thotograph of two pamllel auroral b wnds seen to the N.E. from Cape
Denison. Jixposure 10 seconds. All the sharp features are lost owing to the
length of exposure, and the flickering motion of the luminescence.

" Sydney: Alfred James Kent, CGovernment Printer—1925.

-~
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Fig. |.—A Nebulous Arch.

S B, A S <R g

Fig.2.—A Streamer Arch or Distant Curtain.

10864 Fig 3.—Nebulous Patches and a Haze Patch.
OB
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Fig. l.—Concentric Curtains.

Fig. 2.--Parallel Curtains.
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. 2.—Concentric Arcs illustrating a Continuous Curtain, a Discontinuous Curtain and Isolated Streamers.
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Fig. 2.—Streamer Bands reaching almost to the Zenith showing Cross ‘‘ Cleavage.”

A
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Fig. .—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.
10864
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