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The character figures thus arrived at for eac.\;t (Greenwich) day from March 22
1912, to August 7, 1913, appear in Table XVIII. Up to November 18, 1912, thre~

character figures are given for each daY: The ·first is that assigned at Cape Denison'
and the third, is tha.t', assigned at Cape Evans (the base station of the ScotJ
'Expedition), both on the scale 0, 1, 2 just described, The intermediate figure is thp
'international character assigned at D!'l Bilt. For example, the interriationaifigute f01
March 22,)912, was 0'8, :while the char~cter figures, based on the Cape Deniso~ ahd
Cape Evans curves, were respectively' i and'.2. Subseqiien~ ti? NQvembet 18, 191Zi
Oliiy the (Jape Denison and iIlt~l.1l~ti9P,\l:1 figures are given~ ... ',,,;

. ~

The mode of attaching character figures is not the same at all statiolis. 'The
quickest pian,' though it may not tend to the maintenance of a b.niforin standard, is ,
to be guided by the greater or less general irregu]arity of the trace. Thed~ilyrange of
any niagnetic. elemimt .vai-i~swith the' seas<;Jll of the year, ueirig iisllally liltich'SlltaHer
atmid~wihtei' than at illid-sUlnincr. Speaking geilCr'aJly, distiifbiHice increases the

. dally range, and if allowance can be made for the annilal ~ariati6lJ, the r~nge cail be
USed ,as ~ cfltefiOlt ~f disturbance" A niethod of doing th:i~ is cOilside'red later, Bllt

. the ~~ethod, the tesul~s ofwhicli We shall first consIder, ,~as to assign 'character fig1it~

0, i, 2 accordi,fig to the general appeatanc~ 'of the trace, 0 re:pr~selitihg few irteguiat
shoft period oscillations"andnone of thein large at any tilhe of the day, and 2i'e:preBentln~
'large irregular oscillations dUTIng part at least of the day, 1 represented ititerfiiecliate
conditions. As the object was partly to descriminatebetween the days o(the month,

, .the standard woilld naturally vary soiilewhat, the' tendency being for 1 to represent
more disturbed conditions in a disturbed than in a quiet month, ..

,.j'

§ L As is :Well'known, magnetic disturbance is not i~ genera(a l~cal pheilonien6~.
A day that is highly disturbed anywhere in ordinary latitudes is highly' disturbed
everywhere, and similar remarks apply to specially quiet conditions, An interhatiOlial
scheme. ~xists for the charactcrisation of d"ays, and for the selection for each month
of the five days most representative of· quiet conditions, and the five days most
representative of disturbance. Each of the co~operating observatories,. soine forty
at present, sends to De Bilt; Netherlands, its estimate of the distlirbance shown by

,its rtlagnetlc curves on the scaie 0 quiet, 1 moderately disturbed, 2 highiy disturbed.,
'rhe arIthmetic mean of these estimates, as ca-lculated at De Bilt, is' regard~d as a
character figure measuring the disturbance of the clay. .Thc,s~ character figures run

, from 0'0, representing. thc quietest of conditions, to 2'0, the most highly disturbed.
, A selected quiet day seldonl has ~ eharacterfigure exceeding 0'2, and the .character

:figure of a, selected disturbed day usually exceeds 1'0, but in a quiet year iike 19~31t

may be as smali as 0'8 or eVen 0'7, At the year's end a iist is issued from])e Bilt whic,h
gives the character figure for each day, 'with particulars of the selected ql~iet 'and
disttirbed days.

, .
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Occasions are numerous 'when one hesitates between a 0 ,and a ], or between
a 1 and a 2. The Cape Denison a~d Cap~ Eyansfigurcs were both assigned by myself,
'but yean,elapsed,bctwecn the two opeJ;ations, lind I thought it best not toco!1s~lt

, the'Cape Evans curves or theCapc Evans statistics whilst making the choice f~r Cape
Denison. One's clioiceis no doubt influenced by the sensitiveness of the magnetographs.
Short period oscillations which appear imposing on a highly sensitive trace, c.g., on~ in
which 1 mm. of ordinate answers to 1y (0'00001 C.G.S.), may look trifling on'a trace
in which imm.represents lOy. Scaie values in the H{horizontal force) and V (verticai
force) instrUlnents at Cape Denison were a good deal m"orc variable than those of any
of the Cape Evans instruments. ' This would naturally tend to make the magnetic

, character standard more ,variable at the fonner station t,han at the latter.

There was only one common element, V, at the two stations. Iil September
to November, 1912, the two Y instruments had much the' same sensitivene~s" At o'ther
times the Cape Denison instrument was the more sensitive, and at times its sensitiveness. .' .. .
was double that of the other. The two other Cape Evans instruments measured two

,rectangular horizontal co~ponents of force, one N' departing some 7~ 0 from geographical,
"north, the other E' departinganequal amount from geographical east. The sensitiveness
in both these instruments was very simjlar to that of t,he H instrument at Cape Denison
from July to 1'I'0v~ni.ber, 1912, but in May and June,'1~12, the H instrument\yas much
J:!lore s'ensitive than the Cape Evans instruments. The D (deqlinationj' instrument at
Cape Denison, regardea as a measurer of changes of force, was nlUch the most sensitive
of all the instruments. On the ordinary day the D oscillations at Cape Denison looked
enormous as 'compared with the synchronous oscillations in any of the Cape Evans
,1,

curves. This would naturally have led to larger character figures for Cape penison
'th&n for Cape Eyans it I had aJlowcd as much weight·to the D curves as to the othere.
'As ~ 'matter of fact,when good Hand V curves were available-the behaviour of the V
magnetograph was not always satisfactory-I allowed very little weightto the D curves,
but during December, 1912, and the early part of January, 1913, they alone existed.

§ 2. Table XIX gives the dates of the international quiet d~ys, and of the days
which according to the international character figures, were the five most disturbed
days of each month. For brevitythese latter days will be described as the international
disturbed' days,though the practice of a formal international choice, of disturbed days

, :was not a~~pted,until subsequent tp 1913. Table XIX also contains the Cape Denison ,
character figures for the international quiet and disturbed days. A glance suffices to

'show ho,y t~o~;ughly representative the international days, ar:e even in high Bouthern
latitudes. Of the 46 international, disturbed days of 1912 included, 43 got character 2. '
,Of the 35 disturbed d~ys of 1913, '10 gotcha~acter·l·. B~tin' the two last,months,June
and July, only two days were assigl~ed'chai~cter 2, and both days iue included in Table
XIX. ' No'international disturbed day, it will be observed, got' a q, ' Of the, 83
intcrna.tional qUlct d~ys iil~lud~d in, Table XIX;' 43 were I]owarded 0, and only,oue,

i98 MAGNETIC DISTURBANCE~CHREE.
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December 2, wall awarded a 2, Only D curves, it will be remembered, were available
for Dec~mber, and as 18 of the 30 days for which records existed got a'2, and none
got a 0, much significance cannot be attached to, this one exception. Still it' 8hows
that occasionally considerable disturbance may pre,;ail in high latitudes on days which
in ordinary latitud~s are more than usually quiet.

There are several examples inTable XIX of the tendency to runs of successive.
disturbed or quiet days. ,March and May, 1913, show sequences of disturbed days,

.while July, 1912, ,and April and M~y, 1913, show sequences of quiet days.
. . l '

'Table XIX also"affords examples of the 27-day recurrence interval in magnet~c

conditions.. An example of the recurrence of a magnetic storm at the 27-day interval
is afforded by the sequence December 23,.1912, and January 19, February 15, March 14,
April 10, May 7 and June 3, 1913, An appai-ent27-day recurrence of quiet conditions
is afforded by June 15; July 12 and August 8, 1912, This subject is considered further·
presently. .

§ 3. Table XX gives the monthly means of the Cape Denison and theihterriational
character figures for all days of the nlOnth, and for the inte.rnatiorial quiet and disturbed
days. Acco'rding to the iJ?ternational figures the 16 moilths included in Table XX
did not differ mhch as regards disturbance, April, 1913,had the high~st character,
figure 0'54, and July, 1912, the lowest, 0'41. According to the international figures
November, 1912, to January, 1913, was not a specially disturbed tim~, an~l' there w~s

little difference' betwee~ May, June and July, 1912, and May, June and July; 1913.
, 1. '. • • '\.,'

The 'Cape Denisoll figures, on the other hand, shmv a large apparently seasonal
fluctuation, mid-summer-November to January~having "n~uch 'large~ 'charactdr'
figures than mid-winter-May to July. Also from Ap~il to July, the mean characters
are much larger for 1912 than for 1913,

Table XXI aims at showillg more minutely how the relation between tl{e, Cape
Dellison and the international character figures varied with the season of the yea~.
Results are given for ali the days available (A), and for the days falling in three seasons

,Winter (W), May to August, 1912, and 1913, Equinox (E) represented by Septemb~r
and October, 1912, .and March and April, 1913, and Summer (S) eonsisting of the four
months, November, 1912, to February, 1913. March and April days in 1912 we~'e'

included in " All" days,butnot in the ~'Equinox," where they weJ;e omitted with' ,
a: view to having as nearly as possible the same mean date for the three seasons. What
Table XXI gives is the· number of occasions when a speeified Cape Denison character
figure, 2,'1, or 0, was associated with certain,int~rnational chara'Cter figures. The'
internatio~al figures were collected into seveIigroups, so as to include' a moderate

.number of -days in each group. The 'first group, inchiding all days ~vith characters',
0'0 or 0'1, contained in all 139 days. The character figures a8~igned to these days at
C\1pe ,Denison wereon 5 days 2, on 63 days 1, and on 71days, being a clear majo~iti 0.'

, .., .. '
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Of these q9 days, 59 were Winter days, and, of these 17 got aI, and 42· a Oat Cape
Denisim.' 0t the bal~nce of 139 ---:- 59 or 80 days, 31 occurred in theequinoctical se~s<;m,

36 in th~ summer season, and the remainder in March or April, UH2. As the
'international figure goes up, the proportion of days getting a 0 at Cape Denison din}iI1ishes.,
No summei' day with international character exceeding 0'1 gets a 0 at Cape Denison,'
an~Do dllY with inteplational character exceeding 0'7 gets' a Oat any se~~on: The
'majority of dltys, wit~ internittional characters exceeding 0·7 get ~ 2 ,!it C~pe Denison,
~nd all days qf the ,fin~l group, i.e., iDternatio~lal char,acter 1'5 or I1lQTe, get a ~.

The l!tst fonr cohnnlls of Table XXI give the arithmetic means of the Cape Denison
cha)'~cter fi'gures for each of the seven groups of intell1ational characters. F~r e~l\lllple,

if .we take the days when the internadonal figure was 0'2 or 0'3, the co.rrespondin~
Illean Cape Denison character figure ~vas 0'91 for all days, 0'62 for the eight winter

, IllonHw, 0'~7 for the four equinoctical months, and 1'53 for the four sumnier months:
The difference between the figures for the equinoctical months' and for, all 1!1Onths is
usually small. The difference between the summer and winter 'seasons is prollOilllced'
only when t'he international character figure does not exceed 0'7, bu~ for the lower
classes it is very large indeed..

§4. Table xxn ill, its last six columqs shows another aspect at the picture
presented 9Y, Table XXI. Dividing the days of each month into three groups
accqrding as the Cape Denison character figllre was 2, 1 or 0, it gives for. each group
the"corresponding mean international 'character figure. The first three columns give

. the corresponding means of the 'Cape Evans character figures for the seven complete
months for which there were records from both stations.

~' . .

It will be seen that the mean international character figure for the days which
were assigned character 0 at Cape Denison shows only minor fluctuations from month
to month, and is practically the same for 1912 and 1913: ,But the mean international
character figure answering to 1 or to 2 at Cape Denison shows a conspicuous seasonal'
variation, and'the value for 1913 notably exceeds that for 1912: The e~act significance
of these differences is open to a certain amount of doubt. Compare, for example,
November, 1912, and April, 1913. The average day getting a 2 at Cape Denison in
November, 1912, had an international character figure of 0'66, while· the average day

, getting a 2 at Cape Denison in April, 1913, had an international character figure of 1'17,

'The result might mean a change in the standard at Cape Denison, 2 being awarded
for much smaller disturbance in November, 1912, than in April, 1913. Or it might
mean a c~ange in the international standard, tl1e same amount of 'disturbance getting
a higher character figure in 1913 than in 1912. But it mightniean that, relative to the
world at large, Cape DellisOlI was much~lore highly disturbed during November, 1912,

than during April, 1913. There may have been other contributory causes, but the last'
is, I think, essentially the real explanation: 'Disturbance has a ve~y pronounced seasonal
variation in the Antarctic, summer being the time of maximum." This being Winter

'.



"

.....<
I •

AUSTRALAsIAN ANTARcirtc EXPEDITION.

In the horthern heiliisphereis ad~cidedly less disturbed time than the equinoctical
, season at the great majority of the stations which take part in the international scheme;

As to a difference b~t\Veen 1912 and'1913, no one with the Cape Denison clirve; before
hiIil cOlild. fail to see the relative quietness of the winter months of 1913.

The figures in Table XXII for Cape Denison and Cape Evans show only irregular
variations in the niean Cape Evans figure corresponding to character 2" af Ca,pe ,D~nison;

But the mean Cape Evans figlires answering to 1 and to °at Cape Denison sho\v a d.ecided
tendency to be larger in the later months. More light is throWn ,on, this subject by
'I.'able XXiII which.' represents the facts in a different 'Vi:ty. ,'Take April,for exatiiple.
The i4days a\Varded2 at Cape DenisoiI obt~iJi.ed seven 2's, four l's and three
O's at Cape' Evans. The 11 days awarded 1 at Cape Denison obtained three l's and
eight ,O's at Cape Evans, and finally the 5 days awarded °at 'Cape Denison obtained
one '1 and four O's at Cape EVans. " '

The most outstanding result in 'I.'able XXII \Vas the high value 0',75 of,t:he Cap~

f!jvans, ,figilre in October corresponding to .character 0 at Cape Denison" ' But rT;tblc
XXIIi tells us that in October, °was a,varded. to oniy four days at Cape Denison ~)id

one day a~ Cape Evans, so the significance of that particula;r figure is not great, ".',::;:'
_.. _. . - . _. ,., - _ .. ". ," . , ... _, ) L :i~" '.

.: ,Returning to a,consid~ration of Table XXII~w~ se~,~!tatful~y .t~vo~,tA!5clss~M

dayswmch got a 0 at Cape Denison also got a 0 at Cape)!Jvans, t~e rell}!tjndf(I W(.~ti1{g
. •• . - J. '0. _ .• MO.' . ~ .• __ .• , ..... !,. .. ....._[;'''':''i"', '

aI., Of th~,83 days awarded~ atCapeDenisonf)lllyhalfN~ogot2 atCap~~y~,~,sT;,,~he.

rest ohtaineq 1 at CapeEvans, with the exception of three Apr~l days; the4yh; 13th, a~(l
23rd,\vhich got 0. These were days of international character 0'2or 0'3, so that Wha~ \v6
shouid have expected at both Antarctic stations 'is a 1. Inspection of the curve~ sh<;>Ws

, in fact that It was a toss up between: a 0 and a i at Cape EVans, and between ~ i anda2
at Cape Denison. Even in the horizontal components the Cape Denison range was
decidedly greater 9n all three days, but it was the excess of the V range at Cape Denison
that was really decisive. The associations in Table XXiII of 1 at Cape Deiiison with ~

at Cape Evans are twice as numerous as the associations of 0 at Cape Denison With i
at Cape Evans, and the associations Of '2 at Cape Denison with lat Cape Ev~m; are
inimensely more numerous than the associations of 1 at Cape Denison ,vith 2 at Cape
Evans. '. It is thus clearly apparent that either Cape Denison \vas a:·de~idediymo.te
disturbed statIon than Cape Evans, or eise the standard of disturbance applied tD th6.
former station was decidediy thelo~er.

§ 5. The character figures were utilised for the purpDse of seeing. \vhether the
27-day interval in magnetic' conditions manifested itself at Cape Denison. The
1nternational disturbed and quiet days wereaccepted as representative of disturbed and
quiet conditions, The Cape Denison character figures for each of these disturbed days

'and for'the two immediately preceding and immediately succeeding days were entered
'in five columns headed n - 2, n:"- 1, n, n -+ 1, and n + 2. Thus the entries in',

2032-B
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·coluImls.n~ 1 and n + 1 referred to days which were respectively one day earlier
and one day later than a representative disturbed day, ,the character of which was'
entered in ,colu~ n.This was done for each of the 75 international disturbed days
of the 15 months,.April, 1912,to Jime, 1913. The sum of the 75 entries in each column
furnished tile primary disturbance pulEe. The secondary disturbance pulse was obtained
from the sun1'3'of the characters of the assoCiated days in the six columns headed n+ 25
to n+ 30.· The 75 days, for example, which contributed to column n+ 25 were each 25
days iater than one of the selected disturbed days. Take for instance the earliest of the
di~turbed days; April 5, 1912. "The days .,,"hose character figures appeared in the colllnm's
headedn- 2 to n +2 were April 3, 4, 5, 6 and 7; while. the days whose character
figures appeared in the columns headed n + 25 to n + 30 were April 30, and May 1,
2, 3, 4.and'5.

The selected quiet days and the days associated with them were treated in a
, precisely similar fashion, thus supplying primary and secOl~dary quiet day: pulses. The
selected days ceased with June, 1913, becallsethe days associated with selected July
days would mostly have been August days for which no Cape DeniSonfigure~ existed•

. The results of the operations'appear in Table XXIV.. The mean Cape Denison character
figure fOf the whole'16 months was 1'08 and the corresponding sum for 75 days is 81.
.Thus .difference from 81 in the figures in Table XXIV may be regarded as indicative of
~,more :than ,~ormaldisturbanceor ·of more than normal quietness, according as their
~Sign is ,positive or negative. In strictness, however, the days in the primary. pulse
,:a11 ~oi:ne.fromthe first '15 months for which the mean character figure was 1'12 wIllie
the daysJrom the secondary pU1se 'with three exceptions come from the last 15 months

'for which the mean character figure was 1·07. Thlis 81 is only an approach to the figure.
appropriate to the average day. ' This uncertainty is practically avoided by taking the
difference pulse.

The,crest of the primary difference pulse, like the crests of the primary disturbed
and quiet day pulses, necessarily c01hes in day n. The crest of the secondary difference

. pulse occurs' unmistakeably on day 'n + 27. The amplitudes of the primary and
. secondary difference pulses are respectively 101 and 42, so that the latter is 42 per cent•. '
'of the former. In the case of the Cape Evans character figures for 1911 ar"d 1912, the
anrplitude of the ~econdary.difference pulse was 43 pet cent. of that of the primary
pUlse. Thus' the results from the two stations are remarkably similar. If we may
judge by 1911, 1912 and 1913, the 27~day interval is at least as prominent in the
Alltarctic as in ordinary latitudes. ., .

,,;



!ABL.~ x.-VIII:":"-Daily Character, Cape Denison; International and Cape Evans Figures:

. 1912.' .; - - ,. . _ 1913."

,j March. I April. I )Iay. .1 .lune; I July. I Ang~at_ 'j>,ptcmbcrl octobcr.\November·IDecember. January-.!February.\ March. 1- April. I May. I Juue··1 July. ·1 Augn,;

] ] 0-] 0 1 0-] 1 2 1·0 2 2 0-3 ] 2 0-9 2 1 0·3 [ 2 1-0 2 2- 0-4 1 2 0·3 1 0-0 1 0-3 0 _0·0 2 0-9 p 1 1·4 1 0-6 0 o·i
2 1 0-3 0 1 0,,; 1 2 0-8 2 0 0-2 - ] 0·3 1 0 0-1 0 1 0·01 ] 0·5 2 2 ]-0 1 1-0 1 0·1 0 0-0 1 0-2 1 0-4 2 1·0 0 0-3 0 0-2
3 ? 0..1 ] 1 0-6 1 2 0-8 2 2 0-9 1 ] 0·2 1 1 -0-6 0- 1 0:6 1 1 0-0 1 2 0·7 ? 1·4 O' 0-0 0 0-4 ] 0·4 ] 0-6 -I O-S· 1 0-4 1 0·3
4 2 0-3 0 1 0-5 1 ] 0-2 0 2 1-3 2 0 0-0 0 2 0·7 1 1 0:3 ] 1" 0·1 1 2 0-0 2 0-8 0 0-0 1 0-3 1 0·6 2 ]-4 1 0-8 0 0·1 0 0·5
5 2 1-3 2 2 1·3 ~ 1 0-0 0 2 1·2 2 2 0·9 1 i 0'.'5 1 0 0-0 I 2 0·7 2 1 0-0 1 0-4 1 0·0 ] 0·1 1 0-2 2 1-4 0 0-2 0 0-2 0 0·2
6 . 2 1-0 2 2 0-9 J 0 0-1 1 2 0-7 1 2 1-7 1 1 0-4 J 1 0-] ] 1 0-6 - 2 .1·0 2 0·1 1 0-2 1 0-1 0 0-1 -2 1·3 1 0-0 0 0-;1 0 0-5
7 2 0-8 ] 2 0-8 1 0 0:6 0 2 0-6 1 1 0-5 1 0 0·1 [ ] O·J 2 1 0-1 1 2 1·4 1 0-0 1 0-6 1 0-6 0 0;2 2 1·1 -0 0-0 0 11'4 1 0-6
8 0 0-] 0 2 0-7 ] 2 1-2 2 1 0,,, 1 0 0-0 0 (l 0-6 1 2 0-3 2 1 0-·1 1 2 0-6 1 0-:) ] O-Ii ] 0·8 1 0·9 1 0-7 0 0-0 0 0-2
9 1 0-1 0 0 0-1 0 2 0-9 2 1 0·1 1 0 0-0 1 1 0-7 1 1 0·2 ~ 1 0·3 - 2 0-5 2 -0-7 2 0·7 1- 0-3 2 1-9 1 0-5 0 0·1 0 0-0

10 2 1-0 2 10-~ 1 2 0·9 ~ 0 0-1 0 1 0-;] 1 1 0·2 1 20-4 1 2 1-2 2 2- 0·2 2 ],0 1 0-2 0 0-0 2 ]-] 1 0·4 0 0-2 0 0·5
11 1 0:] 0 1 0-6 0 2 0-6 1 0 0·0 0 1 0·2 0 1 0-4 ] 2 1-2 2 2 1-0 2 2 0-4 1 0·10 0-] 1 0-9 2 0·8 -0 0·1] 0·1 0 0-2'
12 1 0-2 1 2 1·3 2 ] 0-8 1 0 0-0 0 0 0-0 0 ] 0-6 2 1 0-8 i 1 0·0 i 1 0-1 1 0-] 21-0 1 0-3 1 1·3 0 0-1 0 0-0 1 1-3
13 2 0-2 0 2 ]-4 2 ] (l-1 0 0 0-] 0 0 0-0 0 2 0-3 1 ] 0-9 1 1 0·2 1 2 0·8 1 0-3 2 1·0 0 0·3 1 0-7 0 0-3 0 0-4 ] 0-9
_14 ] 0-8 ] 2 ]-0 2 1 0·2 ] 0 0-6 0 0 0-5 1 1 0,3 1 2 1-6 2 2 ]-4 - 1 0-4 2 0·6 2 1·6 2 1-6 1 0-6 0 0-0 0 '0-5 ] 0-9
-15 2 1·3 2 1 '0-3 1 1 0-1 0 1 0-0 0 ] 0·4 ] 0 -0-0 0 2 1·:1 2 2 1-S 2 1 0-1 -2 0-6 2 1-2 2 ]-2 1 0-9 0 0-5 ] 0·7 1 0-9

- - ~
16 2 1-0 2 1 0-1 0 0 0-] - ] 0-5 1 ] 0-4 1 1 0-0 1 2 0-9 2 2 0-9 2 ] 0-0 1 0-] 1 0-9 2 1-3 1 1-0 9 0-1 ] 0·4 1 0-2
17 2 ]-0 2 ] 0-2 1 0 0-:1 0 2 0-5 1 2 0-9 2 2 IJl. 2 2 0-7 1 2 0-[; 2' 1 0-0 1 ,0-" 1 0-9 2 1-2 1 0-9 ] 0-2 0 0-2 1 0-1
18 2 0-6 1 1 0-2 0 ] 0-2 0 1 0-2 1 2 -1-0 2 2 [-I 2 1 0-0 1 2 0-4 2 1 0-3 2 1-3 2 0-5 ] 0-4 0 0-1 0 0-7 0 0-] ] 0-1 •
19 2 O-Ii 1 1 0-4 1 1 0-] 0 0 0-1 0 2. 0-9 2 2 0-4 ] '0 0-0 0 2 0-2 1 0-1 2 1-0 1 0-8 1 0-3 1 0-2 1 0-5 1 (l-9 (l 0-1
20 2 0-5 2 1 0-3 0 ] 0-1 0 1 0-7 1 1 0-2 1 2 0-5 1 2 0-7 ] 2 0-3 ]0-0 2 0-8 ] 0-4 1 0-1 1 0-0 0 0·1 ] 0-2 2 1·1-

.2] 1 0-0 0 0 0-2 0 1 0·2 0 1 0-4 ] 2 0-6 1 1 0-1 1 2 0-3 i 1 0-0 1 0-0 2 0-3 ] 0-6 1 ·0·9 0 0·0 0 0-0 _1 0-5 1 0-8

.22 1 O-S 2 1 0-1 1.0 0·1 0 1 O-Ii 1 1 0-1 0 2 ]-1 2 2 0·7 .1 0 0·4 1 ] 0·8 - 2 1-2 2 0·4 ] 0·4- 1 0-5 ] 0-1 0 0-0 0 0-2 10·3'
:23 1 0-1 - 2 0-3 0 0 0-1 0 2 0-9 1 0 0-] 1 2 0-9 2 2 0·9 1 1 0-3 ] 2 O-li - 2 ]-3 2 0-2 1 0-1 2 1-0 1 0-5 0 0-0 1 0-6 1 0-2
24 0 0-0 1 1 0-2 0 0 0':1 0 1 0-6 1 0 0-0 0 ] 0·4 1 2 ]-6 2 1 0-2 1 2 0-0 - 2 - 0-9 1 '0-] 0 0-0' 1 0-4 0 0-3 0 0:3 1 0·7 0 0-5

'.25 1 0-3 0 0 -0-] 0 1 0-2 0 1 0-3 1 1 0-3 ] 2 0-3 [ ] 0·3 1 0 0·1 -2 0-,,2 0-8 2 i-I 0 0·2 0 0·1 1 0-5 0 0-1 1 I-I
:2li 2 0-6 1 0 0-1 0 ] 0-1 ] 1 1 0-2 1 1 0-7 1 1 0-] 1 1 O-li ] 0 0-0 1 2 O-S - -2 0-2 2 0-2 2 1-1 ] 0·1 0 0·1 0 0-2 1 0-7 0 0-5
.272 0·0 10·0·2 ] 0 0-2 0 210-S 2 1 0·8 1 2 '0·8.1 i 0-00 10-3] 20-3 - '_ .1 0-3 1 0-4. 1 0-2 1 0-9 1 0-7 0 0·1 1 -0-2
28 -I 0-7 1 0 0·1 0 0 0-0 1 2-0-9 1 0 0-1 0 2 0-7 ] -0 0-0 0 2 0·7 2 '2 0-0 - 1 0·0 1 O-U 0 0·0 1 0-3 1 0·7 1 0-5 10-90 0-]
29 2 1-1 1 00-1 0 1 0:8 1 210'8 1 0 0:0 0 1 0-4 1 0 O-~ 1 1 0·1 1 ] 0-0 - -2 0·2 1 0-3 ] O-S 0 0·1 -1 ~-5 1 -1-0 1 0-2
30 1 0-1 1 1 0-3 0.1 0·6 I 110-3 1 1 0-3 ] 1 0-3 1 1 0-3 1 1 0-2 1 1 0-0 - 2 0-5 2 '1-3 2 0-9 0 0-0 0 0·2 1 0·5 0 0-2
31 0 0-1 0 1 O-S I _ _ 2 I-I 1 1 0-3 1 1 0,] 1. -I 0-1 2 0·7 . 2 0·9 0 0-2 0 0-1
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0·49

0'5t 0:0(;
0'5~ Q.02
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0'54 0·06
0·t9 o·og
0·4:; o·o,!
0.42 0·08

2

2

2

I
2

2'

2
I

2

2.
2

?

International
chlit~~~t~F ~·!g~!!e~.

H7

1·20
1:20
q6
p4
P8
j.og
Hl(J

2

2
2

2
2
2

2
2
2

2
2
2

2

2..

2

2
2
I

?
2
2

2·
2

2
2
.2

.

2
2
2

0·6
0·6
0·8
0·2
0·2
Q'4
0'6
1,0
1·2

:0:62

24
28
26

W 21
24 28

26 2.7

21
23

P
'0·97
j'2~

0'90
. I·Hi

1·13

I I-g3
I'QO
1-60

21 22' 26

2.1' 2.2 23
q 12 27

17. 20 21

16 27' 28

18 19 ~I

21 g9 30

15 19 go
12 15 24

12. P 2,6

II
22

1·93

Cape Denison
9l"!~!~9ter-~'!~~r~~.
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2·0
2·0
2·0
1·8

. 2·0

2·0

!·8
1·8
2·0

7 !~
4 23
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9 17 10 28
5

I
3
I
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I

8
16

2 ~5

'2 5
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.

4 5

6 20

~4 20
7 8

5 Q
10 II
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0'08
0·10
0·08
O·O~

. o·og
\)02
0·02
0'00
0'<)0

23

24
15

~~

2.8
31
22

29
16
14

7
28

W 30
25 26·

17 ?:l

22

10

~7

I~

23
14

!Q

Q·4Q·

0·47
0·47
0·41
0·49
0·47
()'46
.0·45,'

0·4~

International
Cl~'!1f~Ctc~ F!fiif~S:

p2
H8
0·98
I·OIl
pg
1·22
p()
I·OIl

P8

f> 7

010 15
o 12 13

8 9
4 5
6 18

!O I~

14 15
15 :16

17 18
II 13

n .H

~ '9 10
4 9' Q
~. ? 3

12 q 14 20 25July.
August ,

•

ScpteIl\bel': 4
Octob\'f -... 1.
Novclll~!" .!Q

TAPLE XIX.-Dates of Selected Di1fi;urbed and Qui~t P~'y(l;l:l>ng Q!tFe
Ch~I:acter Figures thereon.

April
'Iay
JUllP.

.June I
July 3
Augmt 5

191~.

January 3
J'~bl'uary :.: 12
:March" .. H

January .
};'cbruary .. : .

t l\Il1fch .

April : :
May ..
J·unc .

July .. , .
August ..
SepteJ~~~!" :
October .
Nove~~cr

Decem\Jcr ., ....

.DccCJ111!cr .• ; f

TABLE X4,·::-wt..ema.tiOll!1l ~ (Jap~J:?eriis()nOh.a:I:f1.C~eJ; Figq.r!ll1: .Mell,l} Mgntltly Vplues..
• ":- ':" - ~ ': - - -:. - ''- '. 6-' __ _ •

19I?,
March

. April
May
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+~):gi!!1 XXt=AJ:l!!-ly~is of. Inte:rnational aI\d Cape Denison Character Figures.
--+--...•...,. _._ .. .._. ..... _- ----~ -. , .. --- .' ."., -- .. .. -

C~p~ ,Denison. C:!-pe Dcniflon. 9npc- DenIson.. C~pc Denison.

2'8. l!s. O's. M9~n 'Qh!uactcr·
International .-
'C~~ct~r:'" AT ..-- I" 'E I

- _. - I' ';--1 \. \' '~v 'I I

I I Iw S A E S A E I s . A W E S
.. - - .. ,. -~_ .. ~~~ --. .. - I

0-0 and 0-1 ... 5 0 0 4 63 17 14 26 71 42 17 6 0-53 0·2D 0-,15 0-94

0-2 "'!<! Q-3 '" ,18 1 4 10 li{i :l~ 20 9 28 22 5 0 0-91 (J'G2 0·97 1;5:1

0-4 and 0-5 "- 14 1 3 7 39 22 \J 8 12 10 2 0 }'03 - 0-73 1-07 i-4-7

O·li ~~~d 0-7 '" 24 6 b 10 32 16 10 5 4 3 1 0 \'3~ 1-12,_ ,1-25 _l-U?
0-8 and 0.9 '" 31 17 6 7 28 11 10 5 0 0 0 0 1·53 1-61 1-38 I-58
1-0 to 1:4 "- 51 17 9 18 7 4

~.
1 0 0 0 0 1-88 ]-81 1-82 1·9/l

}'5 to·}·g "- 8 1 5 2 0 0 0 0 0 0 0 2-00 2-00 2-00 2-00

-
TABLE X:4II.-Cape Evans & International' Character Figures _(Mean Monthly

Values) a,ssociated with Cape Denispn Characters, 2, 1 and 0:

. Cape Evans
Character Figure:",

•. ' "1012. .,.
1~12.

Internat.ional
Charnetcr Figures.

.1913:

o 2 I...~

..

;ran~~ry 0-72 . 0'29

F?b~u~i-y 1·03 0-43 .0-02

)l!N~H 1·16 0-41 O'l~

4pril .. , ... 1·29 O-p 0-20 0-74 0·23 0-12 1-17 0-~9 0·11
~l~y ... 1:57 O'7~ 0'13 1-0li (J-3il 0-14 1-3(J 0·50 O-)f)

;rt;Il~ ;.. . -
!·li4 0-40 0.33 (J·87 o-g:] 0·27 1-00 0-64 O· !{i

.[uly ... 1·25 0-83 O· !(J 0-82 0-38 0-12 I· ]() O';,,"ii) 0·26

i\':lg~!~~ .. 1:55 o-n:) 0-33 0·95 o-:n 0-08

§~i)~:~~~cF .. -
I,?O 0-il3 0·50 0-83 0·30 0-17

()~to~c~ 1-04 1·06 0-75 0-83. 0-30 0·10

~ovcml>cr O-Oli (J-27 0·10

!?~~c~~c~ ... . 0:65 O-Oil

.... - ..•_.,. '.~...........
]l1cans ... 1-40 0·74 0-33 0·82 0-28 0·14 )'07_ (j'4il 0·15

.

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

'!'A:B.J:.!':J XXnI,=-All§QC!~t!9!1 ot -M;1gp.etic C4aracters at Cape penispn and
Cape :EV~P.i;'

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

I I
~ap~ :oel~~son ~ ·0

~ha.!~~t~~at Total

I ,2" paYR.
C~p~ Evans 2 1 0 2 .1 0 0

1\rl~.r~ll 0 3 0 1 2 II 0 1 I 8
April 7 4 ;) O· :J '8 II 1 4. :JII
iI'[ay 4 3 H: II 0 12 4 .0 I 7 31
Juno 7 4 0 0 6 !J (J 1 2 2!)
July .. ~ ... 2 li 0 0 1(J 2 0 I il- 30

Aug~~~. '" 0 5 0 0 1:1 I 0 2 I 4 31
Scptemb~r ',' 3 7 0 1 11 2 0 :1 3 :10

Qct~k~~ ." 7 4 0 1 !P o· II 3 I ,.>1
- . '-

:N"()v~~~er 7 1 q 1 6 (J 0 0 0 15

-.... - ... ---- .. --- ------------
,!,ot~!

'" .. ., 43' ~7 :J 4 78 2li II ,13 :n 235
"~-'-

...... " ............. " "'" .........._.. ~_." '" " ~ ......... ,,_..
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TABLE XXIV.-27-day' IntervaL.,Sums of Cape Denison" Character. Figures.
"

, , IJrimary Pulse. Secondary pulse'.,

)\'Murc of rrimnry Pulse. ,

I I I I~ I I I I In-2 n-I n n+I n+2;) n+2G n+27 n+28 n+20 n+30
..

75 Disturbed and Associated Days 82 108 140 126 103 ' 80 93 111 101 86 86
, ,

75 Quiet and A~sociuted Days ... 77 65 39 53 83 6ll· 68 69 76 77 81,. ,"
"

DHlercpce PuL'!o ..................... ,5 43 lOt 73 20 11 25 42 25 ", g, 5

, ,

CHAPTER n.-SQUARES OF DAILY AND IIOUItLY ItANGES AS
DISTUItBANCE CRITEItIA.

- §6. As ,ve have seen, the character figures arrived at from gene,ral inspection
of the Cape Denison curves show differences between 1912 and 1913, and between
sunimer ahd wi11ter, of whicll thcre' is no 'suggcstion in thc interiHltiOllal character
figures. Further inquiry appcarsdesirable. To arrive at a defmite result, it is necessary
to employ some criterion of disturbance independent of the personal clement. Various
such ,criteria have been suggested, of some of which I havc had considerable experience.
Perhaps the' siniplest criterion is the absolute daily range, (i.e., the, difference between,
the hig~est an'cllowest instantaneous values of the day) of one or 'more of the magnetic
elements..If only one element is to be used, H seems to have superior claims at most
stations, because in lower latitudes disturbance' is more pronounced in II than inD
or V. Another suggestion is to employ II ~ II, where "~ H is the absolute daily
range' in II. 'At the ordinary station H as' a multiplier of ~ H inay be treated as

, constant f6r many years at a time. Thus the addition of H as a factor has. no
significance when it is merely a question of comparing adjacent years at a single station:

As the magnetic latitude increases, the pre-eminence of H as the disturbed
element diminishes, and in England disturbance in D or in, W. (Wcst component of
force) is of the same order afl disturbance in H or in N. (North ·component). Unlcss
in exceptional cas~, disturbance in V remains small in England comparcd with
disturbance in H, but ns the dip (i.e., magnetic latitude) further increascs,'there is a
rise in the relative importance of disturbancc in V. Thus it is fairly- obviolls that'any
criterion of disturbance, which can be fairly applied the w1101e world over, Ehoilld hike,
account of the vertical as well as' the horizontal componcnts.'· .

Of .t.\le crit,eria suggested, the one which ,theoretically regardeQ. se,ems to 'have
most to recommend it is Bidlillgmaier's magnctic "activity," by which was mean.t
practically.themeari value for the day of 0(2 + ~2 +, y2, whcre 0(, ~, y',are the instantaneous, .
departures 9fJhJ;ee rectanglllarc0~nponents of nlagnetic forCe from their normal y~lues,

.. ' .

. ':':"

/
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Difficulty arises unfortunately when it comes to assigning a normal' value. to a
magnetic' element, H, for eX:1mple, in low and mean latitudes is usually lower after
a magnetic storm than before. It may be argued that the normal value of H is that
prior.to the storm, and that the depression should be considered part of the- disturbance.
It would often make an enormous difference to the mean value of 0:

2 + ~2 + y2 for the
day if this view were accepted. We might have a very large value for a day the traces
of whi~hshO\~ed no large oscillations. We do not lmow exactly ,vhat the depression
means. It might result from temporary electric curr~nts induced in the earth by the
magnetic storm. 'It might mean a temporary modification of the earth's magnetism.
If the depres~ion: is, as has been suggested, an after-effect (Nachwirkung) it is practically
certain that it depends partly on the intensity of the preceding disturbance and partly
on the condition of the earth when the disturbance was experienced: A'disturbance
which has been preceded at short intervals by disturbances of like magnitude might
well have' a ~mall after-effect, as compared with an equal disturbance preceded by a
long quiet time. In our present state of 'ignorance the only practical course seems'
to 'be t~accept the n~ean v~iue for the day as the nonnalvalue., It i~ the only plan
on whi~h there seems any reasonable chanc~of securing such agree~ent as is reqlured
for ailY, international scheme. "

The, use of Bidlingmaier's "activity" might' become a practical proposition if
,a suitabie mechanical integriJ.tor could be constructed at a moderate price, but if the
llleasurements it implies are ,made individually with an ordinary scale, it 'entails an
amount of labour which no ordinary observatory could undertake. This conclusion
has been arrived at independently by several investigators after actual trial~ and several
al,ternatives have ,been suggested, which entail les's labour. ' ,

The simplest of 'these is to employ the square of one' or more of the absolute
daily ranges. If Bicllingmaier's "activity" is of the right dimensions, then it,is,the'
square not the first power of the range we ought to employ.. The square of the range
will certainly not van'ish however qluet the day, no more will the first power; Whether
we use the. square or the first power of the d8,ily range by itself, we obviously include
something other than what is ordinarily meant by disturbance. ' We' can only expee't
to' get something which waxes and wanes with di'sturbance. '

It is further obvious that the square (or the first power) of the daily range cannot
be an c0act, measure of any physical characteristic ofthe day, because two days ofvery
different characteristics may have equalrange~. One day, for example, might, sholv
considerable disturbance during each :of the ,~4, hours, while another was very.. q~~t
during the first 23, hours. This explains another proposal, developed in particul~r

by Dr. k. CrichtonlVlitchell, to employ the sum (or mean) of the squares of the
24chourly'ranges. A criterion based' on the' 24chourly' ranges 'ought a priori to be
'from the theoretical point 'of view superior to a criterion based on the daily range. But
,it entails 'of course much more labour, and the more the labourt,hesmaller the 'hope
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.bf sedhtihg'thc co-operation: o'f a large Iiurnber of observatories. .It is thtis of practical
imp'ortahce 'to ascertain the extent of agreement between the two criteria: If they
lead to large differences on mayo~casions; the case for tlle less onerous critel'ion is
'weakened. . As compared with the ordinal'y station, Cape DenisoIi Was an exttelnely

· 'd.isturbed station, and it is obviollsly of special interest to h~ve results from it.

§'7. It has been explained that distiubance in Vis ilsualiyvety small, in lo\v
latitudes. Even in mean latitudes, such' as the south of Engiand, the V trace ofte~~
appears quiet on days when the other magnetic eiements show considerabie ciisturbance,
and it is only on rare occasions that the disturbance in V ,is comparable with that in
D or H. The ailotment of magnetic charact~rs, 0, 1, 2, at an English obserVatory is
seldom infl\).enced by the V trace: A dliy the V trace of which is highly disturbed at
the ordinary station would be certain to shOw so much disturbance in D and iI that 1.t

'" 2" would inanycase be allotted to it, On the otherhand,unifOl;mly good behavioUr
is unfortunately not' a universal characteristic of V magnetographs, a fact which
discounigesthe use of V traces. In short, if only ordinary observatOl:ies areconsideted,
there is a good deal to be said for leaving V out of account in any practicai criterion, .
of disturbi1nce. ' '

. .

. '. There are thus reasons, irrespective of any special local phenomenon, for
obtaining ~ measure of distlitbailce at Cape Denison based on the horizontal c6hlponents
only, as well as one based like Bidlii1gmaier's "activity" oh thtee cohfponehts, Ihit'

· there is an' additional l'eaS011 for doing this, viz., ,the unexpectedly large difference
bchveen the V ranges recorded at Cape Denison and C~pe Evans. 'the range at Cape
Denison'is almost invariably much the larger. This may be ailatilrai phtmomelloh.
Changes regular and irregi~lar in the vertical force may, for some as yet uhlcno\vn
reason, increase rapidly as we approach the magnetic pole; and, if this is the case, the

· phenomenon is obviously a fundamental on~" the further investigation of which is of
the UtllioSt importance. SOluething perhaps may be learnecl from the records of the
Amundsen expedition neal: the n9rt.h magnetic pole wheh these are published, :But
it is .eonceivable that instrumental causes may be at least partly responsible. :My
first, idea, I YQ.ust confess, was that some ertor might have been made in the scale value

. .

determinations either at Cape Denison or at Cape Evans. If one multiplied the daily
range at Cape Evans by 2, or divided that at Cape Denison by 2, the r~sults w01~ld be
more in accordance with one's' a priori ideas. But the methods employed at the two
statiolls, although different, appear both sound. The method employed at Cape Dellison
was really that devised by J, A. Broun. The H alld V scale values depend Oli deflectiOIis
of the D magnet, as well as on deflectioilS of the H and V magnets; The only exceptional
feature '"ras that o\~ring to the differellce in type aiidsize of the D and Vmagnets, special
allo,vance had to ,be made, for the difference in the "distribi.ltion constants" in the
deflections, of these magnets: As explained by Major E. N. Webb, this correction was
uhdesirably large in the case of the V magnet; . Still it was only 10 per cent. at the,
most; s6 that even .if the correctioIi had itself been 50 per cent; in error; it would have
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gone but a small Way to explaining the .difference between the ranges at Cape' Denison,
and Cape Evans.· AilY iarge mistake in the Cape Ev~ns scale value seems equally,
improbable. In this case,the curves were re-measured and the. calculations were,
repeated independently by myself.. .

. The above remarks will explain why use was made, of two criteria for Cape.
Denison ( tlII)2 + (H tlD)2 and ( tlII)2 + (II tlD)2 + ( tlVj2where tlH,' tlD, and tlV .
are the ab~olute ranges of H, D, and V in the (Greenwich) day. At Cape Ev~ns, as'
already explained, two rectangular horiz~ntal components, Nl and W~, were recorded.
The two criteria employed for it are ( tlNl)2 + ( tlW1)2 and (tlNl)2 + (tl'\Vl)2+ ( tlV)2.
It appeared 'desirable to employ a third station of a more ordinary kind. As Kew
suffered sensibly even in 1913 from artificial disturbance,use was made of Eskdalemuir,
the data from w]llch were available. The horizontal components recorded thert~ being
N. (to true nort.h) and W. (to true west), the two criteria employed were tlN2 + tlW2 .
ll:nd tlN2 + tlW2, +- tlV2. The .comparison of .the three stations was limited to the
~onths April to Octobe!, 1912, because registration at Cape Evans ceased in November, "
1912.

A comparison of t~e daily range criteria With hourly range criteria also se~med

expedient, but it was limited to June and September, t912.' It ~vas als9 limited'tq,t~o

elemeilts, Hand V at 'Cape Denison, Nl 'and V at Cape Evans. There \.vere tyVo inirrors
_ . -' .' . ' " • ' -+ " .. ~'~" ~ ':.-., " " ' •• ,-,,',."': ' •.) ... 1. ..

in the D. magnetograpli at Cape' Denison, so that duri~g. disturbed' hines' th~r~jvere
traces both' 'at the top' a~d' the bottom of the sheet. 'The rilaximum 'inight caine' on
the one trab~;the 'uU'nimum on the other. ··Conseqller:ti.y"th~ labour .;[ fuidln;iho;rrly
rariges wo~la: h~ve been exceptionally great in this eleme~( and 'even with a. smgle
trace the llleasurement of hoUrly ranges c~lis for labour one i's apt to grudge, \vli~n not
fUily persuaded of its necessity. ," , '

f/!)

The values of the absolute daily ranges of D, II, ,and V on Greenwich days are
given in Scientific Heports, Series B, Vol. I, Tables XVIIa to XVIIIc, pp. 101, to 197.
The calculations on which the tables given here are based \vere made before Tables XVIIa

, ,

t9 XVIIIc had appeared in print. They employed ranges given in manuscript received
from New Zealand, \vith corrections received from time to time. On receipt of the
printed .volume, the values which had been used for the ranges were compared with'
the values printed. ,In some c~ses the values whieh had been used were consistent
With the printed values of the maximum and minimum, while the printed ranges were
not. In such cases the priilted value was assumed to suffer from a misprint. But in :
general the printed value was accepted, and any cor~ection thus necessitated waS'made.
Some difficulty was, however, experien~ed in the case of days when the record was
incomplete. The treatment of these days varies in Tables XYlIa to' XVIIc. 'For'
example, the limits of registration in the D curve were exceeded on April 5, 6, and 10,
1912. Ranges are assigned on the 5th and 6th, but not on the 10th. When the'limits
of registration are exceeded, the range recorded is necessarily an underestimate. But'
the limits of registration are not usually exceeded 'unlessthe range is 'exc~ptionall;y

t 2032-0
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large, and in such a: case it nuiybe better to en~ploy ::;,n under-cEtiniutc of' tbe range
than to omit the d~y.altogether. 'This point is diccusEed in Vol. I, p. 264., ' As is cxpluiD,cd
then~, a + ',,,a8 attu'ched in the tables of mean monthly values of the abto~ute ranges'
~n p. 266" to any value supposed, to be sensibly too small." ,But, the,defect in the

, mean monthly values had, to be sensible before it was expressly indicated, and the ,number
, of C!ccasions when the plus sign was added inay give an inadequate idea' of the number
of individual days when an under-estimate was Imown to have bem l:nade. An under­
estima'te of 20' or 20y'in the range of a particular day has but atrifiing,effect on the

" mean monthly value at Cape Deniwn, but \vhen we are considering individual days it
is a different matter: The fact that the range is an under-estimate is only sometimes
indicated explicitly in Tables XYlIa to XYlIc.

'§8. In' general; when a range had been asslgned in Tables XYlIa toXVIIc tori.
day of incomplete traee, it vias ac'ccptcd, but on a few occasions, when a large number
of-hours" trace had: been'lost, it was thought better to disi:egard the day; The results:
appear in' Tables XXV to XXXIV.; In Tables XXV to XXXI, relating to, the period"
April to October, 1912, corrEsponding results arc given for Cape Denison (c.n), Cape
Evans (C.E.); and Eskdalemuir (E). To facilitate reference, the columns are distinguished
,bymillcrals as wellris:by he'adings. Take; for example, Table XXV rclatlng to April,

, 1912. Column 1 1 not counting the date column, 'giVE,S (~Hf+(H~D)2 for Cape
Denison; col.,2 C~NI?+'(tlWI)2 for Cape Evans; and ·col. 3 ~N2+~W2 for

.,Eskdalemliir. , 'In like manner, cols. 4, 5, and 6 give respectively ( ~Hl + (H ~D)2 + ,
(liV)2 'for Cape Denison, C~NI)2 + (~WI? + (LlV? for Cape Evans 'and ~N2 +*W2+.' ~V2 for Eskd~lemuir; , These six colJmns deal with the sqllares of absolute
d'riilyranges,:and,theunit in each case is (10 y)2; Columns' 7 to 16, on the other hand,
are character rat1'os, the ratios borne by figures in columns 1 to 6 tc)'their mean values'

,for.the month. For comparison with these, column 17 'giVES the international character
,figure for ,the day (I).

. ';

,Cols.:7 and 8"and again cols. 10 and 11, are intenc1ed:to give comparative results
for Cape Denison and Cape Evans. At Cape Deniwn there were data for only 22 days
for the horizontal componel1ts, and for only 20 days for all three components., Cols.
7, ,8 and 9 d~woted to the horizontal components make nce' of the 22 dp.ys, while cols.
101 1.1 and 12; which include all' thre~colllponents; Inake me of only 20 days. The
22-day mean value of ( ~Hj2 + (H ~D)2 at Cape Denison, 638 (10 y)2, is given in one
of the lines at the f.oot of the table. On April1, the value of ( ~H)2 + (H t.D)2 was
'. ". ...., .. /'/ ',., ,

130,(1,0 y)2: The ratio borne by this tO/th~ If}pnthly m~an, 130/638, or 0'2, is t~efirst

entry in col. 7., The first entries in cols. 8 and 9 are siinilarly the values of 111/540
and ,42/86, b~ingthe' ratios borne by the April 1 values of ( ~NIf+ ( ~WI)2 at -Cape
~v~~s a~d of ,~N2 '+ ~wi! at Eskdale~uir; to their mean values fo~ ,the 22 da'ys; Two
o,f th~se22 ~ays, viz., the 1st and 2nd, were days for which satisfactory V ranges ,,,ere
not '-avail~bl~.at. Cape Denison.. The ,mean vl1lues.~f, (b.Hf+(H~D)2+ (LiV)2 '~t,

" •.• ,".1 ",' ., .••. _ •. ' • ,.' ••.• I •. ' . .J
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Cape 'Denison; 'of C~Nl)2 + ( tlWl)2 + ( tiV)2 'at Cape Evans, ~nd' or' ~N2+ ~W2

'+ ~V2 at c'Eskdalemuir for the remaining 20 days, we're r€specti~ely' 1189, 732 arid
'97in terms of tlieunit (10 y)2., The entries in cols.' 10, ll'and,12;are the ratios,borne
to these monthly values by the daily values of the quantities.· April 1- and ,2 'were
considerably less disturbed than the average day of the mcnth, m:d to bring, out: tlij~

'faCt the niean value of ( ~H)2 + (H ~D)2 at Cape Denison -for the 20 days, 686, is given
in 'the same line with the means 1189, 732 and'97 just mentioned;'but'it is errcl6sedm
brackets to show that it was not a q~antity used in any of the calculations. ' '

, In view of the considerable number of days for which data were lacking at Cape
: Denison, it appeared well to give i~ cols.13 to 16 resUlts for Cape Evans and Eskdalemuir
basea on all 30 days of ApriL This also illustrates,one important aspect of the method
employed, viz" that the character ratio dependsnot merely an the val,ue of the criterion
for the day, but also on the mean value of the criterion for the available days of the montp.
Thus the character ratio for April 5 atCape Evans hsed an the horizontal,ccmponentB

,appears as 2,sin col. 8, but as 3'2 in col. 13. 'The criterion for the dayis 1496 in eith,er
,case, but the mean va~ue of the criterion for the 22 days was 54.0, whereas for the ,vhole
,~Odays it was only 465. The idea is that the ~lean value of the criterion for the days
used woUld be communicated t~ the central station, as well as the values of the character
ratios for the individual days of the month. These mean absolute values.woUld ser~e

for intercomparison of different months or years, while the character ratios woUld serye
for the intercomparison of the days of the month. It might, of course, be decided to
utilise only those stations which had a complete record for tIle month. But the method

,'would afford, an alternative to this.' If the missing days happened to be marly aVErage
days of the month at the station, their loss would make little differe~ee.to the character

-ratios. For example, in Table XXV the 22 days,serv:ingprimarily"for the interconiparison
of Cape Denison and Cape Evans gave 86 (10 y)2 as the mean value of tiN2+ ~W2,at
Eskdalemuir, while the -corresponding 'me'an for the whole 30 days. was -82 (10 y)2;; a
difference of only 'some 5 per cent. It will be seen that:the two corresponding sets of
character ratios in cols.,9 and 14 are in most cases identical, and-in no case differ by more
than 0·2. On the other, hand, the differences between, corresponding character, ratios
for Cape Evans in cols.' 8 and 13 are very sensible when the ratio is large. - ,

- . '.. . ..
§9 .. Before commenting on the general physical resul,ts, it "ill be, convenient to

explain peculiarities in the several. tables. ' '

In May, 1912,' as in April" data: \v-er6 lacking onIy at Cape Denison. .Thus
. . . . . . .,' ~ 'H~ .. - .'

Table XXVIfollows the same lines as Ta?le X,XV. In Jlme, 1912, data were lac~ing ~t ,
Cape Evans as'well as at Cape Denison, arid the days involved were different. Cols. .7

to 10 give comparative data for' Cape Denison ar"d Cape Evansfor the twenty~ti·o days
represented at both:stations, whil~ cOls. 11 to'l4 give: comparativ~ data fa! the tv/inty-

, five days'common ~oCape Denison and Eskdalemuir; ':j!'inally,'cols. i5 ~# '16 giv.e
. d."" fo'E'kd'7' ,mploying allthi"r d,)", . .,

I
i
!
,!
j



~ ..

MAGNETIC DI~TURBANCE-CHREE.

, In -July, 1912, the position wassimila~ to that in Jlme, except that there, were
, no V data for Eskdalemuir, and a similar procedure was followed. Colunms 10 and 11
,apply to 29, but colunm 12 to thirty-one days. In August, 1912, data were lackit~g

at"Cape Evans for two days, one being a day of very large disturbance. C9mparative
data are given in cols. 7 to,10 for Cape Denison and Cape Evans, for the twenty-nine
.days represented at Cape Evans. Di.ltawere also lacking for one day at Eskdalemuir,
but' it wa.s a day the inclusion or omission of which must have been pretty. well
immaterial. Thus, the Cape Denison ratios in cols. 11 and 13 are based on all thirty­
one days, though the Eskdalemuir ratios in cols. 12 and 14 are based on only thirty
'days~' '

In Septeulber, 1912, 'the only item missing was the v~rtical force ,ralige at
,'Eskd:ilemu'ir on the 26th. It was again a case where the inclusion or cllnission of the

day could make little difference; and only one set of ratios is given, being based in
, each case on alfthe days available.

, in October, 1912,' data wpre lacking at Cape Evans' and Eskdalemuir, but not
~t Cape Denison. Columns 7 to 10 give Cape Denison and Cape Evans ratios for the'
twenty-nine days represented at Cape Evans, while cols. 11 to 14 give Cape Denison
and Eskdalemuir ratlos for the days, represented at Eskdalemuir. ' Finally', cols.' 1:5
and 16 give Cape Denison ratios based on all thirty-one days.
'. . . , .'

In ~he three following tables XXII to XXIV, there are data for Cape Denison only.
The, only' point calling for remark is that in November; 1912, satisfactory V ranges
w~r_e Jacking for fo~r ~ays, so that the ratiosd~rived from the hcirizont:,\l components

',an,d from ail three, components are not strictly comparable. But, so far as can be
. 'j~dged f~om the 'llO~'izontal compop.ents,',the inclusion ,or omission of the four days

~~~\1e~J.~ }iHI~ e_ffpct, o~the m~ntp.ly m~an a?~l the character ratios. '

",r;, ~§ro. To;siiiiplify,thesituation;,attention 'may be called at. once.to the fact that in
,:tlie 'gteat"'majority- of 'days the character ratios for Eskdalemuir, from the horizontal

componentsand'from'all three components are identicaL '('here ,are in all only eleven
, days in which the two character ratios differ by more than 0'1" and only four in which
,they differ' by more than 0:3. On May 13, the two ratios in cols. 14 and 16 are 4!8
and 5'6, and on August 6th in cols. 12 and 14 they are 6·8 and 7'6 ; these were the only
t'ivo days during the whole Eeven months when the V range at Eskdalemuir exceeded

"100 y~' The' period was of course more than usually quiet. On the other hand,
disturbance is larger at Eskdalemuir than at most European stations. But the
inference certail).ly is that)t would make little difference to character ratios at tIle
average observatory, or to character 'figure's calculated therefrom at a central statiol},
whet~er the V range were included or' not. But, on the whole, the inclusion of V
ranges at Eskdalemuir tends to increase character ratios on Ithe days of largest
distur~ance, ·'''ith consequent slight' decline' in character ratios on quiet days.
September 17th' and OCtober 14th' are, 19wever, rather notable exceptions to this.• ~ .

\

)
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, The inclusion of V is of considerably greater importanc~ at C~pe ]];va;ns. But,
even there during the ,whole seven months, there are only thirty"twodays iJ! which,
the character ratios from the horizontal components apd tho~e. from all three
components differ by more than 0'1, and only six days in which the difference exceeds

'0'5. Relatively considered, or-e of the most important exceptions was October 21st,
,a comparatively quiet day of international character 0'3: On that day the, V range

.. ' at' Cape Evans was 125 y, while the ranges of the horizontal .components were each
only 80 y. Cape,Denison was, however, on that day somewhat highly disturbed in the

• horizontal as well as the vertical components, the range in H. being, 316 y. Of the
· more highly' disturbed days when the difference between the two character ratios at
Cape ,Evans was large, one of the ·most notable was April 16, when the characterratios
in cols. 13 and 15 were 3'0 from the horizontal components, and 4'6 from' the three
components. The V range at Cape Evans, 356 y, was more than. double the next

'highest range of the month, and it considerably exceeded the corresponding V. range
at Cape Denison, a rareevent,'

The employment of the V range~had at Cape Evap.s no definite tendency to
, influence the character ratio in diffe;ent directions 'on disturbed and quiet days.' Thus,
'putting first in each case the ratio derived from the two horizontal components, we
have 6'7 and 7'6 for May 5, 5·2 and 4·4 for :May 12, 4'6 and 4'0 for July 4,and 6·4
· and 7'5 for July 5.

Even at' Cape Denison the retention of the vertical force range makes less
· difference to the character ratios than might have been anticipated. But'there
are 79 days in the fifteen months of Cape Denison records in which 'the 'difference

, between the two character ratios exceeds 0'2, and 26 days in which it exceeds 0'5.
The number of days in 'which the ·two ratios· absolutely' agree and the .number
.in which they di~er ,by .more than 0'1.are approximately_equal. It seems pretty much
a matter of chance whether the two horizontal components or the three components

· supply, the larger value for the character ratio. The most outstandiJlg cases of
,difference seem to .merit special consideration. .

April 15 and 16, 1912.-There is a curious contrast between these' two days
and between the two dations, Cape Denison and Cape Evans. At Cape' Denison the

,3-component ratio is the higher on the 15th, and the lower on the 16th;' at Cape
Evans it is exactly the other way about, , On the 15th the V range at Cape Denison. , ,
was 490 y, as compared with 261 y in Hand 304 y in D; but the corresponding

~ ,

V range at Cape Evans was only 153 y, as compared \vith ranges of 245 y and 317-y
in the two horizontal components. On the 16th, on the other hand, the V range at '

'"Cape Denison was only 289y,-as c9mparec;l with 275y in Hand 366y in D, while
at Cape .Evans t}le V range was 3961", as against 268.1" and 258 I" inthe two horizontal
components, Thus, at Cape peni:;;9n the V ran~e WIL:;; ~~l\Ltively high on the 15th? and
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,low, on ,the 16th,' while at Cape' Evans the, exact'opposite 'occurred.' ,At Eskdalemuir
the' V ~ange,was decidedly higher on the 15th than on the 16th; but.on,both days it
was less', than half the N. range.

, May 7th and 17th, 1912.~Onboththesedays the Cape Denison character ratios
especially the 3-conlponent ones were large compared with' the'Cape Evans ratios.
The V rarige on the'7th at Cape Denison was one of the largest of the month and nearly'
double the range in H; it was nearly four times the corresponding V range at Cape
Evaris, which was'little overhalf the range in Nl.The 17th was a quiter day but pre­
sented analagous features, the excess of the 3:compoherit ratio, being conspicuous.
The V ranges at Eskdalemuir on both these' days were below the average and small
coinpared with the'ranges of the horizontal components.,

,June 3, 1912, is an interesting example of the diametrically opposit~ phenomenon.
The V range at Cape Denison was relatively small, being'less than two~thirds of that
in H, and the 3-component ratio was less by 0'6 than the 2-component r~tio.' ,

" July 4' and 6, i912.-:-0ri the 4th the 3ccomponent ratio at CapeDCl~iwnis 50
'per cent. larger, than the 2-cOl~lponent ratio, although the V range was an~illderestimate.
the liI11its of registration being exceeded. ,The V range actually recorded ~va:s fully
double that in H.. whereas the corresponding V range at Cape Evans was considerably
less than half that in NI. Thus, like May 7 and 17, it was a case of a special development
of V disturbance in a limited ,area. The phenomen~ on July 6th appear to be the exact
opposite of those on th~ 4th. On the 6th t,he 2-component ratio had the exceptionally
h~gh value 9'4, exceeding the 3-component ratio by 50 per cent. But the limits of

, registration were exceeded in all the elements during a, brief. violent storm near' noon
a.M.T., so the results for the day are wmewli~t uncertain.

August 6, 18 and 22, 1912.~Of the outstanding cases inA~gust, 1912, the 6th
was a case where the V range at Cape Denison was relatively small, being ml;lch l<:s8
than the DJange, ~hile the 18th and 22nd were cases in which the V range was very'
large both absolutely and relatively. Onthe 18th the V range at Cape Denison was
more than 6,tilnes that at Cape Evans, while on the 22nd it was,nearly three times
as great. So both days are examples of exceptional local development of V disturbance

September 17, and N Otemte1' 16, 1912, are ~xamples of the, opposite phe~omenon,

the 3:componentratio at Cape Denisonbeing on ,eachoecasion less than the 2-component
ratio by 0'6. On September)7 the V range was unusually small compr,rcd with the
D range,~hile on November 16, theH 'range was exceptionally large.

'Of the exceptional cases in 1913',yhen the 2-component and 3~component ratios
at Cape Denison di!iered by 0'6 or more; March 14 and 16; Apri19,May 6, and July)i>

'were 09casions;whcn V disturbance was 'exceptionally large' as compared with that in
. . . . ..

"'''.r,\,

.'
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the horizontal compop.ents. On January 18, May 5, and July 12, on the other"hand,'
it was the disturbance inD that '\'us reliCtively large; while on March 30 it ~as special

, disturbance in H that l€~l to the 2-component r~tio being the larger.

•

. . ." . .

§ll, 'Before considering how the results hom the three stations are inter-;elated
.on· individual days, an idea of their geneml relationships is desirable. Table XXXV
gives the ratios borne by the mean monthly values of ( tlNl)2 + ( tlWl)2 at Cape Evans
and· tlN2 +tlW2 at Eskdalemuir to the corresponding mean monthly ,values ,-of
tlH2 + (H tlD)2 at Cape Denison" and also the ratios borne by the mean monthly

values. of (tlNl)2 + (fiWl)2 + ( tl V)Z at Cape Evans andtlN2, + fiW2 + .tlVZ at '
Eskdalemuir to the corresponding monthly values of tlH2 + (H tlD)Z + tlVZ at Cape
Denison. In each case the monthly means used were' derived from the same dl1-Ys
at the three stations. The results are confined to the seven months April to. October,
1912. There were in Jllly no V data for Eskdalemuir.

The sum of the squares of the horizontal components at Cape Evans is in May.
slightly in excess of the sum at Cape Denison, but on the average of the seven months
the fonner sum is only 81 per cent. of the latter. The sum of the squares of the three
rectangular' coniponents is. invariably much less at Cape Evans than at Cape. Denison,
the mean of the ratios being only 0'55. On the average tlNz.+ tl W2 at Eskdalemuir
is less than a fifth of . tlHz + (H tlD)Z at Cape Denison, while tlNz" + ' tlWZ + tl VZ

, at Eskda,lemllir is only about a nirith oftlHz + (H tlD)Z + ( tlV)Z at Cape' Denison:
Thus, the contribution to the magnetic activity of the whole world made by an Antarctic
station is almost'of a different order from that made hy'theaverage st'ation in'temperate
latitudes.',:'

, .
.§12. In view of the large difference between the mean values of the daily measures

of :activity at the three stations it is clearly to the character ratios we must look when
considering ;'vhether the disturbance on a particular day was exceptional at one of the,
'stations.

Eskdalemuir.
tlN .tlWtlV
60 44· 17
63 48, .21

38 6822,

tlNl tlWl .tlV
66 60 47
50 49 27
36 46 . 22,

21 April

28 "
'.' ~,29' ,",

,A pheriomenon which is readily recognised is the tendency for character ratios
011 very quiet days to be smaller at the ,Antarctic stations than' at .Eskdalemuir,
especially near Antarctic mid-winter. The most prominent examples of this phenomenon
during April, 1912 (Table XXV), were perhaps the 21st, 28th, and 29th. It will be
simplest to consider the absolute ranges Oll,llhese days, which were as follows (unit
1y):- t,:

Cape Denison. Cape Evans;
fiH liD tlV
73 1l0ll4

... ' 80 76
,45, ,..... ll3
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011 the 21st th~ Eskdalemuir char~cter ratios were double t,hose at Cape Denison" and·
three or more ti~nes those at Cape Evans, while on the 28th and 29th the Eskdalemnir
character ratios were seven or eight times those at Cape Evans: It is tnie that the
ranges of the components in the.horizontal plane were on the whole larger at EskdaJe­
huiir than at Cape Ev~ns on the 28th and 29th, but the pririle cause of the relative
·smallness of the Antarctic character ratios is the large size of the disturbance criteria
in the average day of the month. If we regard the average day as the normal, then
quiet conditions re"duce the range in the Antarctic to an extent that they never do at
Eskdalemuir. Even on the quietest days the range of the" horizontal components

" at Eskdalemuir does not become very small compared with the range of the average
day. The natural consequence of this is that when the majority of the days of a month
are quiet, while a minority are fairly disturbed, the Antarctic character ratios tend
to he. lower on the quiet days and higher on the disturbed days than at Eskdalerimir.
But while this is the usual phenomenon, exceptions are not unco'mmon. Thus on April
5, a day of intel11ational character 1'3, the Eskdalemuir character ratios are decidedly
,the'largest; Their excess over the Cape Denison ratios is specially pronounced, but
that may be partly due to loss of trace at Cape Denison. The excess was mainly due
to the large range in W at Eskdalell~uir. "

On April 10, 16, and 17-days of intel11ational character 1·o-t1e differences
between the cha1'acter ratioi at the Antarctic stations m{d at Eskdalemuir are'in the
mo~e usual direction. On the 16th the V range at Cape Evmis considerably exceeded
,that at Cape Denison-an unusual event--and was more than double the next highest
range at" Cape Evans dur~ng the whole mOlith of April. This explains the outstanding
3-~oniponent rati~ 4'6 at Cape Evans in colunm 15.

May 2'affords an example of a large difference between Cape Denison and Cape
Evans character ratios, the latter being double the former. This arose from a large
'VI range at Cape Evans, 200 y as compared with 107 y in Hand 104 y in D at CapG
Denison. On May 7th, on the other hand, the Cape Denison character ratios are pre­
eminent, especially in the case of the 3 components; the V range at Cape Denison was
nearly four times that at Cape Evans. On May 9th, a quiet day ofintel11ational character
0'1, there was a, very decided difference between the two Antarctic stations. The Cape
,Evans ranges were only a trifle larger than those .at Eskdalemuir, but the ranges of the
'horizontal components at Cape Denison were nearly double, and that 'of the' vertical
component nearly four times the corresponding ranges at Cape Evans. On May 12,
13 and 14 there was a considerable amount of disturbance everywhere, and the Eskdale­
mlur character ratios are ill general the lowest. The character ratios are exceptionally
large on . the 13th at Cape Evans. On that occasion the ranges of the horizontal
components at Cape Evans exceeded those at Cape Denison, and the Cape Denison y
bi.nge was only a little the larger. On May 17, a quiet day of international character 0,2,
the character ratios at the three stations are fairly similar, with the exception of the
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:~:qfClmpqn~nt' fa.No ~t C~p~])enisoi1, whiqh is ~llph l~rgE:lr tpa.n tpe qtlwrs, ~ On till!!
Q!lc3:~iop. the Y ra,p.ge at CfLP~:Qellisqll wa;s 12 t!J!le~t4a.t at, E.sM~1Jermrir, ~1l!!m9!~'
t!J,an 5 ,times that at Cape Evans.' ,

, , M?-y i8, 22, ~~ and'~g are qays with inter11a.t!pnal (}harapter ':figures !,>ftrom 0'0
tp O:~ 911 Whi(}4 the Eskcla.lellluir cp,aracter ratio~ are large compar!ld with th~ Anta.r(}~i~

qp'~S, q;p.e V rallge wa~, invaria.bly largestiJ,t CaptJ ])~niS911, 1111d with on~tJx.pepti<m

\V~~ la.mer a.t Ca.p~ Evans tha.n a.t E,skdalemuir; lJl~t tl,te horiflontaJ cPlllPclll,ents were
,9t 13imil!!:r 13~ie a.t 'p!te tp.ree~ta.ti911S. T):teY1Vere a:bsollltelYhH'gerat E,sk<ia.l!lmuir th~ll
, a.t Gape E,ya.n13 011 tlt~ !~th a.l1d g?rq" .. ,

, JW1e 1 l111d ~'c¥.splayed ,~arkedly different. pha:J'aqt~ri13tic13 at Ca.pe peni139Il a,l1d

CftP!l E.Y!J;ll~, 'rppe !13t 1Va.s aClay ~f internatiolla:l c4a;racter l'Oi ,tp.(l 2n<i Qfqhar.a:cter Q'~.
!.l:J1cl ill ha.rmPIlY with tp.is the h()rizolltal cQJ.llpon,~nt J'?:llges OIl, the 1st, wer(l <ieciCledly
thq greater at lJ;skdalerrnur. 1\.t Cap!l pel1is()l1' tJ;te two 'da:Ys differell ir,t th\lcgre<\tioit
sllgg~steq by tp~ hlternaticHUtl charact~r n~~s, IJlW to a mucjl ~ea,tllfex.tellt,than

, Hws~ c4a.pwter figures Wgul<i suggest, the~allge i~l a:ll,three cOIllPone!lt~ 9)1' the l§t,
pei~lg more than doublll t1w corresp9llwng ra;Iige OIl t4e ~nq. At 9ap~ E.Ya.Il~~ 'Pll, t4e
other hand, two of the three eOlllPonellts 4a:d larger ra.nge13 0Ilt4e'~1l4 than on the 1st.
The differel1ce ):>etweell the t\yO Antarctic sta.tions was largely ,due to the special develop· ~
illenta.t Cape Eyans of a snlart'disturba.nce bet\;een'6h. and 9h. G.M.:T~-on'tl~e 2lld,

~UIW ~ ~11<i 9 w~re da.ys o~ cOllsiderable'disturp{1llce in whicp: tli\:l C~pe Del1ison
.a1l4 C~p~ E,yans ratios are exceptionally la.rgeas compared With'those' at EskdalemlJir.
, 'The V ranges at Eskdalemuir were respectiv~lyonly 41 y and 34y, vih:ewis t~e Vranges
a.t Cape Denison~n both days exceeded 500Y. AtCape Evansthe disturl:ulllce in the

!wriflollt~l cOmpOnel~t~Wa!' very 13i~ln:f t9 t1mt at Ca;pe Pe11!SPll0n. both. da.ys, but the
disturbance in V,was much less'~' ",.
""," ,I -". _.;' ..... ~ 0 • - --.' ,. ."

Jl!lltJ ~1 p, !5, 1~, 17, 18, 1~, 20 il;nq. ~1 were an d::tYs with international char3:~ter.s

f£()mQ·O ~9 0'3" i~ 1VNch th~ ~~llg~!, of t):w 4orizolltal compollents at, ~skcla;le,nllur ,Were
yerysimi~~r ~n size to thqs~ at {Jape Del1isr,m anq., Cilfpe ]~yans.. 1'lw,~haracterratios
on these days are all much larger at Eskd~lemuirthan~ the Ant:;trptic. , The V ranges

, ~n thes(} nine days were invariably largest at Cape Denisol1 and least at Eskdalerrim.r.

,B,l},t, t,he ral~g~s p£ the b,oriz,Qnta1 cQ~pon~lltswer~ l!l!J.'gfjJ,: !1:t ~sk4:1lep.mir tl~ll.lla:t Cape
Evans on the 17th, 18th, and 20th. "

'~j.• ,~.,~, " -,," ', .. , ,.,.; .• ,-,.",-'

Tpe inte1'llationa! character figures for June 21 and '22 wereresp~ctiv~ly0,2 and

Q',§, ~mplring t!wt tlw g~n4, Wil;S ~n. gllnllr!\l nwcp. t:!le p.l9rl) gistl1rb(2Q <l.a.y, :J3..\!t this is
Hgt tlw. q9,nglu.s~~m ~o 1VW,9hwe~1tql\1d. h~Yll Pllllll ~eq py the !-'3:ngl)~ o~ Hw qh~:rl!9t!lJ;

, r!!:tig~ ~t,~sl~q.!'!ll.!l1l:14f 91:' th~ Antil:J,:~ti913ta;t~()~1~, Ag90.J!ffin~t9, t4l)~,f) C3riteri?:~ w~tUJl;>~~nc~
~n t.h~ lwri?;QIltu;190gLPQnent.§,W!l:.~, 9PJy 'l! trifl~, i~ ~~ all~ ~J.'fjetl.!:r 0.11 th~ ~~nq t~l!A:~~~~e
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:21st. At Eskdalemuir the' N. and W. ranges on the 22nd did not exceed those on the
'15th and 16th; days of international character 0'1, while the V range on the 22nd was,
'with one exception, the smallest of the month. " '

July 4 and 5, as their international figures 1·3 and 1,2 indicate, 'were at mest
',stations the two most disturbed days of the month. Eskdalcmuir agrees with the

majorityof stations in making the 4th the more disturbed day of the two, but at,Cape
Denison and Cape Evans the character ratios were larger on the 5th than on .the 4th.
At most stations, Eskdalemuir included; the 5th was much more disturbed than'the 6th,
the international' charaCter of which waso~ly 0,7. ,While six of the stations co-operating
with De Bilt awarded a " 2 " to the 5th, and only one station awarded" 0," fourteen

, stations awarded" 0 " to the 6th, and none awarded" 2." Cape Evans agrees with
Eskdale:p1uir in making' the 6th much less disturbed than the 4th or 5th, but Cape

, Denison gives it' a much higher character ratio than 'either of these days. The large
"ratio at Cape Denison' on the 6th arose mainly from a very large H range-in reality an

, , underestimate,as the trace, went off the sheet-which :was principally due ,to a short.. '. . ~

, period disturbance near 12h. 0.1\1:1'. This disturbance,was presumably of <.~ unusually
, local character. It will be noticed that at Eskdalemuir the 2-component ratio was the
,sameOll the 6th.as on the.9th, a day of international character 0,1.

'July,2,10, 13, 15, 18, 19,24 and 28 were quiet days, withiriternational characters,
0'0, 0'1 or 0,2, on 'which the ranges of the horizontal components at 'Cape Denison and
Cape'Evans ·were only of the same order as those at Eskdalemuir, resulting in the character

.. ratios at Eskdaiemuir being much the largest. 'On the lOth, 15tl~',and 24th the.Eskdale­
~,muir: 40riz~mtal component ranges exceeded those at either Antarctic station, and on
. the 13th they were considerably: the largest: '. .; .

July 14 had 0'6 for its internatiomil character, but its, horizontal component
ranges were notably less at Cape Denison ancl Cape Evans than at Eskdalel1'luir. The
Antarctic ranges on the 14th, it is true, were very decidedly larger than those of the
13th, a day of international character 0'1, but they were rather smaller than on the
15th, a day of international character 0·0. Thus the 14th would seem to have been a
much quieter day in the Antarctic than elsewhere. It wOlud be interesting to kll0W its
character in the Arctic.

. On July 20, the 2-componen't charcter.ratio at Cape Evans was double th~t n,t
Cape Denison. This was due to the large "VI rangen,t Cape Evans. The V range'n,t
Cape .Denison showed its usual excess over that at Cape Evans.. .. . .

On August 1 and 2 there is a marked contrast between the phenomena at Cape
"Denison and Cape Evans. 'Theinternational'character figures, were respectively 0,9
.aild'0'3, and at Eskdalemuir the excess of the character ratiosfor the 1st over those for
. ,the' 2nd is 'iiI ha'rrnollY With'these figures. But at Cape Evans' the 'character ,ratios on

•. ,
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the ,1st are' much larger than we should h~ve expected, 'the 3-component,:ratio there
being fully thrIce that at Cape Denison. On the 2nd, on the other hand, the2-component

, ratio at Cape Evans is less than a third of that at Cape Denison; and the ratios at the
latter station are both'much larger than we should have expected. Thus the ineidence
of 'disturbance throughout the Antarctic on ,the 1st and 2nd niust have varied ,greatly
with the locality.

As its international character figure shows; August 6 was, in general: mueh th~'most
d.isturbed day of, the month, and the character ratios for tha:tday at.Eskdalemuir are
amongst the highest ,of the seven months. , The Cape De~son Cl1aracter ratios ar~, ,a
good deal smaller, and it is noteworthy that the q.eficiency is greatest in the 3-eomponent
ratio. The V range' at Cape Denis~m on the 6th was much less than the V ranges on,
the 18th, 22nd and 23rd, days of internaticimil character figures 1'0, 1'1' and 0'9

'respectively. , The D range ,on ,the 6th at Cape Denison w~s somewhat the highest of
the month, but the H range was' considerablyless than that of the 23~d.

August 17th, 18th and 19th afford a 'contrast. Their international character
figures, 0'9, 1'0 and 0·9 respectively, indicate approximate equality, with the 18th
slightly the most disturbed day. This is quite in harmonywitli the character ratios
at ~skdalemuir. At Cape Evans the' character' ratios of the 17th arid 19th' closely
resembled one another, but were decidedly greater than those of the 18th, while at Cape
ri~~ison the character ratios on the. 19th were much the least of the three, and little
more than half those of the 17th. At Cape Denison the V range on the 18th was the

'largest of the month; it was six times th~ corresponding range at Cape Evans. '

, . Another contrast is afforded' by August 22,and 23, days of international characters
1'1 and, 0'9 respectively.' The excess of disturbance on the 22nd is borne out by ~he

character ratios at Eskdalemuir and Cape Evans. But at Cape Deilison the character
ratios for the 23rd are much· the larger and are more than double the corresponding
ratios at Cape Evans. The V range at Cape Denison was only slightly larger, on the
23rd than on the 22nd, but the H range on the 23rd was. muchtheJarger, being in fact

, the largest H r~nge of the ~onth.. . '

August does not present so many examples as May, June or July of quiet days
with character ratios much smaller in the Antarctic than at Eskdalemuir. Still there
are a few su~h examples, including the 4th, 8th, 12th and 13th; all days of international
character 0,0.' The horizont~l component ranges at Eskdalemuir ,vere greater than 'those
of either Antarctic station on'the 4th and 12th, and exceeded those at Cape Evanson

, .. . . . .

the 13th as well. The V'rangeonthese four'days' was invariably much the·largest at
Cape Denison, but the Eskdalemuir range came next on the 4th, 12th and 13th.

. , ". }

September 17 and 18 present a striking . contrast between thephenoniena m
the Antarctic and elsewhere. , As the internationaLcharacter figures l·g and 1:1 indieatr,
the 17th was in general much the more disturbed. day. At Eskdnlemuir the .character·

•



ratios oiitiW i 7th were the secoiiCl iiigliest of the seveii months; those Of the isth Were
each,ohiy i :O:ti the Antarctic; on the other' hani1, there ,va,S llttie difference hehveen
the tWo days; At cape Evans; disturbance Was greater on the i7th than on the isth;
but tHe excess Was slight. At Cape Deriisoli the ranges of the hofizontai components'
were siigh£ly larger bn the i7th thali oil: the isth; but tlie Vrange on the i8th ,vas iiibre
than double that on the 17th. The comparatively low value of the Vrarige on tne
17th was a notable feature at Eskdalemuir as well as in the Antarctic,

, As its internationai 'character i:6 sHows; Septeii\ber 24 ";vas'also iii' geiiefal it
mgb.iy disturbed day: in thls case the character ratios are mucH the sallie at the
Aiitarcticstatlons as at, Eskaaiemiilf: So far ,as the llorizoiitiilcompoilefits were
concerned, 'distUrbance iit Esi{daieiliuir Was illUcH iess oli the 24th tHiiiidn tke i 7tH;
Wllereas' at cape Deiihioii alid cape Evans the §4th Wiis much the ifiore ilistlirBeaaiiYi
At Bath Antarctic stations eacH 6f tHe thfeerectailg@ar components haa aifilicH iiifgef

, • ... , " , " -. . ~ 1 'I . • I~ ,-\ I 'r:r , .., ~'. • 'I ~

,range on the 24th than on any otlier day of the ill6iith. Even at Eskditleiililif We v
range of the 24th ,vas the largest of theili6uthiblitit',Vas oniy 90 y: '

Partiy in consequelice of the relativeiy large aiiiplitiiaes at Eskdaiemiiii on,
September t7; tb,e character ratios for the reailyqiiiet days of, tHe iiionth inake it ciose~
apprda9h to equaiity than usiiai at the three st~t,ions: There \Vere, hO\vever; a few

, q.iliet flays \vhen the excess of the, Eskdaleill;fuf character ratios ,vas considerabie: Tlli~
~#;es§ ph the ~9th arose fiqin it iarge range i~ N;, \vpich exceeded tlierarige iii eitHer
hori:z;6nta,i ¢6tB.p6iierit at ei,ther AiitarCt~c station:

OctoBer14 and'i5 present it someWHat paraiiei case toSeptemb'er i '7 an~l.i 8;
Tiieint~rnatioiiai chiiracters-di aria i:3 mark tHe 14th as theindri3 ilistiirUed day of
tii~~twoVana:, tiiiSis Hdfiie out' by the character ratios attiie Antarctic stations as '.veii

,as ~tE1imaiemi.lir. But the Eskdiiieirlilir ratios fof the i4th are the iafgest of the seven
montHs; anci are'oUt 6f aiipropoftioii greater titan tii6seat the Antarctic; , Their excess
ho\vever over the ratio for September i 7th is aiie to the fii'ct that the meah squiires
of the daily ranges were considerably snialler for october than for Septiiliber, Oil
October 14th the character ratios are notably greater at Cape Evans than at Cape
, . I ",' • . I ,... .,.. . '. . ". ~ ~ . .

DenisorL This arises hom the hi-i'ge size of t1 WI; it exceeded the railge ih allY conipbrient
at Cape Deriison, arid \vas nearly double the next larg~st Wi range of the mohth; that
of the i5th. The dOlIliii~nt eiement at E~kdaiemuii on the 14th ,vas W, and at Ca:p~
Denison D,vas consid~rabiy niore disturbed than It.' Oil the 15th the character ratios
at the three stations did not differ much; ahd on this occasion the liorizoritai components
'as ,veii a~ the verticai had their iargest rahgesat.Cape Dernson;

In view of the enhanced differenc~ between the 14th ahd 15th at Eskdaleniuir,
his curious that theexce~s of the international cliaTiicter figure on the 14th was largelY
aue .to the mdre southern co;operating statiQns., I£ ,ve take tlie fifteenstatibns ilortii
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of 50oN which reported to De Bilt, twelve assigned a " 2 " to the 14th and ten to the
i5t~; ~li~. t\veiiW-six stations in all assigned a "2;; to the Lith and oniy thirteen

·to the 15th. .

I The character ratios at EskdaJemliir, on October 20; 2i, 27 and 28 are all inu~h',
aliKe; iii spite of the fact that the InteriiatidhaJ character figure wasoniy 0·3 on .the 21st'

·alid 27th; as agaiiult 0'7 on the 20th and 28th, With only the Eskdaiemuir ranges to
guide lis; \Ve shoiiid have regarded the four days as aimost equally quiet, According
to the Cape Evans character rati6s the 21st was inuch the quietest day of th~ four;

· bUt at cape Deiiison it \vas siiuilar to the 20th aild 28th; and much more distlirbed than
the 27th: . The iow character ratios at Cape Evans oil the 21st \"ere due entireiyto the, .
qruethess of the hOlizoiltai compoiients; the V raiige exceeded those of the other tllree .
days". This Was the exact opposite of \"hat bccllrred at Gape Denison; where .the V
range Oil the 2ist was slightiy iess than on the· 27th, and much iess than on· 27th
aria 28th: it was iii fact the V raiige at Cape Dehison\vhich showed the ciosest
piifi:diciisiii to t,he iiltefiiatibihil character figUres: '

WilHe tiJ.l~rc. Were ~evei:ai days' of iiiteriiaiioniLl ciiaractef (Hi iii dc~oiJei-; there
i5G'elllii 'n& ease bf a qliiet day \vith a chadicter ratio iritichiarger at EskaaieiriUir than in
• ,. :. t , '" ,. 1 I '. . . ~ -. ' _ • . .

the Ailtarctic:' ,The tendency seems noW rathCf the other way. Thus on the 29thi
30th and 31st; \vithil1ternational characters. of 0: i or (H~, the Eslidale:rriilir charaCtet
l'i1tios are· markedly the sniailest. Absollitely considered the ranges on these days at
Esi~daiemuir al'e qUite insignificant, as conlpared \vith those at the Antarctic st~tions...
.', . . .

§Is: iiiaUle x*~vi suiiiJiiarises tite results <iUtaiiWi for the monthiy meaRs of
the sliills 0.£ tHg sqHares bfthe daiiy ranges; THe fesiiits fSf tile il~mz8iitai cibmponeiits
aria tHe tlifeere~taiigular colliponents at Cape Dellison in 60ilimns i aHd 2 refer to' tHe
diiysavaiiaBie; the iiifffilJers 8f wkick are specified in coHimns :3 and {j. respectiveiy..
In April, July ana November 1912; ,,,Hen Vriinges were lacUing for some days for \"ruth
horizontal compOlients existed, a second v~llle is given in column 5 for the ho#zontaJ

· comjJoiHints for the days Wheii ail three compoheiits Were represerited. In ali ca~es .the
• .. 1 .. i , .. f . " • " ,~ I '.,'

ratios in cdli:iirih '7 Borne by tHe tHree rectiingillar cdiilpojiCtits to the h,orizontal cbriipoiiQiits
Me derived from commOn dii}'s; in t,hii case of Cape Evans; coiuinhs '8 ahd 9, dnd
Esitdiilem:dir, columns id and ii, the data are for all days Mailable,ahdiiot as Iii
Table :XXXV for days conimon to the stiitibrls coinpiired. The days l\Lcking at Cape
Evans nliiilOerecl tHree iIi. Jiliie; one in July and two eacb in August and October. J'he
June iiiia. Julyd~ysiacking ""ere ainongst the quietest of the month; the August days,
wereiiniong~t the nloi?t disturbed,ancTthc October days were fairly average.. Thus the.

· figures iiI Table xxxvi in columiis 8 'and 9 showdbe a trifle high for Jrtne and July;
and somewhat iowfor Auglist; At Eskdalenni.ir one rather qillet day was lacking in
August. in October V range was lacking for four days, for three of which horizontal
componimts"iere also lacking. But in tills case"as ih August, the effect on the mean
monthly .values ,was ~I;eSum3:bly trifling:. C9hl~np. 7 linder t gives lllonthly mean
iiiternational character figures.
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Several iilte~estiiigconclusionsfollow,from Table XXXVI.. If we-compare Cape'
Denison results for corresponding months of 1912 and 1913, we see·that in every month
the figure 'for 1913 is much the lmver., The extreme case is June. The mean inter­
national character figures for Jlllle, 1912, and June, 1913, are practically identical,
the latter being the larger by 0'01; but '2:H2 (the sums of the squares of the daily ranges)
from horizontal components is fully thrice, and '2:R2 from three rectangular components
is nearly four times as large for June, 1912, as for June, 1913. April and July show
nearly as large a decline in 1913 as Jlllle, and while the difference between the t,vo
years in May is not so outstanding it, is still decisive. The result suggested by the
daily character figures in Table XX,' that 1913 in t,lte Antarctic was a considerably
quieter year tha;l 1912, seems Illdoubte,dly true, if. the square of the daily range-'-or
fo! the m~tter of that its first power~,is a satisfactory criterion of disturbance.

The annual var:iation of '2:R2 at Cape Denison is obviously very large, but the
lack of data for December, and the gradual decline of disturbance apparelltlyin 'prog~ess
in 1912-13, necessarily obscure details. The maximum clearly occurs near mid­
s~i~;~er, p;obably in December, if we may judge by the D daily ranges, The eqUinoctial
ni.o~ths oc~upy an interr~ediate position bet,veen ,,,inter and sUIllme~, and are in no
way outstanding as they are in mean latitudes.

,The low values assigned to May, 1912, at Cape Denison are due In part to the
'fact that one of the two days lacking was about the most disturbed of the month.,
If it had been -avl1ilable, Cape Denison would probably have agreed with Cape Evans
i1). making July the quietest month of 1912. Apart from May, Cape Denison and Cape
Evans agree as to the order of the months as regards disturbance. ,July would seem
to have been the quietest month at Eskdalemuir as well, but the annual variation, there
is naturally of quite a different character from that in the Antarctic. '

The ratio borne by '2:R2 f~om the three ree~mlgular components to '2:R2 from the ,
horizontal components at Cape Denison in Table XXXVI, col. 6, 'is on the average 1,7.
It i~,sensiblyabove the mean in June and July, 1912, and inlVIarch, 1913, but this may
be accidental. The ,fact that it had the same value for July, 1913, as for November,
1912, suggests that it.is not sensitive to disturbance.

, §14.Table XXXVII supplies an' analysis of the values of LR2 at Cape Denison
according to the ,values of the international character figure. The results in each
case appear under five headings'; A refers to the three summer months, November,
1912, January and February, 1913; B to the equinoctial months,,' April, September
and October of 1912; Bl to the equinoctial months, March and April of 1913;C to
the wintermonths,lVIay, June, July and August of 1912; and finally Cl to the winter
months,'May, June and July of 1913.' If international character figures had the same
meaning ,(for the Antarctic) in 1912 and 1913, we should expect a close 'similarity

,between the entries under B ar.d Bl, and between the entries under C and C1 , 'In vicw

, '

•
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of the small number of occurrences of the higher international character figures-groups
were formed. But results are' given for the four lowest character figures 0'0, 0'1,'0'2
and 0'3 separately, as well as for the two groups composed of days of characters'
0'0 and 0'1, and days of characters 0'2 and 0'3. It will be seen that in every single
case, whether for the horizontal components' or the' three ~ectangular components,
the entry under B largely exceeds that under B1, and the entry under 0 largely exceeds
that under 01 . The eoncensus in favour of the view that, so far as the Antarctic is'
concerned, a given international character figure implied much less disturbance in 1913
than in 1912, seems overwhelming.

The number of 'days was rather small in some of the groups especially that with
character figures exceeding 1'4. Thus irregularities were to be expected. But th'e
rise of ~R2 with increasing international character figure is on the whole' regular,
,especial~y in cols. Band 0 which included the largest number of days. If we took a
mean from cols. Band B1, and a mean from dols. 0 and C1, we should largely eliminate
the effect of any progressive decline in ,Antarctic disturbance, and obtain results 'fairly
comparable with those in col. A. ' The result ,,'ould be to show ho,v widely different
are the activities which answer to the same international character figure at diff~rfmt
seasons of the year in the Antarctic. "

§15. 'l'able XXXVIII compares character figures at different seasons with the
eharacter ratios derived from the squares of the daily ranges at Cape Denison given in'
Tables XXV to XXXIV. The days were grouped according to the internat,ional
character figure exactly as in Table XXXVII, and A,' B" Bl, C,' and Cl denote the
same combinations of months, as in that table. The 2-component ratios and' the

,3-component ratios are treated separately. '
, , ,

In the four earliest classes with international characters 0'0 to 0'3, the entries
j~ col. A. are on the whole the largest, and those in cols. C and Cl. the ,smallest. Thus
the', relation between the, international character figures and the Cape Denison ratios
'is not wholly independent of the seasOli of the year. But in the case of the higher
.international character figures, the entries in the several columns differ in ,rather a
haphazard way, and the same is' true of the ,difference between cols. Band BI and the
differences bet,veen cols. C and 01• ,This supports the view that in the Antaretic the

, international character figures have mainly a relative value like the character ratios.
, '

§16. Tables XXXIX and XL supply, some data bearing on ,the question
,,,hether disturbance, in vertical foree is ,more or Ie~s local in its incidence than,
disturbance in the horizontal conlponents. Table XXXIX employs the sum of the squares, '

, of the two horizontal components considering the cases in which the sum ,is above or ,
below its mean value for the month. Take, for example, the month ofMay, and the
two stations Cape Denison and Cape Evans. There were 29 ,days when ~R2 was knoWn
at both stations. On 4 of these, ~R2, was above' its mean value at both stations, on

"3 it .-' - above its mean at Cape Denison, but below it at Cape Evans, on 1 it was below '

,~



·224 . ¥A.GN:ET-I8 mgT-DRRANCE-CRREE.

~ts m.ean at 9lfP" De:pispn, b11t ~p'qYf- it at Oa:pe Eyalls, l:lJ1q fill!1Hy ~m gI clitys it Wf\~
bf-Iovy ~ts wean' ~t both stati()l1s: Th.is gavf- 2~ fLgreellwllts a:s a:gl:li~st t m~i1,grll~pwntfl:

. . . . .

. T~l{i:qg t hl:1 V(jlRle ~eYl:1n rJ:onth~, 4prH tq Q~tqh~r, ~~12" thHf- :'Y~:rf- p.!'tw~H1
O~P!' Depison ftnq OtfPl:1 E,Ya)ls W~ ~gr~!'mmt~ m~t q~ ~ tptnJ q~ 1~~ e\il'Ys, 8f ~~m~r

· !<pnt· $irlljhtr!YPf-tw~pn OltPP Dpnis~m ·a:m1 :p;~I\qf1lfrnllj:r thfrp WP:t"f- H\~ ~gr~~m~~1t~
9~j;, of 1?~ occfi,sjO)1S, or ~2,' pf-r cllnb11lle\ petwllH! Om~~ ~ya:ns al14 :fJ,~l.H-1HI~mHi:r
Pp ncgfef-:q~f-I]ts oFt of ~Q~ Qq~l:l~iqn~, 8F ~7 ppr P!3nt ; r+1W~gtf-~1l1!"~\t p'etw~~n Onp'e
Deilis~n and Oape Evalls was decidedly If-sS goo~ hr ~~p.~f-wPer qnq Qptpp"r Hum in

.tlW earlier m~mtk The fact t~at the a;grpf-ment Rftween Capf- Ji)vaps~'llq E~!\~lfJ:lemuir ..
j~ very ne~rly as goo~ as between O:tW:; p~nison ~lld C11pe ~yal1s is ritt4"r SllrP1:j~ipg.. ..-., ..

,Til-h!!'. :X:~ e~nplpy~· @f- ymic~l fo:t"~f-¥allg!, .!ll ~l) !"~l1ptly itl~a!og~:m~ W'!l;r
tq tnl1t fp!!<:nvfd ill thp P.1'PTIo11fl tfl-ple. 'rrnl\ipg tl~ll WhRI\l ~eYf-n n10Y\thfl, tnf-:t"f- w"re

· 7Q ~\ftYfl em lyNch. ~IW Y(:l~tical ~Rrcf- rall,g!' fl-t C~pe P.f-ni~9n \Yl1S ~pq:Y\l itfl PWl1l) Ylthw
~qr th.e mQlltp· Ol~ @qf th!'\~ll q~y~ it 'wasal~!? ~P(Wf-, its rll~nn Yi1:!1w itt 9~p,e :J];Yftl1~'
!~Ht pn tlw mnl1inillg f? q~y~it 'Y~~ belmv; Agnin, qf tlw 1~7 q!1tY~ Wl,WJ1th.~ Y m11ge
:::t O~p~ ]jep~spn,vil:~ p!'llpw it~ nwnn v~.luf- tor the p1Qnth, th~re Were U2 Q!~ wjlich it
was aiso below its mean value ~t Cape Evans. . 1-1~W~ W\thf- Who1f- t~Wf- were Petw~en
P::tp~DCl~ison il:llel C\1P~ Enns ~ ~~ (tg:t"eeIl1!'pt~ ~mt fl± !1t tqt~~ of 2P? ()cp~~ioni3, qr 81 per

.. pent. Simijar!y lJet'~ee11 C?pe DepisP!1 ~l1q ~s~{~a!f-D111ir thf-re 'Yf-re l~? agreelll.\J11ts

o~t qf 176 ocpasions, or 72 per cent., anrl P!'tv~rf-en C~pe :E{y~ns and ~s!\<:l(tl~milir ~?O
agreeme:pts out of ~73 0~9asi~ns, or 75 per cent, ~11' tltf-' cl\se qfO~pe De~is()n :md,
p'ape Evan~ the agreemept wa~ deci~e4ly better i~th!'l1yi~t~r Il10~t:qfl, '1V1'~Y to JlugH~h
than in the more· disturbed equinoctial m.onths. In.· thii3 cai3e tpe ~greem.e!1t 1:>et,yeen
Cape' Evans and Eskdalemuir, while rather better than th1l,t between Cape Denison

"~m1 Eslf<:l~le0uir, is m1l,f~edlY; inferior to. t4at bet1veel1 C~pe Penii3em:tmlCape ~Vi!llf',
H will. b.f- obsefve~ th~t il~ poth Tables X.4'~I~ ~I~~ X.L~ if we ()on~iqf-r sepa:r(l,te!Y
tjle dn.-ys· Whicll were aboY\l and the days 'Y~ttch were below t4i mei!!1 (tt Pl1e qf the

· stati0l1s, a largf-r per()eg:tage pf the latter fell in. the sf!:llle ca,tegory at the other st~ti!'>!1

.tha:ll()f the. former. Also the nllm.ber of dl:lYi3 pe1my the mean Wi!S greatf-pfor
'Pal,1l,e XL than for Table x4x.n~:, aS1vf!:S to be e~peC\teq seei,ng tf!?:.t tlt~ qll~ntity

, 'l1i3e<:lwas in the one c~se the squl1re a.nd in the otlll:1~ case the· fir~t .pOWer ()f. r(t~ge~.
· Thu.s, SOIllE'l eX()f-ss in agreeme~ts'might be expected in Tn.-blf- XXX.IX· as compa~eq
with Table XXIII, even if vertical force disturbance .were no more local than disturbance

.: iri' thehqrizoptal eo~p;~ents~ But th~'!'l~P~S~ ofag;~!'lm~~t~i1~T~~le'i~*Iip~11~Wt.
be fully accoy,nted for in thjs w~y a.-nq tb.e. n~t1Jr\l:l i.nference appeari3 to 1:w t4at
disturb~n\le is sensiblyp:lOre loca1 in' its i!l:cidep~<:: iI\the c~se oft:qc'YeItipa!torcf- tQ~n

· in the cas<:: of the. hori~onta;l compollent~. It w!ll 9f- 1W.qerstoqq· thl1t thf- P!W.­
.' agr\l!'l~ent~ h1 both Tablef'. XX.XI~·arid 4L represent, in the !ll:!tip., P~~!ti3A9nS, :V~ell
· cli~turl)al1ce .was ¢oderateat both t4e st~tio~~ comp~re~. P3:Ys 'lJig~!X elji3tu.rlJ9,d,
· ·at. a;uy one ~tati~n were in' general highly distl,lrp'~d qt an, ~nq·q~ys.'!lol~spicTIo,u;§1y
· . quiet 'at anyollt' ~tli.tion were nearly always conspicuously quiet at the. other two. .

, .

o·
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§!7, As a.lr~ady In,entionec1" 'flQmly nmges were mea.suJ;~c1, a,t Q~pe Pen.is~n and
O~P~. ~Va.:!l~ lof ~wo month~ J\lJ.l~ a.n<;l Sept~mber, 191~, m~asnremen.t~ being 90nfi!led
to E!!-nc.l V a,t Gape I>~ni~qn? a.nc1, tq W a.n.~ Ya,t Oll,pe E!yaJ1!>.. Tab~es XLI ahd' XLU
QQ~paJ;~ tlw sqv.~r~s Of t1W da.i1y J:ai:J.g~s and, tp.e ~u.JllS of the !>q~!1res or tge 4Q1irly
J;ang~s fQJ: ~a.cf el~mElllt (S~P!1rl1tely, 'fhJ:Q\lghQut thEl UIlit is (lQy)2, 1'he ratio borne
lw thEl (Sum ot t4e sq\lar:Els 9£ tl;t~ ~9urly J:a.J1ge~ totlIe squJl.re. 'of tlte daily J;al1ge is givElll
fQ~ Ellt9IT q.,ll.y for. Ela.9h ekmeIlt, . (r~e J;~tio(l ~t tpe foot of th.e table aJ:~ ·ca.lcw.ated from
tlt~ montg~y rn~a.I1(l of the tw.oGrit~J;ia~ [j,nd do l.lot iepr:~se..Ilt t4~ arithrnetic means of
the ra#os {oJ: tl:te~ndi.vic.l11.ll,l d!ly(S oftge rnQll,tl;t·. ;The fl\lctuations i:p. the r::ttio froIll
day tl? day must be ascribed iJ1 g~eaterpart to variatiollsin the incicl,ence of clisturbance

. t~r:o.ugh.ont the d.[j,y, OCI;llmen()~S of ll, pUJ;~lYfQrtuit(nu~ ·cha,r:!lcte].' way be e~pected
to eXllrcis.e aQ()mpar.atively tr.iflillg iJ1.flllEl~CeOll, 'tp~ mtiQ~ at tl;t~ fOQt. ()f tAll tll-bi~, lmt
it by J10 weans follows tlmtt"Aese J;~tiQs show.d be appro~!wa.tely the. sawe fo].' a,U -month!!
()£ the YEla,r.. 1110 a, qm.etDJ,ol1th tlt~ rllotiQ would Ila,turaUy depen.d on. the type ot the
rllgu.la.:t; .d.iwmal varia,tiol1, and that is. often cons.ider:ably diff.erent in. di:ff~rent (llla~i:Hls

()f tlIe year· . 'w the prei?,en.t Cll-se, however, the diftereIlc.esb·etwElel1 tlte tinal ra.ti08
fQ:r the t.wQ'nwnt~ui are v~ry swall at botlt statioIls.· Th~s ·at. Cape 'Pllllisonill tlle.. Cll-Se..
of II we ·.!lavlll·6t inJUIleaIld 1'60 in Septembe:r, while in tl;te Cl1se.. ofV we have 1'24,
in June and 1·a4o ill SepteJ;UbElr.. At Cape EVa,lis in the 'case of :w we hl1ye-l-l? il1 Jww
al1di'18 in S~pfember, whikwehavel:11 jn the case of V in bot[t Illonths.' .. '

'. • • .;,:::: ~-:;: '~-"f

''I:hll principal use of the .absolute' value of tl;lC' criterion of-disturbance,.'whatever
that crite:t:ion n;llght be, would naturallybe as a measure 'of distinbancefor'thenflJnth.
So far as two months at t\VO statioiIsel1able us to 'judge, ifthe'suni of the squares of
the horlrly ranges IS a satisfactory criteribn forthispuxpose, so'too i.s·the square' of the
daily ra11ge. . .

. .

III judging of the relative disturbance o{ individual days W}tlllJ,l a Illonth, WQ
should n.~tu~8:11Y. bc gU,ided py thl;l re(llllts.froJ:)lall the eleme:llt~ at anumher of stations.
We lqloW a priori tha,tthe squa:re of the daily rallge of on~ element at Olie statiimcannot
ge 3..11. Elx[j,ct mea,sure o~ the disturbance at that station, al1dif an exact measure is wanted
fol,' a11YPtlr:pose~, an;lln'l+tll stud,y of details within. th,e day callJ10t b~avoided. ' fjtil!
tlw e:l<;tent t'Clwltich tlIe. daily ratios vary in 'I;ables XLI' and :XLII is of interest.

·l3..E}f.ore· cOl1sid,ering actll111 detail~, a glance. at possibihties is desirable. The extreme
'possibility on the one hand. is tha,t the rnaxiwtilli and miniIlluIll values should each
.be the same for each hour of the 24: In. this event' the sum of the square;'of the hoUrly
:t;al1ges would be ~4 times the sqllarll of tIle,l daily range. .,At. the other e~tr:Qw.e is the
case whe:rll the ~lementrises, or falls, at a unitqpn rate tlI:t;o\lgl:)out theW-hole.. 240 hours.,
E.acb; h()tlrly l,'[j,nge is t4eil I )24 of tP.l;l 'daily ran ge, and the sUlJ1.of the squares oftlte
hQurlY' rl1l1geswou!.d then b~ oIlly If,24 of the squa:re of the daily range., Tlms the
liniiting vai"lle~ poss~ble to the ratios in Tables XLI a!ld XLU are respective.ly 24 ana'
1/24.' .

+2032-E
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I,

While the daily ratios show a considerable variation in the course of the two
months, it is ilOthing like what is theoretically possible. ,At Cape Denison the highest
~nd the lowest of the actual values ,are 3'8 and 0'6 for H, and 3·4 and 0·6 for V; while
at Cape' Evans they are 3'5 and 0'5 for Nl, and 3'2 and 0'5 for V. Out oLsixty days
at. Cape Denison thenumber which gave values for the ratio which departed by more
thim 0'5 from the final monthly mean was 25 in the case of H and14 in the case of V;
'while' out of 57 days at Cape Evans the number was Hj for Nl and 14 for V. In the, case
~o~~ ~sp'ecially of the horizontal components the great majority of the days which gave
value~ forthe ratio which differed by more than 0'5 from the mean were d~ysof small

, 'range wllicl,J. made but a slight contribution to the value of LR2 for the mOlJ,th.
-,- • .' •. f • \ .. , .' . ", . . .

Tables. XLIII. ,and XLIV, comp,are. the results from the ,squares of the da,ily
and hourly ranges in a different way. ,The, columns areagain numbered for conveni~n~e

of ,reference.' The figures are really character, ratios. Thus in Table XLIII, col. 1
gives the ratio borne by the square of the daily range,of H atCap~ Denison to the mean
value fOf June, 228 (lOy)2. ' Sinlilarly co1.2 givesithe ratio borne by the sum of the squares
Of the hburly ranges of H at Cape Denison to their monthly mean, 367 (JOy)2.', Cols.

, 3 and 4 dea~ insinlilar fasllioIi with, the daily, and hourly rapgesof V at Cape Denison .
Col:.. 5 :givesthe arithmetic mean of the entries in cols. 1 and 3" while col. :6 giv.es the
arithmetic mean of.,the, entries in cols. 1 and 3, while col. 6 gives ,the arithmetic mean
,ofthe entries incols. cf and 4., Thus cols. 5 and6 give the character ratio for the day based

'on the two componentsH and V at Cape Denison, the criterioil being the square of the
'daily range in col. 5, and the sum of the squares of the hourly ranges in col. 6. CQls. 7
to T2de~lin exactly similar fashion with the Wand V. daily and hourly ranges at Cape
Evans. CoL 13 gives the mean:of t,he character ratios from the daily ra,nges in.cols.5 and
Ii,. while coL 14 gives the mean oHhe character ratios from the hourly ranges in cols. 6
and 12. In the event of an international scheme being developed on these li!les, instead
of means from two stations only, as. in cols. 13 rind 14, 'we should have means, from
thirty ot forty st~tions.· , '

The ilfustration of the method in Table XLIII suffers a little from' the lack 'of
. ." .

data for three days at Cape Eva,ns. All three happened to be very quiet days. If we
had, onlitted tl~ese days at Cape, Denison also, we should haveobt~ined somewhat
,higher' mean .vahies than we ,~ctu:111y did for all the mean monthly criteria, and c~n~
sequently slightly lower eharacter ratios for the twenty-seven days, comlllon to both
stations. ,This',explains why,th~ sums of the character ratios in cols. 13 and 14 are
respectiV(~ly. 28'2 an~128'1 instead of (approximately) 27'0.

This defect shoUld ,not int;roduce a difference between cols. 13 and 14, so ,we may
compare them without any reser,vation. ~ It will, be seen that out of.the twenty-seyen
imtries in ,the two colulllns 14 are identical" including every case except two where
the character,ratiof? <io not exceed 0',5. , There are only nine eases in \~hich the entries
differ by more t4an o· i;alld in seven of these the international. charaQter figure jSO:8
orhigher. ' ' " " '. '

'..
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AUSTRALASIAN ANTARCTIC EXPEDITION.

,To see exactly how far the two, criteria agree between themselves as tb the choice
of, quiet and disturbed days 'for the month, and how far they agree ,with the ,choice
which had, been made at De Bilt, it is necessary'to employ the character ratios actually
g~tout, which went to Olie place ofdecimals beyond that retained in'Table XLHr. '

. . . , ... .. .

The De Biltquiet days were the ,5th, 6th, 15th, 19th a:nd20th. ,Unfortunately
. the 6th and 15th are days for which data were niissing at Cape Evans. The daily, and
hourly range criteria agree in putting the 19th ;and 20th amongstt~e five quiete~t days,
but neither would.include the 5th, while both make it quieter tha:n theav~rageday:. ;

. \. ,'", . . ' ...
The De Bilt choice of disturbed days included the,lst, 8th, 9th, loth and 28th.

'l'hedaily range criterion would give the 1st, 2nd, 8th, 9th and 27th; while the hourly,
range criterion would give the 1st, 8th, 9th, lOth and 29th. .

, Summarisingthe results for the two months, we may say that both daily an:d the
hourly range criteria agreed that the international quiet days w~re am~ngst theqilietest
days of .the month, and that all the international0ist~rbed days were amongst'the :I:qo,st

. ,disturbed; ,The days suggested as.international quiet da)'p tor the two ~onths by one' '.. ': \.
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or other critei'lollllumoered ill all twelve, Of these eight had interhational characters 0'0
or (N; the Other fom days haVing characters 0'2, 0'3 and 0-6 (two). The last hVb days
Juhb 7 ahd September 3, are thus a iittle oiitstariding; JUlie 7 ,vasthe cjhietest day

. of the rnOlith according to the hoiirly range criterIon; alid there ,were ohly t,vo quieter
days according to the daily range criterion. It was conspicuously quiet at both Cape
Deriis6Ii ahd Cape Evans.·

Accoh:llhg to thehoifrly range crIterion, there .\vere eight days qUieter than
Septefuber3fd, alid accordIhg to the dailyraIige there \vere threeqmeter; Thfujit is
a less outstanding case. The day, moreover, was less conspicuously quiet .at Cape
·:bellisoli thali at Cape Evahs,still it Was a Clistihdiy qulet day; We must aHbw t,hat
all OCCli'siohaiday maYbe a good deai quieter in the Antarctic than the International
character figure would suggest. It would' be interestIng to know what the magnetic
conditions were ill the Arctic on June 7th and September Sed, . .

; .

. "
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TABLE. XXV,=April, i 912: Squares of 'L)aily Range~ (Unit !()O y2) and Ratios.
. .. ...- . -~ ~. "

2 Components. 3 Components.3 Components.2 ComponcI{ts.

DayS comnion to C.B; and E.
~"'-'-,-,--'--''-----;-:';~---''-~-''c-'-=-I - -SComponents.

O-g , 0·6

0-5 0·1
0·7 0·3
0·7 0·4

Dit,,:
,I
2.
3

4
5
6

130'
i94

I 463

342
1,309

Iii
106
365

ilii
1,496
to!J6

42
56 .. _
58 1;108

40 699
3io 1,719
258

135
i4i
430

228
1.635
1,152

44
62
66

45
334
313

6,5
2·0

0·2
0·2
0-7

6,5
3·7

0·6
i'4

0·3
2·2

wi

0·5
3-4

0·2
0·2
0·8

0-4
3·2
2·4

0·5
3·9
3·1

0'·4
2-8
2·0

0·5
3·7
,3-5

0·3
1-3
1-0

30 ,829 282,
84 463 256

202 4;006 1,839

140 1;243
45 197
50 563

32 0·6 0-4' 0,3, b'7
lib 0:4" 0-4' i '0 0·4

228 2-5 ij:o 2-3 3·4
,

1·5 1-6 1·0
0-1 0-50'2
6-3 0,'/ 6·(;

1-6 0-8­
0'5. 0·1
0·7 0·1

. "
2·4 1-3',,1,0
0·3 ,0,3 0-1
0-3 0·5 0-2

,

0·5 0·4 0-2
0·4 1-0 0-8
3·2 2-5 1-3

i-6
0-2
0·4

2-3 1:3
0·3 0-3
0-4 '0-5

i'7 1-7
0-2 0·5
0·4 0·7

Hi 1-2
0·2 0-3
0-3 ,6-(;

i'2 . ic5
0'2 0·1;
0-3 0·6

0:40·3 0-5 0·4
0-3 {j'9 '0-5 i·o
2,!J 2·3 3'5' 2-5

1:3 1-6
0·3 "0-2
0-5 0-6

i48 i-5
46' 0·2
590·5

!i5' 2-1 2'0
26 0-2 0·3
45 0·4 0'3

902
i12
208

1,364
, l73

i93

1,888
206
660

'. lio
24
41

225
:iii

1,6052

785
74

167

1;088
148
168

929
i01
202

.'405
'264

i;605

i;326
'li8
260

'I
8
Ii

10
·it

i2

13
14
Iff

6i5 '467
771 728
i74 80

163 :i'3
iiI i':5
92, j'8

6-6 0'7
i-2 h
0'30-1

.
1-0 0'90-9
1-60·g' 1-4
0-2 (Vi '0·2

0-6
0-5
0·0

1-8 '1'0,
1·2 1-0
1-0 0-0

4'6'
2-7
i-s

3-0 i'9
2·8 i-3
i'8 i-o

2·5
§·i
i'3

i-o 0-9 0'9
j-2 b 6·s
0·3 0-1 0-6

80
76
58

155 2;9:iI 2.651
i05 2;495 1;546
85 i;520 i;045

77 766
,68 1;468

55 304

1;384
1;3i5

826

iil
20
2i

16 ,2;oilo
ii 974
IS 1;i36

22
23
24

286 378
:ii9
242
:iS8

56
5il
'iii

0-4 0'40-6 0-3 0-6
'0·5
0-5
0-0

0-6 0.6
0-6 0-4
0-4 '0-6

'0-0' 0-1
0-7 0·3
0-3 0-2

.;.

222
ti4
90

'42
28
43

26~

82
131

45
:il
48 .;. ...

0·5 '0-5 0·5
0-1 0-3 o-i
0-2 0'5' 0-2

0-5
0·3
0·5

0·3
0-1
0-2

28
29
30 251

\

,

49 ,'63 ,_ ..

34 61
112 '57 '332

56
39

123 0·4 0-2 wi 0·3 0·2. 0-6

0-1
o-j
0-2

0·8 0-1
0-7 o-i
0·7 0-2

0-7, 0-1
0'7.1 0-1 '
0·7 0-3

All day"
available. (638) 465 82 (1,189) 577

,.

Mean.q...;::.
22 days.

20 day".

038
,

(686)

540 80

1,189 732 97

90
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T,\BLE XXVI.-l\fay, 1912.' Squares of' Daily- Ranges (Unit 100y2) and- Ratios.

2 Components. 3" Componentl'!, ])ars common to 3 stations. Days common to C.E. and E.

---1------
C.D. C.E. E. C.E. Eo C.E. E. r.·C.D,

Column... 1

. C.E. E. C.I). C.g,

4 5

B. C.D. c.E.1 Eo

-6- -7- --8-1-0-
10 11 12 13 14 ·15 16 17

Date.
1
2
3

89 1(\7
223 . 471
382 325

45
61
84

134
293
463

122
521
'373

52
(IS

88

0·3
0·7
1·2

0·3
1-4
1·0

0·6 '0·2
0·8 0'.5
1·1 O'S

0·3 0·(1
1·2 0·8
0·9 '1·0

0·3 ·0·5
l-l 0·7
0·8 1·0

0·2. 0·5 0·1
1·0 0·7 . 0·5
0·7' 0·9 0·6

4
.;
6

311 250
~,817

4\2

57
321

75

,286
4,066

53]

60
334

84

0·9 0·7 0·7 0·8

.. ;

0·7 0·7 0·6
6·7
1·0

0·7
3·7
0·9

0·5
7·6
1·0

'0·6
3·5
0·9

0·5
1·3
09

7
8
9

.810 464
459 : 337
157 45

156 1,879
52 1,016
32 281

538
439

54

!GO
58
34

2·5
1-4
0·5

1-4 2'0
1·0 0·7
0·1 0·4

3·2 . 1·3 1·8
1·7 I-l 0·7
0·5 0·1 0·4

l-l 1'8
(j'8 0·6
0·1' 0·4

1·0
0·8
0·1

1·7 0·8
0·6 0·7'
0·4 '0·1

..

10
II
12

132
133 ,

1,870

210
110

2,203

35 2401 2:16
67 2\0 127

235 3,095 2,345

38
74

256

0·4 0·6
0.4 0·3
5·7 ,6·5

,0,4

0·8
3·0

0·4 0'6
0·4 0·3
5·2' 5·7

0·4 0·5
0·8 0·3
2'9 '5·2

0·4
0·8
2·7

0·4
0·2
4·4

0·4 0·2
0·8 0'6
2·7 1'3 •

13
14
15

! .
2,067 j2,595'

814 960'
437 289,

4\8 3,429 3,544
100 1,289 l,3:J7
37 866 322

537
]]5

40

6·3
2·5
1·3

7·7
2·8
0·9

5·3
1·3
0·5

5·8
2·2
1·5

8·6
3·3
0·8

6·\
l-:J
0·5

6·2
2·3
0·7

(1·6

2·5
0·6

5·6
1·2
0·4

1-4
1'0
0'3'

16
17
18

120
213

81

85
135

42

43
33
66

267
633
206

III I· 47
lfiO 36'
48 71

0·4 0·3
0·6 0·4
0·2 0·1

0:5
0·4
0·8

0·4
l-l
0·3

0·3 . 0·5
0·4 0·4
0·1 0·8

0·2
0·3
0·1

0·5 0·2
0·4 .0·3
0·8 0·1

0·5
0·4
0·7

0·1
0'2
0·2

19
20
21

208 201
95 101
~03,' 81

64
61
57

371
286
236

220
114
:98

68 0·6 0·6 0,8
66 ; 0·3 0·3 0·8
60 ,0·3·0·2 0·7

0·6
0·5
0·4

0'5
0·3
0·2

0·8
0·8
0·7

0·5 0·7
0'2' 0·7
0·2 0·7

0·4 0·7
0·2 0·7
,0·2. 0·6

0·4
0'3
0·2'

0·\ 0·6 .0·\
0·0 0·4 '0·\
0'\ 0·5' 0'3

0·\ 6,4 0·\
0·2 0·5 0·1
0·1' 0·6 0·2

0·6
0·4
0·5

0·(1 0·1
. 0·4 10'0

0·5 0·1

0·4 0·1 0·4
: 0·6 . 0·2 0,6
'0·6 0·1' 0·6

0·1
0·0
0·1·

..

0·1
0·3
0·1

0·2 '0·7 0·2
.0·0 :0·4 0·1
0·1 ,0,5 0·1

0·1 '0·4 0·2
,0,3 '0·6 ,0'2
0·1 0·6 0·1

i
56 :0·2
35 ; 0·1
46 0·1

37 0·2
52 ':0'3
55 lO_1

59
9

35

28
11.5
57

32 120
49 132
51 82

52. lOS
32 54

.43 60

22
88
49

55
7

29

51
88
42

61

,20
29

25
26
27

23
24

22

101 43
74 .108

164 72

0·4 '0·7 0·4 . 0·6

28
29
30

3\

43
158
179

130 234 104

87
351
321

246

109 48 '.0,1
.92 . 114 0·5

i86 79 0·5

108

0·3 '0·5
0,2 ,1'4
0·5 ·0·9

1·3

0·1
0·6
0·5

0·3 0·5
0·2 . 1'3
0·5 . 0·9

}'2

0·2 0·5
0·2 1·2
0·4 6·8

0·6

0·2 0·5
0·2. 1·2
0·3 0·8

0·5

0'0
0·8
0·6

0·8

-.
.Mmns-

20 dRy'. 328 339 79 504 411 88 . '"

3\ day•• 42\ 87 .533 90



AUSTRALASIAN AN'-!'ARCTICEXPEDITION. 2M

'rABLE XXVII.-Jlme, 1912. Squares of Daily Ranges (Unit 100y2) and Ratios.
, ,

I,

17

~.D.I, E.

13 I 14

3 Components. COllll)()nentfJ.2Components. 3 Components. .l Components. :l Cornponent<l.I_""2,-----c,----,3c-
1--,---,-------;-- -.

C.D. I C.E. I E. C:D·I'c.E. C.D~ I C.E. c.D·1 E.
1---'-----'-----1

4 I' 5 I 6 ,7 ·1' R 9 I 10 11 I 12

2 Componcnta.

C.D. I C.E. I E.

Column... 1 I 2 I 3

•

Date.
1
2

3

2,009
431
602

499
742
662

95 3,781
80 769
82 795

'687
1,122

826

97
84

, 86

4·6
1·0
1-4

1·3
1·9
1·7

4·0
0·8
0·8

1·5
2·4
1·8

5·1 1·3
j.J j.J

1·5 j.J

4'5
0'9
0'9

1·3
Jol
1·1

1·2 1'0
1·0 ,0.8
j.J 0·8

6

104
60
47

82
(il

[,7

54
46

2(i5

251
118

89
67

...
I

61
55

.49

0·2
0·1

0·2
0·2

0·3
0·3

0·2
0·1

0·3
0·2
0·1

0·8
'0'7
0·6

0'3
0'3
0·1

0·8
0·7
0·6

o·s
0·7
0·6

0·8
0·7
0·6

0·2
0·0
0·1

7
8

9

,59

2,103
1,768

'65
2,410
1,591

56 gn
203 4,965
135 4,328

71
2,699
1,712

59
220
146

0·1
4·8
4,,0

0·2
(l·2

4·1

0·1
5·3
4·G

0·2
5·9
3·7

0·2
5·4
4·5

0·8
2·8
1·9

0·1
5·9
5·1

0·8
2·8
1·9

0·7
2·7
1·8

0·7
2·7'
1·8

0·6
1·2
0·9

10
11
12

" 616

487
145

951
310
199

124 1,589
61 1,030
(i4 3(i7

1,027
370
2(i3

136
(i4

67

1-4
1·1
0·3

2·4
0·8
0·5

1·7
1·1
0,4

2·2
0·8
0·6

1·6
1·2
0·4

1·7
0·8
0·9

1'9
1·2
0·4

1·7
0·8
0·9

j.(i

0·8
0·8

1·7
0·8
0·8

0·9
0·6
0·3

13
14
15

71
190
55

63
190

(i4

54
60

203
486
III

80
209

(i8

57
64

0·2
0·4

0·2
0·5

0·2 1,0·2
0·5 0'0

0·2
0·5
0·1

0·9
0·7
0·8

0·2 0·9 0·8
0'6 '0·7 0·7
0'1' 0·8 I 0·8

0·9 0·1
0·7 ·0·2
0·8 0·1

16
17
18

42
HI

102
4H
40

74 90
81 123
67 ,274

65
46

79
83
70

0·2 0·1
0·2 0·1

0·1 0·1
0·;) 0·1

0·1 '1·0
0·2 ,1,1

Q'3 0·9

0·1 1·0
0'1 '1·1
0'3 0·9

1·0 1·0 0·1
j.J . J·O 0'3
0·9 0·9 0·2

, 19
,,20

21

28
43
115

49
19
51

31
34
55

(i7. 61
68 22
84' 63

37 0·1 0·1. 0·1 0·1
';)(i 0·1 0·0 0·1 0·0

60 0·1 0·1 O·! 0·1

0·1 0·4' 0·1
0·1 0·5 0'1
0·2 0·8 0·1

0:5 0·4
0·5 0·4
0·8 0·7

0·5 0·1
0·4 0·1
0·8 0·2

, 22
23
24

72
294
212

63
175
205

59
7.7
75

131 92
499 '19(i

384 248

GO 0·2 0·2 0·1 0·2
84 0·7 0·4 0·5 0·4
79 0'5 0·5 0:4 0·5

0·2 0·8 0'2
0·7 1·1 0'6
0·5 1·0 0'5

0·8 '0·8
j.J 1·0
1·0 1·0

0·8 0·6
1·0 0·9
1'0 '0'6

4;)9 389 943 460

•

25
26
27

28
29
30

, ,

l\1eans-"
, 22 days.

III
63
86

789

416
51G
127

53
42

149

82
114

45

195.
69
97

1,052

507
582
167

55
43

152

89
122
48

0,;)

,

0·2 0·2 0·2
....

0·3 0·6 0·2 0·6
0·7
0·6
'2·0

Jol
1·5
0·6

0·7
0·5
1·9

j.J

1·5
0·6

0·2
0·2
0·8

0·9
0·8
0·3

2:; days.
Al(da~'s

availabl\?

392

(392) (388)
,

73

76

84;)

(843) (463)

78

80



TABLE XXVIII.:..-..Jllly,1912. Sqq3::r~s of Daily Ra,nge,~ (Unit lOoy2)' and. R!1tios,. , ., - . ,., .

Column._ •...•.. ,0" • L l 2, I
c,J?.' I"·C.;;:, ,

1: 'I"';', '.
.

~. CO,!l.w.o.~t-:n~. 3, 9omro,~wn.~.;

H\·.I c,~. c,~.' I~1':

~, r' 7.' 8, I D.'

9:p,:'1 '¥: I Eo

~o. "I '~'!~. I ~2 ..

!.

l~ .. '

Va,te•.
~,

2
3.

4

5,.
6.

289

9.0,
262

1,006.

1'.'16.1
3;564"., ,

33,8

1,214

l'Y,8.~),

4,W

81

13.6

24.0,
149.

p.2

2,~9.7

3.,]42

4,,?,~0.

3.f;Q

J',3.,li3.,
2,??,:-J.

52?,

0',8

0)

\ 2:6

3.;,~,

9:4

!·2 1:2

0',8

4·0

0,,8 1:1

O·J .- 0.:7

0) !'~'

3:~

2',0
0.,7

P 0·3.
0,:7 0·2

1'9 .0,'9

]-3.
),2 '

0-7

7
S.
9.

155
535
209;

~67 72
~W),' 71
pO 52

27~

~,,3..()8.

W;;

. 19,\' 0:,]

1~.3, ~ "'~

!2B, '0:5

0:6, 0·4

P. hi
0,:'] 0,,4

0,'.0 0'4, 10 . tg 0·6
~.! \.~, 0'9 ~·O. 0·5
0,:4, 0;6 0,:7 0·.7 o· 1

41 3.,(3.
~).~

23.

0;,2 0·1
": 0;.1 0;6. 0·6,

,0:4

0,.6

O·!
(l,'O
0·0

o
~O

41.

.5 41
84

143. 6
3.'(
fil,

0·2 0·.0,

0;1. 0·2

0;,0, '0.5. 0·6
0.'.1 q 1,,2

0:1 O·S. 0:8

0·1
0·6
0·0

16

n
18

182
184
68

210
253.
. 82

~03.
. 122

3q 0;5,
290 0;5.
85 ',0'2

0·8
1·0 . 0·0
0·3. 0·2

0·9.
0;3.

_0·5

0',5
0,2

0·6 . ()·.7

1·0. 1-1,
()·S ()·S

0·5
0·5
0·2

19
20.
21

49
214
22G

,71 73.
?25. 75
194 71

113.
43..6
3.03.

,81 0;1 0:3., 0'2
3.70 .0,6 1:2 0,6

210 0;0 ·0,'7 0·4

0·2 O·J 1·0
1,,1. '0.6 1.0

0;6, 0·6 . 0·0

\·0 0·1
i·() . ()'7

I·() 0·4

22 Sf).

~2

27

74

99
'·.2(i

44
40
']2

](;7

23.1
(II

sg 0;2. O,-:J 0,2
114 0,,2 .; 0.,4 O;:J

3.(l 0;1, 0;1 0,,1

0·2 0;2 0·6 0·6 0·1
0;3., 0·2 0;.7 0;7 O:~

0·1 0·1. 0·6 0;,6 (J'O

25
26

·147
3.(jO
3,l7

09.,
24.0
3.60

73.
.61
G(i,

lQ,! 0;4 0.4 0·3.
27S . 0;0 i 0:0 0,7
404 (l;8 1·4 O;~

0·3. 0;4
0;8 1·0
1·2 I 0·9

I·() 1·0 0·3.
()·S, 0:8 0·7
();O 0;9 0·8

28
29
30

54
61
~71

3.7

6.'!
170

28,
3.0
3.6

00,
125.. '
3.28,

44 0;1. 0,1, 0;1 0,·1 O;J 0;4
79. 0;2'- 0;2 0·2 0;2 0;2 Q:5

193.. 0,.5. 0·6 0;4 0;6 0;5 0·5

0:4 0·1
()·5 '0;0
0,,5 0·3

31 792 486 214, 1,071 57~ 2·J ,1,8 1·4 1'.7 2·2 2.9 2:Q

Means-
26 days.. 380

,

29 days. . 368

All days
available. (368)

265

(258)

75

73

750

(725)

3.39

(308)



AUSTRALASIAN ANTARCTIC <EXPEDiTION.,.. " , ..... , .. ., ' ..

.,,'

.TABLE XXIX.'-August, 1912. Squa~es of Daily Ranges (Unit 10{)y2) ~and BatiOB.

. 2 Compone~t.. :5 ComponeotlJ:.

'~.~-
\ 2 Com- :'I Com-

- panent.. panent!. ponents. panentS.., -
C.D. C.I1. .C.D..~C.D, C.E•.. II,' C.D.

~~
C.D. E. C.D. E. '1•.

---
00hunD. I. 2- . s; •• 5. 6. 7. 8. 9. 10. 11. ; 12. 18. ··U. 15.

. Date.
.

I 914 1,245 1()8 1,253 2,1.51 131 1·7 2'9 1-4 4·3 1·5 1·0 1·3 H 0·9
2 675 183 55 1·1,137 228 59 1·3 0'4. 1·3 0·5 H' ()'5 1·2. 0·5 0·3
3 393 228 .36 672 275 38 0·7 0'5 0·8 0·5 . 0·7 0·3 0·7 ()'3 ()'2

4 41 34 55 9() 42 63 0·1 (1,1 ()·1 0·1 0·1 0·5' ()·1 0·5 0·0
5 464 ... 143 '636 .... 147 ... '" ... '" 0'8 I. 1·4 0·7 1·2 0·9,
6 2,525 ... 719 3,156 ... . 918 ... .... ... ... 4·3 6·8 ·3'3 7·6 1·7

7 357 194 54 463 229 57 0·7 0'5 0·5 0·5 . (J.6 0·5 0'.5 0·5 &·5
8 98 67 .41 136 sa 44 0·2. 0'2 0·2' ()'2 0·2 0·4 0·1· 0·4 O·()

09 132 77 38 . 271 IiI . 41 ()·2 0·2 0·3 ()'2 ()·2 ()'4 ()o3 0·3 0·0
I.

.10 lal I 162 '72, 341 174 76 ()'2 ()'4 ()'4 .()·a ()'2 ()'7 0·4 0'6 0·3
. II . 128 61 49· 190 16 " .52 0·2 0·1 0·2 0·2 0·2 0·5 0·2 . 0·4 0·2

12 27 20 .•55' 50 23 64 0·1 0'0 0·1 . 0·0 0·0 0·5 0·1 0·5 0·0
" .,

0,] 0·013 liG 30 fi3 124 35 58 0·1 0·1 0·1 0·1 0-5' 0,1 0·5
H 210 176 HI 302 196 UO 0·4 f)-4 ()'3 0'4 ()'4 .0'9. 0·3 0·8 0·5
15 161 92 51 202 ·1l5 54 0·:1 0'2 0·2 0,2 ()'3 ' 0·5 : 0-2 ,0,4 0·4

"

()'4. 16 '448 275 104 '522 2110' ll2 0·8 o·()· .. Q·H 0·6 0·8 1·0 0,;") .0·9
17 1,602 1,525 140 2,386 1,621 150 3·0 3·5 2·7 3·2 2·7 1·3 2'5 1·2 0·9
18 1,334 1,007 Ii3 3,040 1,05:J 191 2·5 2'3 3·4 2·1 2·2 1-6. 3·2 1-6 1·0

19 1148 1,369 121 '1,233 1,454 164 1'8 3'2 1·4- 2·9· 1-6 . 1·1 1·3 1·4' 0·9
20 2113 168 46 614 .191 51 0·6 0'4 0·7 0·4 0·5 0·4 0·6 0·4 0·2
21 885 573 81 1,209 654 87 1·7 1'.1 1·4 1·3 1-5 0·8 1·3 0·7 0·6

22 1,184 1,360 204 2,445 1,506 241 2·2. 3'2 2·8 3·0 2·0 1·9 2·6 2·0 H
23 2,748 970 136 4,125 1,046 151 5·2 2'3 4·7 2·1 4·6 1'3 4·3 1·2 0·9
24 421 528 79 619 615 87 0·8 1'2 0·7 '1·2 0·7 0·8 0·7 0·7 0·4

'\
.25 410 378 54 617 429 58 0·8 0·9 0·7 0·9 0·7 0·5 0·6 0·5 0·3

26 178 197. 67· 377 211 71 0'3 0'5 0'4 0'4 0'3 0.6 0'4 0'6 0'1
27 632 476 144 949 574 159 1·2 1'1' H H 1·1 1-4 1;0 1'3 0·8
. . 1 .

28 336 396 75 6i2 424 81 0·6 0'9 0·7 0·8 0·6 0·7 0·6 . '.0,7 0·7
29 214 , . 288 61 849 3ll 65 0·4 0'7 1'0 0·6 0·4 0'6 0·9' 0·5 0:4
30 165 ·188 ... 352 218 0·3 0·4 0·4 0·4 0'3' ... 0-4 ... 0·3

31 278 220 57 463 236 63 0·5 0'5 0·5 0·5 0·5 0·5 0·5 '.0,5 0'3." I
,

Means- "

.29, days.. 531 431 884 501
.. ,... ...

All days
available. ,593 (431) 105 950 (501) )21 ,...
~ 2032-F



, ,

t

"

TABLE 'XXX,,-Beptember, 1~12. Squares of Daily Rang~s (Unit lOO'f) and Ratios
..

, .
Z Componenlli. 3: ~mPonenta. 2 Componenta. . S'Component..

C.D. I O.E. I' E. C.D. I ' O.E. I " E, o.D·1 o.E·1 E: C.D.,j c.E"I, E, I.

00Inma. 1. I 2. I 8. 4. I 6. I 8. 7·1 8. I 9. 10. lu. I 12. 18.

Date.
i 284 229 69 729 245 72 0,5 0·5 0·5 0·8 0·5 0·5 0·3
2 52 88 43 146 105 47 0·1 0·2 0·3 0·2 0·2 0'3 0·1
3 214 76 101 286 96 105 0·4 0·2 0·8 0·3 0·2 0·7 0·6 •

,

4 931 492 H2 1,424 536 120 1·6 I, H 0,9 1·6 'H 0·9 0·7
5 , 611 457 75 870 516 77 H 'H 0·6 1·0 1·0 0·5 0'5
6 459 . 337 51 647 388 54 0·8 0·8 0·4 0·7 0·8 0·4 0·4

7 195 137 40 344 153 44 0'3 0·3 0·3 0·4 0·3 0'3 0·1
8 441 301 73 580 351 76 0·8 0'7 .0·6 0·7 0·7 ' 0·5 0·6

, ,
9 707 352 90 '1,064 376 95 1·2 .0'8 0'7 1·2 ,0,8 0·7 0'7

, 10 538 228 35 734 267 39 0·9 0·5 0'3 0·8 0·5 0·3 0·2
11 ,478 207 3~ 709 245 35 0·8 0'5 0·3. 0·8 ,0,5 0·2 0·4, 12 , 631 722 69 , ' 871 791 73 1-1 1·7 0'5 1·0 1·6 0·5 0·6, : . , , '

._.,
.. 13 'r 452 '408 54 910 491 59 0·8 0·9 0·4 1·.0 1·0 0·4 ,0,3' .

14 , 286 250 43 409 , 295 46 0·5 0'6 0'3 0·5 0·6 0'3 0·3
15 ... " , 127 57 44 " 178 6(i . 49 I' 0:2 0·1 0·3 0·2 ,0,1 0·3 0·0

,~' : .. - , . -
",

16 2,47 180 40 421 211 43 . 0·4 0·4 0'3 0·5 0·4 0'3 0'0
17 ' 1.585 . 1,534 1;340 1,831 1,675 1,399 2·7 3·6 10·2 2·1 3·4 9·9 1·8
18 ' 1,208 1,307 126 ' 2,297 1;391 138 ' 2·1 3·0 1·0 2·6 2:8 1·0 1·1

; '·19,
,

484 550 53 819 598 (i0 0·8 1·3 0·4 o·g 1·2 0·4 0·4,
20 559 435 84 ' 772 488 93 1·0 1·0 0·6 0·9 1·0 0·7 0·5, , ,21

, ·647 280 34 »49 345 36 1-1 0'6 0·3 1-1 Q'7 0.3 0·1'.,
22

,
939 380- '122 i,626 499 126 1·6 0·9 0·9 1·8 1·0 0·9 0·7

23 708 371 83 1,092 410 93 1·2 0·9 O·(i 1·2 (j'8 0·7 Q.9
, 24'

I
2;749 ' 2,623, 660 3,981 3,H2 741 4'8 6·1 5·0 I, 4·5 6·3 5.3 1'6, ,

154 '
,

25 '546 61 723 219 71 0'9 0·4 0·5 " 0:8 0·4 0'5 0·3
I 26 420 251 107 582 289 ... .0'7 0·6 0'8 0·7 0·6 ... 0,6,

27 i63 104 56 242 133 58 0,3 0·2 0·4 0·3' ,0,3 ·0·4 0'0,
:

28 108 64 ' 47 240, 91 4~ 0·2 ' 0·1 0·4 0,3
.

0·2 0·3 ' 0'0
29'

, •151 ' 160 * 219 202 148 0·3 0·4 1-1 0·2 ',0,4 1·0 0·2
30 ' , 422 203 51 880 261 ' 54 0·7 I, 0:5 0·4 1-0 !l·5 0·4 0·3

"

,

Mea_
All days. 578 431 181 8~6 495 loll.. . '

,-

;p... , -_.:.



AUBTRALABIANANTARCTlC EXPEDITION. 230·

TABLE XXXI.~October, 1~12. Squares· of Daily Ranges (Uni~ 1O~) lIo!ld Ra~O!j.
-- , '. -

2 Com' 3 Com- 2 Com- 30om- COmponents.
2 Co~poneDUI. S Compon~ntB. ,

'ponentB. ponenta. ponent:.s. ponet1ts. 2 I 8

O.D. IO.E. I E. O.D. I O.E. I E, O,D, 10.R O:D./O.E. o.D·1 E- o.D·1 E. C.D, l"o.D; L.

Column. 1. I 2, . I 8. ~.. \ 5. L:J 7. I 8. 9•. I 10. 11. I 12. 18. I H, 15. I 16•. \ 17,!..

D&te, . .. .

1 ,. 2,627 1,136 156 3,736 1,421 186 3·3 2·1. 2·9 2·3 3,5 2·0 3,0 2·1 3·4 3,0 1·0
2 273 172 25 375 209 ... 0·3 0·3 0,3' 0·3 0·4 0·3 ... .. , 0·3 0·3 0·0
3 544 370 45 916 443 46' 0·7 0·7 0·7 0·7 0·7 0,6 0'7 0·5 0·7 0·7 0·6

4 351 ... 42 708 ... 44 '" ... ... ... 0·5 ~'5 0·6 0·5 0·4 0·6 0·3
5 189 148 45 388 184 46 0·2 0,3 0·3 0·3 0·3 0'6 '0'3 0·5· 0·2 0·3 0:0,
6 319 113 54 544 153 55 0:4 0·2 0,4 0·2 0·4 0·7 0·4 O·~ 0·4 0·4 0:1..

.

7 342 350 57 527 411 62 0·4 0,7 0·4 0·7 0·5 0·7 0·4 0:7 0·4
1
0 '4 ,0·4

8 763 552 54 1,094 600 56 1·0 1·0 0·9 1·0 1·0 0·7 0·9 0·1\ 1·0 0·8 0'3
9 510 347 30 837 376 31 0:6 0·7 0·7 0·6 0·7 0·4 ~·7 0·3 0'7 0·7 0·2..

.

. 10 736 ... ... 1,136 ... ... ... ... ... ... ... ... ... ~'9 O·g 0·4
11 1,245 523 ... 1,760' 721 ... 1·6 1·0 1-4 H ... ... ... ... 1-6 j·4 1·2
12 1,134 865 ... 1,601 990 ... 1'4 1·6 1·3 1-6 ... .. . ... ... 1-4 1·3 0·8

l·i
.,

13 990 734 73 1,333 853 106 1·2 1-4 1'0 1-4 1'3 0'9 1-1 1·2 1·3 0·9
14 2,424 2,895 822 4,248 3,155 905 3·0 ·5·4 3·3 5·0 3·2 10·5 3·4 10·1 3-l 3·4 1·6
15 2,174 1,573 238 3,309 1,705 302 2·7 3·0. 2·6 2·7 . 2·9 3-l 2·6 3·4 2·8 2·6 1-3. I· ,
lr, 852· 835 '113 \,367 B33 124 1-1 1·6 1-1 \·5 H 1-4 1·\ 1-4 H. 1-1 0·9
\7 882 51D 59 1,:-J27 591 76 H 1·1) 1·0 O·!l 1,2 0·8 \'\ 0,8 1-1 H 0·7
\8 290 \34 16 50\ 173 16 0·4 0·3 0,4 0·3 0·4 0·2 0·4 0·2 0·4 0·4 0·0..

19 198 140 22 .347 198 23 0,2 0·3 0,3 0·3 0·3 0·3 0'3 0·3 0·3 0·3 0·0
20 951 426 36 1,917 568 38 . 1·2 0·8 1·5 0·9 1·3 0·5 1-5 0·4 1·2 1·5 0·7
21 1,150 128 36 1,542 284 38 1·4 0·2 1·2 0·5 1·5 .0·5 1·2 0·4 . 1·5 1·2 0·3

I
22 G05 309 27 \,\44 483 28 O·g 0·6 '0·9 0·8 0·8 0·3 0·9 ·0:3 '0·8 0·9 0·4
23 'PSG 330 38 \,079 411 38 0·7 0,6 0·8 0·7 ·0·8 0",5 0'9. 0-4 ·0·7 '0'9 0·3
24 252 2n 34 .431 333 35 0·3 0·5 '0'3 '0·5- 0·3 0·4 0·3 0·4 0·3 0·3 0·2

25 618 315 30 \,030 384 31 0,8 0·6 0·8 0·6 0·8 0·4 0·8 . 0·3 0·8 0·8 0·3
26 334. 279 25 5\3 311 26 0·4 0·5 0,4 0·5' 0,4 0·3 0·4 0·3 0-4 .0,4 0·0
27 42~ 548 34 832 631 36 0·5 1·0 '0·7 1·0 0·6 0·4 0·7 0-4 0,5 0·7 0·3

28 1,279 ~65 33 1,992 . 649 34 1·6 1·1 l-O 1·0 1·7 6,4 1·6 0·4· l-O 1-6 0·7
29 586 203 20 1,120 244 20 0·7 0,4 0·9 0-4 0·8 0·3 0·9 0·2 0·7 0,9 0·1
30 367 358 19 598 427 20 0,5 0·7 0·5 0·7 0·5 0·2 0·5 0·2 0·5 0·5 0·2
31 269 330 12 698 434 13 0·3 0·6 0·5 0·7 0·4 0',2 0·6 0·1 0·3 iJ·6 0·1

Means-

29 d&YB: 799. 533 ... 1,280 630 ..... , . .

28 days. 755 ' . 78 .~.;: ... ...
27 days•. 1,262 90

..... ... ... ...
All dayS ..
availablB. 783 (533) (78) 1,256 (630) (90) .. ....

. .

, .
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TA1!LE xxxli.-Squares of Daily Ranges at Cape Denison (Unit 100y2) and Ratios, .

November. 1012. January, lQIS•
.

February, 1913.
•..

Number of Co'mponent4:l• Numbe~ ~t Components. Number of Components... - .

I I I
I.

I I I' 3.

I I.

I I I
I.

2. S. 2. 3. 2• 3. 2. 'Z. S. 2. 3.
.. ,

Date•
.

1 1,233 . 1,957 1·0 ·0'9 0·4 ... ... ... ... ... 410 600 0·8 0·7 0·3
2 930 1,813 0·7 0·9 0·5 '" .. , ... ... ... 198 417 0·4 0·5 0·1
3 284 500 0·2 0·2 0·0 .... '

.. , ... ... ... 98 267 0·2 0·3 '0·0• . '

..
4 305 920 0·2 0·4 0·1 ... ... ... ... ... 215 379 0·4 (J'4 0·0

·5 565 1,14(J 0·4 (J'5 0·7 ... ... '" .... ... 191 365 (J·4 (J'4 (J·O
6 407 641 0·3 0:3 . 0·6 ... ... .. . ... ... :lO4 468 0·6 (J'5 (J·2

.
7 653 1,238 (J'5 0·6 0·1 .. , ... ... ... ... 289 965 0·5 l-l 0·6
8 805 1,221 0·6 0·6 0·4 ... .. ' ... ... ... 275 494 0·5 0·5 0·6
9 • 1,175. 1,637 0·9 0·8 0·8 ... .. , ... ... ... 572 1,449 1·1 1·6 0·7

10 2,344 3,788 1·9 1·8 1·2 ... ... ... .. . ... 259 555 0·5 . (HI (J·2
II 2,297 3,55(J 1·8 1·7 I·(J ... ... ... ... .. ... U,2 329 0·3 ·(J·4 (J·I.
12 0:11 1,197 0·5 O·!l· O·(J 1,l(J4 1,98(J 2·1 2·2 . 1·(J... ... ... '" ...
13 429 7!):J 1),3 0'4 0·2 228 :152 1),3 (J'4 (J'3 797 I,WI I·!) 1·3 HI
14 3,978 5,734- 3'l 2·8 1·4 (Hoi, . I,:'):'} I)., 1·1 (Hi 1,48!l. 2,8:1:1 2·8 3·1 Hi
')5 1,216 . I,Rfil . 1·0 O·iJ 1·8 :187 !)20 0·4 1;·0 (J'6 1,4;,H 2,;jil 2·8 2·8 1·2

16 3,995 5,409 3·2 2·(j 0·9 ... ... ... ... .. . (148 9!l2 1·2 1·1 (J'9
17 1,38H 2,S7tj" l-l 1·4 0·6 ... .. , ,'" '" ... 529 S:l1 1·0 (J·iJ O·iJ!;

1,1~618 2,421 0·9 ),2 (J'4 2,(J!l5 2,49'( 2·3 1·7 1-:\ --0 1,213 1·5 1·3 0·511......
liJ · '],277 1,IHiS I·(J (J'8 (J·2 2.831 . 3,!HO 3:1 2·7 I·(J 723 I,IIO H. 1·2 0·8
20 1,:193' 1,932 1·1 0·9 (J'3 2.077 2,(;38 ·2·3 1-8 0·8 :lIiH 709 0·7 (J'8 0'4
21 3:i4 ... (J'3 ... (J.(J 1,'l12 1,828 1·0 1·3 (J':1 205 484 O·ii 0'5 0·(\

22 1,072 .. , '0·8 ... 0·8 585 935, O·H 0·6 0·4 28" 402 0·5 O·ti (l'4
23 1,818 '" Jo4 ... 0·6 973 1,423 1·1 1·0 0·2 272 :158 0·5 (J.4 0·1- 24 1,721 ... 1·4 ... 0·0 334 508 0'4 (J'4 0·1 1(\9 223 0·3 0·2 (J·O

25 468 I 681 0·4 0·3 0·1 697 1,498 0·8 1·0 0·8· 1,870 2,485 3·5 2·7 l-l
26 2,640 .4,338 2-l 2·1 0·8 1,084 1,786 1·2 1·2 '0·2 lI79 945 1·3 1·0 I-l
27 1,044 2,074 0·8 1·0 0'3 298 81\4 0·3 0·6 0·3 25(l 391 0·5. (J'4 0·4

28 1,638 3,190 1·3 1'5 0·0 244 (,17 0·:1 (J'4 (l·6 188 '337 0·4 0·4 0·0
29 267 563 0·2 (l:3 0·0 26'7 801 (J'3 0·5 0·3 ... .... .. , ... ...
3(J · 455 948 (l·4 (l'5 0·0 928 1,404 HI 1·0 1'3 ... ... .. , ... ....
31 ... ... ... ...\ ",'" 424 1,039 0·5 0·7 ()·.7 ... '" ... ... ' ..

.
Means. 1,268 2,080 From 2(\ days.

I·
909 1,457 }'rom 17 days. 529. 906 From 28 da~~.

Means. 1,264 From 30 days. ... '.... ... ... '" ... \ ... ... ... , ...
I

.\:
\ .,
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'. TABLE XXXIIL-Squares of Daily Ranges at Cape Denison (Unit lOOy2) and Ratios.

March, nIS. I April, 19l5. I ·Y,1013.;

Number of Components.

I Nl;lDlber of ComponontB. I Number of ComponentS..
Date.

I I
I.

I I I
I.

I
1.

2. S. I 2. S. 2. S. 2. S. 2- I s. I t. S.

I ~ sO 144 0·2 0·2 0·0 274- 459 1·0 1·0 0·9 ... ... ... ... ...
2 83 107 0·2 0·1 0·0 186 272 0·7 0·6 0·2 145 211 0·5 0·4 0·4
:I 144 216 0·4 0·3 0·4 219 285 0·8 0·6 0-4 201 517 0·7 l-l 0·6

I
4 265 407 0·7 0·5 0·3 196 398 0·7 0·8 0'6 486 974 1·8 2·1 104
5 179 277 0·5 0·4 0·1 241 324 0·9 0·7 0·2 1,186 l,tH5 4·4 3·4 1·4
6 346. 674 0·9 0·9 0·1 39 fi8 0·1 "0·1 O·J 2,651 5,072 9·9 10·7 1·3,

'7 282 498 0·7 0·7 0·6 33 47 0·1 0·1 0·2 1,196 2,297 4·4 4·7 l-l
8 402 639 l-l 0·8 0·8 247 413 0·9 0·9 0'9 288 430 l-l 0·9 .0·7
9 153 276 0·4 0·4 0·3 1,575 3,347 5·7 H '1'9 175 357 0·7 0·8 0·5

10 112 229 0·3 0·3 0·0 669 1,144- 2·4 2·4 l-l 169 275 0·6 0·6 0·4
II 384 603 1·0 0·8 0·9 ti55 927 2·4 2·0 0'8 136 .187 0·5 0·4 0·1
12 230 429 0·6 O·f) 0·.3 559 912 2·0 1·9 1·3 77 159 0·3 0·3 0·1

I· ..

13
..

61 301 0·2 {I'4 0·3 213 342 0·8 0·7 0·7 98 "206 0·4 0,,1' 0·3
14 1,544 4,084 4·1 :')·4 j.6 248 370 ()·9 ()·8 ().(\ 0- 39 ()·I 0·1 0·(/_I

IS . 1,376 2,559 3·£i 3·4· 1·2 '1·18 707 H 1-.', 0·9 9(1 I:l9 0·4 ()'3 0·5

16 749 ?,555 2·0 :J·3 . 1·:J 3£i9 7"15 '1·3 1·5 . 1·0 37 77 0·1 0·2. 0·1
17 610 1;162 1·6 l-5 1·2 378 755 104 1·6 O·g . 103' 152 0·4 0·3 0·2. 18 3()4 780 0·8 1·0 0·4 157 205 O·£i 0-4 0·1 22 32 0·1 O·i. 0·7

19 313 745 0·8 1·0 0·3 136 223 0·5 0·5 0·2 143 q2 0·5 0',4 0·5
20 116 241 0·3 0·3 ()·I 68 109 0·2 0·2 0·0 61 85 0·2 ()·2 0·1
21 437 810 1·2 1·1 0·9 GO (18 0·2 0·1 0·0 51 70 0·2 0·1 0·0

22 309 537 0·8 0·7 0·5 218 280 0:8 0·6 0'1 14 23 0·1 0·0 0·0
2:j 482 9(12. 1·3 1·3 1·0 194 313 0·7 0·7 0'5 (I 10 0·0 0·0 0·0
24 .. 275 377 0·7 0·5 0·4 79 171 0·3 0·4 0'3 57 75 0·2 0·2 0·3

.

0·425 140 272 0·4 0·4 0·2 140 208 0·5 0·4 0·1 86 173 0·3 0·5
26 138 230 0·4 0·3 0·1 (19 108 0·3 0·2 0·1 49 (II 0·2 . 0·1 0·2
27· 217 303 0·6 0·4 • 0·2 15} 261 0·6 0·6 0'9 133 251 0·5 0'5 0·7

28 333 4(17 0·9 O·H 0·3 270 368 1·0 0·8 0·7 H3 123 0·2 0·3 0·5
29 • :181 758 1·0 1·0 0·8 . 13H 222 0·5 0·5 0'1 i87 329 0·7 0·7 0·5
30 739 ·1,018 2·0 1·3 0·9 61 100 0·2 0·2 0'0 88 166 0·3 0·4 0·2

31 538 987 104' "l·3 0·9 ... ! .~. ... ... ... 32 47 0·1 0·1 0·2

'v

..·1
I-Me&1lR all ava.il-

able days: 378 763 ... ... ... 276 471 ... ... 2H9 474 ... ..·1 ...
I

"

'.

..
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. TABLE XXXIV.-Squaj:es of Daily Ranges at Cape Denison (Unit lOO:f) and Ratios...

JuDe; 1913. Juiy, 1913.
I .

Number 0' CompOnents. NU~ber of ComPonen~.

Ii.to.
I I I

I.

I I I
i.z. S. 2. s. 2; s. 2. :i.

1 392 559 3'1 2·6 1'4 116 228 0·8 1·0 0·6
Ii 498 923 3·9 4·3 1'0 48 90 0.'3 0·4 0·33 31m 474 2'8 2'2 o·g lim 218 1-1 1·0 0·4

4 734 1,240 5,.7 5·7 ·0'8 28 37. 0·2 0·2 . 0·1.
~ 58

;
118 0'5 ' 0:5 0·2 23 52 0·2 0·2. 0·2

6. '73 145 0·6 0·7 0·0 25 55 0·2 0·3 0·3
I:

,: 7 i7 45 0·1 0·2 0·0· 47 128 , 0·3 0·6 0·48 25 48 0·2 0·2 0·0 30 50 0·2 0·2 0·2.',

9 69 94 0·5 0·4 0·1 26 34 0·2 0·2 0·0

Hi 66 117 0·5 0·5 0·2 '45 58 0·3 0·3 0·5Ii 47 122 0·4 0·6 0'1 45 ' 68 . 0·3 0,3, 0·2
i2 17 28 0·1 0·1 0'0 ·616 785 4·4 3·6 1·3

13 23 49 0·2 0·2 0·4 577 820 4·1 3·7 0·9'
14 22 . 28 ' 0·2 0·1 0·5 258 350 1·8 1·6 0·9.
15 ·,53 95 0·4 0·4 0·7 533' 995 3·8 4·5 0·9

I
16 55 124 0·4 0·6 0'.4 374 528 2·7 2·4 0·2
17 35 78' 0·3 0·4 0'2 71 110 0·5 0·5 0·118 • 21 37 0·2' 0·2 0·1 98 217 0·7 1·0 0·1

19 260 473 2·0 2·2 0·9 33 62 0·2 0·3 0·1
·20 49 77 0·4 0-4 0·2 372 . 559 2·6 2·6 1·1
:21 201 343 1·6 1·6 . 0·5 145 190 1·0 0·9

I· 0·8.
,

22 23 48 0·2 0·2 0·2 III 160 0·6 0·7 0·3
23 ioo 146 0·8 0·7 0·6 75 91 ·0·5 0·4 ' 0·2
24 64 107 0·5 0·5 0·7 77 134 0:5 0·6 0·5

25 28 37 0·2 0·2 0·1 176 284 1·2 . 1·3 1·1
26 - 135 328 1-1 1·5 0·7 58 113 0·4 0·5 0·5
27 52 76 0·4 0·4 0·1 76 127 0·5 0·6 0·2..
28 '.59 92 0·5 0·4 0·9 27 38 0·2 .' 0·2 0·1
29 i83 250 1·4 1·2 . 1·0 53 101 0·4 0·5 0·2
30 129 180 i·O o·g ··0·5 24 43 0·2 0·2 ' . 0·2·

. 31 - ... ... ... ... 37 62 0'3 0·3 0·1-. .
- .. - .Mew all days. 128 216 ... ... ... 141 219 ... ... ...

.
.. .. ,

, . . . . . , . . . ... , .
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TABLE XXXV.-Activl.ty Ratios·from, Mean: Monthly Values!:
Two C?mponentB. Thi'ee Componel;lta.

C.EjC.D. EjC.D. C.EjC.D. Ejq.D.

0·85 0'~3 0·61 . 0'~8
1·03. 0·24 0·69 0·15, .

0·89 0·19 0·49 0'~9

0·70 0·20 0·45 , .

0·81 0·18 0'57' 0·i3
0·75 0·23 0·56 0·16
0·70 0·10 0·49

\'. 0·07

0·81 0·18 0·55 o,ll·

1l.Pril ,.: ~ ..••....••.
~1,ay , , : .

~~~; :::::::::::::::::::::::::::::::::;:;:::
August : .
September : .. ; : , .
October ,' .

I~'------

, Konth.

.'
,

TABLE XXXVI.-Suins of Squares of Daily Ranges, MonthlyMeaIl~ (Um~ iOOy).

.,

Cape DenIsoD. Cape ETaOlJ. ~8k4aleniu~. "

2 Camps. 3 Camps.
I: . . ~= _.'. ' ••

2 Camps. 8 Camps. 2 CompB: . ~ CqmpB: 2 Compl. 3 Camps. ~ Coinp'o 3Co~~.•
,. ,

_,_.__ 2.c:omps. --- . .
' '. ---

, -Column: 1. 2. 3. .. 5. 6. 7. 8, O. 10. ~1...
1912.

.

April ..; ............ 638 1,189 22 .20 686 \ 1·7 0·540 465 577 82 90
May ............... 328 594 .29 29 ... 1·8 0·43 421 533 87, 96
Juno ............... 392 843 25 25 ... 2·2 0·44 388 463 76 80
July ................ 368 725 29 27 387 2·0 0·42 249 308 73 ...
August ............ 593 950 31 31 '" 1-6 0·49 431 501 105 121
September ...... 578 886 30 30: ... 1-5 0·47 431 495 131 141
October ......... 783 1,256 31 31 '- ... 1·6 0,46, 533 630 ·78 90
November•........ 1,264 2.080 30 26 1,268 1·6 0·49 ....• ... .., ...

1913.
JlIo11uary ......... 909 1,457 17 17 ... 1·6 0·58 ... ... ...
February 529 906 28 28 .. ; 1-7 0·53 ... I .... ... ...
March ....; ....... 378 763 31 31 ... 2·0 0·53 ... ... '"April ........ :...... 276 471 30 30 '" 1·7 0·54 '" ... ... ...
May·............... I·

269 474 . 30 30 ... 1·8 0·45 ... ... ... •..
Juno ............... 128 216 30 30 .... 1·7 o·~ '" ... ... '"July ............... 141 219 in :il '" 1-6 0·42 ... ... ... . ...

Three Recta~rComponents.. . .
international

Character;

, ITwo 'Horizontal.Componenbl.

I--A-'1-n-I-'---·n·---'--:I-c-T-1-c,- -'---'-A----:'I-n--;Ir--'n-'~1-0-;-j-!l'-
(j·o·
0·1
0·2

516
340
713

210
271
355

76
154
159

58
75

138

28
55
71

797
644 '

1,115

:i51
530
615

,126

2,51
240

128. 49
,158 93
292,,, 113

0·3
0·0 & 0·1
0·2 /Ii; 0·3

722
451
717

464
241
429

205
.124
.184

236
70

184

. 64
45
69

1,236
734

1,180

810'
436
745

. 399
204
326

465
148

.. 373'

U7.
77

P4

713 . 551
G04 745

1,506 '.813

0·4 & 0'5
0·6 & 0·7
0·8 & 0·9

1·0 to 1·4

.>1'4

1,850.
1,351

I
1,618
2,253

241
242
420

. G88
~,560

.283
509
793

1,464
2,525

104
124
365

776

1,239
1,101
2,304'

2,730
2,342

920
1,144
1,183

2,682
3,353

418
396
695

..1,430
3,715

533
811

1,388

2,916.
3,156.

~76

~37

,579

1;323
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. TABLEXXXVIII,~Intenlational.Character Figures and Cape Denison Character Ratios,'

. . - .- ;, . Two Horizontal Components. I Three Rectangular Component!!!.

International I I I I I I I ICharacter. . A. _ 'B B' 0 0' A' B B' 0 ll'

.
.

0·0 ·50 ·29 ·22 ·13 ·18 ·48 '33 ·18 ·15 ·18
0·1 ·39 '40 ·49 ·20 '32 ·43 '49 ·41 ·21 ·35
0·2 ·78 ·51 '53 '34 . ·48 ·75 ·54 ·45 ·39 '·47
0·3 ·74 ·67 '56 '52 .' ·34 ·77 ·75 ·56 '58 ·40

0·0 & 0·1 0'5 0·3 0'4 0·2 0·3 0·5 0·4 0·3 0·2 0·3
0·2 & 0·3

I·
0·8' 0·6 0.'5 0·4 0·4 .0·8 0·7. 0·5 0·5 0·4

0·4 & 0'0 0·8 0·8 0·7 0·6 0·5 0·8 0·9 0·6 0·6 . o·~

0·6 & 0·7 0·6 1-1 0·8 1·3 0·7 0·8 l-1 0·8 . I· I 0'7
0·8 &; 0·9 1'5 1·1 1·3 1·7 2·7 1-4 1·0 1·2 1-6 , 2·6
1·0 to 1·4 2·2 2·3 2'0 3·8 3·7 2·0 ·2·3 2·0 3·9 3'6

>1-4'" 1·9 3·5 4·9 4·3 ... 2·0 3·3 6·2 3·3 ...

TABLE XXXIX.-Cases when :ER2 from Horizontal Components Aboveand Below the
Mean at Pairs of Stations.

,

statloD.'l ComPared. April. I May; I Jun,. I luly. I AUgU,t·lset~~~·1 Oetober. I mO{,~h'.

C6pe Denison- ••
: Above ; ..
l Above ;.. : ~ .

.Below ; ; .
Below ..

C..pe Denioon-
Above .: .
Above' .
llelow ; ..

. Below : ..
·c..pe EV&IlB-

. Above ..

Above ..
Below ..

.Below ..
.

C..pe EUl18-

Above ..
llelow .
Above ..
Jlelow .

E.kd..lemuir-
Above ..
ll'llow .
Above ..

. Below ..
Eskd..lemuir-,.

Above ..
Below ..
Above ..
Below ..

S

o
o

14

6
2

o
14

S
I
I

20

.

4
3
I

21

Il
2
2

20

5
.I
2

23

·5
I
I

10

6
I
4

14

9
o
I

17

I·

.Il
o
3

20

3
2

4
20

4
4
2

20

S
I
I

19

S
2
I

19

7
2
2

17

6
4
2

IS

2
'S
I

19

2'

6
I

21

·7·
·4
·2
16,

4
6
o

IS

·4
4

·0
19

43
13
10

123'

'34
23
12

124

39
IS
·9

137

TABLE XL;-Cases when Vertical Force Range Above.
Pairs of Stations compared.

StRtlonsCompared. April. I May: I J""e. I July.

and Below the Mean at

I Is,ptem'" b I AllAUR\l!!t,. ber. Octo cr. mOJ:.ltm.

'Cape Denison-
Above .~ ..
Above· ..
·Below ..
Below ..

"C..pe DeniBon-
Above .
Above ... .
Below ~ .
llelow .

Cape Evan.-
I AbOve r•••••••• ·•••

Above , .. : ..
·Jlelow : ..

·"Below : ..

Cape Evans-
Above .
Below ..
Above ..
Below ..

Eskdalemuir-
Above : 1.
llelow .
Above ..
llelow' .

Eskdal~muir:-
A\>ove ..
llelow ..
Above ..

'. Below ..

6
7
2

13

7
6

·2
13

5
3
4

IS

7
2 ..

o
22

5
4
4

IS

5
2
4

20

7
1
4

16

4
4
7

15

5
6
5

12

S
I
I

IS

10
3
I

15

8
6
o

17

7
4 .
o

IS.

6
5
5

14

5
6
3

15

5'
6
3':

III

9
4

2
14

5
/)

'2
15

5
4
2

15

53.
23
15

." 112

34
31
IS
93

32
25
IS
98

••
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TABLE XLI.-Squares of Daily and Hourly Ranges. June, 1912;

Ca~ De~!I0D. Co.pe Evans. ~

. Jjate. H. y. NI. I V.

Dally. I' Hourly. I Ratio. Dally. I Hourly. I Ratio. Dally. f H.ourly. I Ratio~ Daily. I~ourly. I Ratio.,

I
,

I 1.452 1,854 1·3 1,772 1,353 0.8 210 273 I-3 188 145 0·8
2 320 387 1·2 339 506 105 199 308 1-5 380 291 0·8
3 458 540 1·2 193 394 2·0 ll4 ]88 1-6 16! 125 0·8..
4 72 84 1·2 161 . 171 lol 23 48 2-l 6 13 2·2
5 41 75 1·8 190 186 '1·0 13 43 3·3 7· 16 · 2·3
6 22 56 2·.5 71 />9 0·8 ... ... ... ... ... ...

.7 18 30 • 6 5 0·80
1·7 40 43 lol 24 16 0·7

8 1,197 1,742 1·5 2;862 3,204 · 1·1 I,on l,ll4 lol 289 316 ~l-l
9 967 2,373 2·5 2,560 3,123 1·2 1,089 733 0·7 121 383 3·2..

10 . 313. . 606 ·I·g 973 1,44] 1·5 I 380 405 . l-l 76 . 131 · 1-7
II 240 454 .1·9 ·'543 1,343 2·5 .166 .264 . 1-6 . 59 103 '- 1·7
12 74 192 z.a 222 302' H 135 199 . 1·5 M 94 loS

. 13 40 80 2·0 132 142 1·1 17 38 '2·2 17 21 lo2
14 144 192 1·3 '296 354, 1·2 58 75 1·3 19 22 lo2
15 22 53 2·4 56 85 · 1·5 ... ... ... ... ....
16 12 35 2'9 48 63 1·3 ... .... ... .. . .... -,..
17 18 44 2·4 32 54 1·7 20 42 201 16 12 0·8
18 67 70 1·0 172 ll5 0·7 13 29 2·2 6 10 1·7.

• ,
19 12 35 2·9 38 49 · 1·3 29 25 '0·9 12' II 0·\1
20 32 63 2·0 25 38 loS 4 14 3·5 3 8 2·7
21 18 54 3·0 19 41 2·2 12 24 2·0 12 10 0·8

22 44 67 1·5 59 78 1·3 42 .42 1·0 28 18 0·6
23 • 48 126 2·6 204 265 .1'3. 104 109 1·0 21 20 1·0
24 85 156 1·8 172 206 '1'2 144 163 l-l 44 44 1·0'

e,
7 10 1-4

,
25 41 54 1·3 58 61 H 31 43 1-4
25 '72 78 l-l 85 122 1-4 . 69 54 .0·8 12 13 ,H
27 .502 280 0·6 166 189 H 246 283 1·2 262 . 178 0·7

28 130 . 422 3·2 259 306 1·2 ll7 167 104 90 82 · 0·\1
. ~'!l 306 675 2·2 713 1,139 1-6 '213 338 1-6 66 120 ' 1·8

30 64 141 2.2 169 255 1·5 .48 100 2-l '<iO 33 0·8 -.

l H~Menn~:.. 228 367 1-61 : 421 . 522 .1·24 168 190 1ol3 75 ·83\ .

.. --"
t 203~_G

'. '
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TABL~XLII."':"-Sq~aresof Daily and Hourly Ranges. September, 1912.
.J. ,.

Oape Denl!on. cape ·Evnns.

iJate.

"I--~------------------,,-------'F-~--------'--'-'--'-T--'------:--'-­

I-D- aIJ--'y,-'-, H:~IY. I Rallo,·II-D-a-IIY-'~I:-H-~-~-l-Y'--;--Ra-tl-O.-1 --D-al-IY"'.'I-H-NO-·~-I-Y·-'-:-I-Ra-tl-O.-I--D-al-IY-' 'I-H-O-:-·j-Y.-;-'-n-a-li-O'-

1 151 -l93
'2 29 103
3· 146 345

1-3
3·5
2·4

445··' 266
94 . 84
72 224

0·6
0·9
3-l

U7
22
23

58
37
36

.0·5
1-7
1·6

16
17
19

19 1·2
23 1-4
16 0·8

4 250 297
5 .77., 169
6193 •. 379

493 695
259 304
188 281,

38 0·9
64..H
59 1·2

.,
7
8'
9

1011
12

67
292
282

259
282
219

140
365
377

267
253
264

1·2
2.2
2·0

2·1
1·3
1·3

·1·0
0·9
1·2

149
139
357

196
231
240

224
258
383

.280
214
249

1-4
1·2
1-5

1-4
I

0·9.
1·0

392
243
121

49
102
237

139
86

246

277
270
147

. 91
195
243

157
125

,277

1·8
l-9
1·0

H
1-4
H

,44
59
50

15
50
24

40
37
69

28
58
34·

37
35
88

1·9
j'2
1·4

0'9
0'9
1·3

13--
14
15

,276
139
37

460
283
103

1·7
2·0
2·8

458 416
123 252

. 50- 62

0·9
2·0

: 1·2

98
.104

26

143
190
27

1-5
1·8
1·0

83
45
9

U9
71
10

16,
•. 17
• 18

156
462
462

181
761

1,764

1·2
1'6
3;8

174
246

1,089

170 1·0
759 ' 3·1

1,238· 'H

U9
681
692·

78
963
686

0·7
1·4
1·0

31 .
142
85

21
203
167

0·7
1-4
2·0

19
20
21

22
23
24

25
26
27

28
29
30

, 231
i82
286

650
376

1;149

404
269
55

56
76

276

335
382
528

747
734

1.027

701
501
184

137
175
333

1·5
2'1
l-8

H
2·0
0·9

1·7
.. l-9

3·3

2·4
2·3
1,2,

335
213
303

686
38.4

1,232

,
177·
161
79· .

132
67

458

.5U
·253
276

980
1,075

9U

605
461

,196

199
191
379

1-4
2·8
0·7

3·4
2·9

·2·5

1·5
2·9
0·8

204
·250
100

..

149
146

1,232

96 /
55
64

'18
41
86

244
236

'178
.

215
257

1,288

137
156
68

39
59

105

1·2
0'9
1·8

1,4

~'8

1·0

1-4
2·8
H

: 2·2
1'4
1·2

48
53
66

U9
·38

·488

66
38
29

27
42
58

97
57
70

139
·102

268

74
97
19

23
39
57

~·o

1·1
1·1

1·2
2.7
0·5

.H
2'6
0·7

0'9
0·9
1·0

Means.. ! 260 I ·416 1_ i'60 308 -'
413

1
1·34 H8 71 ./1'11 .
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TABLE XLIII.-Antarctic Daily and Hourly Character Ratios ·aiidlnternational
Characters.. · Jline,1912. .

..

Means' fro,m.Cape Denison. Cape EvanB•
two

-_.'.. Antarctic
H. V. ' Means. N'. V. .!Ieans. 8ta.tlom. I.

D"any.j Hourly. Dall.y. ,j Hourly. D~ny•. 1~OUrI;. DaUy -/H~urlY, ~!l·~1;.1 Ho~ly'. ~aHy·1 ~~t1!11' P~II;. IH';lIr1Y.

I I 5. ···t· ·0.' 7·1
. ,

I
._-- , r1;. ' ~3: -,

..,

Colu!U" ... 1.. 2. 3. 4. 8 . 9•.. 1O. 11. 14. . 16.

, - . --'.
D~to.

,
I 6·4 5·0 4·2 2·6 5·3 3·8 1·3 1-4 2·5 1.~ . 1'9 1·6 ~'6 2·7- .1·0 .
2 1-4 H 0·8 1·0 H '1·0 1·2 1-6 5·1 3·5 3·1 2·6 2·1 1·8. 0·8
3 2·0. 1-5 0·5 0·8 1·2 1·1 0·7· :1'0 2.2 1;5 1-4 ~.2 1,3 1·2 0·8

4 0·3 0·2 .0·4 0·3 0·3 0·3 0:1 0'3 0·1 O'~ 0'1 0·2 0·2 0,2, 0·2
.5 0,2 0·2 9.5 0·4· ·0'3 0·3 0·1 0.2 0·1 0·2 o·~ 0·2 0·2 0·2 0·0

0 0·1 0·2 0·2 0·1 . 0·1 0·1 ... ... ... .. . ... ... .... ... 0·1

7 0·1 0·1 ·0·1 0·1 0·1 0·1 0·1 0·1 0·1· 0·1 0'1 .0'1 0·1 0·1· .0'6.
8 5·3 4.7 6·8 6·1 6·0 5'4 (j·O -- 5.9 3·9 3·8 5'0 4·8 5·5 5·1 1-2

' .. 9 ·4·2· 6·5 6·1 6·0 5·2 6·2 I. 6·5 ·.3·9 1·6 ·4·6 4-l . 4;2 4·6 5·2 0·9 ,
.

10 I·.·! 1·7 2·.1 2·8 1·8 2·2 2·3 2'1 1·0 1·6 Hi 1·9 1·7 2·0 0·9
II H 1·2 1·3 2·6 1·2 1·9 1·0 1-4 0·8· 1·2 0'9 1·3 1·0 1·6 0·6
12 0·3 0·5 0·5 0·6 0·4 -0·5 0·8 1'0 0·9 1,1 .0'8 .H 0·6 0·8 0·3

13 0.2 0·2 0·3 0·3 0·2' 0·2 0:1 0.2 0·2 0·3 0·2 0·2 0·2 0·2 . 0·1
14 0·6 0·5 0·7 0·7 6,7 '0·6 0·3 0'4' 0;3 .0·3 0'.3 0·3 0·5 0·5 0·2
15 0·1 0·1 0·1 0·2 0·1. 0·2 ... ... ... ... ... '" 0·1

.

16 0·1 0·1 0·1 0·1 0·1 0·1 ... ... ... ... .... '" 0·1
17 0·1 0·1 0·1 0·1 0·1 0·1 . 0,1 0·2 0.2 0·1 0·2 0·2 0,1 0·1 0·3
18 0·3 0·2. 0·4' 0·2 0-4 0·2 0·1 0'2 0·1 0·1 0·1 0·1 0,2 0·2 9·2,-
19 0·1 0·1 0·1 0·1 0·1 0·1 0·2 0·1 0·2 0·1 0·2 0·1 0·1 0·1 0·1
20' 0·1 0·2 0·1 0·1 0,1 0·1 0·0 0·1 0·0 0·1 0'0 0·1 ' 0·1 0·1 0·1
21 0·1 0·1 0·0 0·1 0·1 0·1 0·1 0·1 0·2 '0'1 1. 0•1 , .0·1 0·1 0·1 0·2

- I

22 0·2 0·2 0·1 0·1 0·2 0·2 0·3 0·2 0·4 0.2 0'3 0·2 0·2 0·2 O·~

23 0·2 0·3 0·5 0·5 0·3 0·4 0·6 0·6 0·3 0·2 0·5 0·4 0·4 0·4 0·9
24 0·4 0·4 004 0·4 0·4 0·4 0·9 0'9 0:6 0·5 0'7 '0·7· . 0·6 0·6· 0·6

.
25 0·2 0·1 0·1 O·l 0·2 0·1 0·2 0·2 0·1 0·1 0·1 0·2 0·1 0·2 0·2
26

,
0·3 0·2 0·2 0·2 0.3 0·2 . 0·4 0'3 0·2 0·2 0·3 ·0·2 0·3 0·2 0·2

27 2·2 0·8· 0-4 0·4 1·3 0·6· 105 105 3·5 '2·2 2'5 1·8 1·9 . '1-2 O·g. .

28 0·6 .1·2 0·6 0·6 0·6 0.9 0·7 0'9 1·2 1·0 ·1'0 0·9 0·8 0,9, 0·9
2<J 1·3 1.8 1·7 2.2 1-5 2·0 1·3 l·g 0,9 1-4 1'1 1-6 1·3 I·g 0·8
30 0·3 0·4 0·4 0·5 0·3 0·4 0·3 0'5 0·5 0·4 0'4 ; 0·5 0·4 O.~ . 0·3.

-- , ,- --- - . "- -- . ,., ,

. J
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. TABLE XLIV,-Antarctic Daily and .HOJ!.rly Character Ratios and International
Characters. September, 1912. '

Means
Cape Denison. Cape EYans. from. two

. Antarctic
Stations.

H. V. Means. Nt. V• Mcam. J

Daily.j Hourly. Daily.J ~ollrly. D·UHy.. 1 HOU~IY. Daily. I~ourIY. .Daily.1 Hourly. D~lIr.1 H~I~rty. Dally. !Hourty.

--
·Column ... "1.

r
2. ' '3. I .. 5• I 6. '.

r
8. 9. I 10. 11. I 12. 13. I 14. 15.

,

Date. 0'
,

,

1 0·6 0'0 1-4 0·6 Hi 0·6 0·6 0·3 0·3 0·3 0·4 0·3 0·7 0·4 0·3
2 0·1 0·2 0·3 0·2 0·2 0·2 0·1 0·2 0·3 0·3 0·2 0·2 0·2 0·2' 0·1
3 0·6 o·g 0·2, 0'0 0·4 0·7 0·1 0·2 0·3 0·2 0·2 0·2 .0·3 0·4 0·6

,, 1·0 0·7 Y·6 1·7 1·3 1-2 2·0 1-2 0·7 0'5 1·3 0,9, 1·3 1·0 0·7
I I·

II " 0·3 0·4 O.g 0·7 0·6 0·6 1·2 1·2 0·9 O·g 1·1 ' 1·0 O·g 0'8 0'0
6'" 0·7 0·9 O·ti Q-7' 0:7 O·g 0·6 0·6 O·g O·g Q-7 0·7 0·7' O·g ,0,4

, ,

,
7 0:3 0·:1 0·5 0·5 '0·4 0.4 0·2 0·4 0,2 0·4 0·2 0·4 0·3 0·4 0·1
8 1·1 0·9 0·5 0·6 0·8 O.g· O·!) 0·8 O·g O·g ,0·7 O·g 0·7 0·8 0·6
9 1-1 O·g ],2 0·0 1·1 O·g 1':2 1·0 0-4 0·5 0·8 O·g '1-0 0·8 ,0·7

,

10 \·0 O·ti O·ti 0·7 0·8 0·7 0·7 0·7 O·ti 0,,; 0·7 0·0 0',7 o·ti 0·2
] i \, \ O·fi O·g 0·5 0:0 O·ti (l'4 0·5 0·(; 0'0 0·5 0,,; 0·7 0·5 0·4
12 I 0·8 O·ti 0·8 O·ti 0'8 O'ti : \·2 '\·2 \.\ . ]'2 '\'2 ' 1·2 · \·0 O·g 0·6

. , J3 '\01 '\.\ \·5 \·0 \·3 ,'1-1 0'0 O·(l, \·3 \·7 ·O·g '\.\. · \:\ \.\ 0·3
14 O~5 '0'7 (l'4 :O·fi '0'0 ' O·(l 0;5 (J·8 0·7 r·(J (J.r; (l.g 0·5 (J·8 (J·3
10'" 0·\ 0·2 0·2 0·2 (l'2 0·2 0·1 0·\ 0·\ 0·\ 0·\ 0·\ 0·\ 0·2 (J.(J

16' (j.(l 0·4 O·ti ().4 O·ti 0·4 ' O·(l (J'3 O·fi 0·3 0·,") (J'3 (J.r; 0·4 O·(l
17 1·8 '\.g (j'8 )'8 -1'3 \:8 3·4 4,[ "2·2 2·9 2·8 3'5 2·1 2·7 J.8. 18 )·8 ·4·2 3·;") 3·0 2·7 3·(l 3·5 2·0 \·:1 2·4 ' 2·4 2·7 ,2,5 :1·\ \.\

~

,
1\1

,
O·g 0·8 \.\ \·2 \·0 \·0 '\·0 \·0 0·7 1-4 0·0 \·2 O·g, \.\ 0-4'

20 0·7 O·g 0·7 0·6 0·7 0-8, \·3 1·0 0·8 0·8 1·0 O·g o·g 0·8 0'0
2\ \01 1·3 1·0 0·7 \·0 1·0 0·5 0·8 \-0 \·0 0·8 O·g O·g O·g 0·\

\ -
22 2·5 1·8 2·2 2·4 2-4 2·\ 0·8 6·g \.g .2·(J \·3 H \·8 1·8 0·7
23 1-4 \·8 1-2 2·ti 1·3 2·2 0·7 \.\ o·r; \·4 0'7 \·3 '\'0 \:7 O·g
24 4·4 ' 2·5 -4-0 2·2 4·2 ·2·3 (l·2 5·5 7·7 . 3·8 7·0 ,4,7 · O·(l 3,,; J.6

20 \·fi \·7 0'6 }'5 1·\ 1-6 .0·5 0·6 " \·0 \·0 0·8 \·8 (J.g 1·2 (l'3
26 " , \·0 1·2 0·5 \.\ 0·8 1·2 0·3 0·7 O·(l \·4 0·4 ' 1·0 O'(l 1-1 O·(l
27 q'2 0·4 0·3 0,); 0'2 0'0 0·3 0·3 ·0·5 0·3 0:4 ' 0·3 ,0,3 0'4 0-0

28 '0·2 0·3 0·4 0·5 0·3 0-4 0·\ 0·2 0-4 0:3 0·3 0·2 0·3 0·3 0·0'
29 0·3, 0-4 0·2' 0·5 0·3 0·4 0·2, 0·3 0·7 0·5 0·4 ' (l'4 0·3 (l'4 ' 0·2
30 1·\ 0·8 \·5 O·g 1·3 0·9 0·4 0'5 O·g 0·8 0·7 o·r; \·0 0·7 0·3

, .

•

'1/.
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CHApTER III.----,HOURLY CHARACTERS. DIURNAL VARIATION OF
·DISTURBANCE.

§18. Character figures 0 (qUiet), 1 (mode:I:at~ly di~turbed), 2 (highly disturbed)
can obviously be assigned to intervals shorter or longer than a day. The ,scheme was
applied to individual hours, primarily with a view to studying the diurnal variation of
disturbance. The figures were assignedl as the result of general inspection, not of any
exact' measurement of amplitude. ' They thu~ suffer fro~ similar' uncertainties to
the daily: character figures. '. An hour might get a 2 in a qtliet, time for disturbance
which i~a disturbed time'would have received a 1. This ought not, however, to
prejudice discrimination betweeil the different hours of the day.

Before considering this principal object, we shall consider another use of hourly
character figures. A daily character 2 may mean active disturbance throughout the
whole day, or large disturbance confined to part 6f the day, 'possibly to it single hour.,
In the former case, every hour might receive a2,in the latter case twenty three hours
might conceivably receive O's. Thus a day of daily character 2 might have 'for th~ me;tn
of the hourly character figures anything from 2,0 to 0'1, and a' comparison of daily and
mean hourly character figures maythus throw a valuable light on the ordinary duration
of disturban~e. Such a comparison is made in Table XLV for each 'day for which
the requisite data existed. The colunms headed H give the mean of the 24 hourly
i:haracters; the columns hetided D give the daily character. The last three lines give. . . .
'the' mean value of thc mean hourly character for days of which the daily characters
were respectively 0, 1 and 2. Table XLVI gives for each month the lowest and highest
mean hourly characters'obtained by days having daily character figur~s 0; 1 and 2
respectively.

. . . .

, At the one extreme we have May 18, May 23 and June 12; 1913, for which the mean
,of the hourly characters was 0'1. May 18 was a very exceptional kind of day. Its
daily character figure as gi~en in Table I was 0, and the cha~acter ratios assigned to it
in Table XXXII.I were 0'1, both for the horizontal and all three components, but its '
international charactel"was 0'7. May 23 and June 12, on the other hand, were inter­
national quiet days, and were thus very probably quiet all over the world; each had () .
assigned to 22 hours out of th~24.' '1'here was no day every hour of which got a O.

At the other extreme, we have July 5 and November 10, .1912, each of which had
2·0 as the mean of the hourly character figures. On July 5 one hour gota'l, but on
November 10 every hour got a 2.. In fact 34 consecutive hours from November 9, 10
and- 11 got 2's.

. .

While it is possible for a day of daily character 2 to have the mean of its hourly
characters as low as 0'1, there were, as Tabl.e XLVI shows, only three months out of '

. the fifteen in which a day of daily character'2 had the mean of its hourly characters
smaller than 1,0, and there were mall only five such'days. All included a 'number of'

'i}
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hoUrs of character 0,. but in each group of hours, either at the beginning o~ end of the day,
were of character 2. Days quiQt except for one or two hours of ~ery large disturbance
wer!" practically non-existent. _The most outstandi:n,g cases of difference' between the
two sets6~ figures in ,Table XLV a~e discussed individually below., '

Aprii 11, 1912, d~ily cha'racter 1, mea:nhourly character 0'5, was -mainly very
quiet, fiftlJ~ sU(Jcessivehours get~ing O's, but active disturb;J.n(Je i~ the earlier hours _

-justified a J. . -

April-13, 1912, has already attracted attention owing to t4e differenc,: betwe!ln
the character figures 2 at Cape Denison and 0 at Cape Evan~. The mean 0'8 of it~ hou,rly
character figures arose from four 2;s, ten 1'13 aild ten 0'8: -_ The tW9 ;J.djacent days, wit~
's9mewhat larger mean hourly character figures, got only 1. Butwhiie the 13th had
h!o're 'quiet hours than' the 12th, its disturbed hours were the more disturbed. 'The

faGt,that the 14th got o,nlya 1 might be partly explainedby theeontr~st between it
, '£hd~he 15th, which was a somewhat highly disturbed day:

April 27, 1912, was the exact opposite of April 11. Its daily character was 0,
wl:Jile the tpean of the hourly characters was 0'9. The day was really on the border
line between ;J. ,0 a~d, a 1. 'There was a good deal of unquietness, but no single large
movement. ' ' , ,

, May, 3, 1912, daily character 1, mean of hourly char;locters 1'5, fourteen hours I

getting2's. This was a case in whicha number of consecutive hours we;resosimilarly
disturbed that they had to get the same character figure: They got 2's, bnt the
disturbance was on the border line between 1 and 2.

May 25, _1912, was a similar case to April 27. - The daily character was 0, while
the mean of the hourly characters was 0'8. A good many hours,'dosely .alike as regards
disturbance, got l's, 'while they might perhaps equally well have got O's; ,
.' '.

Jmlel2, 1912 had a daily character 1, while the meanof the hourly characters
was 1.4, ten hours getting 2's. Disturbance was persistentt'rather thanlarge during the
six eariiest l,J.ours, which got 2's.• ,!,he day'sgetting a 1 rather than a 2 may have arisen
from the contrast with the four immediately preceding days, which wereco'nsiderably
:mOf!l disturblJ«:l· ' --

June 19, 1912, daily character 1, mean of the hourly characters 0'5. After6h.,
the day wa~ very quiet.' but three ofthe'earlierhours got 2's, and ~he di~turbance fairly
justified al for t4e d1!'Y'

June 20, 1912, daily' character 1, mean of hourly char~cters'0;5 was :on the border
line between a 0 and aI.-

. J~lle 2.40,j912, daily charac~r 1, hall ameal1 !J.Qurly character 1'3, arisi~g from
tWQ O's, ·~ou!'teeiJ. -I 's ~nd eight -2's supplied ,by ~he eight earliest h91?IS. -This W3.!> a
bo.~d,~~-lineC;:,ase wher~ the -early, part of the 'day Dlerited a 2, while ~he '~aBtp~rt l1,l.lJrited
ll. 1, if ~ot a,()!-

, .
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Jrine 25, 1912, daily character 1, mean hourly character 0'5. Mter4h., the day
., was certainiy of character 0; but the disturbance earlierm the day appeared incompatible
~iliao. ' ,

. .
. . . . .' "

July 15, 1912, daily character 1, mean hourly character 0'5. El~ven 40urs got
o's and thi~teen got 1'8.. The day was onthe border-line between 0 anl;ll.

. I.. . . ,. .' ~

August 5, 1912, daily character 2, mean hourly character'0'7, arismg from ten
· O's, eleven l's alld three2's, was really on $e .border line between 1 and 2., ,':rhe first
half of the daywas so quiet it might have got a O~but .there was continuoU:s.disturb~nc!l

.after i4h.

August 11; 1\912, daily character 1', mean hourly character 0'4. Mter 6h. the day
was decidedly of character 0, but the disturbance in the earlier hours precluded 3: 0
for the day.

September 3, 1912, daily character 1, mean hourly character 0'5. Up to 21h.
· the day wasunmistakabiy of character 0, but an S.C. (sudden conimencement) intervened.
The last three hours got 2's but the disturbance appeared insufficient to' justify a ~. for
~~. . . . ..

, September 25,. 1912, daily character 2, mean .hourly character 0'8, arising from
.. twelve O's, five l's and seven 2's. The greater part bf the day was really quiet, but there

was disturbance in both ·the early and 'the late hours; and that in the early morning
was large enough to call fora 2 for the day.

October 22, 1912, daily character 0, mean hourly character 1'0, arising from
six O's, eleven'I's and seven 2's.1£ this day had occurred during a quiet seasonit wQuld

· have got at least a 1, but it was decidedly quieter than the adjacent days, and part of
.the day was Unusually quiet for October.· .

. ' February 11, 1913, daily character o,-mean hourly ch3:racter 1'0, arIsing from·
three O's, eighteen l's, and three 2's.· Ina quiet month this day wou14 probably have

· got 3: 1, but there was no really large IJlOvement, and1's ~e:re awardeci tq a lJ,um,pW" Qf
hours which might perhaps~th equal justice have got O's. .. .. ,

March 25, 1913, daily character 0, mean hourly character 0'9, arising from four
O's, nineteeti 1~s and one 2. This, \vas a botder-line case between a Oaud a L The hourly
l's in a good rnaI,lyeases might perhaps equally well have been o's. The ohe2 ~rb~~'
from a short" Bay" of no great amplitude. . ."

April 1~; 1913, daily character 1, ~ean hourly chanlCter ~ '4, arIsing ~ro:ip.
fifteen l's and nine2's. ' The daywas quieter thal\ the three preceding days w41cb.gqt

· 2's, and th~ contrast might be partly responsible forits gettillg a 1.

May 19, 1913, daily character 1, mean hourly character 0'4, arising from 'fourteen
· O's and ten l's. Mter 12h. the day certainly merited' a 0, ,but the oscillatIons during
,the early hours fairly justified a 1. ' \

. ,

r.' ..

. ,
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'May 27, 1913, daily character I, mean hourly character 0'4,:!trisiJ;lgJtom,sixteen
O's,'seven'I's ando:rf~ 2. Asomewhat, prominent bay between I~h.,and14h.mled~ollt, '. . . .
the 0 which otherwise the day, might have got.

'JUne II, 1913;'daily character l,'mean :hourlycharacter 0'2, arising from twenty
• ," ", • ','0 • ••.•••

O's'and four -},s.' Most of the day was consplcuously qmet, but between 12h. and'14h.,
there werE) two well :(llarked though not deep bays.

" June'I5, 1913, daily character I, me~n'ho~rlycharacter 0:4,. arising:from fifteen
O's aridn:ine I's. This was a doubtful" case., The custurbailCe ,between2h.and 5h.
seemed incompatible with a daily character O.

, ' ,J~e 16,'1913, daily charac~er I, mean hourly chanicterO'4, a~isingfrom f~urteen
'O's and ten I's~ This again was a borderline case. After 13h. the day was decidedly
of character O.

'July 2; 1913, daily character O,mean hourly chara~tet 0'7, arising from eight
'O.'s, fifteen I's and one 2. ,If the disturbance during the hour awarded a 2had been
'at~ll 'piominimt the day whouldhave got al; it was rather a dOllbtful c,\se.

. . '. '.
'J,:, '; :~,July 18, 19.13, daily character 1,: mean hourly character:O'4, arising from fifteen
'O's~aIid,iliiHi 1'8. A considerable part of-the day \vas Ivery quiet; but'two welhnarked
tliouglnlO"t deep bays turned the scale infavour of a 1. • '

, July 23, 1913, daily character 1, mean hourly character 0'4, arising from fifteen
O's, .and nine 1'so After 8h. the day was very quiet, but the dis~urbance prior to 6h.
precluded Ii 0 for the day. ' ' , ' "

, As appears from Table XLV, the means of the hourly' cha~acters for the groups
of days, with d!!-ily characters 0, I and 2 are decidedly lower for the months, April to,
July'-'~~Ui 'than for the corresponding~onths of i912.,Thi~ suggestst,ha'tbEjsides a

,reduction in the ,amplitude ~fdisturbancein 1913, there' ,vas an 'increased d~uation

of quiet conditions. The study of e~ceptional qa~es in Tabl~' XLV l~ft :the 'impression
tha.t less disturbance sufficed to secure a daily character lin 1913 than i'il1912:' ,

" ,',§19: As, already explained, the primary object in view in ,assigning hourly
ch~racters was' the 'd~t~rmination of the diu'rna.l variation of dist~rbaI';ce. If character

" " • - ) - 0'" • ,_ . I I' _ • " ." : _, •

, figUres we~e dlrectly proportional to disturbance, there could be no' question that, the
proper ~\loy of determining the diurnal variation for .a particuiar month' would be to
take t,he mean for ~ach of the 24 hours of the hourly character figu~es assigned throughout
the month., This is th~ course ,adopt~~, iriTitble XLVII, 'which gives 'the results' so
obtained for Cape' Denison from each of the fifteen months .for which data e;cisted. But·
on special occasions character 2 maY,imply ten times as much disturbance as the ordinary
;'~harlicter).Thusresultsfrom the treatment of character figures as lllere numbers,
have to be' ~cce:pteq. w;i~h ,ca1ltion. I For instance, in a month. of 30 days we could get

, ,

•

•
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the ~'ame' in~nn ch"aiacter figurdot two hours, one of which received. ai: onev~~~ day
of thiunimth, while the other receiveda 0 on 15 days and a 2 on the other fifteen days: ' '
Thisniakes it desirable to examine the incidence of O's and 2'8, as' well as the variation

, of th~ mean character figu~es. ' Tables XLVIII and XLIX supply statistics as t'o the
diurnal variation of 0'8 and 2's at Cape Denison. They'should be studied conjointly
with TableXLVII.,'

, At the foot of the tables results are given separately for the whole fifteen months,
for the sevell months April to Oct6ber,'1912,.for Which compa:r;:tble data wereavailabl~ ,
for Cape Evans, for the seY!ln winter mopths May to Augllst; 1~12, !1nd May to July,
19q, for thefiye equinoctial ip.ontllS' Aprij, September, Oc~ober, 1n2, ~ap.d,l\~arc~, ,
April, 1913, and finally for the three ~uinmer ~onths Novelllber, In2, and J~~ll;t!y ,
and Febru;try, 1913; In Tables X--LVIII and XLIX the results for the grojlps pf I¥9~~J:tS

. are expressed as percentages of the Jnean from th!l whole ~4 hours, ,''rhe highest ap.!l
lo\vest values of the day, whether absolute sumsor percentages 6f themean, are in heavy
type. ' ' '

, Tables XLVII to XLIX all show ,a proniineilt diuruaLvariation. , Conside~ing
first the results from the whole fifteen months, \ve observe for'the hour ending 'at 2h.
G.~LT.' a conspic'\lous principal maximum in Tables'XLVII and XLIX, and a conspicu~His

,minimuni iiI Table XLVIII:, In-'other words, Ih.--'--2h·. -'G;M. ']';'(i.e.;practicallyAhe
60 minutes cen:tering at JIh. L.M.'T~) provides the ~~mailestnumbei<of'quiet>houl's,::':the
greatest l.lUmber of hours of character 2, and the, highest'mel1n character figure, and , '

.thus according 'to all the cri'teria itls 'inthe ~veragemonth th~ mo~t disturbed hour of
the 24.' The maximum is not p£ a pe~l{Cd kiIlc1; the differeU:ce bet~eenthe hours endin:g.

:at 2h. arid at3h,G.M.T.heing'triflillg. ' - " " . ,

Tables XLVII and XLIX show' a llwch smaller but still ;deciCl.ed'~!lcond~ry

,maximum in the hour ending at 14-h., and Tahle XLVIII has a secOJ1darym1Jlimup-~at

the same hour. ' " T11uS the tables ,agree in a slight recrudescence of distnrb,anc9;' wjtli,
,its ~aximum shortly before 10calmidnighL 'Tables XLVII to X--l~I4- s'qggest.th!l
division of the day into a more disturbed te~ hours ending at 6h.' G.l\LT, (l5t"P-01l!8
L.M.T.), and a less disturbed fourteen hours ending at 20h. G.l\'£.T.
. '. - . . - . .

, The results. from the seven months April to October; ;1912, are' in' r~rilarka]:>le
accordance with those from the whole fifteen months. The principal difference is that
while the fifteen months show' a somewhat' poorly-defined principal minimum. o~ dis~ ,
turbance inTable XLVII, the values for 9h; and 11h. being identic~l,thesevellInont~s

-show a ~learly-defined minimum at 10h. Illbothcases,how~ver,there isa,I]1inim¥ill.
at 17h. very little' behind the earlier' one'; . Tables 'XLVII and XLIx: show lit~le; it ;tny
dependence pi the tim~ 'of ~aximum disturbance oil the season- oftlle yel1r· ,l!1 p.!-e .

", equinoctial ~easonin Table XLVIII there are two hOlirs; and in We suhmi~r s~3:S9P; 'seY~1!. ,,' ,: '
when character 0 was unrepresented. III either case the-hour endip.g at ~h. was~ne'.<?r ",

. . . .' ..
those without 0'8. , " •

t 2032-:-H '
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A d~ubiediurnal oscillation is recognisable in each of the -three seasons in all
thr~e' tables, but.it is decidedly more conspicuous in winter than in the' other seasons,
arid is best seen in Table XLIX. In that table the percentage figures at 14;h. and 15h.
iii winter both exceed 100, and are Iilore than half the percentage at 2h., whereas in tIle
Bunimer season the entry under 14h., is. less than a quarter of the principal maximum.
The minimum in the ni.lmber of o's at 14h. is prominent in T:ibleXLVIII in the
equinoctial as well as the ,,,inter season.

. . . If we coinparethe monthly means of the hourly character figures in Table XLVII
,with the ,corresponding means' of the daily character figures in Table III, we see that,
they agree in making January slightly more disturbed: than November, and in making
'~ach month of 1913 ,mudh quieter than the correspondillg month of 1912. But Table
XLVII makes June, '1913, the quietest month, and May, 1913, rather quieter than

,July, 1913; while Table Xx makes July,.1913,the quietest ~nonth: ' '

In considering the monthly totals iIi Tables XLVIII m:d XLIX, it must be
'. remembered that the months are of unequalle~gths, and that Some months, e.g~, January,
,were .not quite complete., The two tables aJ;e equally affected, and should be studied
,together: ',It will bescen t,hat January was more conspicuouEl for the fewnessof' O's

..tharifor the-number of 2's,and that .~hat distinguishedNovember-f~i:JffiFebruary was
'- . .-the increased number of2~f? in the fornier month. ;p' '

, , As ,regards th~ figures' for' th~ different seasons, somB allowa~lCe "must be made
", 'for the .fact that disturbance was clearly on, the dedine, and the three seasonshaVo not
:'the saIilemeandate. It was earlier for the severi winter months than for the five
equinoctial months, and earlier for the' equinoctia,lthan for the SUllllller months. The

'differences'in mean time were~ l~owever, small,and they were in the directii:iil which
,we should expect to lead to an underestimate ofthe differences between the three seasons.
',We niaythus infer with considerable assurance that winter isthequietesttinie, and that
'B~lnnier is considerably more disturbed than equinox. The latter phenomenon is 'not a
'us~al one; but it was also conspicuous at Cape Evans in 1911-12:" ,

§20. Tables L to LIIgive the data for Cape Evans which correspond ,vith the
Beven-monthd~ta in Tables XLVII to 'XLIX,

" TablesL andLII agree in putting the maximum of disturbance at Cape,
'Evans in theliou1: ending at 22h: and T~ble L1 puts the ininimum of O's at 21h.,

, ., .' • I • <t.:.. , . _ .. _

with 22h. almost identical. "The excess' 'of the entries at 22h: in Tables Land LIl
'over tlie en1;ries at 2h. are large, and equally decisive is the excess of'the imtri(B
~'t _~h. over t~e entries ,at 2~h. in Tables, XLVn and' XLIX.' T~us it seems
'~stablished beyond a doubt that thediurnalvariati6ri of disturbance in: tenUs of Green­
'\"ieh'or tihivers~l time is not the same at Cape Evans and Cape Denison. -The nia~inuun

. occurs soine four hours later at the latte~ station., the differenoeinthe.times ofoccurrence

. t'

;



•

AUSTRALASIAN ANTARCTIC EXPEDITION. 251

exceeding-the difference in local time ,(about l·~ hours). It ,maype lj,dded,that at' Cap~,
EV:lIis, as at Cape Deilison, the hour' of, maximum disturbl!'llce seemed practically
indepe~dent ~(the ~~ason of the year. Thus the 'difference bet~v(leri the two ~tatl~ns. . . .. \ . ... . . .
~ppearsto be fundamental.: '

"

The results as regards-the 'hour of minimum disturbance aremuch..less dedsive.
Table L gives iIh, as the hour of 'least mean character,' anel it is also the hour
wh~n O's are most numerous in Table 1,1. But Table :LJI . contains a" g<?od
litany hours with: fewer, 2's than 11h., and it shows a conspicuous minirrmm at, 17h.
If; however, ,vetakeall,the 19Uand 1912 data availablefor Cape E:vans, we find that
the hour for which 2's are least numerous varied"with the season of the year. It was

.J 7h. or 181~. for the equinoctial and ,Vinterseasons, but for' the year as a whole it'was
.8h., alldin 'winter the number of 2's was so sinall ihat'accident migllt play a considerable
part.

The hour whenO's were'most in evidence at Cape Evans was 11h: for the whole
"year' and the equinoctial'season, 10h.for winter, and 9h. for summer (a season',not
'represented in Table' LI). If ~ve &vide the' day as at Cape Denison' into 'a quieter '
, fourteen' hours and a less quiet ten .hours, the fanner period' would commence'at 3h.,
the' latter at 17h;; i.e" three hours earlier ,thmi at Cape Denison. At Cape Evans, ,as

/at Cape Denisori, there was a'clecided double daily oscillati6nof disturbance iii the
equinoctial and ~vinter ~onths. ' ,,' , , , .. . .. ~

§ 21" . Tables LIlI tal,V show results for Eskdalemuir correspondilig
to those'for Cape Denison in Tables XLVII'to XLIX, except that what was summer
at the one station was, winter at the other. ' There is, however,onc difference between

. . . '."" ~. ,. .
the two stations' which calls for m~ntion. The hour of stopping and starting regis-

, tration at' Cape Denison varied a good deal. At Eskdalemuir the changing of p~pers

tool~, place almost invariably between: 9h. :,anCi IOn. ,Thus the cha~a~ter for the ,houf
,ending at loh. depended' O~l the judgment' pissed' on t'wo .detached' shortp~e.ces o~

cur-Je, with of course a few minutes missing. If tluspeculiarity influen~ed the ,decision,
and it is not improbable that it did, we should expect itt6 lead to an ~derestin;ate of
distm;bance.' ' , . , " .'

•

,.

, Wh~re Tables LIlI and LV are in best agre~mentis as regards the
llOur ~f ni.inimum disturbmice> hl winter the lowest mean character figurc and ih~
la~gest numb~rofO's appear at' 6h., but with that exception iOh: appears as 'the hour
of least di~turba~lce, rivalled only by 11h., in the, eglunoctial and winter 'seasons' in
Table LV. For the, reason already stated, disturbance at' IOn; ,may belmder~

estimated, but, the figures for 9h:in T~bl~ l'IFa~d for 11h. in Table LV, strongly
, support the view,that except in the winter moiiths the minil'nUlll of disturbance occurs
within an hour of 10h.

, '

,The resUlts as regards the hour of maximum disturbance are more co~flicting.

In Table LIlI 16h..or 17h.supplies the largest mean character : figures ' ,fort:he
whole"fifteen mcinths and, thesumm'3r season; but in eithetoase there>is ~. pl,~teau of

.. \.. .,". ..

'\
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-i~gh'valiIes extehding from 15h. to 2ih. ill the case of the fiftcen months, ancl. from
" f5h, .to 'i9h~in. the caseoftlle shinmer iiiJnths. in the equin~ctial season the mean
d~aracthr figure at 24h. is slightly In excess of those for ~he adjacent hO'urs or for-ioh:
or i 7h. In the winter s~ason the entry under 21h. is decidedly the highest. But eV€li
ill summer the prominence of the mean· 'charactei; figUre· at 1oh. represents. not an
excess of 2'8' but a'deficiencyof O's.' The sununer season agrees with the winter. seaso~
and'ithe 'ivhole fifteen months in, putting 'the maximum number of.2's at 21h. Tht;l'

, extraordinary' pre-eminence of this hour in' winter is probably largely accidental; bu:t
,iobviously so far as large disturbanc,e is concerned, lOlL arid 17h. are 'Very ordinary
",hours as compared with the five hours commencing at 20h,

.. .

. ' When comparing Eskdalemuir and Cape Evans, cl.at~ 'were got out for 22
,'months commencing with February, 1911. The months of 1911 and of 1912 treated
sepij,rately agreed with the present investigation in making the hour cIidiilg at 2ih:
COiltail] the greatest number of 2;s, the sinallest nnmber appearing in the hoilrs eildiilg
at 10h; and uh; Both ycars also agreed iii' malting the 40ur endiilg at Hih;, thetime'
~vMll .O;s \v,ere fe\vest and the mean charaeterfigure was greatest; . Thus, it SeClnS
fairly clt;lij.r.that at Eskdalemuir on the whole the hour ending at 21h; is that whep. .
iatge disturbitilCe is UlOst pr6ininent, but q~e,t conditions are distinctly more coinmol~
at this arid.' later hours than they a~e earlier in the afternoon about 10h; The contrast'
at Eskdalemtlir is between a more disturbed twelve hOllrs conunencing ab6ut 14h',
an<:l a)ess- disturbed twelve hours COlllm!lliClljg about 2h. Tlie resEmblance. betwecn

t~e'AiUl;naivariation of (iistllrbance at Cape Evans and Eskclalemuir in 19ii aitd 191'2
jY!1i:ra:ther close \"hen Greenwich or lihivers'al time was tised; and i eaiied att~htiori t6
'JkfpossibilityO£hat disturbance over . the .'~vl;oie -eai;fh .iiiight fOllo'" iihiversal thiic,
,.P9iritihg out.of course that such a_eoneiusion ,vould not be jhstified w'ithbuf; iniiCli .

-. '~~lite-.'exfehs;ve: i:i'iv~stigation, - It se~hrsno{i" dimr fronl tliedecided clifferenbec bdt,veen
the' nours of maximuul distlirbanceat cripe DenIson aildCitpe Evans 'thatdistufbancc .
does not follci,:V univet~ai tim'3. But at all the three stations\vhiciUve have considei'ed
il~;e,CapeDeiiisoll, Cape Evans and Eskcl.alemuir, eight hours 6h.-14h. 'appear to be
relatively quiet and six hours 20h. to 2h. appear to be relatively disturbed. ItseerriS'
dtliiolls'that whim tiniversil tinie isiised.. the' incidence of disthrbance ShOlild be closest
bet\J~eii the two stations, Cape Evans ;nd Eskdale~'uir, \vhibh differ lllbst as regards
locai tirite, .

. The mean monthly values in Table LUI agree with those ih Table XLVII iIi
~~y;Jilll(Jlind July, quieter iii 1913 than'in 1912, but the difference bet'iveen the
two"yearii seems. much smaller at Eskd~lemuir than at Cape DenIson. Otherwise
there is·no resemblanc~ between the two sets of figures. - November, Jailuaryand
February were quieter than the average month· at Eskdalemmr, where they were
~nter·1p.onths; whereas at Cape Dimis9n, \Vpg):Q .they were summer' monthS, they
We're the most disturbed. in,onths"
"... ...
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, . § 22. Table LVI investigates the parallelism. between the 'hourly character
figures at Cape Denison and Cape .Ev~ns. It includes data from November,1912;
though registratIon ceased at Cape Evans before the e~d of the month. What the
table gives is the number ofoccasiolls durilig each hour of the 24 when a'given character
figUre 0; i or 2 at C~pe Denison is associated with a given character 0, 1 or 2 at Cape,.
Evans. The Cape Denison character. appears in the topline, the Cape Evans character

" in thelinehelow, For example, in April, 1912, during the hour ending at Ih. G,M~T.)

character' 0 was assIgned only once at Cape benison, the corresp~nding character at
Cape Evans being also 0; character 1 ,Vas assigned 14 times at Cape Denison, the'
corresponding Cap~ Evans figure being 0 on four occasions, 1 on nine occasions, and
2 on one occasion; filially characte~ 2 was assigned 15 times at Cape Denison, the
cbrrespondingCapeEvans figure beIng 1 on eleven occasions and 2 on four occasions., '

Tabie LVII, makes a similar comparison of, Cape Denison and Eskdalemuir',
houriy character figures, limited to the seven months, January to July, 1913. ' " .

. -. . .• '" '. 1.' :' .

Table LVIII, iri the first half of its cohiinns combines the r~sults' from the eight,
inbiiths treated separat~ly in Table LVI. The second half oUhe columns'expresses
the,results in the earlier columns as percentages. For example, for the hou~ ending­
atih: Gj\i.T. there were 106occasions when character 1 was assigned. at Cap~Deniso:p...
Of these44 occasions, or 41 per cent.,. got 0 at Cape Evans,. 60 or 57 per.cent; got 1,
ahd· 2 .or 2 per cent, got 2.

In addition to the results for the individlial 24 hOlits'of thc day and,the 24­
hours cbmbiiied; Table LVIII gives percentag~ resiilts for' eight 3-hcnir groups and'"

, fbr' two 6"hour groups. The grouping was arranged to bring out more dearly the'.. '
salient featiIres; which the irregularities in the figures for single hours terid to conceal.
A striking contrast is 'presented by the two, 6-hour groups. If we take the group'
ending iit 21iL, bf the hours which got a 0 at Cape Denison nearly half got a i at Cape
Evans, of th~hour8' which got a 1 at Cape Denison only' one in ten got a 0 at Capc
EV~ns arid nearly one in seven got a 2, and of the hours which got a 2 at Cape D"enison "
more than half got a 2at Cape Evans. On the,other hand, if we take the group ending
a·t6h., of the hours which got a 0 at Cape Denison orily abo~t a ninth- got 1 at Cape
Ev,ans, of the hours which got a 1 at Cape Denison nearly half got a () at Cape :Evans,
andof the hours which got a 2 at Cape Denison barely a third gota 2 atCape Evans
All these results point to the conclusion that, as compared' with Cape Ij;VaIIS, Cape

, ,

Denison wasexceptioiUtlly disturbed from Oh,to 6h. a,M.T" and exceptionally quiet
. from 15h, to 2ih, ' If we may judge by tile fate of the hours awarded 0 at Cape
Denison, the three 110urs ending-at3h. were rel'~ti,v~lyto Cape Evans the most di~turb.ed
at· Cape Denison, and the three hours ending at .21h. the least disturbed, The fact.'
that there are groups' of 3 or 6 consecutive hours which afford so considerable a 'contrast
bet,veeri Cape DenisOli and Cape Evans is. entirely,'il~ accordance with the ,coilClusions'
reached above as to adifference between the diurnal variation of di~turbance at the'

, two ·stations. " .... ", ",' ", """,. " ' , ' .. '.' '-',
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", ~ "T~ble' LIX do~s, 'fo~ Cape, Deni~Ol; alld Eskdai~muir what Table' LVIiI'did for
Cape D~iiison and Cape Evans. Iii this case the two 6-hour intervals which,a:fIord the
great~'s.t ,contraiit eild at 6h. and I8h. l;e~pectively. The former 6-liours incl~~les the
tin~e·.when Cape Denison is most disturbe'd, the latter ,6-hours the time whell it is le'ast

. disturbed. as compared with Eskdalemuir, . The three hours ending at 6h. i~clude the
time when Cape Denison relatively considered is most disturbed, and the three hours
ending' at 18h. the time when it is least disturb.e\'l as compared with Eskdalemuir.

, On~ aspect ?f the case as regards the two Antarctic stations is best considerf!d
by t!tkingTable LVIII in conjunction with Table LX. The latter table takes the groups.
under characters 0,.1 and' 2 at Cape Evans as fundamental, and ,shows what percentage
~f ~ach oft~ese groups' were awarded characters 0, I an~l 2 at Cape:benison. ' For ex- '
ample,,1,653 hours in all were awalded a 0 at Cape Evans, and ,of these 935 or
5? per cenL got a 0 at Cape Denison, 686 o~ 41 per cent. got a 1 at 'Cape Denison
and 32 or 2, per cent, got a 2 at Cape Denison. 1fthe sti.mdards of disturbance applied
':J,t the two stations had been p,like, and the stations had been equally disturbed, the
p~r~entage . figures in TlIble LVIII and LX would hllvebeen identical. This is far
fro111 true, even of 't.he 24-hour results .. The percentage of hours assigned 0 at Cape
Denison wIuchget I or 2 at Cape Evans is lower .than the percentage of hours assigned
Oat Cape Eyans which get 1 or 2 at Cape Denison. ' Of hours assigned I at Cape Denison'
more get 0 than 2 at Cape Evans; whereas of hours assigned lat Cape Evans more get,
2. than 0 at Cape Deni~on; The results in short aU point to the conclusion that either
Cape Denison was the more disturbed station, or else, that the stan:dard of disturbance
applied at Cape Denison WD.s lower thlln that r,pplied at ClIpe Evans. The contrast
between the'two 6-hour groups in Table LX is quite 'as striking as in Table LVIII,
and cc)]iveys the same implication, viz" that as compared with Cape Denison, Cape
Evans was relatively quietfromOh. to 6h. and relatively disturbed fronl'I5h.to.2Ih.

, ·Table LXI does' for Eskdalemuir and Cape Denison what' Table LX did for
Cape 'Evans and Cape Denison. It should be considered in conjunction with Table

,LIX." The two tables bear one another out in the conclusion that as compared' with.
Cape Denison, EskdrJetnuir was relatively qi.liet from Oh. to 6h. ~nd ~elativeiy disturbed
from 12h. to ISh. It is certainly noteworthy that of the 1,617 hours awarded a 0, at
Cape Denison only 8, i.e., less than 0'5])er cent., got a 2 at Eskdalemuir.. Of the 2,523
hours which got a 0 8,t Eskclalemuir; 21501' 8' per cent. got a 2 at Cape Deniwn. Blit in
the six hours 1-611:,' wheli Cape Denison was'rebtively highly distiIrbed, this percentage
rose 'to 20;' whereas for the six 'hours 13'::'18h.; when ClIpe Denison was rebti"ely quiet
it tell to 0 (or 1110re exr,ctly to' 0'27). ''fil;.'· .

§23.B~sides their use for statisticlll purposes, hourly character figures serve to call
attentipn to cases where cljstuJ.'bmlce ,vas notably different at the different ~t.atiqns. ' It
inust be i'enl\imbered that many hour~ are on the bord~rline between 0' and I ,or bet\veen
'l'u'ud 2. In such cases a good deal may depen1 on thecontrastbetween the particular
hour and arljacent hours. Ag",in, if' disturbance is incr(,f\sing. or diminishing very
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gradually, ~men~ay assign t.he same character nglire to a hng sequence of h0urS, the
. first. and last of which if ·juxtaposed would certainly have got different characters.

Thus consideration may be rest.ricted to cases in which a 0 was assigned at the oile station·
a 2 at the ot.her.Even in t.hat event it mmt be borne in mir.d that the 0 at the one
station may have been on the borderline for aI, a~d the 2 at the other stationalso'~n
th~b(lfder.line. . , .'.

. .

There were in all only ten hours which were awarded a 0 at Cape Denison but a
. 2 at Cape Evans ... These are the most worthy of consideration, because character figures

were on the whole higher at Cape Denison than at Cape Evans. Table XLV enumerat~s

the· ten eases, and· giv~8 th~ hourly ranges at the two stations, the,D range at 'Cape
Denisonbei~g given in terms of the equivalent force. In eonsiderillg the: ranges it

,should be remembered that they were not taken irito account when assigning the
character figures. Also a iarge hourly range may arise from a g~adual moveme~t in
one direction" or from a single large oscillation, or it may be derived froni a highly
irregular hour's trace, in which several large oscillations are included. "We shall consider
the ten cases individually. The year in all cases was 1912, and the hour stated represents
the end of the60-minute interval. ' . , '

. :August 3, 8h.-At Cape Denison the hour was decidedly quieter except:in'D
than the adjacent hours which got l's, and its getting a °was partly a contrasteHec.t,

:At Cape Evans there was no striking movement, but 2 was quitet,he appropriate
character, especially in. EI.

.September 14; 12h.-At Cape Dimison the hour was very similar tot.he subsequellt
hoUrs, which also got o's.: V was particularly quiet, D less so. ' At Cape Evans the~e

-wa'squite a well marked "bay'; disturbance,and the hour was much more disturbed
thim the subsequent hours. .. . .

September 1'7, 13h.~At Cape Denison, it "vas rather a borderline case. D
merited a 1, while V -merited 0, and H'was'muchquieterthan during the subseql~ent

,hours.' The contrast was probably partly accountable for the award of °rather than 1.
At- Cape EvansEI and V merited a I, but the NI movemrnt was conspicuous.. This
was the beginning of a very considerable disturbance, which lasted for a number of hours',

.. . .
., ,

.September 20, :ZOh.-At Cape ])enispn this, :vas .a doubtful ,case between aO
and a 1. The hour did not differ much from the two adjacent hours, one awarded a
0, the other a 1. At Cape Evans a 2 was fairly due. All three elements were de,cidedly
more disturbed than during the adjace;nt hours which got l's. .

October 30, 17h.-At Cape Denison character ,vas a fairC'. Thehourresembled
,the adjacent hours, which also got O's. ,At Cape Evans 2 was quite the' appropriate
character.· The inovements ,,,ere decidedly larger than' in the adjacent· houis ~vhich

.got 'l's~
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November 2, 18h.-At Cape Denison °\vas fairly appropriate.. '1.'he hour was
decidedly quieter than· the two adjacent hoilrs which-g~t 1'8.' At Cape' :E;vansthe
disturbance in EI' was clearly up to character 2, but in NI and V the character was rather
1.' The hour was distinctly quieter than the pre~ious hoilr, but similarly disturbed

· to -the subs,e~uent hour, which also got a2: . .' .

November 5, 15h.-At Cape Denison character was fairly 0, 'Hand Vbeirig
decidedly, quieter than in the adjacent hours which got 1'so At Cape Evans N1 was
only of character 1,. but EI and V were decidedly of character 2, '

.,' . '. ..'

November 12, 16h.-At Cape Denison cp.aracter was fairly 0.. , The hour 'yas .
less quiet, at least in D, than the previous ,hour, which also got a 0, but it was quiet~r

at least in V than the subseqti.ent hour whi~h got' a 1. . At Cape Evans there w~~e no· .
very large rnovements, hut the character' wa~ fairly2, especially in EI..

November 13, 18h.-At Cape Denison the character WItS Immistakably 0, Hand
,V being both very qlliet. At' Cape Evans all three elements fairly deserved '2. Dis­
turbance was decidedly greater than during .the previous hour which got a I'; and was
similar to that of the subsequent hour which also got a 2.

. '. ",

November 16, 17h:-'-4,J; Cape Dellison char~cter was fairly q, H b.eipg particularly
·quiet.. At Cape Evans 2 wa~ clearly appropriate, the movement inEI being ,promine~t.

The adjacent hours which were simil,arly disturbeq. also got 2's.
. .

It will.be observed that of the ten occurrences in Table LXII, seven ar~ included
within the six hours ~nding at 21h.,' during which disturban'~e at' C~pe Deni~on was

.a minimum as compa£edwith disturblj-nce atCape Evans, and nine are inc1llde4 ~yithjn

the six hours ending at 6h. during which disturbance at Cape 'Denis~>n rel;ttively !3Rn-
·sidered was at .its maximum. It will be noticed that the D changt:j is the tll-rgest'l!t
Cape Denison in seven cases, and the E1ehange the largest at Cape Evans in eight
cases, and that the V change is in~o case the l~~gest at either station. . Also on the
average the change in EI is more than double that in D, and the change in NI more

·than doubie that in H. The average change in V at 'Cape Evans is less t~l~n doubie
tliatatCape Denison. But oil the average day the changes in VatOape Denison.
are much lll-rger relative to those at Cape Evans than are the changes in the horizo~tal
90mponents. Thus the excess of the V changes at Cape Evans. is really onel of the.
m~stoutstanding features of Table LXII, ~specially in the case of November 5, 12
and Hi.' .

The thirty-two ,cases' in which a,2 at Cape. Deni~on was associateli 'Vith ll: °~t

·Cape Evans are enumerated in Table LXIII, which gives the hOllrly ~anges in all the
clements. There was 'no 1:> trace .on April 28, and that occasion ,vas omitted entirely
,,,hen calculating the mean hourly ranges at the foot of the table. While' tlie. mean
H and V ranges a~ Cape Denison in Table LXIII are fully two and a halftimes tIle
corresponding meanranges in Table LXII, the D range in Table LXIII is the larger on!y

•

¥
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ihthe ratio' 4: 3,:: In' assigning character figUres at Cape Denison minor attention w:aB
paid to the "D·trace. This may have led to the inclusion in Table LXII 'o£one or'two
cases, e.g., September 17, 13h., when °was rather an underestimate of disturbance in"D
at Cape Denison, and so have increased the mean Dra~ge somewhat unduly, but it could
not have prejudiced the D range in Table LXIII, nor account, for its being smaller
than the ranges in HandV.' ,

The reduction'in the V tange at' Cape Evans in Table LXIII as compared ,,,ith
Table LXII is no greate~ thau the reduction in the W' range, but the generally small
size of the V range at Cape Evans is one of the most striking features of Table LXIII;
there are only seven caseso,ut of the whole thirty"two in which It is not s~aIier than
both the Et ~9,nd Nl ranges. There are twenty-one'. occasions in whi;ch the' V range :~t
Cape Evau~ is less than a quarter of the corresponding V range at Cape, Denison, and

, seven occasions on which the former range is less than a tenth of the' latte~. 'The s~ven

occ~sionsin:clude May 29, June 5 (both hours), June 14, June 26, July 21 and October
29; all fall in the early morning hours G.M.T. The most outstanding of them isJlme 5.
The V trace at Cape Evans was nearly dead quiet, much.quieter than the 'El and Nl

'; , ,
traces; but at Cape Denison it was very highly disturbed, much more disturbed' thim
the D or H traces: On the remaining six of, the seven occasions 'mentioned above,
~he. V range .::tCape Denison excecded the D and H ranges,' butnot'i~ most' cases
cOllspicllously. '

,While the V range at Cape Evallsin Table LXIII' was usually 111llCh less than
the El and Nl ranges, it was t1).e larg~stvf' the three on ,four occasions, viz., May 15,
June 10, September 22 and November 2. On the first two 'and the last of these
occasions, the V range at Cape D~niso\l was less~on two occasions, conspicuously
less~than the D andH ranges. On the remaining occasion tho~lghlarge ~t was

" , ." . .
exceeded by the H range.

'The eight cases in which' a ° at Cape Denison was associated with a 2 at
, Eskdalemuir' are' enumerated in Table LXIV. All' fall, it will be noticed,' between
i5h. and 19h.' G.M.T: No satisfactory V data unfort~natelyw~re available for
Eskdalemuir. In view of the enormous excess of the average hourly range at Cape
Denison over that at Eskdalem~lir,itis interesting to notice that il~ all except the first
case in Table LXIV the Eskdalemuir ranges are unmistakably the larger. On March
21, the D range at Cape Denison slightly exceeds the W range at Eskdal~milir. The
fact is that if attention had not been mainly Concentrated on the H and V curves
the hour might have got a 1 at Cape Denison, There was a fair bay movement west­
east in the D trace', the promiilent movement' at Eskdalemuir being also a bay, but
east-west. The bay moveme;lt did not cqmmence at either stationwltil after 18th.,
lasting until nearIy20h.,' and the first half-hour was very 'decidedly of character 0,
except perhaps in the Eskdalemuir N, trace. On the other seven occasions ch~raeter

,vas fairly °for all ,three' elements at Ca:p~ Denison, though on April. 14 and ~l1ne,28

t 2032-1

.,
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conditionswere'decidedljT"1ess qUiet iii. D· than In H alid V. JUne 29 was rather a
poor 2 at Eskdale'tmiir. 'on thi~, as on alHlie other occasions except' thefimt the N
trace was aecidedly riroredisturbed' than the W trace.

" b~ ':th~ last oe'caston it.' Tatie "TJ:xlV, .rillf24,· theN 'ahd .the :W' tiaces at
, E~Kaa1effiu1f.showed a sh~fp do~bHdfiovefu~iit resefubltng an S:C. ' jiiN- a smalifiill
of short duration was followed by a ·larger nse up to thecrest,vhicli HLsteu fOr sorrie
40,'tninutes.' But at Cape Denison there'was nothing resembling an S.C., and conditions
were very quiet during the whole hour.

" The Hses iIi which a2 a.t' cape' Dehisonwas ailsociitted With a 0 at' Eskdalemuir
a~~ humefoiis. They fohn in fact '25 per cent, of tlie wEole number of cases inwhicli
Ii. 2 ,vas ll.war<led at Cape Denison. Their main 'features, their concentration between
20li. and' 7h. a..M.T. ~nd their avoidahce of the early (Greeliwich) afternoon houts,
are sii$.cienUY indicated in Table LIX. ' "

§ 24. The measurem~nts of the houriy ranges injuue and Septeiiibei', 1912; at
the Antarctic stations ha,:e already been employed' in Table~ LXI to LXIV in
connection ,with the suggestions made for a nume~ical measure of the magnetic activity
oft~~d~y. Other uses are illtlstrated in Tables LXV to LXIX. Tables LXV ann
LXVI give for ~~ch day of' the two ,months at the two Antarcticstatio~s the largest
of the hourly ranges, the mean of the whole 24, and the ratio borne to itby the absohite
daily range. ' . '

, rl'~e' ~bsohtte d~ily range of one of the elements, notably iI,' or a combination
of 'the daiil-r~;lges of two or of three 6ftne .elemeiitshas lJeensuggested as a criterion
of the day's di~tiubance. It is' obviously expose<l tb the same'principal'objection as
the sqiiare Mthe range, vii.:, that it supplies'the saine measure of disturba:hce' whether
the wiioi~d~y 'or only a singiehour oUhe<lay is d.i~turbed; so long as the extreme
limits reached by the element are the same. This objectioii rtatufally l~adS to tIie
altern~tive ,s,uggestion to take the arithmetic mean of the 24 hourly ranges as the
criterion. It is thus of int~rest to bow whether the ratio boD.le 'by the daily range
to ,the .mea~ hourly r~nge is highiy varIable or not. Th~ more Wihly variable it: i~,
• '" • ., ••.. •• •••. " ,I." l' • ~ " ",. . • . . ., '...;:
the,less is the weight we should naturally attach, to. the :main obje'ctioh to hohrly ranges,
the, great' labour' which their measurement, eiititiis. ' , 'The eXtrem~, vaiue~ possi15le' t~
the ,ratio are 24 and 1; the fo~mer answering to the case 'wheiiailysen~iblech1i;hg'c
of force is limited, to a ~jngie hour of the d~y, the latter to the ,ease whelieverY' lloiti'
has the 'same maximum 'and miniin.rtm,. and so arange equal' to,the railg~ fo~ tli~ aay;

• . " ..~. .' ~ I •I, • • • -.' c. ....'

Iri the case of an absolutely quiet day, with 'a regulardiui:ilal vai:iatioii'represented' by ,
a 24-houi: Fourier' wave, the vallie of the' ratio woUld be 12, 1ihJ viihtes iki:g~rtli:Kii

tnese ~eem i.ihlikely to be e~lc01mtered. ' '

,T!iere is comparatively little, differeiice between the mean values obtained for
the ratio' in Tables LXV and LXVI. If we take a meail from, the four means for
tlie'sarn:e moiith, ,'ire o15tain 5'25 forJu.nean9- 5'23 for September; ,while if we take a

'.
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,me~n fr0Ir!- th,efqm; m~!tns for the same station, we optlfjn.5:1? for C~W~ D~~i~,?~ ~!\d

?:?~ fOJ: Ca.pe Eval,l~,. V giyes slightly th.~!arge~ m,e~n vabw<~ f<;Jr th7 rat,i~ at,b~th

station,s. ~':lspection c4 individua~ ca~e~ in T§t(JI,es ~~Y' and l-,XVI fa.gil1g to, ~how

. any 1ll,a,rlmd ~nflllence of di~turbanse on the rati9, th,e d~y~ of tY:~tw9 mOI1th~ w~~e

diyt4ed, into threy gro~ps, according a,S thy da~b: ',c4arac~yrfigllJ;,e ,a.wa.rde{'a~ ,t,he
s~~Yon was,,9, 1 or .2, 'an'd the following m~~p.v!thl,e~ of the ratio~ere ~o~~':~

. -' . . '.;

CHARACTER., .

0 1 2

Cape Denison R ... 4'2 4'8 5'1
,C~p~.Ey~gs N~ 4,7 '5-1, 5'~, '
9a.p,e p'eI!!sop.. V ... 5'~5 ~:6 5;2;
9~peEv!J.n~ V ... ..". ... ... 5:,~ 5'4; ~'3

There 'Y,?uld tJ:l.J}-s ~eem to be a slight rise}n the ra~io ~s <?stl).~ban~e incr~~~eB,at)ea.~t
ip.' t-gecase ofth~ horizon~al components.. OIl; seven occasi~ns; on June); 9, ~o and
21, and September 18, 21 imd 28, the maximum and 'minimum valuei'! ol'H for the
43:Y .at Cape Denisop. occurred in the sam~ h.ou~. On Jun.e 9;' in .fa(lt~' th.eY~p'cc~re~

. within five rrll.nu~es of one another. There w~s, how~ver, nothing very <?utstandi~g in
the values of the H ratio on those occas~ons, th~ mean of the seven vl!-lu.es being. 4'8
The extreme values of the ratio occurred on other days.. TJ1ey we!e a~ C~p.e I;>_en.i~on

, 8'5 and 3-l for H, and 9'5 and 3'5 for V; while at Cape Evans th~y were 8'4 and'3'O
for ,N!, and 9-8 and 3'4 for V. Two of the four largest ratios occurred.on days of
Ch'lo~~cter.i'!londtwo of the four lowest r~t~o~~lso '()cc~e(Con-daYB~of c~rl\c~r 1.
Thusth~ chara~ter of the day i~ not much -o(~ ciU:~ to 'the si'ze of the' r~tio,"'~t i~~Btiti
the Antarctic. . ." .. < .. ..-- .-..,

If we take the monthly means- in Tables LXV and LXVI we see that on'
the average the largest hourly range is about .thrice the mean hourty·range for the
day, rather m.ore at Cape Denison, rather less at Cape Evags. In illdividual days,if

'. we, multiply the' mean hourly range by 3, we usually make a fair approach to 'the
maximum hourly range. 'The extreine' case~ seem to be June (at Cape benison when
.the largest H range is 7'9 times the mean,range, and J1J1le 13'at.qape JJ1yans when,tl;te
!argest Nl r~nge is only 1'6 time,S the, mean range. This is practically, what Weshould
getin'an absolutely:qui,et.day:with a regular diurnal variation given by'a pure 24-hour
Fourier :wave. 'Roughly speaking, in June and Septembe~, 1912, lhelargestl;tourly
range Jbore Jo the mean hourly range in the ,average day a ratio about double what we
s.b.ould expect ~n: the ideal quiet; day with'the 24-hour wave larg¢ly dominant.

" ... ffi 2?, Table L gh:es forea.cp.·4o.ur of tl,:t~, ,day.,tgp, I!l~~n9f ..tl;te, a~so~ll,~ J~9.Wly

'r~l}ges, f:r;om~aII av~il\l!~le, day~. of J1ple. ~n~ .SeJl~,w:b~r, !9~2! !tY' t~~ .~1Y~ _~naryBc

~p~p~?n~! .~n~ )o:r; ,·,ep~p~r!,s?P ~h~.· (~1}~~.rJ.9Jl'1) #,ff~Wp.c~_~~t'Y~"ep :~:q~ C?FJ~llP~1}9:i.ng

Yi\.L~rs.j~ :~~e~p:ej~H ,~~~L ~e(l\l~~y.;J;p~·,~, %~'. :fqf,~ e~~!HP!~,~·~6~·")V~.~'Rl,:t~
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arithmetic'mean of the ranges bt;ltween Oh.'and'lh. of H. at Cape Denison during Jun'e
while 3'6y w~s the difference between the figures at Ih. and oh. in the diurnal inequality.
The relatively small size of the latter quantity implies of ,course great diversity in the
sign ofthe: contribution made bydifferent days' of the month. The size of the absolute'
range has obviously little to do with the size of the inequality change. Taking the
mean of the val.Ul~s for the 24 hours we see that therati~ borne by the absolute hourly
range to the inequality change varied at Cape Denison from 10'2 for H in June to 5'1
for V in September; while at, Cap~ Evans it vaJ:ied only from 6'5 for NI in June to '
4'5 for V in June.

At stations as disturbed as Cape Denison and Cape Evans a.'number'of months
must be combined to give a smoo~h, diurnal inequality, but the mean hourly ranges,
in Table'L show on the whole fairly regular diurnal variations, especially, at Cape
Denison:, In June at Cape Denison both' Hand Y ranges have their highest values
iu' ,the early mo~ng, but in both cases there is a conspicuous double oscillation, a
se~orid max,imum appearing about 14h.' This is in accordance with "vhat we should
expect from the 'hourly character data, especially those for the incidence of 2's in
Table XLIX. In September at Cape Denison there is ,only a trace of a double' daily
oscina,tio~, the ranges ,during, the five hours' ending at 4h. being clearly the largest,
and none of' them either in H or Yfalling short of 50y. Tllis again is fairly in accord
with Tables XLVII to XLIX.

, ' 'At,Cape Evan:sin June the diurnal variatio~lin TableL is not welllilai·ked;
bu't in,'S~pte~ber,tjlere. is awell ;llarked principal maximum before midnight G.M.T:,
an'd' a-som~what inconspicuous secondary maxinium about 12h: This again 'is fairly
in' accord with the results from th~ honrlycharacter figures in, Tables L to LIT.

, For comparison with Table LXVn the diurnal variation as derived from the
squares of. the 'hourly ranges is given in Tables LXVIII and LXIX for Cape Denison and
Cape Evans. In each case two series of values are given. ' The,first utilises all the hourly
data available, the second omits the largest individual contribution' to the hohr in
question. Supposing, for example, ranges available from thirty days, the entry in the first

, series' represents the' mean of. the squares ofthirty ranges, while the corresponding entry
in the seoondseries represents the mean of the squares of. twenty-nine ranges, the range
disregarded'geing ,the largest one irrespective of the day to which, it belonged. " '1'he
reason.for, giving the second series as weUas the first lies in the extraordinary differences
which the ,two series presentin June. In, tiat month what the all-day data ~or Cape
Deni~on suggest is a principal maximun~ in the early afternoon G.M.'!'., and a secondary
maximum, ofa much less conspicuous kind' especially in' H., in the early morning.
But 'the' extremeproinin~~~e of the early afternoOli hqurs was due to 'a few short period
'disturbances; especially three occurring respectively oir the '1st, 9th and 8th. The'se
contrlouted'zilUch more to the 'suin' of th-e(sq~ares 'oHhe hOllrlj ranges'for the hours

..

,.
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ending at 12h., 13h., and 14h. respectively than did 'the ~ther twenty-nirte'" days
combined. The H. maximum and minimum fo~ the day occurred within five ininutes
.of one another in one of "these occasions, and within fifteen minutes on a second occasion.

• , . . .. ..., • t'

The occurr~nceof an event of this kind in one hour rather than another may be a pure
accident. If we had 100 years' data we should perhaps be able to form a judgment,
but it is impossibie to say a pr:iori what is a normal distribution of exceptio~al incidents
th~~ughout the day.. In the present case the fact that· only one such extreme incident
occurred~lri a particular hour of the day rendered it poSsible to giv~ an' alternative
picture, 'more representative perhaps of the average day, py 'omitting only one range
for each hour;' but during a disturbed year there might not unlikely be several: ~uch
occurrences in· some particular hours of the day. '

.The tendency in a single day to swamp th~ others fo~ :i: 'whole month is 'of
courSEl more pronolillced when we take the square than when we take the first power
of a range, whether hourly or .daily; but it is perhaps needless to say that the pro­
nounced maximum in' the early afternoon hours in the H. figures for Jun!"l. at Cape

. Denison in Table LXVII was also largely due to the few outstanding hourly ranges
just referred to.

In September, which was on the ,,;hole 11' much more disturbed month than
June, there was onlY'one hour, viz., ]2h. at Cape Denison in which a single range was
yery dominant.

The second series of, figures in Table LXVIII, bo'th in June artd September,
indicate a diurnal variation with maxima and minima closely corresponding in time
with those shown by the first· power ranges ~ in Table' J..XVII. But the diurnal .,.
variation is more emphasised in Table LXVIII than in Table LXVII.

, , . .
There is less difference between the two series of results for Cape Evans in

Table LXIX. Still SOIile of the hourly data are much affected, e.g., the Nl results for
15h. in June and the V. results for 3h. in June. The diurnal variation shown by either

,series of June figures appears somewhat irregular," but for September we get from
either series a well. marked 'diurnal variation with a principal maximum oc~urriIlg

prior to midnight G.M.T.

Tables, LXVII to LXIX should help to explain the uncertainties. that attend
estimates ofthe diurnal or annual variation of magnetic disturbance. In a ~cheme depen­
dent on magnetic characters 0; 1,2, the most disturbed Of days or hours contributes to
any statistical sum or more, than twice' as ~uch as the moderately disturbed' day
hour. , The frequency of disturbance rather than its magnitude is the thing, that
counts. When we take for our, ~riterion of disturbance the first power. of the range
one day or hour of a 'first order magnetic storm may count as much as'ten days or
hours of minor disturbance; and \vhen we take the second power one outstanding' day
or honr,may count as much as 100 days orhouts of moderate disturbance. In the
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!M~r '?~~;~-:'P.R-~.R~~F~p.?in~ di~t~r1:?~,-!q.~ ~~r~Qw-~Jet~!r ljo!~~F t~~, ~~~_alv~!i~~~.~!;1 .
P~~~Q -9~.,t~~. ~~~l!!w .~f..~ ~iD;glE) 1f9nt!l,: .Thi~ W~y:~.~erg .t~::~o,.~~ P~!?~}~ a £.qI}~}ll~ly'e
~r~m.~w·t.~~~H}!!~ ~~~ Jt.~e:. Qf ~~~. ~ql!~r~ .9f .lI;l! hO)lx!r or q~!~r .!.~!l.~~.~.~ (l;mt,~f.l~~ .of
.W.M~fP{~.~~, ,~~~"t-Q~r~, is, ~.!? ,a. P.r.¥!..r.~ .r~~~.o~, !,:!q~ ~!le .C?J;l~Ej!>~~oj~ Q!.~. ~iE,~~ .~NT ',<!f
~l¥?r~ft~~~.~9~~e!!W~,1 ·t~~ ~qI!t.ri~~Ji~~:.9qo~Qor:' l~OOP a~~r:ag?4~y~, ~~?ou~: ,.~~~
!i~.)?~!.t.~*IY"J!!~ !l~~.. s~mE)~g!1~!l. :!~.se!.~II!.01~IW1 .VJ;1;W~~Yl1.r,~ap.9~, !I,~,~_ ?~~P.. A~}iE:~~
,i~.,~R9-*· ~ :~~l-,t,h~r~n ,e.!a.qt p~~~~i~.~! .pp.~a.s~~:.is. iQ~g,go!'wpg, we:c~p.r;o~ p~~s, ..~ ,~a~
i~~~~~~~. ~~~tl?w.~~y. is ,t~~ b,e.s~ :cti~rt?~: .....~.

. It i~·i·:howev~r;fairly obvious that diurnaU;ai.'ia:t.iOlis of distgrbance :.p~sed~lop. .
orrly.:orie -'or 3two: ·y~arS' oDse;vations ~i:e less ~liJ{ely ~to di:f,Ier.markedlydrom.;,diumal .
variations based on a long series of years when the criterion adopted follows :a,scale

,g, }! rr;{~lJ,l{ ~~~~)t,.i~t~~. ~~r Ot~W~.l~~8¥!'l, t~.~ s~~~n~P9.f~~ '.9,~. ~~~ ,~R~~~IY I~l,1ge •
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" TAp,I.E :.x:J;.Y!---::-D~ly apA~ean of H0U!lY.,Gharacters at CaRe penisop:.,. ,
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1.
2
3:.
4.
5,
6
7
8
g,

10
n,
12
13.
14',.
15.
l6'
17
'IS"
19;
20
21
22.
23
24
25'"
26 '

27
28:
29
30
3['

"

U;i2) . . ,. . 1913.'

Date.,. ,I:' " l' ~:""""',;"" '~~.',:'.'I"":':,'" '..:'.. ,::'... ' ~ '_, " . "" ~'" -, i':

. APril"\l May.. I JUiie~ I' JUly·,··I· AUg\1St··I,septcmb"er.! october·lxovember: ~January·l· }'cbrnary: \. !tI:ircli.\ April. I M..'i.Y;i 11JlUic:< I~ July;'•.. ,.l .. -•..- ,~ , .. , •. ; ,~.,' , -- -"'~ \.' ,-.' .,.:-.. ,1··.,·., ',.:·
I H.~ D.'-, H;.. D .. ,. H._ D.'. B,., D.': H.. D." R.I., D. .H. D. H; D. \ H.. D. H: P.I' H. D. ~". P. I H: :P',' H. - ~' t~! p.

O·S: 1'., 0·7' 1 1·2.. ~, 1;3. 2 I' O·S:, 2 1 0·7 1 1·2. 2 1 1·3 2. '" ." 1·1 1, 0·5 ,0 HI ,2 I, ." :'" H 1', 0·9 1
0.7, 1': r2' r 1·3] 2 . 0·3' O· 0·6 1 0'4' 0 0·6 1 i 113' 1 I 1·2' 1. 1'0 l' 0·6 0 0·8" I'!' 0,6, '11 .1'1' 2 : 0·7' 6
,H. 2 1 1;5" L', i'27' 2 : 1~1:, 2'" 0·7 1 I' 0'5" 11·0 1 1 0·9 1" 1·';' '2 0'5' 0: 0·6' '0 . 0·8: '1'1' o:-i' 1\' 1:0' 'I' : 0·6 :1

I ... ' '... ,I 'j ,. I "~ I, j' 1 . . I . I"'}!o ( I I' :" I. I ,.':., -.' ; I

,1,0' 2·, 1,0' ,1;,,' 0·8) ~'; 2;.0. 2 1 O'y 0 I' Hi 2 1:0 1 i 0·9 1.' 1-4 ~,O·7' 0 O·S 1" 1::0 ;1' t 1"2.' 2',1:01 '1: ! 0·3" .Q
1,6'" 2: : 1:,5" 2' O·S~ 1',:' 2:0~ 2', .0·7' 2.0:8' 1, 0:7 0' 1'1 2" 1·3 1, 1'0, I' t O'S' 1 0·7: '1', '/ 1"3', 2.,' t 0'4< O! 0·2"" 0

,1-3: 2.' '1:3< ii' 0'5: 0 I liS 2" i.2', 2' 0·9" 'I '0'9 i': o·s '1': 1·2' 2 0·9'1" 0·9 1.' 0:5' 01 1'7" 2' '0'5' I' I 0·3" 0
" , •• '. .', ." I • ...' fl' • I \ ',' .'" - ,

1·2, 2: ,: 1:5:2 0:5~: 0, 1:2~ 2:, O'~ 1,. 0.6:: 0 1'3 1 n 1: 1·2 ,1' 1'2' 1': '0·7 1, 0:3' ~: 1 1~4, :2:: 0·3'. :O~! 0:5' 2.'
0·6 0 I 1-4:, 2 l·S, 2 1·0· 1 0·4·. 0 0·6' 0, 1,3 2 1·5' 1 1·0 1 1'3 l' H 1 O·S l' 0·9 1" 0,3' 0, '0'5 0
0'9-, I. 0·5j 0 l·S. 2 O'S '1. 0·5 0 1·0 1 1·1 1 1:3 l' 1·5 2 1-4 2 1·0 1 1·7 2 I 0,6 l' 0·2 0' . 0·4 0
1·3, 2 ': 0'7' '1; liS: 2 0:2'! 0

1
: 0·4. 1 ,O'S' 1,' 1·2 2 2·6' 2 . 1'6 2'. O'S' l' 0·7 0 1'42'! 0:5'. l' 1 0.3', '0' I 0·6 6

• ,. I r 1 r I' I • , , J. I' ',1'," I
0:5, I,' 0,7' 1 l·S' 2 0:3', 0, 0·4' l' 0:6: I' 1·5 2 ,1'7' 2 i·r l' l'O' 0 . 0·6 '1 1'3' 2 0'4:· I) '0·2' '1 0·4' 0
1·0, r 1-6i 2' 1-4' 'j' 0:3" 0 ',0,3 0' 1·0', '1" 1·3' 1 1:0' '1, 1·0 'I' 1'4' 2' 0·6 1 1-4\' 11' O};(, 0" 0·1' '0 I 0·9' 1

.' I. ; • • I , " \ " I ' I' I ; .. I ~.' I 'I . , - I '
. O'S' 2· 1,71 2., O,S'. 1 0·1'. 0" 0'3' 0 1'0 2' 1·2 1 1·0 1 1·0' I: ,1'3' 2" 0·7'0 1'0 l' 0·3 0" 0·3" 0 , 1'0: 1

1·0' HI Uii 2' n '1"1 0:3' 0: 0'5. 0' 0:6' 11 1·9 2 1"S 2, 1-6'2 1'7: 2' 1·7 2 1'0' :1' I :0·3 '0' 0·3'- '0' I H 1
1:7. 2. 1·31 1 0·7' '1. ,0·5', 1'· 0·4 r' 0:3' '0:' I·S 2' 1.i;. 2'" 1-6 '2 1'1' 2. 1·5 2 1'1 '1' I 0:5 '0' j 0·4;, '1. I 1'-0 'I

'1,7, 2" 1·0). i' 0:5, '0',' 0"8" 1 : 0·6' 1:' 0:5' 'V: 1·5 2 i·5 2, 0'6 '1" 1'4~ 1 i 1·3 2 ; 1'2' 'I' i O:~' 0" 0-'4: '1' I 0·7" 1
1·7 2VO: r 0:5' O· 1·2' 2: 1·3 2" 110 2 1·3 2 ,'1"5, 2 1:1 l' 1'4 j" 1·7 2 '. 1'l' '1·1' 0:5 'i' '0·1;" 0' I, ,0,6 'I
1'5' 2" 0·7; I, 0·7 1 0·5· 1·· 1·4' 2,: 1'3, 2 O·S 1" 1·3 2 I·S· 2 1-1, 2 1·1· 1" 0,7, 0,' 0,1, 0.0,2. 0., 0-.4 1
1:3l 2, 1:0~ '1 0'5 I'. O,{>' 0' 1,3.' 2 ,1,0 2' 0·7 0 1,3, 2 1'7· 2 1·5 :1. H' 1 O'S' l' 0:4 :1,' 0,6, H, 0,4, 0
H' 2' 0·7" l' 0'5"1 1·3' 1" H' ,1, ,O·S· 2' 1·0' 2' H, 2 1-5' 2 H '1, 1·2 l' 0,6, 1.• 0,4, 0,,0'5, 1:. 1',0, 2.,
0·5 1 '0·7 0 O'S 1 i r·l!. f 1·0J 2' 'O'g, I' 1'1' 2·, O·S· 1'; 1:6 2 1:2'. 1 ! 1'1'- 1 0-.4 0 0·4 0 0·7' 1 0·6 1
1-2. 1., 0-.4. O. 1'0'1. O'~' 'I 1-5. 2,' 1,02 1·0' '0 1·2. 1., 1·6 2 1·0 '1 1:0 1 . 0'9. .l, 0·2 0.0'3 0 , O·S . 1

,1,2 2 ,,0,3' 0 1·3 2 O·?, ,0 ~'4 2 i H 2 1·1 1 1·5 2 1'31, 2 0,9 1 1·3 2 0·9· 1 0·1 O· 0,5;1 0·4 1
'O:S' 1" 0'5' 0 '1'3 1.' 0·4 0 0·9 11 1'5'·· 2 n' 1 1-1 2; '1·2" 1 . 0·6 0 H 1 0·6.' 0 0·3\ 0 0·5 il 0·5 0

O:S'· 11: 0·8 ' 0 '0'5 1" 0'(; '1' 1·0 'r O'S' 2' 1'1' 1 O'S 0 I 1'5' 2· 1'5 2 0·9 0 0·6. 0' 0,5;, 1 0;3 '0 : 1·0' 1. , ' , . , '
0·5 0 O'S 1 0'9 I 1 1·0 1 0,6, 1 'O'S 1 0·8, 0 1·6 2 1·3' 2 1'6 2 1·0 1 0·7 0 0·3 O· 0'7' 11 0·6 0
0:9' O· 0:7" 0 ,1'0; 2,' 1'~ :1' 1·3 '2'0'6' 1 1·0 1 1'5 2' HI 1'" 1'0 'I' 0'9:.:1 HI 1 0,4; ,1 0;2 0 i 0·6' 1
O:S' '0: \ 0·5' 0', 1·5: 2':' 0·4 0', 1'3," '2 .0'51 0 1'5: 2 1:2 2 I 1.3:' V: O'S,', '.0" O,gl ,1 0,9,' 1', 0:5; ~ :'0'2 1'1 I O'~ 0
0,4, 0 0·9. 1 1·5: 2 0·5 0 1·0 1 0·5 0 1·2 1 1·0 1 1·0. 1 ." ". 1·2 1 ,O'S 0 0·5 1 0'9' 1 0·5 1
076' l' i. O:S' 1 : 1·2' II;' 0·7 ,il 0·5.' 110'S" l' 0·9' 1 1'0 1 I 1'6' 2 ...!., 1'3i 2 0·5;'0 0'5, 0 "O,S 1 I. 0,5, 0

\' 1'10" 1" . ';'11 '2' "OS '1 .. ' I'll '1 i 14',· '2' 112" : 0'3' 0' I' 0'3 0.•• ' •••1,' ' ... .' .•. '. '. ..' 1 ••• ••• • , ••• •••• ... .;.. • t, ••• ' •••. ~, • • '" ••• '! •

.,--:--"-:--.. -,--- -;--- ,-:'--.,- -,--. +---- t t. , ---T -,--, -.'-,-'-'-I--. .!1...:._,.-'+-~~
Means from-' I' , ! . ' t. I' .

- . • -'. ' ''.' '". i . j' . . I'J- '" • I.' i.,:, i • I· j . i ,I . i . I '-, I: .. I , i' ,I .,
Daily' '" 0 0'64: ::;; 0;55 ';" 0·50 '" ,.0,:35', "'. 0'381:" 0·4S:", O·SO·.... O:SO ,.,;, "., :'" 0'72' '" : 0,67, "'. 0:57!, ", ,0,33 i" .0·2S: ;". 0;44\"

" ,,,,1 O·SO "'I 0·94 ". 0'S7 ,.. 0'S3 ". 0'6S ".: .0,75." 1·05... 1·07... l'OS 1:.. 1·12 ,,:.0'95 ". 0·95 " 0·55 '" 0·63 ". 0'7.4"
.... •.. ,2 1,32, ... , 1,50, ,:', 1·47 ''', 1·46 '''. 1·20: ..", 1·06 ''', 1·39 " .. 1,44, '''. 1'52, ,.. 1'46;",1'41;". 1·3S,' ", 1·40 ;" ,1.20 .: .... 1·00 ..

· .• l;.~·,.,~;:~•.•.. ~i ... ~··•• '·,..:.:tl •• · .•·:-'··· •• ··t·,.,~ j •• ;.' '~;"';'-" '1 i .. ~ ... i·;.,. $t·
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TABLE XLVI."':""Least and Greatest Values of Mean Hourly Chara"ter for Days of Daily Characters 0, 1 and 2.

.. ... .' .1912., . . .. .. 1913•
DaUy Mean Hourly ..

Character. Character.
April. 'I I /. July. I Au~ugt. Iseptember·loct~~er··lNovembc~. J"an~ary·I·FebrU~ry·1 Ma~ch. I. A#pril.- 'I I J~nc; I July.

,
May. June. May.

0 Least value 0·4 0·3 0·5. 0·2
..

0·3 0·3 0·7 0·8'· 0·5 0'0 "0·3 . '0·1 . 0·1 0·2... ......
Greatest v~lue ... 0'9 0·8 0·5 0·6 I 0'0 0·6 1·0 0·8 ...... 1·0 0'9 •.0·8 0·5 0·5 0,7

- .- ,
I Least value ... 0·5 0·7 0·5 0·5 0·4 0·5 0·6 0·8 0·6 0·8 0·6 0·6 ,0·4 0·2 0·4

. Grea~8t value .... .1·2 1·5 1-4 1·3 H 1·0 1·3' . 1·5 1·3 1·5 1·2 1-4 0·9 1-1 1:1.
2 .Least value ... 0·8 1·3 '1·0 1·1 0·7 0·8 1·0 H •. 1·2 1·1 H H 1·2 ' 1-1 1·0

Greatest value ... 1·7 1·7 1·8 2·0' 1·5 1·5 1·9' 2·0 1·8 1·7 1·7 1·7 1·7 1-1 1·0
I

to;;).
0>...,

::::::
>o
Z
t<l
>-3......
a.
8

. ......
w.
>-3.
c:::
~

.~
Z
ga,
@
g;

.!"J

119h·120h. I21h. I22h. I23h. 124h·IMean•.

TABLE XLVII.-Cape Denison Mean Hourly Character Figures.

I 3h··1 ~h. I 5h. I 6h. I· 7h·-1 sh·_I·9h. [lOh.jllh·I'12h: I 13h. IUh.. [15h. r16h·117h·llSh.Hour G.lI;T.'ending at lih. 1 2h.

1912.
, -- .

April.................. :........ 1·47 1·55 1·55 1·52 1·29 1·21 0·86 0·81 0·52 0·72 0·80 0·80 0·97 0·90 0,'60 0'4.7 0·63 0·83 0·90 0·97 0·97 1·20 1·27 1·47 1·01
May ........................... 1·26 1-45 1·52 1·39 1·23 1·10 0·81 0·71 0·57 0·43 0·58 0·68 0·81 0·81 0·94 0·77 0·68 0·63 0·90 0·87 1·13 1·23 1·23 1-29 ' 0·96
June ........................ 1·20 1·40 '1·30 1·40 1-20 1·23 0·90 0·87 0·59 0·72 0·73 0·87 1·03 HO H7 1,00 0·67 0·72 0·86 1·07 1·10 1·20 1·33 1·20 1·04
July ...... ,.: .................. HO 1·39 1·29 1·26 1-10 0·84 0·55 0·45' 0·43 0·53 0·55 0·58 0·77 0·81 0·77 0·68 0·74 0·67 0·74 0·74 0·77 0·97 1·03 1·06 0·83 .

•August ..................... 1·29 1·32 1·29 1·26 1·39 ·J.l3 0·77 0·65 0·55 0·48 0·35 0·39 0·48 0·48 0·58 0·48 0·42· 0·40 0·57 '0·65 0·77 0·97 1-13 1·26 0·80
;September ......... :......... 1·50 1·47 1-47 1-43 1·20 1,00 0·70 0·62 0·59 0·31 0·53 0·63 0·53 0·43 0·23 0·33 0·23 0·41 0·38 0·57 0·80 1-17 1-23 1·30 0·80
'October ........... :......... 1·90 1:84 1·87 1·81 1-48 1·39 0·90 0·90 0·80 0·63 0·74 0:77 0·77 0·77 0·65 0·61 0·68 0·57 0·97 1·06 1·29 1·52 1-62 HI H4
November ..... ;............ 1·90 1·87 1·93 1·87 1·60 1·57 1·20 1·00 1·00 0·90 0·63 0·73 0·77 0·87 0·67 0·73 0·80 0·93 1-14 1·37 1-43 1·80 1·70 1·77 1·26

1913.
,

January ..................... 1·86 1·79 1·82 1·89 1-67 1·52 1·30 HI 0·96 .1·07 0'S9 0·85 0·89 1·00 1·07 0·89 1·00 1·04 1·11 1·23 1·50 1-67 1·70 1·90 1·32
l'ebruary .................. l·il 1·75 1·75 1·71 1·57 1-43 1·25 0·96 0·82 0·75 0·64 0·61 0·71 0·82 0·82 0·79 0·79 0·75 0·79 0·96 1-18 1-43 1'61 1-64 ·1-14
March :.:..................... 1·45 1·55 1·55 1·52 1·,,2 1-13 0·97 0·81 0·58 0·70 0·55 0,5,) 0·68 0·81 0·65 0·61 0·77 0·65 0·71 0·97 1·06 1·23 1·39 1·45 0·99
Appl.. ......................... 1-27 1·50 1-47 1·47 1·37 1·00 0·97 0·60 0·37 0·47 0·41 0.43 0·67 0·87 0·93 0·57 0·53 0·63 0·73 0·70 0·83 l-l0 1-17 1·37 0·89
May., ......................... 0·79 1·03 1:00 0·70 0·83 0·47 0·27 0·27 0·33 0,.40 0·47 0·40 0,'" 0·60 0·43 ,0,30 0·23 0·30 0·30 0·50 0'61 0·63 0·87 0·87 0·55
June ........................ 0·57 0·77 0:80 0·73 0·70 0·47 0·43 0·30 0·20 0'3i) 0·40 0·33 0:43 0·57 0·50 0·30 0·23 0·20 0·30 0;53 0·53 0·70 0·73 0·60 0·48
.July ........................... 0·87 1·00 0·87 1·00 0·81 0·61 0·42 0·26 0·32 0·42 0·39 0·23 0:42 0·68 0·55 0·52 0·45 0·52 0·48' 0·52 0·61 0·74 0·81 0·84 0·60

-- --- --- --- --- --- --- --- ------------- --- --- --- --- --- --------- .. ---
MeD from all 15 months 1·34 J.44 1-43 1·40 1·26 1·07 0·82 0·69 0·58 0·59 0·58 0·59 0·70 0'77 0·70 '0'60 0·59 0·62 0·73 0·85 '0·98 1-16' 1·25 1·32 0·92'
April·October, 1912 ...... 1·39 1·49 1-47 1·44 1·27 1-13 0·78 0·73 0·58 0·55 0·61 0·69 0·77 0·76 0·71 0·62 0·58 0·60 0·76 0·85 0·98 1-18 1'25· 1·34 0·94
7 Winter months ......... 1·02 1·19 1'15 I·]] 1·04 0·84 0·59 0·50 0·43 0·47 0·50 0'50 0·64 0·72 0·71 0'58 0·49 0·49 0·59 0·70 0·80 0·92 1·02 '1·02 0·75
5 Equinoctial months ... .1-52 1·58 1·58 1·55 1·37 1-15 0·88 0·75 0·57 0·57 0·61 0·64 0·72 0·76 0·61 0·52 0·57 0·62 0·74 0·85 0·99 1·24 1·32 1-48 0·97
3 Summer months ...... 1-82 1·80 1·83 1·82 1-61 1·51 1·25 1·02 0·93 0·91 0·72 0·73 0·79 0·90 0·85 0·80 0·86 0·91 1·01 J.l9 1·37 1·60 1·67 1·77 1·24

. .

.- , .-
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TABLE XLVliI.-Cape Denison.' Hourly Characters. Number of O's.

Hour G.M.~. ending at lIb. I. 2b·1 ab. !4b. I5b.\ 6b. I' 7h. I 8b. IOb·II0h. 1110.11210.1 ~3h.: I~4h·115h·116h. Ii7h.\18h.[10h: 1·20h·l21h.1. 22~·123h. r24h"1 Total.

. ...
1912.

April.............. : ........: ... I 0 0 I I 2 7 6 15 14 12 10 6 7 13 18 14 10 8 8 9 3 2 0 167

.~ ...:::::::::::::::::::::::: 2 0 0 0 4 5 10 14 16 18 16 16 12 9 5 9 II II 7 7 6 2 I I 182
3 '3 2 0 '4 2 9 9 14 13 13 12 8 7 8 9 10 12 8 4 4 I I 2 158

July ........................... 4 I 2 I 4 9 16 19 19 17 17 17 12 13 13 15 15 15 13 14 13 8 6 6 269.
August ..................... , 2 2 2 4 I 4 10 13 15 19 21 21 17 16 15 19 19 19 16 15 12 6 . I I 270
Septembcf' ..... :............ 0 ,0 0 0 2 2 10 12 12 21 18 1'6 15 17 23 21 23 19 19 14 '11 2 1 1 259
October ..................... 0 0 0 0 I O· u 6 8 12 13 1'4 13 12 14 15 II 15 7 6 2 0 1 0 156
November ........... :...... 0 0 0 0 'I I 3 5 . 4. 10 15 11 12 9 12 II' 10 7 I 2 1 ,0 0 0 115

1913:
'January ........ ,./... ,.: .... '0 '0 0 0 ·0 I 0 I 5 I 5 10 8 'u 6 7 4 4 2 ·1 0 0 0 0 : 61
February .................. 0 0 0 0 0 0 0 5 8 10 12' 13 II 10 9 9 8 8 7 4 3 0 0 0 117
March .... :.. .'............ :... 1 0 .. 0 0 ' 0 .1 4 7 13' . 12 1(j 15 II. 10 13 15 14 13 II 4 . ,2 0 0 1 '-163
April................... ;........ I 0 0 0 0 2 2 12 19 17. 19 19 12 8 7 15' 16 13 10 10 7 1 1 0 191
·:May ............. ;: ........ :... 8 3 3 II ·.7 16 22 23 21 20 19 20 16 16 19 23 24 23 22 17 -13 15 7 6 '374
June

. . .
13 8 7 9 ,10 ,17 17 22 24 21 18 21 18 15 18 22 23 24 '21 14 14 10 ·9 13 388........................

July ........... , .. :.:...... :... .4 3 '6 3 7 12 18 23 22 19 20 25 19 15 18 16 17 16 17 15 13 9 6 5 ·3~7

" .

.

"
Suni ..... : ...... :.: .. :......... 39 20 21 29 42 74 134 177 215 224 2114 240 190 170 193 224 219 209 169 135 110 . 57 36 36 3197
:Percentage. fro~ aU 15

month..... ;......... :... 29 15 16 22 31 56 101 133 161 168 17u 180 143 127 145 168 164 157 127 101 83 43 27 27 ...
April.October, 1912 ... 20 10 10 10 28 39 112 130 163 187 181 iN 136 133 149 174 169 166 128 Il2 94 .36 21 . 18 ...
7 Winter months ........ ; 44 24 .26 34 45 79 124 150 160 155 151 161 124 111 Il7 138 145 146 127 105 91 62 38 41 ...
5 Equinoctial months ... 8 0 0 3 8 18 74 III 172 195 200 190 147 136 180 216· 200 )80 141 108 80 15 13 5 . ...
3 Summer months ... 0 0 0 0 8 .16, 25 90 139 172 262 278 254 .205 221 221 180 156 82 57 33 0 0 '0 ...
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~TABLE' iXLIX:-Cape Denison;
J- I .

Hourly Characters., Number of 2'9.

HouiG.M.T.eridlngat·llh"12h.:r;.'I'h.~'I' 5h,16h,,17h.. !. 8h., 19h·llOh"ll1h.112h·.113h'.I14h·115h·116h.. 117h·.118h'.119~"I 20h., I~h:;.122h'~1:2;~~'h·;ITOIaI.

.. ~
Q
.~
.>-3
Cl
t:::l

,~
~
~

!
~

, , . ,..
. 1912. i ."April' ... .... ... 15 16 16 16 9 8 3 1 2 6 6 4 5 4 1 2 3 5 5 '7 8 9 10 14 ·m

May ... '" ... 10 14 16 12 11 8 4 5 3 1 '3 ' 6 6 3 3 ,2 1 0 4 3 10' 9 8 10, , 15~

Juno ... ... ... 10 15 10 12 11 8 6 5 3 5 5 8 9 10 13' 8 0 4, 4 7 7 7' 10 8, 185
July, ... ... ... 7 ' 13 11 9 7 4. 2 2. 2, 3 3 ,4 5 7 6 5 7 5 /; 6 6 7 7 8· 141
August .... ... ... 11 12 11 12 13, 8 3 2 ' 1 3 1 2 1 0 2 3 1 1 3 4 5 5 5 9 118
September ... ... 15 14 14 13' 8' 2' 1 ' '1 0 ' I 4 5 1 O' 0 l' 0 2 1 I 5' 7' 8' . 10' ; 114

October ... ... ... 28· 26' 27 . 25' 17' 12 3 3 2 1 5 7 6 6 3 3 1 2 6 8 11 16- " 17' ' 25' 260
No'voinber . ... ... 27' 26' ,28i 26 19,; 18 9, 6· 4 7 ' 4 3 5 5' 2 3' 4 5 . 5 13' 14 24', ' 21' , 23,' 301

1913: - ,

January' ... ... ... 25 23' 23, 25" 18- 15' 8 4· . 4 3 2 6 5 6 8· 4 4 5 5 8 ·15' IT 21' , 27 281
Febniary ... ... 20 21. 21. 20 16' 12: 7 4 3 3 2 2 3 /; 4 3 2 1. 1 3 8 12' 17' 18' , 208
March .. , ... ... 15' 17' 17' 1 16' 16' . 5' 3; : 1 0 .3 2 . 1 l' 4 2 3 7 2 2 3 4 7' . 12' 15' 158
April ... ... ... 9 15 14 ' 14 11 2 1 0 0 1 '2 2 2 4 5 2 2 2 2 1 2 4 6 11 lI4
May' ... ... .. . 2. 4, I 3) 2: 2. O' O· . 1 1 2 3 2 3 4 2 2 . I 2 1 2 3 4 3' 2 51
JUIle. ... ... ... 0 1 1 1 r 1 0 1 0 0 0 1 1 ,2 3 I 0 0 0 0 0 1 I 1 1~

JUly' ... ... ".1., o~- 3;, ' 1 3' 1 0 0 0 1 1 1 1 l' 5 4 1 0 1 I 0 1 1 0 0 2~

,

" "

Sum ,
194' 220 '213' '206' 160 103' . 50' 36 26 ' 40 . 43 54 54 65 . 58 43 33 37 45 66· .99 130 146_ 181, 230l!.. , ... ...

PerCentage r~~m all 15 ,
I nionths .. ... ... 202' '229' 222' 215' '167' 1107 52· 38 27 42 45: 56 56 68 60 45 34 . 39 47 69 103 136 152' 189 ...

April·October, 1912 ... 201 231 220 207 '159 105 46 40 27 42 57 '76 69 63 59 50 27 40 59 75 109 126 136 176 ...
7 Winfer months ... 139. 215, 184. 177. 160. .101. ' 52. . 56. 38. . 52. 56 83 90 108 . lI5 76 35,. ·45 63 76. 111. 118 . . 118· 132. - , ....
5 Equinoctial.montbe .... 240 ,257· '257· ;246·. '178, I 85, 32· 17 12" 35 56 " 56 44, 53· 32 32· 38· 38· 47 58· 88, '126' 15.5' 219' ....
3 Summer months ... .219. 213. '219_ 216. 161.. ~137. 73, 43. . 33. 39 24 33 39 49. 43 30 30 33 33 73. 112. 161· '.179~ 207, ...

.. . . ,

~ . , .. ________I



,. • ..

1912. TABLE L.~Cape Evans. Mean Hourly Character Figures.

Hour O:M.T. ending at Ilh. I 2h. [ 3h. j 4h. I 5h·'1 6h. I 7h. I !lh. I Dh. IlOh' [lIh' !12ti.j13h·l14h. ·115h. j l6h. !17h·118h. !19h. j 20h.1 21h.122h. ·/23h. I 24h. IMeAn:

ol,;~
;Q
..".

lh.[, .~h. r

lIP.! 2h.

or:
1912.

HO"lJr' G.:11.T. ending at

1912.

'Hour !?:M.T. e~d1Dg at

April ... 1-04 0·89 0,93 0·82 0·61 0·61 0·68' 0·54 0·68 0.89 0·71 0·82 0·75 0,75 0·61 0·71 0,61 0,75 0·96 0·96 0·82 1·00 1·00 1·00 0,80
May... 0·77 0·83 0,77 0,60, 0·67 0·70 0·67 0,70 0·73 0·70 0,50 0·67 0.77 0:63 0·73 0·77 0·77 0·77 0·77 0·83 0,83 0·83 0·67 0·73 .0:73
June '0'64 0:71 0~68 0,71 0:61 0·86 0:79 '0·86 0·750·75 0·75 .0·7\ 0~64 .0'-i5;'0'75' ..0·71 '0.54 '0-6'10'64 "0779' 1·00' 'o~8il 'o~8Fo""f5"0;t4

luly . : 0·56 0·76 0·68 0,56 0·64 0·64 0,64 0;68 0·56 0·40 0,48 0'48' 0'56 0·68 0·76 0,72' 0'68 0,60' 0·80 0·64' 0·680·68 .0,48 0·56 ,0,62
'AugiIB.t 0,.96 0·89 0·93 0·89 0:89 0·82 .0·68 0·68 0,64 0'54 0'61 0,54, 0·64 0·61' 0·68 0·79. ,0,75 0·75' 0·86' 0,89, ,0,96 ,1·ll' ·1·00 0'930:79
September . 0·93 1·00' 0.89 ,0·89 0·89 0·78 0·78 0·78 0·78 0·67' 0·70 0·78' 0·70 0,74' 0,85' 0'74: 0·67 0,81 "0;96 1·30 ·1·26 ·1·30' ·1·37 1-41'·0·92
October... ....:.'fl.41 1.05. l-l4' 0·95 1·00 0·95 0·64 0·77 0,64, 0,68 ,0'64. 0.73: 0·91 -1·00'0'9(1·00 1.00..1.14: ·1·36 ·1-45 1·36· -1-50 ,1-41 1·27 1-04

Mean ... .... ..:[0.90 ~~.~;;;;~7-;~.~~ -;;:;;~-;;:;-~;~ ~~ ;;;~;;: ;;;: ;;-; ~I~;----;~~~9~ -;;~

. -- .~~ . '" ..,. , "." , - '-- ,
April ... -... ... 5 5 6 6 5 4 3 I 3 7 6 .. 4 4 3: I 2 . I 3' .5' . 2' .4: 6 4 4 . .94
May ... ... .. ~ 4 6 . 5 2 I 4 4 5 5 4 3 3 5 3 3: 3 I 2 2 5 I' 4 4 4 83
June ... ... ... 4 2 ;l 5 ,3 7 2 4 . 2 5 3 4 4 3 3 3 I I 0 2 4 4 4 4 77
July ... ... .., 2 3 I ' I . '2 '3 2 2 :2 I ,I i 3 "4' 4' i i 0 3 0 I I 3 2 44
August , .. ... ... ".3 ·4 '4 3 2 2 I' • 3 2 2 I 3 2 I I 2 5 3 I 2 2 3 5 4 4 64
September ... . ... 2 5 4 3 .3 2 3 3 2 4 4 . 5 2 3 ·3 2 I 3 3 ·10 9 10 II II 108
October ... ... ... 9 4 4 2 3 2 0 0 1 3 2 2 3 6 3 3 2 5 8 'II 8' II 10 7 109

-------------- ------------------------------------
Sum ... ." ... 29 29 27 22 '19 24 15 18 17 26 22 21 22 2;1 19 19 10 15 23 32 30 41 40 36 . 579

Percentages ... ... 120 120 II2 91 79 100. 62 75 71 lOS 91 87 91 95 79 79 41 62 95 133 124 170 166 149 ...

g
'>-3
i:d

·T·ABLE LI.~Cape Evans. Hourly Characters. Number of'O's. .~
. • • .. - -- ' _... ..;>-

3h.·14h·1 5h·1 6h,!'7h. I 8h./ ~h. II.oh·llIh.."-12h·113h.. 1: 14h.J~5hJ l6h·.ll:~J'18l~. 'I·.l=~.~ ~ ~..h.J2~~·1'2~h. :1~2_3~J 2.'I~·I·T~taJ. .~
Aphl ... . 4 8 8 II . 16 15 12 . 14 12 10 14 9 II 10· 12 10 12 10 .. 6 3 . 9 6 4 4 '230 .
.:~~f. .:.·II '11 i2 .14 I) 13. i~ 14 13 /3 18. la . 12 "14 'il 'io } ,'~, '.9 .:10 6 9' 14 12 '2.81 '5;:
;J.~e ,.. .., ':: .1~ . 10 12 13 14 II 88 .9 12 10 12 .14, 10 .'10 ~1 14. '12. 'HI' '8 '.4 7 9 II 253,~

JUly... 13 9 H 12 II 12 II 10 I 13 16' 14 14 14 '12 '10 8 9:'10 8 9 9 9 16 13 I 273 .i:d
4~~!... :.. ~ 7 .~ .,6 5' 7 10 12 12 15 14. 15 II; I?; ~!: II: 10:8:, 65,. ~ 2. 4 6' 203 '~
~eptemoor ...4 5:.7 6 '6 8 9 9 8 13 12 II 10 '10: '7: '9: '10' '8, 4' '2 "2 2' I 0 163'CJ
'O'cta""r :.'0:; i, '3 '3,'3859.10 10,85 :'6 '5"'3' '2' '20; I' '0.0 .. 1 1'.89.
:.~::..• '* ..._-,. • ~'.~" =.::~ b ~OJ" ~-:.:-. ~-~., ~~~~::-~-=:::-~ '.-~ : -.":- .-~:-J- '~:,~. ~ -~ .:-7 ".~~~ ":,.;-.'; ~:-:.:.L ~.~ --:~~ ,-~---:-7- .-~
Sum ... '.. ... 50 53 57 65' 66 '69 72 72 76 89 92 82' 7774,' '66' . '6265 '59, '43' "38" '34' '351 °49:47 1,492 :."1:1
r.~:&entag~~ ::: :::; ~Q. __ §~ j!~ "f6~ )06)11. )1~ - )16.: :Ji~ :.r.4.~. :J.4§ ..I~~, :.i.J.~. ~:n~.i )06, :.I§~; J9.5 il?: ~6~, __:'~1 5?::.'~( . :~~; 75 ~. "~- . '.......

TABLE·Lii.-cap·e Evans. '·Hourly'CharacteTIl.\NuIiiber 'of'2's..::~ ... " ,.. '" ,,, ~' . . ... .."....... . '. . z
3h·l. 4h·1 .Dh·1 .6h. I .7h·I.Bh: /G.hJ lOh:! l1~t_l~~1. ~~h: 1c..~4h.: I_~~~ j~l~r.~L~~~ I'-:Gh.: L:o~.121h. L:2h.j .

,



~
~
go

TABLE LIII.-Eskdalenmir. Mean ~ourly Character Figures.

~.

.~
>-3
8·
I::r.....
U2
>-3c::r
5; .
>z·o
tr;j .

Io
lJ:l'
::d'
tr;j; .'

l":l

Hour G.M.T. endlDg at •-r Ih: I 2h. ISh. I 4h. I· 5h. I Gh·1 7h. I 8h·1 Oh: rlOh·lllh. I 12l:.: !l'h. IUh. r~~~:.IIGh·l17h. 118h·ll;h. 120h. 121h. I22h. I23h. !24h·1 MeaD.
- ----- --_ ..

-
. '1912.

April ... ... ... 0·47 0·53 0'43 0·50 0·40 0·33 0·40 0·33 0·37· 0'40 0·57 0·60 0·67 0·70 .0·73 0·83 0·80 0·80 0·73 0·80 0·73 0·63 0·70 0·63 0·59
May' ... ... •.. 0·58 0·55 0·45 0·29 0·29 0·45 0·39 0·52 0·35 0·26 0·45 0·68 0·84 0·77 0·84 0·90 0,77 0·90 0·97 0·84 0·90 0·71 0·55 0·65 0·62
J",!-e. ... ... .. . 0·53 0'p3 9'50 0·47 tHO 0·43 0·53 0·63' 0·43 0·33 0·43 0·53 0·67 0·83 0·97 0·97 0·87 0·80 0·93 0·70 0-87 0·60 ~60 0·80 0·64
July ; :; flttl· ()55 0·55 O·li HG 0:~9 Q.35 0·55 0·35 0'35 0-42 0·48 0·74 0·71 0·90 0·94, 0·87 0·77 ~I 0·68 0·611 0·68 0·55 0·61 0·58
AugUst ... ... ... 0·81 0·81 0·48 0·71 0·58 0·52 ·0·65 0·61 0·48 0·32 0·48 0·55 0·52 0·71 0·74 0·97 0·90 0·97 1·06 0·87 0·68 0·87 0·87 0·74 0·70
SeptemiJer . ... 0·87 0·63 0'60 0·43 0·53 0·40 0·60 0·50 0·50 0·33 0·53 0·70 0·57 0·73 0·63 0·83 0·70 0·60 0·57 0·67 0·63 0·80 0·70 0·87 0·62
October ... ... 0·72 0·76 0'48 0.48 0·41 0·45 0·31 0·59. 0·45 0·24 0·48 0·62 0·59 0·66 0·48 0·59 0·66 0·66 0·59 0·52 0·66 0·66 0·48 0·45 0·54
N~vembe'; ... ... 0·66 0·47 0'50 0·1>0 0·1>0 0·33 0·47 0·53 0·33 0·37 0·50 0·57 0·63 O·il{) 0·60 0·47 0,53 0·50 0·40 0·67 0·87 0·70 0·67 0·67 0·54

1913.
January '" . ... ... 0·65 0·42 0·39 6-45 0·35 0·29 0·19 0·32 0·32 0·29 0·39 0·52 0·58 0·42 0·55 0·65 0,58 0·65 0·68 0·55 0·61 0·61 0·42 0·61 0·48
F~bruary ... ... 0·89 0·64 0'46 0·43 0·46 0·39' '0·39 0·39 0·46 0·50 0·68 0·61 0·64 0·54 0·64 0·54 0,61 0·50 0·50 0·71 0·82 0·82 0·75 0·75 0·59
¥are!> ... ... ... 0·67 0·63 0'57 0·53 0·57 0·43 0·40 0·40 0·43 0·40 0·47 0·73 0·83 0·87 0·70 0·60 0·67 0·60 0·67 0·80 0·70 0·80 0·80 0·80 0·63
April. ... ... ... 0·79 0·68 0·57 0·57 0·50 0·54 0·46 0·46 0·39 0·39 0·36 0·64 0·71 0·54 0·68 0'68 0·75 0·71 0·64 0·57 0·79 0·71' 0·86 0·89 0·62
May' ... ... ... 0·58. 0·52 0'48 0·55 0·48 0·42 0'39 0·32 0·35 0·26 0·35 0·65 0·61 0·68 0·74 0·71 0·68 0'77 0·68 0·74 0·61 0·45 0·4!i 0·74 0·55
June ... ... ... 0·43 0·40 0'47 0·23 0·17 0·37 0·47 0·43 0·30 0·23 0·40 0·47 0·57· 0·73 0·80 0·60 0·73 0·77 0·60 0·43 0·57 0·60 0·47 0·27 0·48
July ... ... ... 0·55 0·48 0·35 0·32 0·35 0·32 0·39 0·22 0·32 0'29 0·35 0·48 0·65 0·52 0·77 0·74 0·87 0·77 0·61 0·61 0·45 0·39 0·48 0·58 0·49

I . .

M'eana. from all 15
months ... ... 0·65 0·57 0·49 0·45 0:41 0·40 0·43 0·45 0·39 0·33 0·46 0:59 0·65 0·66 0·72 0·73 0·73 0·72 0·70 0·68 0·70 0·67 0·62 0·67 0·58

7 Summer months ... 0·58 0·55 0·47 0·42 0·35 0·41 0·45 0·47 0·37 0·29 0'.41 0·55 0·66 0·71 0·82 0·83 0·81 0·82 0·81 0·70 0·68 0·61 0·59 0·63 0·58
6 Equinoctial months ... 0·70 0·65 0'53 0·50 0·48 0·43 0·43 0·46 0·43 0·35 0·48 0·66 0·67 0·70 0·64 0·71 0·72 0·67 0·64 0·67 0·70 0·72 0·71 0·73 0·60
3 Wint~r months ... 0·71 0·5i 0'45 0·46 0·44 0·34 0·35 0·41 0·3.i 0·39 0:52 0·57 0·62 0·49 0·60 0·55 0,57 0·55 0·53 0·64 0·77 0·71 0·61 0·68 0·54

===--

"
,

• ..
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TABLELIV.-Eskdalemuir. Hourly Characters. Numberof 0'8.

i
~
en......
~
>
~
~o

*t>:j
X

~
::3......

~

'HourG.M.T,endlngat Ilh. 1 2h. I 3h.\ 4~·--1 5h. I 6h. I 7h: llill. I 91l. !JOIl·I'tih.• !t2IL 1131l·IJ,4~,115h·116h·117;,\18h,119h.120h'l ~1~'\22h'123h'124h'ITotal .

19'12. .
.

~pri1 .... ... ... 18 16 19 17 20 2;J 20 21 21 19 13 12 11 10 10 7 10 8 9 9 10 13 11 13 340
May ... ... ... 15 i6 19 23 23 20 20 i7 23 23 17 a 8 9 6 6 8 5 4 11 9 14 16 13 339
June 17 17 18 18 19 17 16 14 20 21 18 17 12. 9 6 5

.
7 8 5 11 9 14 14 11 323... ... ..,

July .. , '" 16 15 16 22 20 19 20 15 22 20 ' 19 18 10 12 8 0 6 11 10 11 15 12 17 16 362
Au~t ." ... 12 12 18 14 15 17 12 13 16 21 16 14 15 10 11 4 8 6 3 9 . 12 9 8 13 288
September ... ... 9 I. 14 15 19 . 15 19 a 15 '16 21 1'5 10' 14 '10 14 9 12 15 15 . 15 15 10 12 8 331
October ... ... ... 13 12 16 16 18 16 21 13 17 22 15 Ii . 13 '11 16 15 14 14 15 16 13 12 10 17 362
November ... .... 14 .16 16 16 16 20 17 17 21 19 15 14 13 15 14 17 . 17 18 20 13 11 13 12 14 378

1913.
January ... '" ... 13 18 • 20 17 21 23 26 22 22 22 19 15 13 18 16 13 15 12 12 15 17 15 19' 15 418
February ... ... 8 14 17 18 15 18 17 17 15 1.5 10 12 10 14 12, 13 12 '14 15 10 11 8 10 10 315
~Iarch ... '" ... 14 14 16 16 a 18 18 18 17 18 16 9 7 7 11 13 12 12 13 11 13 10 11 11 319
4pril' ... ... ." 11 12 12 13 15 13 15 15 17 17 19 11 9 14 11 11 10 'II 13 . 14 11 12 8 8 302
May ... '" ... 16 17 19 15 i9 18 19 ~1 21 23 20 11 12 11 9 11 12 9 11 10 14 18 18 11 365
JUlie ... ... ... 18 19 17 25 26 20 18 18 21 23 18 17 .14 12 9 14 .10 9 15 18 16 17 19 22 415
July .. , '" 15 17 21 23 22 22 19 24 22 22 21 16 14 16 11 10 10 12 14 14 18 20 17 14 414

.. . . ,

Bum ,.. ... ... 209 229 259 272 284 283 272 260 291 306 251 201 li5 178 164. 154 163 164 174 187. 194 197 208 196 5271
Percimtage from. all 15

month. '" ... 95 104 118 124 129 129 124 118 133 139 114 92 80 81 75 70 74 75 79 85 88 90 95 89 ...
7 Summer months ...... 104 108 123 134 144 128 118 116 139 146 124' 103 82 76 57 54 58 57 59 81 89 100 104 96 ."5 Equinoctial months ... 94 99 113 118 119 129 128 119 128 141 113 77 78 '751 :90 '80 84 87 '94 94 90 83 84 '83 ...
·3 Winter months ... 76 104 114 110 112 132 130 121 125 121 95 89 ;78 101 91 93 95 95 lin 82 84 78 89 84 ...

"

I

~

§

,.
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TABLE LV.~Eskdalemiiir. HourlyCharacters~' 'NuinBer of 2;G1'
~. _ ••• "._.!, - - .•

~5~o~.?:;~.::e~~ng'atj:~2I~j.!~~j·;;;}~~.:Ji::·L7.~: il~~; ·I~.~ J;:.),l~·L;·!i:~;:Il'b.: f~~{~~;:j;~~~) ;~;J~~~,j ~~;j ~ij~I23bn24~JT~~I'
I I I I I· ( I I I I I' I I I I ,_"

.~, :'; .. ':' ·...1.49 I 36 I 27
PerCentages from all 15

Ui6iiths ..., ,.. 167 123 92
·7 Bummer months' --::; "130 1I0 .96
5 E!lwnoctia,)'montha .. ; 208 159 89
3·Wint6r'months'-·' .::: "191' . 85' "85'

2 I
3 0
3 I
2 0
o 0
I I
I 0
I 0

14 1 16

48 54
55 69'
20 :40
85' 42'

~

~
~
tI
f;J

~
~
if:
,0

~

4a
57
64
52

'68
:59
'42
44

705

'30
39
51
'47
31

·39
39

3
3
5
5
3
o

·1

·2
2
5

'4
"5

':4
I
~4

'47'

160
137

·ii;ll
213

160 126
144 lIO
159 149
2iiJ- '128

.3 I
3 .:i

"4 ·5'
·4 ,4

1- ,I
5 . 3
I ,I

......_-_ ... __."'

2 2 .. ··2

6 5 2
5 . 2 2
., 2 3

·2 '5 ~4
--4 "4. .3
·3 2 I
7 '4 . 2

'3
6

Y
I

'5
5
2

'3

'I
2

,5
,2
'2
I

,2

I
3
'3'

4
5

·2
3

·2

·2
I

,3
·3
I
3

;2

4 2
I 2
3" 2

~ 4
5 5
3 3
4 4
3 3

2 I
. I 0

2 '0
3 ~.

2 2

~. 2
6 5

o 2
I 2
3 2
I 2
I I
4 . 3

i 4

I ,I 2
3 2 I
2' 4' 5
2 3 5
o I 3
I 2 3'
I I I
2 0 2

65 85 129 1I9 146 129 129 143 201
·75' ·IlO' "l5l' 'I:l7' ·I4·{ 'lSi" i44' '130' 'i58
59. .79 '99 :riiii59 iIii rill Hili l'fs
42' . '21' "128' "64,' "i21f . -85' TOl;" 'i2S' .382

.19125138135143138138142·159147137

o
I
I
I.
o
I
o

o
4
3
2

,0
I
o
I

15

51
69'
30
42'

6.

o
I
o
I
o
o
I

o
o
i
I
o

. I

o
o

20
20,
20
21'

"1)

I
o
o
o
o
o

4

14
7

20
21 .

I
o
o
o
I
o
I

I
o
o
o
o
I
o

I
2
3
I
I

.0
I
3

232
131
I . O' .2

000
221
I I 2
I .0 I

I 0 I

I I
o I
I I
'1 0
3 0
I I
2 . I

18 114 I 12

61 48 41
69' '48 34'
59 50 50

'42 '42"'42

26

2
I
2
2
5
2
I
I

o
2
2
I
I
2'

,2,

89
'103'

79
'64'

C. f

201
542
433

'5 3 '0
'3 2 '3

I I I
r I I

_ ..• T"~' .....

.. '1

.. " 2 2 2

...2 22
·•.."3· 3' 3

3· I 2
\"'. ". 6 '6 '2
~5 3 3

'if '5 I
'2 0 . I

'TV" ,,~.••

1912.'
~~ril' .. '
May ...
'June ';::
July
Augu.t ...
"'-u.~' .• '
september
OCfober ~ ..
Nbvemoo~

,Em:
·J·'flJ..!,I'.t:.......
."_~~uary .,.
FeIfrn'~
Ma~ch ...
,'t'I--'
April .
Miy .
'Jime~ ,..
;jilly

• 1,.• 4 . .--otl. ~ .....' 1__ •• _....:1· . ~" ...

, . ...
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AUSTRALASIAN ANTARCTIC' EXPEDITION. 27~"

/
TABLE LVI.-Hourly Ch~racters at Cape Denison and C~pe ~Y1H~§' Q~?\lmI:l;~e,~< ..

.jo'

,. .. .. .. .
. .

',' - -" . -.- ...~ ..__.-
~,,- . --- . -- -,.. ...•....~.

1 h. 2h. =h.
- ' .. . .

CaPe ~~tili;on
,

I I I
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,
TABLE_LIX.-Hourly Characters at Cape Denison and Eskdalemuir.

Number of Occurrences..' " ..... ; ....~ ..-, ."'\"-' "~".""

,6 W ,61 j!I'
1 31 R,t. 15
2 41 '1~ n

~15 85 1,5 ',0 52 42
)3 7jl j!1 !.J 67 32'
973 27 0 ~,8 30

,6 1 13
1

43
1 26 45" ~ '. -,.
2 33 3,8

PCC~!J~P:~-~; ~,~-~~!~~E~~~: ..;.; 'b~ ~:.;:. :;:.-; • --.

:r ' I01 ",r;~olh ,-lo-':T,;;:'I:;Po

4 ' 0 57 46

3 P 73 31i
4 0 76, ,33

,23

-}1
1)

h­
i
2'

~'

E'kdale'!1&' , ~ l \ T~'

•

9 19
o ,39
o 29

3 19
;12q:
2 ,24,

H'n- ,8'

P ,~!J F
13 ,'67 '20 '
~~'.' , .~"" ) .,..:,;,

.' I.
6 1 6,3 31
'0 I ~3 '37.' '! ..-::.. '..;'.

, 0 :6238
• , ,-', i""

I, I
17' 58: 25 '
-. i ~., I ".
, § ,5,9, :3'; ­
2~ '39 i 39

5 O,,~.8, lJ" ,
4 ,3: 174! 23
7 H 57: 'a2

, ' ,

1 5312 5'

I ~~73 9
~ .H 78, P

,~ ,37 ,/5,8,5­
,:3 ,37., g.5 ,~,

,2 !Flit i ',9:

,75 ,3

M I, ),~
,68 ,0

, ..
,6~ ',9
,6,9" - -1­
49' ' 10

7q 19
71 26
59 3[)

"

58 41
,54 ~5

H ;~

,2, 27'
,03~ i
9 41

,3 ~,2

) 23
,2,,26

,0 20 75,
, .0 ,40 ,56
o 32,6~

!7 Q..t'7 --.4,~· .Q
21 ,0 3,9qO 1
38'0 ,22 76 - "2

17 "0
t Q
~2 0

24 ,0

17 0
~,6 , .0
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79
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96
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I '
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I 83

) !?~

2 63 .37 '
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,
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1: wi J; 7~ ll,6 '
7 13 13 79 2'1 i

1: 10 5 ,,6,1 36
,~. JP :,0 ,57: ill:,
~O! -~I 5 ,53" tp ,i

,0 I~

i ,22
3: 16

10
2

, ~

,30

t,t
13
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, 2 10
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, : ~
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.MAGNETIC DISTURBANCE.:-cCHREE;

TABLELX.~Hourly Characters at Cape Evans and Cape Denison.

Numb~r of Occurrences.
--

Occurrences n; rcrccntngcs.

-
Cape Evans

I
: '.

0 1 2 0 1 2Character. .. ..

Cape Denison I 0 I 1
1

2 0 I 1 I 2 0 I 1 I 2 0 I 1 I 2 o 'I ·1 I 0 o ill I!Character. .- .

24 hours ...... 935 686 32 517 1,635 682 10 211 044 57 41 2 18 58 24 1 28 71'
\ .

Hours . 1-6 61 313 25 8. 336 390 0 14 171 15 79 6· 1 46 53 0 8 02

Hours Hl-21 264 60 2 236· 404 01 6 8a 104 81 18 1 30 58 12 3 44 53

'. '

TABLE LXI.-HourlY Characters at Eskdalemuir and Cape Denison.
._-

Numb~r of Occurrences. Occurrences as l'crccntages.

21

--
E!'lkdalemuir • \ 0 1 2 . 0 1 2Character. .

Cape Denillon I' 0 I ·1 I 0 I ·1 I . 2 0 I 1 I 2 0 11 I 2 0 I 1 ,. 2
o I 1 I 2<?haracter. .

24 hours ...... 1,147 1,161 215 46Z 1;231 487 8 HI 154 46 46 8 21 57 22 3 41 56

Hours '1-(1 130 438 139 22 211 228 :0 21 49 18· 62 20 5 46 49 0 30 70

Hours 13-18 338 IJ~lO 5 235 364 80 6 34 34 18 82 0 35 53 12 8 46 46, .

'TABLE LXII.--":'Ranges durmg Hours when Character 0 at Cape Denison; but 2 at
. .. Cape Evans. ' .

·Illomendlng.t

Cape Denlton. Cape E"nns ..
.

Date.

I I 1 ID, n. ,Y. El. 1\1. V.

, -
1912; i .y Y Y Y Y Y

August 3 ... ... ... ... 8 h. 36 17 19 46- 40 17·

SeptemberJ4 ... ... ... 12 h. 25 13 12 50 31 23
September 17 ... ... ... 13 h. 60 ! 21 13 19 72 . ·12

. September 20 ... ... ... 20 h. 15 22 20 67 36 23
October 30 .. _ ... ... ... 17 h. 23 20 . 16 45 54 29
November 2 • 0 • • ... ... 18 h. 13 19 16 • 46 . 31 H
November 5 ... ... ... 15 h. 16 7 10 50 14 40
Novem~er 12 ... '" ... 16 h. 25 I, 17 8 58 33, 23
November 13 ... ... '" 18 h. 9: . 9 12 46 27 .27
November 16 ... ... ... 17 h. 15 5 H· 90 28 38
Means. ..... ..... ... ... ...... .24 15 ·14 52 37_ 24-_:. ' .. , ""o:""'-~-~-

_....~~,



AUSTRALASIAN ANTARCTIC EXPEDITION. .27lJ

.'

')

TABJ,E LXnI.-Ranges during Hours when Character 2 at Cape Denison,but 0 at
, ,Cape Evans.

Cape ])enI30n. Capo Eva.ns.
Date, Hour

cu1illg Il.t-

I I I ID. II. V. 1;1, N'. v.

1012. h. y y y y y ,y
Aprilll ... ... ... .. :1 41 ' 30 30 12 14 8
April 22 ... ... ... ... 21 I J.! 21 21 12 II 6
Apl'i123 ... ... ... ... 21 38 27 18 15 13 8
April 28 ... ... ... ... 4 ... 58 18 12 II 4

'May' 1 ... ... ... ... .3 22 50 II 9 7 6
May 1 ... ... ... 4 41 44 6 19 5 , 4
May 3 ... ... ... ... 2 40 39 '18 17 13 6
May 15 ... ... ... 22 45 45 18 15, 6 16
May 25 ... ... . ... .. . 3 35 37 38 8 II 4
May 25 ... ... ... ... 4 28 31 30 12 :14 , 3
May 29 ... ... ... ... 4 26 37 42 3 7 4
.~runc :s ... ... ... ... I 2g 32 79 ' 12 18 3
JUl~C 5 ... ... ... ... 4 28 25 74 '13 12 3
June 10 ... ..... ... ... 22 41 47 29 10 10 15
June 14 ... ... ... ... 2 35 19 43, ,7 18 . 3
June 19 ... ... .... ... 5 25 28 28 II ,16 6,
June 20 ... ... ... 4 25 57 36 8 .10 5
JUI}e 22 ... ... ... ... 13 14 35 40 14 .13 5
June 26" ... ... ... ... 3 16 25 42 13 14 4

, July'17 ... ... ... ... 23 23 23 43 21 13 7
July 21 '3 29 30 33, 25. 14 '

,

3,... ... ... ...
, ,

July.22 ... ... ... ... 4 30 33 51 12 17 6,
August 18 ... ... ... ... 2 28 29 35 12 10 10
August 20 ... '" .... ... 7 . 22 47 26 13 12 5,
Scptcm,bcr 5 ... ... ... 3 54 60 58 14 II II
Septembcr 22 ... ... ... 3 64 89 77, 14 .,14 17
October_7_~~~. ... ... ... 4 18 35 40· 19 7 5
Octobcr 8 ... ... ... ... 5 23 36 36 17, ,17 8.
October 9 ... ... ... ... 4 33 65 47 17 ' 13 12
October 29 "0. ... ... 2 46 26" 64 19 12 5
N~vcmbcr 2 ... ... ... 2 38 32 29 10 10 13
Novemlx>r 8 ... ... ... 4 28 42 36 19 .15 7.

MeanR... ... ... ... ... ... 32 38 38 14 12 7

TABLE ~XIV.-Ranges during Hom;s when Character 0 at Cape .Denison but
2 at EsRdalemuir..

I•J Ca.pe Denison. EskdaJemulr•
Hour

·Date. ending at,.....,:..

I I I I
,

D. H. .' V. N. W.
,

'1913. h. Y
,

Y I Y Y Y
March 21 ... ... 19, ~8 5 19 10 37'
April 14 ... ... i8 • 23 ' 12 II 35 15
May 18 ... ... 16 6 1 v . 8 32 19
June 21 ' ... ... 18 9 7 ,8 37 17
June 24 - '"

17 ,4 6, 6 23, 11. ... ...
June 28 ... ... ,19 18 8 8 42 18
June 29.. ... ... 16 14 7 10 19 12
July 24 .... ... 16 5 6 7 25 11

-- -\--
I IMcan" ... ... ... ... 15 7 10 28 18

"



· .



. - . . ". \ ,. . ..'.' .
"TABL~ LXV.J.-Hou.dy Rang(J Data at Cape Dl}rllsoJi imd Cape Evans; September, 1912;

Cape DenIson.

H. V. Ni. Y,
P.~~fi .. '

itoiHiyilii~gc ..
Dii.llY:,

Haii,i, Range.
Daily;

H()tiiiy iiiinge:
. J)aiiy. rto~HfRang~;

,nidi;:....._.....
" .' ~.... ... ..... _~~. r~ .. ... ,- ,~,... ...

I:;~e~,·I.~~e:·~;~tiJ..!¢~~t: I ile.~: H~lulY·

.:~_~gCg~:_ t. ¥ean. Hourly;
;~,~!~C~~. t ije~!i.

Hi)Uily;' }{Ol1t1y.

. ,~ ·~" •.v_....,..< ,,~.-.,.'" ,...... "'-' . ..-~- ,. ,." ._-...... ~...._. .-

i 8i 20·6 6·0 84 28:i 7·5 39 i2'8 8·4 28 I ,'tirO' li'6...
2 ... 46 17·5 3·i 35 17·2 5:6 33 10·5 4·5 33 ' 7·5 5'5
3 ... 120 21·4 5·7 98 ·i9·3 4·4 38 7·8 6·2 29 .. ! 5·0 8·8

'.'
4 ... .73 29·8 5·3 148 41'0 5·4 82 27:6 7·2 2' iI'7 5·6
5 ... 60 21·8 4·0 74, 30·0 5·4 92 25·4 6·1 30' 14·5 5"3
6 108 :Jo·o 4·6 81 28·1 4·9 I 44 ' 23·0 4:8 32 i3·& .;'·1

7 ... 60 20·0 4:1 98 2~'8 4;9 33 17:7 Hi 21 9·& 4·0
8 .:: I ' ill 27·4 6·2 95 25·0 4·'/ 6i 24·7 ,h -33 13·3 5·3
9 ... 103 32-2 5;~ 131 30·6 6·2 48 28,2 5·5 20 ji·o 4·5

78 26·0 6·2
I:

96 27 iO-7-.IO ... 26·0 5·4 ,43 22'4 5·3 5·9
,Ii 85 23·8 7'1 7f 22·0 6·6 :38 it4 4:3 20 11·3 5·4
12 7i 20·2 5·i i4 27·7 5·6 li8 30:5 5·i 45 i6·1 5·2

I -'.' .---- ..
i;J ... lOi 34-i. 4·8 !I7 ii3:4 6-4 "53 .. 20:8 ·,-:4:8 ' ....- lili 14:8 ·d·l
i4 ... 95. 27·2 4-3 87 25·9 ,4·3 '-", 51 .25:2 j ·(F::4·0 1.,:':: 30 15:7 4·3
15 50 15·7 3·9 37 i2'3 5·8 27 (1·2 5·1i ii 5·0 6-0

!5·d
, : .

Iii ... 56 23·0 5-4 63 22·2 38 16·i' .:,6,5 ii 8-4 6·7
.17 ... iI7 47·5 4·5 122 45·2 3·5 150 4'Hi 5·5 _. 64 23·3 5·1
18 ii5 62·2 3·5 226 53·1 6·2 123 4li·8 5·6 48 23·& 3·9

iii ... 77 31'9 4·8 93 38·4 4:~ 64 27·5 (;'2 i.iii 15·4 4·5
:20 ... !34 36'6 4·4 rii iio-:i 4·g 60 28:8 . 5·5 27 14·2 5·1
2i i67 34·i 5·d 54 iii'5

~ ~,.

48 24·7 4·0 51 j3·9 g.g5·5,

22 ... llil 45'~ 5·6 1~8 51·6 5·i 58 2li·5 4:6 55 i8·3 6·0
23 ... Wi 4~'8 4'5 185 51·3 3·8 65 28·8 4,2 44 18·3 3·4
24 ... i76 50·iJ 6·g ii2 li4-7 li·4 i65 lii·4 5·7 63 30·0 7:4

,

25 ... iri8 34'4, 5·g 142 34·2 3·9 ,55 19'2 5·1 rii 13'4 ri·o
26 ... 116 34·6 4·7 101 33·7 3'8 I . 48 22:4 3·3 48 lli·& 3·9
27 ...; 62 2~.7 3·3 59 24-1 3·7 33 15:0 5·3 . i7 i·ri it

'/

2& ... 67 17·& 4·2 57 22·5 g:i :iii Hj·4 4·0 2'6 7,1 6·8:
29 00 i9·1i 4·4 li3 22·0 3·7 33 13-(; 4·7 30 10·6 6:5
30 lOi 27·4 6·i 104 29·2 7'3 55 i8:i 5·i 55 io·of 1'1-_......- ~- ""'¥ .. '.- ""-: .•-c

I
0 Meiin 100'1 ,3(H - 5·0" 'Mil-' ... 31:2 - 5:2 59·3 23'S- 5:1 '-'37"'4· . '. 13',g: 5·6

j,

t 2032"":'M

'.



MAGNETIC.DISTURBANCE~CHREE .
'. •• 'I.

TABLE LXVII.--;-Houi:iy Range and Inequality Change at Cape Denison and
Cape Evans. ' .' . .

Mgan·IIourly Range. IIourly Change In Diurnal Inequality.

'U?ilf (G:M.T.)
· Cape Denison. Cape Evan!:!. Cape :pcllison. Cape BIlnns.

endioll at- Junc. September. June. September. June. September. Junc. ScptcmIJl'T.

II Iv II I V Xl
1

V Nl
I V II I V H I V Xl

I
V _Nl I V

!-
h. Y Y Y Y y. 'y Y Y y y y y y y y Y
1 26·9 27·8 54,!) 62·2 20·5 -.7:7 28·8 15·6 3·6 2·0 12·8 14·5 1-4 0·1 9·1 2·1

2 31·8' 45·2 55·1 62-4 23·2 U-4 2U·3 12.6 3·8 4·8 10·1 13·9 3·6 2.6 '4·4 1·8'

3 32·6 51'3 57·6 50·0 24·4 13·3 25'u 11·6 2·2 0·7 ,'8'4 11·2 1·8 4·3 1:6 2-4

4 36·1 1,44,0 57·8 50·1 24·8 ' 12·3 27·9 11-6 0·6 1-1 4·4 5·5 1·1 2·2 4·3 5·2

5 32·1 30·6 47·2 3R·8 '20·8 11·3 23·3 ' 10·7 1'1 0·4 5'!) 2·4 3·6 4·4 8-4 2·1

6 ' 28·9 25·3 36·1 27·7 20·8 IH 20·0 % 1·8 3·3 2·0 12·0 H 3·4 11·0 5·2

7 22·3 20·6 26·7 22·6 19·1 12·0 15·5 9·2 1·5 3·3 2·8 5·0 5·5 5·4 7·2 5·2

8 21·9 . 18·6 '20·3 22-5 23·0 18·2 ' 18·4 .9·1 2·5 4·4 "5-2 12·8 5·1 2·0 9-4 3·9
1 5·49 14·3 13·2 .16·0 20·7 17·7 15:2 20·3 9·6 1·6 1·1 4·4 6·0 4·2 7·0 3·U

10 17·2 18'8 14·5 16·7 19·0 . 12·2 20·4 ' 9·2 4·3 4·,j 3·U 4·4 2·3 1·2 4·0 2·3

'11 18.2 · 19·7 "18·0 '20·4 18·0 14·4 . 2I'8 8·2 5·G 6·0 8·4 4-4 5'() 4·8 5·3 0·7

]2 , . .~?U • 33·0 ',25,0 '30·8 19·2 8·8 24·5 10·8 4·0 10·3 ' 2·2 6·0 1·8 2·3 0·1 0·2
"

13
,

:\3·2 41·2 2·1l()O!i 21·8 22·1 10·3 21·2 10;1 4·4 3·9 3·3 5·9 o·() 0·5 5·7

14 33·2 4H '13·6 18·5 22·4 13-1' 17'8 11-4 . 0·8 5·4 0·2 1·9 0·7 2·4 2·6 2·3

'15'
,

2~'8' 41·4 12·4 15·S" 23'0 15·1 : 21·7 12·1 1·0 2·2 '2·6 1·3 3·0 0·1 0·3 1-7
, .. ;

16 27·8 38·6 13·8 15·8 22·3 13·2 22·9 1'1-4 ' 1·6 7·7 0·3 1·2 ,3'U 5·5' 2·9 3·4

17 11·9 17'4 11·0 14·9 18·2 12·0 : 20·9 8·U 2;6 7·1 0·3 0·9 1·3 5·2" 2·0 1-6

18 13·8 19·2 ' 13·9 '19·6 20·5 9·7 23·7 '10·8 0·4 0·3 '0·9 2:() 2·0 ' 1·8 0·5 1·3
, ,

19 13·8 23-1 17-4 20·7 IN 8·6 2H . 13·5 0·5 4·9 1·0 3·3 loG 1·6 4·5 2·9

20 15·9 25·4 22·7 23·2 14·0 9·3 24·8 20·0 0·4 2·8 1·6 1'-8 '5·9 2·8 7'() 0·1

21 21·9' 24·9 29·4 33·6 16·3 10·8· 25-4 24·0 2·4 5-l 3·4 7-V 2·0 1·3 8·0 2·2
" , '.
22 26·2 24·2 38·8 41·7 19·2 12·7 26·8 24·6 0·3 1·4 ],5 5·!} 1·2 1·9 2·4 9·0

23 27·0 31'3 45·1 47·5 22·1 11·7 35-2 23·8 ,3-4 13·8 0·9 10·1 H\ 2·3 9-4 2·6

24 27-1 27-1 57'8 51·1 22·6 9·9 34·6 20·3 7·8 9·3 10·3 6·3 '6·9 0·5 1-3 14
- ,

--------------------------- ---------- --
1\lcan ... 24·7 29·3 30·1 31·2 20·4 11·8 2:l·8 13·3 2·4 4·4 4·1 6·1 3:2 2·6 5·0 2·7

----------------- ------------
Hourly Range '
----- 10·2 6·7 7·4 5·1 ·6·5 4·5 4·8 4·U

Inequality
I . ,

Change.

•



TABLE' IiXVIII.-Diurnal Variation from Sq~ares of Hourly Rang~s at Cape Denison•..

All Data' available. On~ Hourly Value omitt(}d.,
Hour (O.M.T.) Jun'e. September. Junc. I

,
SePte';;be~.

ending at
..

H. .1 v. . H. I v. H. I v. H. I v.

h.
1 1;110 ),120 4,584 5,419 883· 916 g,686 .,.25

2 1,591 3,107 3,900 5,101 1,141 2,287 3,415 4,383

3 1,493 4,138 3,984 3,028 1,289 3,387 3,657 2,79.

.
4 2,040 3,615 4,61.6 , 3,273 1,730 2,374 3,707 2,630.

5 1,437 1,602 2,673 1,922 1,142 ' 1,127 2,420 1,556

6 , 1,463 1,088 1,753 1,054 838 780, 1,502 , 829

7 777 933 1,013 673 60,5 469 . 749 .555

8 !l52 fl55 523 626 680' 429 . 464 ' 572

9 363 316 356 505 239 176 . 310 414
'!

10 554.- . 842 318 473 4~7 560 243 ,305

II 758 .1,102 581 833 389 415 427 652

12 5,nOl 3,895 2;871 2,616 789 1,908 474 945...
13 4,217 5,483 552 962 1,027 2,251 260 ,515

l4 5,011 fi,3\)2 274 461 1,244 2,193 l!iO 407

15 2,084 5,290 248 370 I'"~ 1,100 2,307 170 289
,;!

16 2,204 4,354 3n9 421 1,048 1,953 258 320

17 . 194 462 161 353 171 401 141 '265

18 301 642 399 853
.'

226 475 229 457

i
19 286 1,449 612 778 229 617 ,396. 568

20· 497 1,065 859 808 ~04 736 615 695

21 748 1,129 1,626 2,036 605 809 1,210 1,593
. "

22 962 874 2,020 2,781 817 730 1,737 2,122

23
"

1,031 1,627 2,576 2,839 835 1,081 2,313 2,542

24 ],057 1,101 4,757 3,14.1 889 929 ·3,959 2,7U
.' .

-~--, •
...

•

j ,

•
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565 ': 943 ' ~3i 367

378 1,~2.9 ':230 ~1(J
294 v'!10 ~a6·· 435

'132 848 16,1 5~9

9~ (j24 2.7,~ 35,4.
128 ,1,041 6~7 243
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144 878 ?~8
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,
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CHAPTER IV.~AURO~A AND MAGNETIC DISTURBANQFt.

§ g6. .'.!'he 're~atioIJ. of magnetic dist1.ubance to aurora h!j.s 19n9 be\lIl. a 8~l:>iect

Q! igte:rest; I1nd t4at interest has increased with the development ofwir~lel!!'llWd ~h~
!J:d~~llc\l of theories wllich sIJ.ggest that a conducting layer in the upperatlIlospgere
plays an important part in geophysics. ' A considemtio'n which' shoUld be hottie i~.

I].llnll is tha,t ordinary magnetographs are not capable of showing changes of force of

ve!'y ,1!!l9rt 'perigd, Anordhw.JY .rpagnetogrl1Pll clJ,nshoW oscillatiolls of, fprceof
QQnsider~blesize if .the p~riQc!. is a nlinute or more, but when the perioe!. is IIlllch rell\1cl,lg. •.

th~ sPQt ()f 1!ght b\l!llg of finitE;l willt1l! t.lW sIJ.cl)essivll to alld fioll~ :movements I1 re IJ.O~
separ~ted•. au'Jt.l:te resu!t is ab!ur. ,Large irregular changes of force I!uch as t.l!ose

mq(:h1C~g '\)y lleigllP@rillg e!\lctrj(J r(.\i!waYI! set t.l:te Illagnllts Qf an or(ljllltry I!ll!ogneto"'
&mph I!will~in& in t:\wir ~WnJleriod. +0' shmv eltaIj.gllfl of forl)e wllich OCCTIPY !;lnly Ilo
f.t!H;t;jgn Qf l.\; fl!lGQll.e!. ()rl.\; feWI!€c())Jdl! cl111s for a difjerent type pf im'\trument, (liff\lr.elltly
glJ.mp~d, 11!1~t -Wlt~ a mQre Qpell tiIlw §c!lol~: ;Now all·rora.l djl!p!I1Y!? when gril)ijl,J!t ?oi~
l!!?\mity,:~y n9 mll.ans sta.tic phenQme11!lo, s() fl1r it!? t4e £lye call j1Jdge. Whell wel!l1Vll
in Sb;'Pgygl!l:1! MI:I,W8.9J.l'fl W(ji-<;i§ " 11 vort.ex of cQlom !in~ illQtio~ "crossing th~ L:llJ.lith,
dmIlgll§: 1:I,r.~ pr~S1H];Hl,bly in progre§§ jJ1 tlle electrmn.aguetje' fi£ll(l wmch ~all ' o~cliIlll:ry
.ml:l,~wt.Qgrl1P~ ()!;1on 1!.Il(iw only ~ery impenectly, if at' all.. The eye jtself is 11 very

imp~#llQt ill:s.tn1!Ij.ent for obs.~tvingp:l1l.l~ollwnll of very short dllrat;ion, and' t:l1er~ m.l1Y
~(j·~1J,!"Q~!iJ'P4~1l9IJ.I~J:la, t4e tT1l~ seqtience .of which tp'e -quaided eye is qw.t.e in!1dequat(j
tQ (ljl!g1o.§e. When (jomimpng vil'l~at !1uror1l1 pheIlQnle~1a aIld C9rT(JSpollding IllagIl{)tiQ
!~l)Qrgs' ,ve!1r~ t:l111~ Clealing ~~t.llt.\V() 1'l0wcesQf i!lfi:>rmltt!~m, Q(jt4 Qf ,vhicll !1re I~el)tes"'
,§l!n!y i!IIpte1'f{)et. . . . '

A fllIt.her COhlplication is- tllat the visibility of ~1Jrora is largely determined by
q!?.gmt.i9Il§WWl)1l Vl1ry imm.eI,'lsely f:f()Il1 0Ile oCCa.SiOll to all()ther. Cloud, twilight aJl(J,

mQQI.lJigh~ !loW !1l:\ o~§t.!l!cle§. '.!'!w impre§sioI} of brigh.tness or faintlless ,w~.!c.ll act!
ai}.!Qm((ljsp!a,y :makes 04 t:\le obs\lrve:f is largely a matter 9f contrast. The i~ltenigent
Ql!~w!.ye.r, ~g (l()!Jbt.; tea,llse§ at. t:\!e tim.e t.lll1t ~n allfora which he sees in twiligP't 0:[
ptig.llt. 'J:!l09Illigb,t. Ilmst ,b{l of c()Ilsider!1ble I1.lltural brilli?oncy, and this pr~bp.bly

. !llJJ.~ence§ his-descriptive la,Ilglll1ge. it is' illlP9ssible for, a strangei' to I1Ui¥ll fuH
allowallce for· the persollalelewent in drawing conclusiolls £tom the language employed.
J.3ut some kind of a sC1l1e of intensity. seemed essential if any but the most superficial
iJollchlSiolls were to be draWn. Accordingly I ,,;ent' carefully through' Sir :b~uglas

Ma~oIl~s descriptiOIls l1Il(l assigned characters 0, 0.-5, 1, 1'5 and 2; intended to

J;ep!(j§~nt gra,ll!1ti<:ms,froIll at.otal absenqe Qf liUIW!1 tot11e inost brillil1nt· The tiIll{)
~mpJ()y~g ~ll Sir p'qugl!los.' a.ur6:qil. !'\lcords at Oap£l penisQn is the 10c!lol tiIll(J, 9:11. 31m.
hwt oIl G:rllllI,lw:\Q:\!, PU:t. fQJ; com.pari§on witl.1. the mlJ,g~letic recQrd§ for which (jte{)flwich
thll'l. :ilal;l b~Il lls~d" it liPpel1~{)\l desirable -t(j :rephicll local time by Gteenwichtim.e.i
''XM~ll#():ra,1. QAl1~"a(!.tll! ()f th.e. hQ1J,r (0:,¥,T,) Wl.\;S r{)gar4ed 118 given' P1 the l;U.gheflt
Q!la.l.a.t;t.e.¥ wmQ!l'had. be.en 11§!?ighlld to any o1:>Elll).'va,tion matl.e <,lllring Hw 60 n@u:tes Ill' .
questi911' ~ecord§ ,of no aurOl-it tl1~ep. \lP.l1:er c!jnditi()Illl when. only the. :(riQ~t brilliant
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aurora could have' been (1etected were disregarded, There were ma~lJ ~Iights when
the ,sky was largely or wholly covered by .clouds, or obscured by drifting snow,and
many hour~' of bright moonlight,and on' such occasions ordinary faint aurora might
have existed ,,~thout detection: The absence of a, record ,of aurora at 'times highly
u~favourable,tothe detection of muora is not satisfactory evidence t,Jmtaurora did

. llotexist•.

§ 27: In ,assigning the auroral characters the magnetic curves were not
consulted. The magnetic and auroral clJanicters were indeed assigned. by the same
mdividual, but at entirely different times, and quite independently 'of one .another.

Table L¥X contains an' analysis oi the results, omitting March, 1912, and
1\ugust,19I3, months for which only a few days' magnetic curves exist~d. It gives
the number of times during each of twelve months when each au!oral character
0,0'.5, 1, I'5,or 2 was associated with the magnetic characters 0, 1 and 2: For example,
during April, 1912, auroral character 1,0 was assigned to 27 hours. Of these eight had
magnetic character 0, thirteen' had character 1, 'and six had character 2. 'There must
inevita1:Jly be much that 'is accidental in the figures assigned to a pai·ticulat month in
Table 'LXX, but anything that is clearly apparent in the final 'figures :should possess a
substantia;! physica;! basis. The percentage' figllfCs iIi the last lil~e of'the table show
in 'the clearest possible way a la~ge rise in the magnetic character as 'the' auroral
charaCter' rises from 0'5 to 2, But an equally significant fact is that the percentage
figures for thetwo.auroral categories 0 andO'5 are absolutely identical. "This implies

·that, 'so far as 'magnetic phenomena arc concerned, there is' no practical diffe~;ence

between, the case when aurora is very faint and the Gase when no visual phenomenon
· can be detected, It is clear, however, that the absence of aurora docs not necessarily

. •....•.... 'I" . . '."' , '.

,imply the absence of magnetic distiubance, even during the hours ~ost favourable for
,the detection of. 'aurora,' There are, as Table LXX sh~ws, quite a considerable number
of occasions wh~n auroral charact~rs 0 and 0'5 appear associ~ted ,,:ith magnetiy
charact~r' 2. ,Th~y fO~rr1 it is true a n~uch s~aller' prop~rtion of thq t~t~l 'humber of
cases in thes~ tw~ 'alirora;! ~ategories than tli~y do i~ the al~roral ~at:ego;ies 1',5 ~nd 2,
but their number absolutely considered is not insignificant.

" .

At the other end of the scale,there are a good many instances "",hen auroral
cha~acter ~'5appcars associated with magnetic character 0, .This ,was especi~lly the'
case during July, 1913, and in thd month there was even one :1ssociation of magnetic
character 0 and auroral character 2,. This ~lay suggest that the staildard in yoiue
for magnetic characters during July, 1913, was higher than uswi;!, but J do not, think

· this was, the case., The natural tendency. is for thestandar<,l to fall, rather than rise
11~ Il\agnetic yonditions beooinc, quieter, [llldfrOlll all:points of view July, 'I!)~3, was
Qvej:'Y: quiet p19.1),th.. 'l'p,eparticular,oceasion wh,en magnetic cha:r~cte~ 0 and. Qllrqral
dla:raet~rJ~ w~re !!-ssoci~teC\ "~as the hour,encting at I7ll. <;t,l\1;.'.I.'.:onJuly ~6th. MagnetiC?

•
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character 0 was assigned to every hour from'llh. to 17h., and 1 to each o~the ~ubse­

quent hours of the day. As usual, in assigning the magnetic .character, chief weight
was given to the H and V tmces. Ac(;ording to these, 17h. was the natural hour at
w'hich to draw the line between a l;lOre quiet and less quiet portion of the day.. But
if the D trace had been given most weight, the line would naturally have been drawn
at 16h. and J 7!1. would have got a 1. This does not, however, really explain the
phenomenon because up to lfih. 30m. even the D trace' fully deserved magnetic
character 0, 'while the Ilote which led to auroral character 2 being assigned was that
belonging to 27d. Ih. 38m. L.M.T. (i.e., 26d. 16h. 7m. G.M.T.). It was as follo\vs;
" A very bright band from the horizon i)l the N. to that in the E.. by :N. reaching
altitude 6c

. ,,; In this ease o~ course the aurora was low down and distant. The
subsequent entries duriilg the hour meneion only faint aurora; and the auroral character
2 rr:ay not have been fully deserved. It may be added that magnetic character r ,vas
assigned on July 26,1913, to each of the four hours 14h. to 17h.i:lt Eskdalemuir, s~'

the time of the b~ightestauroraat Cape Denison was at least not universally quiet.

It may be well to explain that the analysis embodied in Table LXX waseom-,
pleted before I saw the published volume' " Recorc1sof the Aurora Polaris:" It 'v~s
based. on an early proof confined to the auroral log, sent me by Sir Douglas M:a-iv~on:
In· his .TableI, p. 144, Sir Douglas explains that in arriving at his percentages of the
number of hours \vhen aurora was seen out of the ,total number possible, he included
"all hours of moderate twilight and darkness and including all moonlight hours.','
The percentage h~ arrived at,' 52,', is obviously lower than we should obtain fr91l1,
Table LXX if we supposed it to include all the hours ,,,hen aurora might be s~en. The,
differen'ce arise's apparently from my ol~litti~g a m~mber 'of h~urs when ther~.,~~s.
very bright moonlight, or when the lower paft of the sky-where aur?ra ,was most
often seen-was obscured by cloud, haze or snow drift. ' It did not seem worth while
to ,repeat the c~leulations a~ there was no reason to suppose, that the hours I ha~

'accepted as of auroml character 0 were not magnetically a fair sample' of the larger
number accepted by Sir Douglas Mawson: The e;nployme~t of G.M.T. inste~d of
L.M.T.precluded in any 'case an exact agreement with Sir Douglas' figures: '

§28. At a later 'stage, at, the suggestion, of Sir Douglas Mawson, a SP9ciaJ
investigation was made of auroral occurrences in the zenith. In all there were ·180
(Greenwich) hours, which contained at least one observation of zenithal aurora,' for

'which there were' corr~sponding magnetic recordS. These 180 occurrences were
distributed as follows ;-

Hour ending I' " " I
....:.(G.1II.T.)_=17h. : SI:. -=- 10h. ~~ .12h. 131~:' 14h. 15h,16h. 17h: ISh. IO~. 20h. m. -=-~~ ::'~h.

Occurrence, .... :. 3 "3 4 I 2 4 2', 6 3 ,2 5 II I 24 32 40 30 S
. . ..

There is, thus ,a very conspicuous maximum of, frequency in the hour· ending 21li•. ' .
q.M.T. (6th. L.M.T.), which, is in ~good acc<?r~ancewith ,Sir,Douglas Ma~son'8'!C.

•

, .,.,

, ,
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conchlsions:, The great concentration of the occurrences bet\veeh 18n. alid 22h. a.M.T,
is all the more striking because of the limit~~tion b£ the night by daylight.' May,Jtine
and July between theni supplied 14!l of the occurrences. Except ill. theseni6nths
there \vas n,o practical possibility of seeing a.ltrora after 21h; G.M.T..

. The occurrence of mlignetic characters during the 180 hoUrs of ieilitl\fi,l l1ufotit·
Was as follows, t~e form of Table LXX beillg adopted :-

.
~ ...,... ....

Auroral character ..................... 0·5
. .

HI 1·5 2·0
- .. .. . .. ._.- .~ . . ....•_.._--~ ..-

l;{~g~otic charactor .................. 0
1

1 I 2 0
.1

1
1

2 0 I 1 I 2 0 t 1 I 2.•..._...,-----.- . . -
Total occu~ro~ces ..................... 8

I
5

I

2 39

I
59

I

10 10

I

29

I
8 ·0

J.:~~.·.l~~.18 pcrc!3I1wges ........................ 54 33 13 36 Q5 9 21 62 17 O'

. .
.

Compa.riIlg the percwtage figures with those in the last line of T~ble LXX., we observe
tha:t the difference is not large,- but thll,t in each a1.!rorll,l CllisS there is a smaller per;
centage of occurrences of mu,gIletic charltcter O·When the aurora is in the zenith than
when ~ts altitude is lower. If we calculate the mean IuagI1etic character for the
several auroral classes we fi~ld- .

Auro.ral character ... ... ~ .. 0'5 !'Cl i:5 2'0 . .
Mean.magI1etic character for zenithal auroras 0'60 0'73 0:96 1'86
Mean magneti9character for ail auroras 0'46 0'67 0'90 1'71

. . . .

· Th~se ·figures also support the view that zenIthal auroras have a slightly greater.
influence on the magnetic character than' auroras of ~qtial luminous intensity at .lower
aItitudes. It should, ho\vever, be remembered' that during the 180 hours consideteci;
zenithal auroras were not the only ones, nor were they always the brightest Ones. It
may also be mentioned that aurora may have been in the zenith in an appreciabl~

number of occasions not included: Occasions when the aurora \vas certainly tiear the
zenith, bljt 'Was not explicitly said to have reached the zenith,were didregarded;. .

. . . . . .

§ 29. When compiling Tl!ble LXX the impI.'essionproduced. in iny mindWas
tMt.magnetic character 2 was surprisingly scarce.. This led to the investigation 011

which Table LXXI is based. To explain it, ta~e the case of Apr~LI912. Aurora Wa~
recorded at least once in i3 hours of the day, the last ending at2ih. GJ\tT.and tliere
was no occurrence during the remaining 11 hours of the day.. Accepting the' 13 hourS.
as hours during which aurora could be seen, we should have 13 x 30 or 390 hOllrs•.
MagI1etIC' trace was, however, lacking for six of these.. The 384 hours' trace avaiiabi~

included 58 \vhich obtained magI1etic character 2. Of the 11 x 30 or 330 limirs repr~.·
·seIiti~g the time of· day Wheh daylight prevented aurora from being ~een, i3 haq. no·
·ll.l!Lgnetic trace. The remaining 317 hours included 117 to whichcharaeter 2 was
·awatdeq., ]'or th~ w:holeday we h~ve384. +' :31 7 or 70i' hourS 'of lliagnetlc- tra¢'e, 6£
which 58 +111 or' 175 got character 2, If we tak~ 100' to represent the cMMl} w1U9~'
the 'aver~ge hoth- of the day had of getting magnetic character 2, the chance of

..

..
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obtaining ~ 2' ~ossessed by'an hOlir in th~ part of the day wh~ll aur~r~ could' be seeA
''Y~s ioo x (58/i 75) x (701/384); or 61; ,ihiitithe chance of obtaining a 2 possessed. by .
anhour in the part of the day when auroracould not be seen was 100 x (1l7/175) X
(701/317), or 148. The calcuiatioh is only a rough one, because the ilUrnber of h6tirs
which daylightpernlitted aurora to be visible was naturally less at th~begihnihg than
'at the end of April. Also there might have been toward;:; the end of the month an
hour of the day during which the absence of record meant the' absence' of aurora, and

·l).ot the mere impossibility ofseeirig it. 'rhe difference, however, between the figures
,for the hours duririg ,vhich auror;1 could and c'ould,not be seeIi is in ~ost months ~p

· 'large that the above nwntioned limitations hardly matte(' . .. .' . , . . '.
. . .

The only lllorithsinwltich the 'hours du;ing which aurora could, be seen were
~t all asdisturoedas .the daylight hours were the last three,. May to july, 1913. These
months showed.' an enormous fall in the number of disturbed hours ~as compared. with
the corresponding months of 1912, and this fall w'as Jess cohspicuou8 in' theniglit
than in the day hours. in June and Juiy,HHS, the total number of lioufsof:ihagneti~

char~cter 2 was so small that much .weight cannot be assigned to the percentage
figures. .. ' ". '. ," '\ " .

'i'aking the ,vhol~t\velve months irlcliided in Table'tXXT; we seethat~the expec"
tation,thata partictilar hour'of the day;,vill be:of'magftetic 'character'2wasneatlY"2'7
times'as 'great fora: daj"·hcnifhvlfen:- aurora c<:nild iiot'l'-be'seen;asifot a;nigllt~liour:'i'J" 1

t.. '.1 : ; • : ~ l. • . '. ~,~ . _ '~.• '" 'F~:--:. ~ : ·"-..-7·[, ""r : .~"erQ:~· ":~. ') :.-·-;:~)~~1t:U·l:~'~!::;' }

" .. '1913 :~vas everywhere an 'exceptionallY' quie,t,year;. ;and, ;1,912 thoughc..,mvcll
quieter than the average year, may at least be regarded as the more normal ye~r.. if
,we confine' ourselves to the seven months of 1912 in Table LXX;r, the ~al percentages
are alteredoniy fr6rri ,58 and i54 to 60 and 152 respebtively. The difference between
'day arid night hiagnetic di;:;tilrbaiic~ ~n the Antarctic may ofcoilrse' be much reduced
in a highly' disturbedy~ar near sUhspotrhaxiinum, but so far as 1912aiid '1'913 \Vere

· concerned the difference w~s least in the quietest' months.' .

The results we have reached may seem at first. sight paradoXicaL ,Bright
.aurora is intimatelyas~ociated with magnetic dis~urbance, arid yet the hoirts durIng
.which aurora is seen iLre the, quietest of the 24.' . .

'". ,

Inconslciering the phenoiiieria, thefust question that presents itself is whether
· there is any essentiaL difference bet"ieen magnetic disturbance as~ociate'd 'with Visibl~

:aurora and fuagrietic disturbance hot so associated.' As Table LXX shows fuagiretit:
disturbance atllight is in a good many"cases unaccoriij:HiIiied by visible aurora, and,it
is cOriceivabl~ that the mechaiiism of production' of the,se disturbances and of thb .
'disturbances experienc~d in d!1ylight hours is differeht from that of the 'disturbances
acc6:tri.pairied by aurora. Or} th~ other hand, if we take the ordinary ~agnetic storm;
'~~ recorded in 'Europe, w~ have the stotI!I simultaneously' in progr~ss at statio~s ih the
south, where no aurora i's or ever coula' be seen,· and at 'stations in' the north #here
.. +2Q32-N' .

•

..... -...
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31.!fora is brilli'ant; lri the case of the vertical force' the typCl of disturbance at ' a
'Eu~opean station 'does seem to depend to a considerable' extent on the time of day,
_b~t ,~e cannodrom th~ type of the" disturbance in the Dan'd H traces infer what the
hour of the day is. 'It is true that when bright au~ora is reported at a British station
the magnetic tiac~s at' the time' are uswilly, exceptionally oscilllitory"and such rapid
oscillations are usually confined to the night hours. Btinhen in Britairi the daylight
. • . '. r

,hours are the normally quiet ones, .

III the Ant~rctic, on the other hand, it is the, daylight hours ~hatare'norinally
'the disturbed ones, and while some of the n~ost brilliant aurora were unquestionably
acc~mpa~ie,d 'by magnetic disturbance of an extrernely ,oscillatory character, ,highly
,oscillat9ry; tonditions were also experienced in several hours near local noon.

-. ,.j,. " .,'.. .,. .
, , '

, ", If' we regarqed disturbances accompanied by aurora' at Cape Denisop.:as of a
special type; then the other type of disturbance including 'all unaccompanied 'by aJlrora
would'have an extraordinarily proilOunced diurnal variation, with a very lowminirllum

, ,atriighf .

Everything' considered, it seeij1s most reasonable'to suppose that the 'presence "
~r -a'bsence of aurora- makes no fundamental difference to magnetic disturbance, and
that 'the 'presence of-daylight alone prevented aurora from being visible during many

"of the daylight·-hours.whenacti,:e magneticdisturbanc~prevailed.,Possibly the
'eXistence of a distinctive spectrum :may lead to some method of ascertaining the
'preSence of aurora dtl~iilg--dayiight, and in that event we hop~ to reach. more .definite
:donchisions.,

'. - - ,r30~ , While there is a marked te~d~ncy, as, Table LXX shows, and as will
'appear more clearly pr~sently, for brilliant aurora to be associated with active
magnetic- disturbance, there is no close reltttion between the apparent intensity of ,the
two phenomena., ,- ,

" The 'question is, howeyer, a very complicated one for various reasons. In the"
'fhst"place 'the apparent brightness of the aurora is largely dependent ~n themeteoro­
'logical condition, on 'the age of the moon, and on the hour of. the:dgy. An aurora may
be bright over the greater part of the sky, or over o:p.ly a small part. 'l'he' brightness
,may be altering slowly or rapidly with time.' The aurora may: appear stationary, or,'
in rapid motion; Its distance may be less than 100 kill. or, more than 1,000 km.

, ,There are often visible at the same time.'auroras of different forrns, in different direc~

tions. In the 'ordinary slow-run magnetog'ram it is hardly possible to ·associate any
, individual magnetic change with any individual auroral phenomenon. The magnetic
changes which are clearly recorded are 'of comparatively slo\v development. When,'

. as sometimes happened, during, aurora,there were rapid oscillations,' the traces ,.-ere
,apt to bebint and to intercross, and the means did not exist of fixing the times of
"turlfing ,points m-th any high, p'recision. -Hour lines had been drawn in pencil~

"

•

•
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obviously: withmuch care, but it could, not safely be assumed' that the'traces of the
thr!le elements were absolutely devoid of paral1~x .. Again, there being no 'auroragram;

, ~he exact, nature of thech'~nges t~king place in the aurora near the specified times of
observation was in,general unk~own. Ti~~s of ~aximum brightness we.re uSually
problematical. . Thus it. was q1;J-itk impossible to say whethe~ magnetic 'disturbance

,an.d auror~liiltensitywc~e wa~ing and wa~ing together. " .

As a preliminary, the best course seemed to be to take out from the auroral log .'
· the hours ip. which aurora ~va& most prominent, and to make a detailed examination

of the magnetic,curves during these hours. Table LXXII contains'the results of this
· exaniination: , It includes all Greenwich hours, for which ma~etic t~aces existed,

during' which one 'or more auroral observations had been adjudged tomerii' character
· 2'0 or 1:5. So~etiin~s, as it happened, Ijlore than one observation' ,vithin 'the hour
.had been deemed ·of character 1'5 or 2'0, but in such cases only one auroral oc?urrence
,is' chronicled in the table. Speaking generally" preference was given to that ~ccurrence
which seemed to constitute the most intcnse aurora, but sometimes. the sele?tion was '
d8termined by the greater explicitness of the information conveyed. The local times
'employed in the auroral volume are. reproduced' as printed. The corresponding,
Greenwich times are also given; alid' it should be noticed that the local,'and' Gree~~ch
days .often differ. Also auroras occurring on {vhat following'local,time is'the 'firSt day
of a month;' may when Gree1iwich time is used belong to the previous month:

,The ietters g,l, p,r, y in thecoiumn headed colour stand respectively lor green,
lilac,pink, red and yellow. I~ the e6luml1 headed type the letters A, B, e,G, P, Sstand
,respectively for are, band, curtain,' glow, pat~h, and streamer. More than one: typ~
was often present; and not infrequently several specimens of the same. type were,
simultaneously visible. Streamers and glows whim' seemingly of trifling importance,
are sometimes omitted' from. the table. The entry under. Alt(itude} usually gives the
greatest height above thehoriz'on,attained by any species 'of. aurora at the. time of
observation. But sometimes when the highest aurora was clearly of minor intensity;
,the ,: entry: refers. to the brightest aurora present. Preference 'was also given to the

.' ,more ;stable and substantial forms, such as arcs and curtains, as compared with ,patches
and ,streamers. Aurora usua~ly extended over a c~nsiciera,ble area. 6f ,the heavens.

·The~ntry under dir(ection) is intenCled to give r,oughly the ,a?i~uth of the ce~tre of
the auroral area. For example, N. appears if the aur~ra is given as extending from
N.W.to N.E. or from, W.N.W. to E.N.E. In many cas€~'nbdoubttheobserver, if

. " " 1.' \

, fixing on .the centre or greatest concentratign ,of aurora at the time, would have judged
somewhat 'differently. Nci direction is spec~J;iedJ when aurora was in the zenith, t~ough
!!i~ course,insuchcases there maybemu~h~ore au~ora.il1one se~torof the hc:a~?~ns

.:than another. The general resultsas to. directioJ;l in.. Tabk LV are in full accordance
with Sir Douglas Mawso.n's conClusions.* ."A,very smallprop9rtion o,fthe derr,onstrations

. . ~~ . . .' ';. . ." :

..

•

•
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~y~r ~:pp.~!Hed h~. t~es6~th!'lr~ s~y. ',,' Tlw 1lJ,0st £r~qu!3~t s~ctor is betweell N.W. I1J];q. :N.;IA,
~~q mqre !l:b~ndantly betwe~n ~. and N.~, thanp!3tween N, an<;i N~W.':

'~J O~ thefiye col1J;mns devoted to the tiIlles of turning points the first two g~ve t4e
(Qr~en,vicp,)d!1yandhour, the last three t~e minutes as applying to D,H and V respe9~

tlvely. l'here were ahvays several turning 'points, often quite a large nJilllber, witp,in
the hour, but as a rule only the most prominent one for the element concern~d is recorded;

, , ~onwt~llles, however, two tllrningpoints are givell "ivhen bot1J, we~e of special prominence. ,
Fqr e:lf"~lllple, on June 9th, 1912, turning points for Hare entered at 12 h. 15m. a:nd!1t ' , '

'l2h. =?Onl. Theser~presented the absolute n1inimum and maximuni,of the,day, th~
F~nge 3Uy ~or the day arising from a cha:p:g~ which occupied only fi~e iniilUt!3S. 'Some '
till.les a, t~~rning point is entered when the magnetic conditions are describ'eq as qlliet,
.In such ,a case it represents what ,vas a maxiinum or minimum for, a period llsuaHy of
p.n hO\1ror !llore. When lloe~try, is made 'in any of the ,three " minut~" co~,!nllis, i~ • '
~e~lls t4at J!orie of the visible turning points seemed of special prominence or signi~c~ilCe, '
;',J'he letter ~ atta~p,eci to t4etime ~fa turni~g'pointi,n D illlplies that it was a nl!1~i!l1~!1i' ,
,of ~a:stel)Y (orminill.lum of westerly) d,edjnat~oll; the letter W iplplles the opposit~;

T~e sigl1 + attac4ed to a turning point in :tI or V signifies that the elelIlent at ,this tillw.
,~yep;t thr(mgl;! a ma;xill.lum value. T4e sign -;-' similarly signifies a mini!nllfll value. FQr
!l~~~pl~, on May 16" 1912, between 8h, and 9p,. Greenwich time D.!1ttained an easterly,
maximum Itt sh. 3Qm., while H and Veach passectthrou,gh a minimum value at sh. 40111.. - '. " . - .' .,

. ."' .

The entry in the column headed h in Table LXXII it should be noticed is the'
~oJ:1rqt '~4ic4 th,e69mi~wtes t~ w~ich the ~an~e~ !1P~ly be.q~n., F~J; eXl1~lpl~,on May, 16,;
Wl~Jhlj El1:nge~3 ,ly (<!r:.34/'~),in p, 2?yin Ha1.1q,~,2yinV,be~on~to th~ h<'llg- C0l.IJTP,ell;,
9i~"a.y.,S~: .•G:.M.1';. "R3:31glls (tr~.gi.v,en t~~y, b~t thi~ d,e~ree,of :a;c()~ra9)' can p,argh: b9
,cl~.Lrp.~,-_-~_~.P.4fj!1l1~. i~. t~e:.~c!1~~..:?t Yf<l)Vher~ ,~~e t~a9l3:: w~(>. not~i,!1{!,equ~I!tl}' ~op.le'\yhl1~

~~<lli.iJlj.'~n,t7",1Any RH9~rt~j~PY!11;;t,~,c~ip:gto tlr~89,al(J val':l(J(>.~ive!1~~l Vo!.}. rart ~,pJ} ,96;
'U,I~ ~rili, 7~, ~pplies <:>f c,01!,rse.~o., t~~ rangl3(3, in 'I'~ble,~~4II, t>;~t' .'1ll()ert?-~nt~(3~ ot b~(3c.,

't'!l:IV.~~<l9 ~ot CO!1!« il1, l,1s the r:\t:nges\ver~:aU calcu,lated frol.ll gifferences of qrdina.t(3§., ,

'., Thed(3scriptioil of tlJ.~ cur-ye ch~racter~stics is necessarily very slight., '1'h\l
'~ntry' " Bay EW": meal1s th~t during tire'lJ.our'ill question th~most pronrine~t change
,in D was a: 'll.l~V(31ilent to 'the (3ast,' f611o\vell' by, a 'retlll;ning movement to the' west:.
"Bay + -" iIi the case of either H or V means' thqt the iuost proniinent phenomeuOJi
:w~s· aris~followed, by-a 'falL "Bay WE'" and "Bay:--+" signify the ex:act
opposite, th.~ westerly mo-yement 'in' n: .and the' fa.!l in' Hor V now' coming first.·
During th(3se bay moveme~lts shorter period 'oscillations nearly always occurred, but'
'their exis1A;lllce is 'notliletitiOil'ed expl~c'ltly;"ilnles(3' they wer:e more prominent than '
~l~n;al. - SO-9aU(3d oscil~~tio'il..~ '1iis'teq onlY ~feW min~tes, while' the t9' ariq fro inov\l\"
'ments described as bays u§l1aiiy''toou'\tt !e!tst half, an hour, somet~mes" :190upl« of
'h~rirs~ To and fro movtiments in:tetlhediat~in length between oscillaticills.and bays ani

. . -'I

sometimes described as undul(l{1'Qns, ~nore eSJ?ecially w4en'successive members of the.. , .' ...

, '.

..

'.
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seri~s ltre of similar lengtlJ. and alllplitud,e. In many caSe!' durillg anr9r.a' ~helllagIletjc,
Qurves p~~se!1t.ed.q.()1.!lmsual features,exhibiting the usual succession of min()r irreguh\.J:.
osqm?-t~gl.:\s., The term applied ill ~mch 'cases is" irregular." But sometimes along

, wit~ the. ~hor~ pe.riod osci.llations there was a conspicuous general drift in onedirectioIl,.
III s11.qh cl].ses the direction of the change is indicated, whether aneasterly or a wester~y

lIl~ve.me).),t il~ l), or it rise oriall in the fOj'ce, I~ ma~yca8es the propriety of the'
de.sgripti,on b3,y E-:-W 'or bay +- is beyond any ql~estion. We have, forinstan.Qe,
followiIlg a quiet time a mo~ement setting in simultaneously of' !learly so in the three. '
elements, 'and persisting in one general direction for, a considerable time. The' rat~,
P! ch~ngegradllal1y reduces to zero, a recovery sets in, the element'returns to nearly
its original value and beqomes' nearly 'stati~nary. J~ other ~ases, however, th~
accuracy of the description is more open to doubt. '¥hat one. man takes as the E,
movement in an E-,W bay a~other might accept as the Emovement in and earlier' ,
W-E bay. A good many cases of this kind have been described a "irregular." , A:
more detailed accolmt of one or two of the earlier occurrences in Table LXXII niay'
hel~ t() make things clearer~ ,

On March 24, 1912, t4ere was aD, turning point (westerly extreIlle) abont
10h.55m. G.lVL'+., Between 10h. 55m. and the easterly extreme at Eh. 10m.
mentioned in the table there was a movement of about 14' (13y) to the east. Thi~'
was interrupted by some six small short period oscillatiOl~s. ' J3etween llh. 10~1. a~d
llh. 46m. there ,vas an aggregate movement of 13' (12 y) to the west, interrupted by'
some 15 'small short period oscillations. ,The portion of clirvebetween I,Oh, 155m. and
111:1. 4,6m. comp~ises' the tmyE-W assigned in Table LXXII to the hour llh. to 12h,
Between llh.46m. and l~h. 5m. (the E turning POi!lt mentioned in the table) there
was a smart 'movement of. 30' (27 y) to the east, interrupted· by soille nine minor
oscitlations. Th.e retUrlIlnOvement to the west, includillg some nineteen sl~all oscillations,

',was'm<;istly concluded by 12h. 46m., and th~ second bay E-:-W which is as~igIled',in'
Table LXXII to the houf:12h. to 13h. may be regarded as extending from llh. 46m. to '
12h.46m. But the general movement to the west was resumed at a slower rate after
124. ~6m.,and 'the position eXisting at I1h.46m.w;ts not recovered until 13h,. 30m.
'J,'lms. opini,ons llligl1t di:(ier as to when tlW second bay ended. During.thetw()hou.~ "
in q~estion,the :j:I trace shows a number of tiny. oscillations and the~e is even a slight
geIler;tlconcavity ,(m!Lj(illlumof force), centering about 12h. Om., but ,this see~ns too
i~defillite to be described as a bay +-. Bl,lt\~~ell 13h. and i4.\1. on ~rarch24, nlOro'
than ;w small oscillations varying in character can be detected in the D curve.
These were, sl,lperposed, on a' general drift tQ" tIle, west, which continued until nearly.
15~.. The turning ,point assigneq at l~h. 45m"j,iI\i:the table· was the result of a larg~r.

t~a,n \lsual swi.n&-t~ the. west: immew.a.wly J;tlvl!!;eQ" wl:1!Qh sl!p~li.e<;lthl!Pwst wl,ll?terly ,
:rea,<:ling betWl(eu !~h, l\...1;1<1" !4:h. gi5,m,

, Take again March 29; 1~12. Here' there was an exceedingly prominent baY'
W-E in D,the ,turning point (W! ?:t Hi~~ q~m~ G)VI,'.!', 1.?eing the wOl;lterly'" extreme.
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. ior the day. There were 'synchronously prominent bays, each +,~, in II imd V
The turning points at 15h. 55m. in Hand 16h. 10m. in V-which represent the
maxima for the day-differed a little in time, but the curvesare rounded; dnd slllall
oscillations determined the exact times of the ma~ima. Opinions~ight differ as to
exactly ,~heiJ. the bay movement began ore~ded in ~ny one of the elements, but the
existence of a' bay moveinent, of an outstanding character. as compared with the
movements in adjacent.hours,is patent to the eye. In tlus case the one bay movement
,~ascomlllon to the two successive .hours 15h. to 16h. and 16h. to 17h. Also wh'il~

there were as usual numerous short period oscillations, these were of. trifliitg amplitude
in the case of H and V, and evell in the case. of D. doubt wai'lfelt asto whether special
mention of their existence ";vas call~d for. . . '. .

.There are eleven hours in Table LXXII for ,vhich there is no auroral entry, for
e~ample Dh.:· to 12h. on April 27, 1912. The auroral, ob!lervation leading' to the
inclusion of 10h. to Dh.in the ta?leoccurre.d at 10h. 59m., and there was every
reason to suppose that the aurora continued bright during the earlier part of the
subsequent hour. In' this and all the other sImilar cases, the magnetic character of

, the curve~ showed that the hOllr was clea'rly associated with an immediately preceding,
or succeeding hour to which· auroral character 1,5 or 2,0 had been assigned.. . .

During'sonie of the principal aliroras the most, outstanding magnetic phCllo­
menon is ll.lldoubtedly the size .and· number of the short period oscillations, especially
in D ~nd H. ,Examples are· afforded by June 8, June 9 and July 6, 1912.. Usually
a bay movement is also recognisable. 01). these occasions, -especially ~in the V curve.,
When bay movements occurred simultaneously in tl~e three elements the most lisual ,
type was 'EW in D, anci + -'in Hand.v. Some of the best mark~d and most,
~eg~~ar. baYI110vements were of comparative:sJiJ.~ll amplitiIdEl , and on such occasiollS
twobay ~ovements sOlnetimes occurred'in close or im~iediate.sequence. One of the,
t.wQ bays might .b~ of very small amplitude, and, visible only because .the subsequent or

. pr~ceding portion ,of curve was exceptionally quiet.
. . '. .

.§ 31. • In all, 250 hours are included in Table LXXII. The earliest·ended at 7h.; ,
the latest 'at 23h. G.M.T:, and the number 0f occurrences in the successive Greenwich:
hournveni' as follows-:-i, 6, 10, 11,19,25,38,37,19,19,7; 7, 10, 12, 20; 7. 2..' The two
hours ending respectively at 13h. and at 14h. G.M.T. supplied practically eqlJaL
numbers; 38 and 37,' of occurrences. Thus the titne of the greatest frequency may'be
put'at 13h: G.M.T., i.e., 22th.L:M.T:,.and another maximiIm appears during the hour
ending at 2Ih., say'20th.G.M.T., or 6h.'J;..M.r.:This seems in general i:',greement
,vith the results obtained by. Sir Douglas Mawson*.frolll all his auroral observations.
It is true that he makes the morning maximum of frequency at 6h. 'or 7h. ·L.M.T. the
principal one, but that is when allowance is.made for the impossibility of seeing aurora
at these hqurs.except near' mid-winter: Sir, ,Douglas~i r~inarks "OU:r, experience at
-', ., . . . ".

,~ Records of tho Auror~ :rolafls'-'f' 166.

I
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Cape. Denison very conclusively indicated that the daily perio'dof apparently.nlost
intense aurora; was betwe@ 9 p.m. an'd 1l'30 p.m. (i.e, between :1.1!h. and.14):J.. G.M.T.)" .
fits in exactly· with the results embodied in Table LXXII. These results also throw
an interesting light on the data arriveq. at in Tables XLVII a~d XLIX for the diurnal,'

. variation ~f magnetic disturbance at Cape Denison. ' .Taking the whole fifteen mo~ths'
available, it \vas foimd that whether the mean ;nagnetic character or' the frequency of .
occurrence of character 2 was accepted as the criterion of magnetic disturbance, there
was a principal maximum in the hour .ending at 2h. G.M.T.,and a'secondary inaximum

.in the hour ending at 14h. G.M.T.. It would 3ppear that this secondary maximum of
magnetic disturbance is intimately associated WIth the maximum in the frequency of
bright aurora which occurs at .practically. the sa1p.e hour.

The fact that Sir Douglas found, whel! allowance was made for the influence of,
t\vilight, that the frequency of aurora went on increasing from a, miiumum at 2h~

L.M.T: (16th. G.M.T.) right up to the time ,\Then daylight i,!1tervened, is also very
suggestive ip. view of thef~ctthat the all month results in Tables XLVII and XLIX
give minima' of magnetic disturbance in the hour 'ending at 17h. G.M.T.,·. and a
.continual increase thereafter up to the maximum in the hour. ending at 2h. G.lVtT. (or
ll-~h. L.M.T.). 'l.'his isatleast inharmony·with the view that the phenomena which
appear as aurora when the absence of other light permits, ,continue (whether visible
or invisible)thr~ughout the twenty-four hours, and~ttain at Cape Denison a maximum
near .local noon: ' .

Of the 250 haui'S inchided in 'rable LXXII, there \vere onlv 227 -for which' the
rec6rd \v':ikc6mplete for all'three magnetic elements.. The dist~ibU:tion of these 227

, houl'S throughout the (Greenwich) day, and the corresponding meaU:valliesCltlculated
forth~ Iiourly ranges appear in the earlier columnS"of Table LXXIII. Mean' results are
given for. the two years separately, as \\Cell as for. the two.cqinbined.' Excluding .the
first· and last hours, for. which the number of occurrences was insufficient, the ranges
obtained for D show little dependence on the hour of the day. In the case.. of Hand
V.the ranges tend to be larger in the five hours ending at 16h. G'.M.T. than at other
times: The mean V. range is the largest in both, years, ,but its excess over the mean
D and H ranges is not large. ,For the two years combip.ed, the mean D range is a
shade less than the mean H range. In the case of-the absolute daily range-as appears·
from Tables' XLV and XLVI of Vol. I", Series B, p. ,,' 266-V supplied as here~·the

largest mean value, and relatively considered the excess of the V daily rangeover
·the, D· daily range was fairly similar·to that seen in Table·LXXIILBut th~ mean
absolute daily' range in D, exceeded that in H,' 'FTherewas, however, a tendency 'in

'the absolute H- range to increase in relative importance as ,disturbance incr~as~d. '

,A remarkable fe~ture in the results)roni ~our~ of brig~t· aurora :i~ TalJle LXXIIJ
:is the relatively small size of the mefl:n hourly ranges for 1913 as compared with those
for .1912.. The reduction is relatively much greater, than in the' case ,of.. the . all-~d~y'.
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~'dailyrallg~s. 'It is due partly'toihe absence during the atiroral displays 6£ 1913, 0'£
any magnetic disturbance approaching several associated ,,,ith alirQral displays dprhig I

'June ana Jilly, 1912, and partly to' the large number o{ cases duri'ng ,1913 whrin
" 't' , , .. _ ' .,

magnetic c?!1?itioilsat times of aurora were ql1Jet rather than disturbed. .'
, ,

The last eight cohimns of Table LXXIII deal specially with Ju'ne and September,
"1912, the only two months for which measurements had been made' ofholirIy. ranges
'bli ail'days. Of the 140 hours ofbtight' a~u'ora,dutiiig 1912, June cohtfiblited39 arid
September 19: The columns headed "ailrora" give the ,meail ranges derived "ftofu
:these thirty-nine or nineteen holirs., 'The liunibei's of occasions for ,vhich the respective
, hourly means were obtained are given eneIosed iiI ?raqkllts~ Fot e:;mmple; the vahie.
,..f?i:, the m!3an range of H for the hour 12-13h, in June was a mean derived froin seven
"days. ' ;rhe columns headed " all " give for c(Hnparisoll the mean ranges derived frcHll
.all days of the month. '
, ' ~

, ' The values' given at the foot of' the colilinlls headed "aUrora", are obtaIned
from the aggregate of the ranges on all the hours -of bright aurora divided br the

'hUmber, 39 or 19, of these hours.' The values at the foot of the columns headed " all "
. • t . ' . • .

:a.~~·.analogous qUantitIes derived' from the all d~YTahges. For example, tbemean
;value' 26y.for Ii in hne is derived ftoni (is x 1+ 30 x 4 + 33 x 7 + ) :' 39~

.1 . "I.:::-~.........:' . ,! .

:" It will be seen that while the- range dur:ing an hour of bright aurora was not
~l1ya~a~lyin. excess of the average from aifd~ys of the month, the excep~ions' to the

,rule'were' few, and on the average occasion of bright aurora the range was more than
'th~' fuean ftom all days." "

The mean hourly ranges derived froi,nthe 5shours composed of the' 39 Jilhe'
'and 19 September hOUl'S of bright aurora are respectively 50 y for H and 67 y for V,
Thefonher is'almost identieal with and the latter hot very. largely in exdess of the
,means derived from all the hours. of bright alirora dining 1912:' It thus seefus
reasonable to suppose ,that the conclusions derived from June ahd Sept~mberate

fairly applicable to 1912 as a whole.
" '

§ 32. As already mentioned, the assignment of auroral characters, .and so the
,choice 6f hoilrS inciuded in Table LXXIII; was made before the publication of the volume,
," Records of the Alirora Polaris." When it appeared it contained on p. 149 a list
drawn up by~Sir Douglas Mawson of the eases 'when " special colour Was lloted." , The
great majorityot' the hours th~s indicated had been included in Table LXXIII, brtt in

'view of tl].E(ir special selection by Sir D~hglas Mawson it appeared desirable to discuss
them illdi.vidually in more detail, and ,that accordingly has been. done." The l!lagnetic
chrves 'had been gone through anterior to any of my work on the atitora, and Do. list
,had' be~h made' of shott period disturbances, for compari~on With corresponding
'disturbances·1atCape 'Evans, or Eskdalemui"r. The list, so ' fornied" included' , a

•
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coBsideraBle iiiliiiber of the occasions on sir Douglas; ilst; iii caries \vhere a detailed
comparison IS intended' with cape Evaiis and Esl~dalemuir, the data no'" giveft are
less eihaustive than woUld otherWi~e have been the case. 'It is hoped to reproduce
some of Jhe portions of magnetic trace concerned iii a shbs~qileiit voltinie.

'May 5,1912; 21'30 (11k. 59m, G:M:T.j.=The last previous observathmrecotded,
'at which aurora was observed; occurred 3t hours eatlier, so it .is uncertain how
suddeniythe aurora developed. The note at 21 ;30 is " Clear sky: Bright moonlight , " "
k bright aurora in pr6gfess. Acontorted curtain about 45° up , , .;; The colours

, obse~ved \Veregreeii; yeiiow and pink: The subsequeht hotes \Vere "2i '35. The'
curtain' has rio,v risen to, 60" up : ,.'; "~2i:40 It lias liow faded . , ;' 22:45
arid 24'00 ", No aurora visible.'; ,The imroral characters awarded were 2'0 for the
hours i§h. and i lIli:, and 0'0 for 141:and 15h. (1:M.1\ ,

We have here to do apparenHy with a very intense aurora, which di~:iiot,
however, reach the zenith, and \vhichwas of coinparativeiy short duriJ.tion,~ "

. . . .

,Iii this iristaiic~ ,,,hat' the magnetic cu.rvesshow is a fairly isolated. distur~ance
'commencing sharply in boW b arid V at about iiii., 15in. TheR:' inaghet was
~ticidJig at the tiine. ThC ihitialiriovements, to the east In band:ihcl;base'lll V;
\"ere very large arid rapid: They \Vere foliO\ved by tapid osciiI~tlons of considetitble
"siie, especiaHy Ih D, the oscillationsheinipnost note\vorthy 'bet~e~n ii'h: 30rll';~aiJ.d

'12h: iOfu.The oscillations about 11h. 50ni;' ~rought 'b~ck b beyond 'its ori~ai
position, arid \vhat the D trace shows is a sort of' double bay with the riiagrfet finally
pointing a good deal to the west ,of its original position; The V tr~ce shows asingle
aeep bay; the recovery riot beIng quite complete. This was one oft1e short storms
common to Cape Dehisoii and Cape Evans. The storih \VaS one ofihose dealt ,vith
iii the 'Volume devoteCl to tlieCape Evaiis observations. " The Cape Evans curves are

, 'feproauced ill piate xxx'vitiA 6nhat vohime; ,vhich irtcllides the five hours enalng
at 131: on May 5, . ' ,

Magnetic character 2was assigned to onlY hvo hours 12h: and i 3h:; the saih~, as
got autoral character 2, but character i was assigned frOln S1, to llh: and froin,14h:
to i9h. Thus it \vas not a case of a highly disturbed time occurring in an QthenVise
absolutely' quiet time, bllt of a period much,' more highly disturbed than adjacent
periods, alid eXhibIting disturbance of a special type; '.the conciusion of the speCIal
disturbai:i.ceis not so clearly inarked as its commencement, but ther~ ,vas no striking

,movement after 12h. ::iom: ahd the bay ill Vended about 13h;

. Oill positive ihfofinatioir as to the preS~iiceof aurora is limited to the ten
miliUtes iIh; 59m: to 12h:9ili:' GJ\I:'l\ \vhi'ch includes ohly the end of the period
aiiling ,vluch iriagn'eti:c oscillations \vere promliient: We also mew thiJ.taurorahad'
ceased to'oe Visible by 13hd4ili:

~e32-O
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'May 12, 1912, 17·00 (7h. 29m. G.M.T.).:-'-Theearliest :1uroral note on this
'evening is "16'45. The sky.is now dark enough to diseernseyeral of the brighter
stars. An auroral glow is just visible in the N.E. and is rapidly spreading." , The
note at 17,00 is "A fine display is in progress, extending . '~'" to 'a height, of
about 20°/' and a reference is'made to red colourin the lower border of the principal
curtain~ The only further auroraL~ote for several hours is " 18'00 (8h., 29m. G.M.T.)
The nebulous arch still continues, but is graduaJly fading."

'The auroral characte~s awarded were 2·0 for 8h., and 1·0 for 9h.

'Aurora was noted again at 21'45 (12h. 14m. G.M.T.), but we have here to do
apparently with an isolated display; which was brilliant for an hour or so. ,

, ,
, ' ,

May 12th was a day of considerable and prolonged magnetic disturbance. In
all, fifteen hours including Ih. to 9h. were awarded character 2. The day was also
l;Ughiy,distu~bed at Cape' Evans, and the .Cape Evans' curves for the first fourteen and
'thelast three hours of the day are reproduced' iIi. Pl~te XLI of the volume devoted to '
that station. Two intervals, 7h. to 9h. 'and 11h. to, 12h., contain comparatively
.isolated 'di,sturbances" and are included' a'mongst thos~ for, which' comparative Cape
bepisonanci C~pe ,Evans data'will be given~ The first of ·the,two intervals,includes
~mongst, those -for which comparative Cape' Denison and Cape Eval'.s data will be
given. ' The first of the two intervals includes the time of the brilliant aurora. The
aurora was first seen during twilight, and but for the twilight it lllight possibly have
,been' seen' earlier than 7h. '14m. a.M.T. ' The D trace ,was the most disturbed. It
shoW's a d~ep bay, the turning point·in which at 7h. 35m. s{lpplied the extreine easterly
reading of the 'day. The, commencement 'ot the bay might. be put at 7h. or earlier,
but 'the most 'striking part of it was a sharp easterly movement comme!lcing about
7h. 25m. and including the time when the most brilliant aurora was recorded. ,.AJ;ter
the easterly extreme, there was a large nearby continuous movement to the west, the
most rapid 'portion of which ended before8h. 15m. During the time covered by the

, bay in the D curve there was also a bay in the V curve, commencing at about 7h. 15m.
and going on until about 9h., though the end is rather indefinite. 'There was also
disturbance in H., but'it was of a less regular kind, and ",vas no larger than during

, adjac'ent hours. The disturbance was not one which made any great appeal to the
eye, and was in no way remarkable for, short period osnillations.

, May 15,:1912, 20'45 (llh. Hm. G.M.T.).~The latest previous auroral note
.stated .that the sky was 'obscured ~W 20h. The note at 20'45 r~ms:' "A bright
nebulous band 30° 'u]) " ' . at' the.'E, extremity ,vas a strongly coloured green;

'yellow arid red streamer.;' Aurora of various intensiti~; mostly faint i~noted at
.intervals up,to 23,00 (13h. 29m. G.M.T.), after,which no aurora was see:q. for some
.hours;.; In .this case, we:have an aurora lasting for more ,than two hours, but after the
{first hour it does not seem to have been at all bright. ,:'The_~uroral charaQters a\Varded
were] '5 for 12h, and 13h., and 0'5 for 14h. The magneticcharacters"w:ere 0 for 10h•.

•
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~ for Ilh. and 12h., and 1 for 13h. and 14h,' The D trace has 'rather a well marked
bay (easterly deflection)' commencing about 10h. and the interval 10h~ to, 12h. was
one' of those selected for comparison 'ofCape Denison and Cape Ev~ns. The dis­
turbance in H and V seemed· rather to lag after that in D; and r~sembled rather ~wo

short bays than one long one. All the traces showed active oscillations, though ,9£
no grcat :size about Ilh. :ind a little before Ilh. 30m. The times when the brightest

,aurora was' noted were Ilh. 14m. and Ilh. 31m., Though decidedly reduced' after
i2h., magnetic disturbance remained fairly aotive until i3h.

The magnetic disturbance on this occasion, though not very large, is fairly
distinctive, and its most active time, if not identical Fith the time of the brightest
aurora, made at least a close approach to it. ' , '

'. June 3, 1912,' 21'40 (12k. 9m. G.M.T.).-It is noted that at is·oo the sky was
clear; but no aurora was visible. The next note at 21'30 is to the effect that an arch
was, visible in bright moonlight. The note at 21'40 states, ~'The, arch has slowly
exte~ded to the W., and is yery bl:ight a~d shows a red lower border and a' greeriish
tint above." The note at 22'00 is to the effect that the display had faded very much,
and no aurora was 'visible at 22'10 or 22'30.' A slight revival occurred at 22'45 (i3hi
l,4m. a.M.T.) and 23~30 (13h. 59m, G.M.T.). The aur~ral characters awarded were
1'5 for 12h., 2'0 fbr 13h. and 1'0 for 14h, , Every hour subsequent toSh:wa~ awarded
m'agnetic' character 1, but the disturbance was ot" a very third-rate character, !Lnd
there was nothing exceptional. bet\~een 12h. and 13h. ' . ,

June S, 1912, 22'55' (13k. 24m. G.M:T.) et .seq.~Aurora of minor bright~ess
was noted at 20h.35rri. (Ilh. 4m.) and 22h. 40m. (13h. 9m. a.M.T.}.Tpe note at
22'55 funS, "A very brilliant aurora .'. . Two strongly defined curtains .over­
head . . . These wax and wane rapidly.,. . The luminescence ripples along
the curtains." The Clisplay seems to have been at its maximum from 22'55 to 23'10
(13h. 39m. a.M.T.). "The brightest col?ur effects happened bet~een 23h.and 23h.
5m., when bright rose-pink and red appeared below the usual greenish-yellow of the
curtain, 'and emerald to peacock green above." The curtain reached the' zenith
during this time. Aurora, of considerable though smaller brightness is noted, as

, appearing in or near the zenith at 23-12, 23'25 and 23'40 (1411: 9m. a.M.T.), and at
lower altitudes at various times up to 00'40 (15h. 9m. a.M..T.). No aurora 'was seen
at 00'50. There was a faint revival ~f it at 1'00 and 1-15 (lph. ,44m. a.M.T.), but
that was its last appearance. ,The auroral characters awarded were 1'0 for 12h.,
2·0 fo~ 141., and 1'5 for 15h. and 16h. Magnetic character 1 was awarded to 12h.,
but \vith that exception every hour up to 16h. got a 2~ Th day was thus generally
disturbed, but the disturbance between 12h. 30iri. and 14h. 30m. a.M.T.was quite out·

'standing. This was one of the intervals selected' fo'r-the comp20rison of Cape Denison
'and Cape Evans. The D, H, and V traces' were all in the highest degree oscillatory'
'from about 13h. 20m. to 14h. a.M.T.' , This includes the time when, the. most
striking colour effects were seen: ' . .. '



T4~s. i\urol'~l d.i~pluy is. p1!:rtip~laris~~ py S~! P911gli\S Mi\1VflPH as. pn!'l p~ th!'l
l~wSt olJ,tst~I1dingd.isplays obse~Yed, At itij ()linm1C it ff 1Yi1~ 11. rell1::&r)plble !'l~ipi~ion
()~ intense a,uror111 l1ctivity l1n~l of cq)OUl',!' . Qp. tge m~gI~et.ic siq.\:l We. hiLye pne of t!le
'lJ1osp qutsta,nmng ~?iliibitions of J:1l'ge. mpiq, 9~9ill}1.ti9ns, }1.nd tJ:le n~l!geiAR eng.
!'tiU nwre in y, was yery large, '.,

. • TQ~Ql1P~ :J];y~ns. cl;lr:y\:lS. tor t~e. W!lOJe pf J~Ie.8th! an~ t4e fus~ iiv§ 4()~p:s., g!
Juri~ 9th, il-ni reproduced in PJateI,III o~ t)J.e. voh1-me dealing wi~h ph!1t s.t~t~op.:

~. .

.lU'M !); 1~1~, ,gg'4~ (Ph· 17'm: G,M·'r)·....-.,..f.,uroJ;1!: \yas g):JSeFVed a.t ~4~ earlies.t
"' - ' - . . - . - - ...' '.

,l),b$eJ;Yfl;tiQrt',ot .t4e. e.v\:lll!ng nQ9 (7h: g!)n~: .{i.l\'I.'.!'Ji1.nq, ~t ~ve~y ~U.PS.e.ql1ent 9P.S.~E;:

vation with, Olle exception. At 22'25 (l~h: !5tI11: q)\'):·T:) itwa.s ,y~ry ~r!ghh Jt Wa.8.
!fl!i!!te.r at,~g·4.:o., 'bH:t 1Vl1S brighter l1gain i1t ~f·44. '.!'h\:l note a,t gg',:!8 !~, :!! A s.n~a.ll
J~!nglH!t. ()!q()!~1l:r l1PP\:l~l'!': .' I1n~ the, ~11-r:imljl!1s,brighten~d gelier~llyt A'
'gl1!l4 r~~g4ec!, t,4~ ~!'ln!th a.t ~~w Pi.l4: 2~li1,(},M·T): Auror~' 9i va.rfin~ ~r~~htg!ls.~
1Y1!-~ !ggor4e~ ,fitint~rYi1ls ill1,til Of'35 (174: 4)11.), After ap. lrQur pr lTIOre.?s. a.PS(lng~?

H W!l§ ~.~~~ryiij!1?le?' !mt ygl'! ia.int , TIl!~ ~ur?ia~ ()h~raQtcrs a1va.rq.e.~1 'Y~rg rg !fR!g
'§g, re:!, !}A:/'2'Q fgr Hh.l1~4. ~.41)..! H for !§h:, l'p !o~ J64, m~c! 9'5 for 17~. ~nc!, ~~h:
, " .'. , ... ~ .

.' :. With th~ .e~wmthm gf -?J!" ~Q:, HA: ~m! WJ,:~ \Y$~g ~gp h iJ'l.! th~ JHmmw§r~

9t. m~@@P!gp.4!j,mqt~1'~, Tgf!!~ .~i!§ ~qtiy~ g.t~tmbi!nc~ ~r' Q9:pe pe)1!~Qp: the. 1Y!H?!~

:qllY JllJ!:?§§@§nLtg .H4·. 4Qnl'i ,1Yith g()m.p"l);mt!Y~J! !lm!Jt int~~Y~Is. t.mmHJh 2m: t2
14h. 30m. and from 16h. to 17h·,Ther~'W!'l'~ §p§~j!J.Uy q§gi!Jf\:tRFY t~ffi~§ Jmm !g4, gill:
,tg !gp,'fl5rh ·!1-lf4 frpm 11h. 5Qp.l: tq Iii]), 10m;, Tp~ q~~ly amOl'::t! OpS§rVl1t!9!l q.uripg
W~ Arst ot the i)}te!'Ya.!~ 'Y~s At gb~5. (l~h:Hm, q·M,'!':), ''J'!l~ p~~l1~rk m.a'q!,j~ !p§J:§ly
1!P'itt(),:' jmplyipg t4l!t Nle cpuq.jtiqp.s Wllre sim!l~r t9 th9!'!J. 6):>servep. H hom.'~ !'!!'rlif:lr,

• )' •." - •• J' , ,. .' • - ,-.. . •

Wh§p. .t)J.(3re\Y~8 a. n!,pulqus pand only ~o JlP, . At the tll11~ of the pext observi!t!o~

'~~:~~ '.ugh, j~m.), when aurora 'was des!3ri~d, lj,S ve~y bright: P!agnetj:c ili.sturP~I!~1l

\t~:w~i(~c)tye 1y'a~ mllqh Jess aqtive' Hla~ it. ~~~ b!,eI) s!l~rtiy' pefore~' .A.!l re~~r4s Nl:ll
'§§¢Clnd ·ii!'t~rY!1I,··nh. i50!ll. W HiP.· "!.Om,; when: rfJopid n~agp.etic p§:(@atig)l!' 'Y§te
p~rti~ularJyin e~idenc!',ih~re ~rll nqtes·of a~r9ra ~tOO:i;l9 (14lr~·'!Qm.), OO·tQ (itip., Qffi:):
PO'515 (i5h..24m.)a'u<i 01 :19 (15h. 49m, G.)\LT,).. On the' first of th~se fOll~ pcca§jon~

th~ l~~t~ f1ms, "The [j.groI;!1· 4i1o~ incr~.~s~q. i.l~· pr@ancy. ~ ftrchgio llP . ~ t
'9fi't~!J las~ t4re~ pI tl}~ 9()G[j.s.ion~ it' 'Y~f:l J~s§ pright.Th~ fa.ct that l!lagn.e#q qist]lrp- .
·l1p"Ce W!J.~ ffi]lcP. mort:l prOrmI)(3nt q.urmg tp.~se ~WO·tiI)lCf:l q! lJ1qderat~ allror']> th lj-!1 q.uring
tl].,,< tillle. qt jts greatest brjlliancy ~s ev~q.enced by thllfact t!:fl1t (4e times w)J.iGh 4a:!l b~1lh

sel~Gted ~()rt4e 'compar~son of Cll:pe :EV2.11S jnclu4ep. I)n~y t!le twq !~lterv~ls 1!4:> 3Q!1I, to
134, Oni.,l)<I)d 14h:30n1. to ~6h, Om. On tIllS occ,asion; as :.Lll~atter of fact. the
qif:ltu~b,ltnqe I1tC~pe :EvalJ.S 1V~S compar!l:tfY!lly trifiing~ , " ,

, . ,'. . . "" .,

Whil,st the nrl1gnetj~~st!1-rbanG~ sJP.G4mp,isll§with tl1e br~ghtest a~rOl'~ W~~
'consiq.llrablysffia)ler tlrl1n !luring eitlrer 9f the, t1YP in~n:~l§ !llertip~ll)4 ~ppvt3! i.~

",guldnot have failed to a:ttri1ct speciaJ attentjon jf it !i~d Qc~~rr~d ~!1 an ()tp.t3r~}s~

qUiet day. In V there wa,s 11 pretty re~ar bay +-.,., (pr jlJ.cr~as.@ fogb.~,~g ef

•
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· g,~cr~iJ>~~)' !a~tin:g froll).lj.pout ph,. ~O~. ·.to Ith. Om., w4iqh ~Y be .. regarged' a.s·
hwJlI.~Ilg tp.e \~hClI~ p~riCld of th~ ):>righte13t lj.urorl1. T4e, V tr!!-cll during t]llS time,
'Wl113~n ~:;() 'Wll,Y sp~pia)ly 9scillatoFY· Ip. H t:her~ 'Yij-S !!- s!].l~rp Pi1Y --,-.' + fr()~ about
ph. 17~, to i4h. 14m.', and shortperiod oscillations were m~re in' eyidep.pe t).J.an iI! V.'
The niovements in D included an extreme westerly turning point about 13h. 25m. and

!J:n' ex.:tF!'lme. !'la13te!,ly t1-J.1'mIlg ppint at iLqout P4, ~6nl, 'PW ~ap.ges incJ~d~d in the move­
m~nt§ be.t'Ye.e.n Plt, JQ~l~: a1~q 1fh.Qm.:vere 6~ y iIlP1 !~~ y ~~ If, ~nd l~~ '( in V.

June 10,1912, 23'05 (13h. 34m. G.M.T.)· et seq.-No aurora was visible at 21·i5 '
or 2,1:4§ (l~h. !41P.. G,l'4.TJ,·put the ICl:ver sl~y'wa13 ,then 'obsc~re,d by snowdrift; 'LClw
~.!-'Plte~ :Ye.:r~ pb13~rved at' ~2'07 (12h. ~Qll~: q.M.T.), ~2'115' ap.<l 22'3.0. The f!rst'

· intiu,!iJ:t!Clll pf pro!ll!l}ent al1r()l'a js 'f ~i?'0~ (1i?h.3~1l].. G,M.T,). A pr!ght arph 35° up."
· {he fol!()wing"note is ~ttltched to the interYl11 ~3:05 to 23'20 (pp.. ~41l!: to Plt· 49m·
· g,:t\~}r,):--,-.f'At 23h. 5tm. the aunm'!- !:JUrst out forming a gr~!1t brol1d ml1ss 40° up. . '.
The. p()jClUl'i1t!oll ~:m t4'e ll-pper pprtion Wftf:i j)rigllt .gniell?··Shli4i.ng ()ft R!'lJ():v int()r£§i.~
rj1[k iJ:n4 ref!,: '.P~!'l yplOllF effey~ is, tlteg!'eil:tios,t ypt m~teg ltt 9liPe P~p'js,()n: : .:
P.9!PP effe.~ts, Fepe.1J:teq!YiJ.pp.e.l1l'~CI. l.).nt!! 2~h· 1Qm::. . . 'r4e pjJ.enome~Wll gradually'
,Wi-m~4.t !?Fi~4te.!lin~'9t tll~9jspli1YWP:f:l!lqteql).tg3:~q ni?4; R~rn· ~:lW:t·), g~:i?~
l1p.d 2~·35. Aurora apparently ofg@fltae.mNfl ~~!!mgth\YJ1f:l !).()te.C! ·lJ:t· g~:4~ Q4P?
g~P.1. G).\1::T,) and 24'00 (14h. 29m. G,M.f.):, It then be.came fainter, and was even:
!I!~~iRle, i1tgl;~§ n§h. §.4m. Q:M..rp.). :Hate~~t l'e.y~ve4., ~ya~ bFigh~ ip.the zenitp. ,all:

'94:19 O§ll, ~~m-: !l:M,:.rr.), lindeollt}!l1-!ced to 1.e :v~sible. ll-llti~01'~Q (~J4. 5Qm. fj.:M'.rp,).
;t\.)lFor~ W~~ t.!W,fj p!'esen.t ai~ost cop.t~mH-mfj.!Y ·Q1J.Fil1g nf3:j.rlY tl~e. Who!f3 nig,!lt. fI1he
i11H'9ml e.Pi1ritctersflwarded'Yere 2'0 fofHll: and °J§4:, !'5 f(Jr J~h·,18h,~~4, and
21h.,' 1:0 fo1'.16h., 20h. and 22h. '. .
>C', • ~... • ",' _." . . - .... , • " • ... "'. ~

M~gll~t!g e4:J:mct~r ~ W~~ i¥lfli~e.~ to HeFY ltRuFfFO~ l§p. tR ~44·,\TIth" the.
~~C.e.pt!8R~0~ !74·, w¥~P.- got 3,:!: The. 1p:H~FW~S .qp- hCl~r in wh!pg 110 l1}!rori]- \yqs
seen:" , ".' . . . ,
'.~ ,,,~,,,,,,,~

The e~rlieflt qisturbftnce, that'malms a1J. appel11 to the, eye. ~s a bay, ~.W. in D,
+ ""7: in H ~ndVi lasting from about ~2h. 15m. to 134. 20m. 'This is remarkabl~

c~e.fly for the resemblance between the traces from the three elenlents: which
. '. .
F!lmain§g clpse.ly !n pLJ.aS e,.

. , ,
, . ,

As will, ::J.ppel11' later, resembli1nGe 'qetween t4e II itlld V traces' war:; qften
clo,se, P11t on thjs occ!l:sion the resemp'~ap.ce extendfj to t4e D t!,ace. Duri~1g the time'
of the IJay .the ranges were D ~Oy; p.. 4c7y, ,v 83y. Rapi4 oscill~ti~lls, j;}lOugh of no
grel1t si2;e, \vere present fr!Jm 12h. 30m. to 124:,5Qp1. rrh.Is includes Ii time, 12p.. 44m.,
Whe? a p~ight, t:qough low,alJ,ro1'ala,rch was 9psepved, '

. -.'" -. . .

The ne:x.tP19yepwnt which appel1!stotpe eyeis a sharp bay, - t, in t!lC H'
t!I1e.e.r !i!'stin~ froll), aho)lt 1~h. 35111,' to 1~~. p5m. 'P1-J.e mOYement w9ich' p1'qdl}-ced
!?mg*ttHy . PH-~ t()~il:! fan ~p. }.II ~&r1.t~:Of ()p.lr ,twp ,OF t~te~ p.1ip.l~t~sl aNJ ?CS1l,r!e~
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during the time when the aurora ,vas at its brightest. DUl;in~ the time. of this bay
in' H, ~hort period oscillations,' though not of any great amplitude, were prominent
in the traces of, ail thre~ elements, but the II trace was the only one showing any

, . ". .

marked individualitv.. ' . ... .

Disturba~ce remained active but of a 'somewhat nO;ldes'cript character. 'An
idea of its activity ,~~n be derived from two hourly ranges which wel;e as 'follows, the

,'auroral characters being added for purposes of comparison :- '

Hour ouding at- 13h. 1fh. 15h. 16h. 17h. ISh. 1Oh. 20h. 21h. 22h. 23h. 2<1h.
,

----------------------------
yl Y y y y y y y y y y y

Hourly rango D ...... ' 25 50 39 .76 35 120 117 94 47 41 102 38.
Hourly mnge H.: .... 46 101 47 40 29 42 44 54 46 47 83 51
Hourly rango V ...... 83 109 51 83 47 74 .160 S5 102 29 120 31

Auroral character ...~-~I~I~--,-..-'~I. 1-5 1~1~1~~-'-"-
,

It will be observed that .the ranges ,vithin the hours bear little relation to t,he
auroral character figures. No aurora was obs~rved within the hour ending~t23h.,
'but the ranges it supplied are amongst the largest.

Jun,e,30,.1912, 20'52 (llh. 21m.G.M.T.).-Bright moonlight prevailed on this
.occasion"whIch _probably explains the restrained nature of the language descriptive'

, of the aurora. The earliest note of aurora was ~t 20'08 (10h. 37m. G.M.T.) when a
•faint nebulous arch was 5° up.• This was observed to be brighter at2Q'47 and at
20'50. The note at 20~52 is "Arch much, brighter and' more active. The lo\ver
b,order is of a reddish tint." A-urora, which one would suppose .froni, the language
er.nployed to have been only.moderatelybright, was Qbserved up to ri;l~itude of 14° or
ISO at 21·05 (llh. 34m. a.M.T.) and 21'20 (l1h. 49m. G.:iYLT.). Faint aurora was
observed at 21·35 (12h. 4m. Q.M.T.) and a "medium bright" arc up to 9° at 22'03
(12h. 32m.) and 22'20 (12h. 49m. G.M.T.) .. No aurora was seen after this, but there
was bright moonlight. The auroral characters assigned were 1'0 for llh., and 1'5
for 12k and 13h. Tl1e magnetic characters were I for IIh. and 13h., an~ 2 for 12h.,

There was a fair amount of magiletic disturbance from 9h. 30m. to 12h. Om.,
but it was of rather a nondescript character, no two elements being at all in phase;
In D. the!'e were thre~ .distinct but not deep bays all E.W. with westerly extremes at
about 9h. '40m., 10h. 18m., llh. 12m. and 12h. 3m., and easterly extremes at about
,9h. 55m., 101. 38m. and' lll. 28m. ,II' fell from 9h. 45m. to 10h'. 10m., rose from
loll. 10m. to 101. 22m., fell from 10h:'22m. to loll. 4.0m., and rose from 10h. 40m.
to 11h. 25m. The last was the largest movement. Towards the end of it, and
subsequently until11h. 50m., short period oscillations were somewhat more prominent.
V showed no special disturbance until 10h. 30m. Two bays then 'presented thein­

'selves, both + -.The first extended '£romlOh,· 30m. to 11h. 5m" the second fasted

•
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about an hour and was much the deeper. There were short period oscillations during
both the bays in V, b~t of trifling amplitude. 'The 2,uror2. \",'2.S brightest towards the

'end of what were the l2.rgestmovemeEts in D, H m:d V. But the short period
oscillations were of quite 'a trifling chi.r~cter" 2.S compr,red for example . with those
recorded between 13h. and 14h. on June 8th. An idea of the qomparatively minor
character of the disturbance may be derived from the following pa'rticulars, of the
hourly ranges. The auroral characters are attached-

Rour ending at- 10h. I llh. 12h. 13h.

,
,y y y y

"~Rourly range D........................ ·20 45 56 14
Rourly range R .......... ;............. 19 26 24 24
Eourly mnge V ..................... 7 27 67 2S

Aurora.l charn.ctcr " 1,0

I
,1'5

I
1-5................ ...

•

"

July 1, 1912, 23-17 (13h. 46m. G.M.T:);-At the time of the earliest observation
, of the' evening 19·50(10h. 19m.) no aurora was observed. The,note at'23'17, when
it 'was f4'st recorded runs, "A powerful aurora' is in, operation. Curtain ,;' "
300

' up .. Faint colour phenomenon .. The display waned rapidly at 23'29
'U3h. 4Sm. G.:rtLT.).Bright moonlight reduced the brilliance"andonly strong effects
~sible." At 23'23 (131. 52m. G.M.T.) the aurora was ," no longer '1sible in ,the
moonlight." It was, however, seen at 23'33, 23'50 and 24·00 (14h.29m. G:l\LT.).
but 'not later. 'The auroral characters awarded were 2'0 for 14h.,1·0 for 15h., and
0'0 for' the subsequent 'hollrs. Magnetic character 2 was' awarded to 14h: and'15h.
All the other hours' of the day fron; Sh. to 24h: obtained character 1. The interval
'13h.'20m. to 14h. 30m. was one ofthose' selected'forthe comparison of Cape Denison
and Cape Evans. During this time there was a well-marked 'bay E.W. in D of a
very ordinary type, the beginning of whi~hat about 13h: 20m. ,vas more defuiite than
'the conclusion. The turning point at 13h. 40m. supplied the 'most easterly' reading
of, the, day. Movements in' H allll' V, forcei~creasing, commenced practicaJly
simultaneously with the commencing movement inDo 'The turning :points, at 13h.
35m. in Hand 13h.40m. in V, silpplied 'the maxima of the day. Short period
oscillations, but ofsmall amplitucle, were pre'~ent in all three curves during thetinie ,
when, the' brightest aurora was noted. 'After attaining a maximum, H mid V both
fell pretty ra'pidly at first. The fall in H, however, was soon interrupted, and the
subsequent illOvements 'were 'for a time rat)l,er irregular. ',The"fall in 'V prog~es~ed

rapidly until14h.' Om., and it ~ontinued at a'slo,wer rate ivith some intehuptibns until
,nearly 14h. 25m. V was then still a good deal higher than ~t i3h. 20m. A second
rise then set in and continued untiiabout 14h. 36m. Adecided teildencjto fall then
set;iil' and continued lU1tilI6h~ Om. when V ha~ ne~rly the s~m~ val~e a~ at 13h. 20~.
During the second rise in V, and subseqitently up to 141).:; 50m., there were some fair
moveme~t~in H.' ,:' . , '., ',' . ',' , .
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It ~ll be observed· that the brIghtest 'aurora was obse.fved· a few iliiiiiites
suosequeiit to the principal turning points ,,,hIch occurred in all three elements, 'From
the appearance 'of the curves we can hardly avoid the coricltisiotithat the movements
followmg the turning points represented the second stage of a disturbance Which

. coilimenced about I3h.· 20in. The inference we should liattirally draW' is that the
~iirora .had beeb. in existence for soine little time b~fore it ,vas seen: 'rhe aurora.··
seen from HI~. 22m. to 14h. 29m: was presumably· associated 'with the secoiid fiB~
lllv.

. July 5, 1912; 19'50 (10k. 19m. G.M.T.) et seq.-Earlier notices from 17'00 .
(7h: 29m. G.lVI.T.) oll,vards iiientioiii1urora.. it Was verybrigiit at is·oo (Sh. 29m..
G.M.T.) and lS'15 (Sh. 44m. G.M.T.). At i9:00 (9h. 29m.) there ,vasa bright curtain'
10°' up. The' note at 19'50 runs, "An exceptionally briliiaiit. d.ispiaY. A curtain
about 10° up .. the lower edge of a d.efinite. reddish tinge," Records of
aurora' go on at short Intervals Ulltil after l~'cal midnight 14h: 29ili. G.M.T., when the
sky had becone largely overcast. Notes as to colour inClude the following :-20'05t
and 20'07 ~10h: 38rn.G:M.T.) "pink lower border;" 20'10 (10h. 41ih: G.M.T,) "sheets
of lilac colour;" 20'13 (10h. 44m. G.M.T.) "iilac streamers," 20-:i9 (iih: 8nL ajvr:T:
"pink below' sh~aing into grlien tiht~ above," .2L30 (i1h. 59fii. (j.;M:T.j
" pink 'lower 'border;" 23-10 (13h. 39m. G.M,T.) "very strong curtains :"., coicnir
shoi,Ying," 23-15 (13h.· 44m: G:M.T.) "an intense curtain shmving brick~red; rose-pink;
lilac. and green tints." Pink colour ,vas also observed at 23·34 and at 23'41 (14h, lOin:
.G.M.T:). Auroral characters were 'awarded as follows:-sh, .i·5, 9h: 2'0; 10h. Hi;
11h. 2'0, 12h. 2'0, i3h. 1'0, 14h. 2'0, 15h: 1'5. This and the subsequent dity, Juiy G;
were two of the five days which Sir Douglas Mawson mentions as supplying the. inost
remarkable colour effects. This aurora occurred during a time Of most persistent'
magnetic disturbance. Froin 17h. on July 3~d to 6h. on July 6th every sirigie' hOllr

. wiig a,varded iiiagiletic character 2, with theexc~ptiOliof 7h; on the 5th, ,,,hich got
a L July 5th was also persistently disturbed at Cape Evans; but dlirihg the hours '.
·when auroJ;a was observed at dape Denison no interval presentecl itseif which seemed .
fitted for the ilitercoIiIparison of 'the tw:i) stations. The movements at Cape' Denison
,vere in general ofa very irregUlar character; and the different elements were hot iii.
:phase. There'was'littie in the general appe~tahce of the curves to suggest one ir:tervai
oftiihe as. more appropriate for measurements than another. Hoiirly ranges ,,,ere
aceorilil~glyiIIeasured with the follo\vihg· results, the auroral characters beil1g added.
fotcomparative purposes.

..

Hour ending at- 8h. Oh .. lOh. iIh. 12h; 13h; 14h. 15h;
....

rl:oui-ly Tl1nge p;.. ;.;;..:..
y y y y y .y y .r..
48 34 38 86 136 102 . 6:1 54 .,.

Hoiir!y bingo H ;: ... :,.;::. 27 47 55 lati 146 144 88 99
HOlirly range ~ .~:; .. :.: 37 39 47 174 5b 94 i01 151

AUf9tiil chariict.cr I' ", i'5 2·0. 2·0 i'G
... i:51-5 2·0 2:0

.,~....,....._" .-.-..,:.. --
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July 0;1912, 06,55 (July 5th; 21li. 24m. G.M.T.).~It :\Vould appear that prior
:to .this frequent observations had.been .taken without detecting aurora. ConditionE\.'
howcver,. were .unfavourable, as there was bright moonlight, while much of the sky

. was overcast. The note at 06'55 rims, "A curtain 7° up .. '. . pinl}ish and
greenish colours visible.'" Aurora was also seen though apparently faint at 07'00,
.07'04, 07,07 and 07-14 (21h.43m. G.M.T.), but it was invisible at 07,21. It was again
seen at 07-30 (21h. 59m. G.M.T.), 07'35 and 07-45 (22h. 14m. G.M.T.). On the two
.last· occasions it was in or near the zenith. It ,vas invisible at 07'49, but at 07,58
(22h.27m, G.M.T.) a faint ~urtain reach~d to the zenith. No further observation was

,made iIi view presumably of t\vilight. The auroral characters assigne~ were 1'5 for
22h. and 1,0 for 23h. As already explained, a long sequence of hours including 22h.
and 23h. were of maglieticcharacter 2. As compared with the immediately preceding
hours, disturbance was enhanced between 21h. and 22h. at least in D and V.. ' The

,hour was one of those selected for the comparison' of Cape Denison and Cape Evans,
A sharp movement started almost if not quite simultaneously in the three elements,
a minute or two after 21h.. It was to the west in D, and was a fail'iu' both H and V;

,The turning point (mi~imum) in H was reach~d ~bout 21h. 22m. near the time';when
.aurora was brightest. It w~sreached a few minutes later in V a]1<11:>.. ' _Wha~
happened close to the turning point in D is doubtful. The appearance of the. curv.e
,suggests. that someobstacl()h~ldup.the 'm~gnet' for, som~ ~i~~tes.Th~ ret~;n.. ' '.1 _... . " . " \. ~ ,1. 1.......... . •. _.:~. . _:.... 1 ..,.,..:..__ •.•

.movemen~s, to the east in D, a,nd representing increase. of force.inHan<Ly,_:\yere
• • '. , " .. .' ~ • .. I •• ',.' ~ .............~ ~ .'

larger in D and V than the commencing. movements.. The resulting baysare,i,lhthe
• ," • ~ J , _'". • _ ••1 _". . _ . \ .•. ~. _ ••_._ ~

case of H .and V sharply terminated at about 21h. 45m. .But 'the D movement. . '. . .... , .. ". . .... . '.
·.co~tinued up to 22h~, though ata slower rate.. The appearance of the c)-ln;e;suggests
that the entire bay forms a disturbance of definite source. If so, it would appear :that
the' conditions first detected as aurora ~t21h; 24m. must have then'b~en in' ex.isteIi~~
for fully tw~nty miimtes. Short period oscillations ,vere not at ~U J?ro~nellt b'etwee~

.21h. and 22h, Though aurora was seen at 22h: 14m. and 22h. 27m.;. magnetic
conditions were a good deal quieter between 22h. Oni. and 22h. 30m: than they ha~ .
been for a good many ·hours. A rapid westerly movement in D began at 22h. 30m.,. ','. '.',
a change of 2° ~5' (132 y) taking place in about fourteen minutes. This was followed
. . . .

by a larger but somewhat slower easterly movement terminating .about 23h. 25m.
· ',rhe resulting bay in D closely resembles that experienced between 21h. and 22h.
The aurora seen at 22h. 27m. may possibly have continued during this second bay,

. though invisible on account of twilight. .

. July 6, 1912, 18,40 (9h. 9m. G.M.T.) et seq.-'l'his was one of the five occasions
of specially l:>rilliant colour -effects particularised: by Sir Douglas Mawson. Aurora of

· varying intensity had been o.bserved )It in~erv.aJ_ssince 16·05.(6ho 94m Q-.M.T.).
Every observati,on taken since 16'19 (6h. 48m. G.M.T). hac!. shoWll; it,.. though"it wajl
"almost gone" at 17,26 (7h. 55~. G.M.T.). The note at 18·40.r1llis, " An a:r;c~ 10?
up ; ; - .'- of a·-faint- reddish- colour" While this, was apparently' the earliest

t 2032-P _
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'observation of colour, later occurrences would seem to have been a good deal brighter, .
judging by the followllig notes :-20'43 (l1h. 12m. G.M.T.) " A brilliant arch .
reddish 100~er border," 20'46 and 20'48 "lilac colour," 20'50 (l1h. 19m. G.M.T.)
"colou~ rose to'lilac,",21'06 (l1h.35m. G.M.T.). ",Brilliant lilac coloured curtains,"
21"26 (l1h.' 55m. G.l\1.T.). "A vortex of colour and lnotion'crossedthe zenith."
Aurora continued to be recorded at every observation until local" midnight (14h. 29m..
·G:M.T.). ' 'At several. observations times in the early morning it was invisible, but 'it
then revived and was recorded at every ?bservation ~ime from 04,15 (18h. 44m.
G.M.T.t to 07'40 (22h. 9in.), when it was overpowered' by twilight. Red or pink

'colour was noticed at 04'36 (19h. 5m. G.M.T.),04·43t and 05'l5 (19h. 44in. G.J.\LT.).
·The auroral characters awarded were 2'0 forl2h. and 20h., 1'5 for 13h:, 19h.'and 2h.',
1'0 for 7h. to 10h., 14h., 15h., 22h.and 23h., 0'5 for llh. and 16h., and finally 0'0 for
17h..and 18h. Magnetic character was I from 7h. to llIl., 2 from 12h. to 15h., 1 for

, , .
,16h.; and 2 for 17h. to 23h. .

If preceded by a quiet time, hours7h.to llh. 'might have beim assigned2's,
'but the disturbance during them' was active'rather than large .. Subsequently,e~cept
fr~~ 15h. to 16h:, the movements wewlarger, but if\~e except llh. 'Om. to 13h. Om.
,dist~rb~nce was: active rather than great. The movements between llh. and 13Ji.
were verylarge, and between llh. 30m. and 12h. 301~. they ,vere very highly oscillatory.

. , . .'
'The Hand V instruments' at ·this time. were more than usually sensitive, and both
,·tracesgot off the sheet. The two D traces also got off the sheet, and for a time' near
'1'2h: it :is ··doubtful whether either of them was on the sheet. Owing to the rapidity
'of the movements, the traces were 'very faint, and there are apparently discontinuous
;portions 'of curve which might· rep;esenteither Dt~a:ce or V ·trace, or partly both.
"Ifthesewer~Y trace, the daily range inV was greater thail that gi;en in Vol. 1*,
wl:iile 'ifth~y w~reri trace it was the daily range in that element which was lmder~
estiinated. The measurement given below assume them to be D trace. It is thus
possible that the ranges assigned ,to that element for 12h. and 13h. may'be over­
estimates; 'the ranges for the othert\vo elements for these two hours are in any case
underestiInates. The results are as follows; the auroral cliaracters' beilig added for
comparative purposes.'

"
. ' '

..

Hour ending nt::. 7h: 8h: 9h. 'IOh, Hh. 12h. 13h. 14h. 15h. IGh. 17h: 18h. IOh. 20h. 21h. 22h. 23h.
.----------,------------- --------------..

Y Y Y Y Y Y Y .Y Y Y Y Y .y Y Y Y Y
Hourly mngo D 25 14 9 15 24 289 149 19 28 2G 73 41 GI G3 50 G3, 40'
Hourly range ,H 28 14 18 18 13 498 500 23 21 18 24 30 67 48 :J1 58 47
Hourly mngo V 27 7 11 IG . 15 295 117 117, 39 17 34 28 59 91 31 G4 G7

,----------------------------------
Aurora.l"cha.racter 1,0 1·0 1'0 1·0 0·5 2·0 1'0 1·0 1·0 0·5 0·0 0·0 . 1'0 2·0 }'5 1·0 1·0.

July:7; 1912, 04'36 (July 6; 19k. 5m. G.M.T.)' et seq.-As this fell in the same
:Greenwich day as 'the previous occurrence, the two have been discussed together above
They were, presumably part.s of the same exhibition. . \

'.
•

•

• Yol I of this Series.
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August, 6, 1912,17'00 (7h. 29m. G.M.T.).;--The earliest note. of the evening at
16'30 (6h.59m. G.M.TJrecorded"a bright curtain seen in daylight 40 up .' .....
The note at 17'00, was, "Ditto, but mor:e intense. The colour appears yellowish' to
pinkish green, probably apparent colour affected by the daylight." This seeIllil the
only reference to colour. There are numerous observations of aurora throughout the
night up to 06'28 (20h. 57m. G.M.T.). At thr~e 'of the times of observation aurora,
was invisible, but there is no (Greenwich) hour from 7h. to 21h. in which it was not
Been.' The auroral characters awarded were 2'0 for 7h., Sh., 10h., and llh,,' 1'5 for
9h., 12h., 13h.,14h. and luh., 1·0.forU5h. and for 17h. to 214. The magnetic cJ1arac~r

was 2 from 4h.to 9h. inclusive, and 1 from 10h. to 17h.inclusive.. It was 0 for ISh.
and 21h.,. but I for 19h. and 20h.

There were some considerable movements, but none of any great rapidity, a~d

short period oscillations w!lre in no way conspicuous.' Of the larger movem~nts the
one which makes most' appeal to the eye is a bay E.W. in D, and -.-+ in.H and V"

lasting in D from about 6h. 30m. to Sh. Om.. It commence~ some tim minutes l,ater
in Hand' V, and, its conclusion in these. two ,elements. ~s indefinite... The raI,lges in
~he course of the It hours were 223 1 in D" ISO y in H and 72 y in V. The corres~,

pondi~g Cape Evans tr~ce was, ~nfo;t~~tely"missing, ~o that ~ c~~pari~on ~as '
i~possible. Subse'que~tly there was what ~ight be ~egarded a~a very prolo~ged bay
E.W., in ]); l~sting fro~ about sth t~ 15h..• The H and.V move~ents during this.time:
do not m~ke much appeal to the eye, but the value of.H increased fairly steadily, up
to 14h., the mean value for thathoui: exceeding the sh. mean. by 77 1 , Much'the,
mo~t con~picuousmo'vement during the' re'mainder 'bf the time ~yhen ,aurora p~eyailed
was a bay W.Kin D from about 17th. to 19tr. . The ranges d~ring th<;l i)lterv:at
were 99 1 in D, 32 y' in Hand 77 1 .in V. There was a fair bay + _. in V, but it.. . . ." . . . .
commenced haH~n hour later than the.bay in D..

The coloured aurora occurred during the progress of the first and largest bay'
movement, but no special oscillations accompanied. it.. The auroral display dunng
the time of the later bay was seemingly faint rather than bright. Hourly ranges were
measured with the following results, the auroral characters being added for com­
parative purposes.

Hour ending at, ......... 7h. 8h. 9h. lOh. IIh, 12h. 13h. 14h. 15h. IGh. 17h. 18h. 19h. . 20h. ~Ih.

-------------- ------ _.---
y y y y y y y y y y y y y y. .y

Hourly r~nge D ......... 186 211 30 '71 47 21 45 39 69' ' 20 20 69· 84' 13 '17
Hourly r~ngo H ......... 118 104 91 17 36 32 40 43 17, 28 16 '12 20 28 7
Hourly rallgo V ......... 70 .69 21 32 31 38 20 52 76 45 35 25 80 33 io

------------------'--------------
Aurur.1 ohametor ...... 2,0 2'0 105 2,0 2'0. 105 1'5 1·/i 1,0 1,5 1,0 1·0 1'0 1'0 1,0. . . .,

..
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Augilst 21, 1912, 20'20 (10k. ·49m. G.1If.T.).-The only earlier. observation of
the nighttakell at lS'OO (Sh. 31m. GJ\'I.T.) reported merely the existence ,of bright
moonshine, The note at 20·20 .was" A bright nebulous arch 5° up . , . Colour
~right }'ellow: with' a pink lower edge." A c\l~tain SO up was noted at 20·4S. (11h. 17m.

, G.M.T.).No aurora was visible at 21·ll·(llh. 40m.G.l\'LT.) or at several later hours,.
but the sky had become m~sty. The auroral characters awarded were 1·5 for qh.
and 1,0 'for 12h. Magnetic character 1 was, allotted to th~se two hours, a\ld to several
other hollrsimmediately before and after them. But .in assigning these character
figuresattentio~ had b,een mainly c1irec,tedas was usual to, the H and V trac~s, 1,'~le

l} t,ra:clil contajneci 'a, fairly: p:r9J:n.!nent ,bay of 10ngdur~tiol1 extending from abO,llt 9:\1.,
to 15h. The turning point of this at llh, 2m. suppli~d the extre,ll1e eastlil~ly ~e::tcl~ng

of the day. ,The portion of ]j trace from 10h, 30m. to 12h. Om. formed as it were a
p-~y 'yitl;t4J; a. lJ::tY" whic4 in,clw1ed b9,tll' t~e t~l\les Wllerl allrora ,,;as obsery€cL The
liangQf?, cllll'~ng this periocl of H hours weJ;e D., 56 y, H;. $4 y, V" 39 y. , rlW ~J;l;lplitwl~,

'Xas: tAllS y~ry mOclerate, a,nd. short period' oscillations were not prominent~ ,

, , September 12,1912,' 20·26 (10k. 55m. G. M.T.),-~he· two earliest observ~~ions

of the evening at IS'OO and 19'55 (10h. 240m. G.M.T.) disclosed no aurora, which wail' '
first observed ·~t 20·05 (10h. 34m. G.lV{T.). The note at 20·26 runs, "Two, bright
arche~ with 'streamers 5° up '" . ,i .', faint r~ddish ,tint b~low." Aurora was noted
at ag t~e subsequent observations up to 00'45 (14h. 14m. G,l\1.T.),but all at low altitudes
and, ~ostly faint. No auro~a was seen at'Ol'30 (15h. 59m. G,M.T) or 02'15 (16h.
44'm: G.J\1i.T.j, though'the sky -was' clear, but a faint glow was seen 03.'00 '(t7h. 291I\.
(i'.M).T;); The auroral' characters awarded, ~vere 1'5 for nh.' and' 12.h" 'O'5f6r
I3h'.,and' ·1-0 for 1'4tr: to 1!6h'. The' magnetic characters awarded,vere' 2 for. nh., l'
f6r·]2]])fc;,.-r5tr:; :and o· for i6n. 'Previous to tEe aurora, from5h: to'10tr" the magnetic'
ch~hidte'rli~d- been].' Theolllypro~llinentfeature in the curves is a '~ay EW ill' D,'

,+ - inH and V, which supplied the extreme' easter!'y l'eadillg of the day ill :D at:
10h. 50m.,and the maxima for, the day in H- and V at 10h. 50,m, and lOlL 5Sm.
respectiveIy. , The bay maybe regardlidi D:S extending' from rob>, '301l}., to 1I2h. Om.,
a,n intervali selected for the, comparison of 8ape. ]Denison' and! €ape .Evans'. The prin,.,
cipal part of' the change' in' aU the;erements cccurred, however, in' about, 271 mInutes:"
from aboutlOh. 47m:, to:n:h. 14m", the movements during that interval' constituting.
a bay within it bay. Their range was 71 y in D, 37 y in H, and 48 y in V. This
seco.t.tdarY bay includes the tim.e of the brightest aurora., It contains, £DIlle rapid
oscillations, hut, of a very minor cl,l:1ract!"r. There is riothing in. the appearance' of . '
the H, and V, cill'ves after 12h. which's~ggests the existence of any special EOurce of

-t, . .

disturbance. The movement in the declination magnet to the west betweeI;l J2h. and
i5h., as,derived, from the mean hourly values, was fully twice. as 'great as in· the average.
day of the month, but it presented np speci~r f~atures.

September 18,191:2,21'20 (J:lIli. 49m. G,M.T.) et ~eq.--':At theearli'est observation
hour 20'00 (10h. 29m. G.l\LT.) n9 ~'\lr9ra wa,s S.f2lilJl, It wa,s first observed' v.t 21'0'9

•

"
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(l1h. 34m. a.M.T.) when a bright curtain waxing and waning attained an altitude of
i5°. The note at 21'20 runs, "The display is now very bright and active-and shows
colour . .' , ill eight minutes the curtain rose from 15° to .'. '. 50°." At,
21'251 (llh. 54:5m. a.M.T.)" A coronal vortex in the zenith" is reported. At 21'30
(l1h. 59m. -a.M.T.) "The curtain now reached a maximum southerly position about

,10°' so~th of the zenith," The aurora seems to have remained bright until 21'50 (12h.
19ni. a.M.T.). But at 21'57 there was only a small curtain and at 22;03 (12h. ,32m.

, G.:~:1.T:) onlyan~blllous glow Ht up. No aurora was seeii l!J;ter than this, but there
wa,smoonlight, which rriight )la-ve obscured ~aint effeqts; and later the sky became'
()vei'yast.· Tb,e auroral char~ct¢~s awaj:ded we~e n:p.., 0:0, 12h: 2'0; 13h. 2'0; Hl( O·g.
The magnetic 2b,ara,cters ~e.re ~ tox the hotu's prece.dip.g tl;Le aurora,: ~ for 12.~; ~ll.<;t l~h;;

and 1 for the four subsequeilt hours,

'J'):tis is one of the five occasions specified by 8it Douglas Mawson as prese!1ting ,
the' ~lQl?t r:e.marlmbie colour effects. , According to the note on hIS p. G6, " The display
,vas . almost next to the great one of early July. The corona effect at the
zenith, as the curtain passed over was well illustrated. The colour was chiefly rose­
pl-\lkand emerald green; .' At time~ the general outline or'the curtain was
.. repeate9,iy tr!J;verse~ by wave's of excitation kindling' it. succes~ively from'
'wes.t ~o e~st with a brilliant light." ,

Thi's ';"Ollld Seenl to have beell a sharply defhied isolated~ccurren:ce of aurora,'
and j,~, wasaccoITlpanied by magne'tic dis't'utbance', Whose co'inmencemeht a little before'
1m. 3'O'nr. is'shatply defined iii' ail the elements. The interval nlr: 26m: 'to' 12h. 50m.
\vhicjj1 includesa~r the' notable' iJ.lovetllents was one of those' selected f'or the' comparisolr
ofCape,nemsori ana:~ Cape E'vans: T,be traces at C~pe Evans' from 01. to all'.. appear,
tn Plate :LVftI of fhe'volu:me devoted to' that station.. At Cape Denison the' com.:'
mencemen:.t: nlaylie' piit; at 11h. 27m., the cominehcement'movement being to'the east
in D, and a rise in Hand V. ' It brought D to the extreme easterly position of the' '
day at 11h. 40m., and H simultaneously attained its, maximum value for the, day.
:frq¢.' llg.. 40ni. to 12h. 10m. the 'traces' were aHconside!able oscill::ttory.'Ohc' of the
oscilla,tioni;l brougAt D at 11h. 50.'0.1. to a positi:on more westerljjby 40° than the position

, e~sting at the _beginning of, the disturbance; and another brought H at ~ Ih. 5Sm: to,
the minimum value for the day. After these extrem~ positiolls were ~ttained further
oscillatiol1i;l broug~lt D to the, east of ~ts undisturbed position, and enhanced H.

,temporarily above its original value,. Thus the di~turbance In D and H were not
i;limple bays, ~hough< initia.lly of the bay type. T,he V trace alsoe~perienced rapid
oscmatiolls between 11h. 40nl.ap.d' 12h. 10m., but; the, principal movement was ali

i..ncr:~aJJe of force which brought V to its maximuw for tAe da,y at about11h. 55m, '
The os!}illations left V conside~a:bly ellhanced' above its initial: value, and the fairly
raIMi fall which went on· until i2li. 30m. completed a' disturbance which may fairly ,be
regard,ed: lJ,S of, th~ ordinary bay type, •It iV~n b,e, 11Qti9~d that th~ n10st oscillatory

• ',- , '.' •• • • 1
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time in the magnetic elements included the time when the most outstanding a)l~()ral.

~ffects were observed. But the oscillations, though decidedly exceptional, were poor
compared with t~ose observed on July' 6 between' 11th. and 12h., and, on June 8
between 13th. arid 14h., and on May 5 between 11th. and 12h.,

October 15, i912, 22'02 (12h. 31m.' G.M.T.).-Theearliest observation of the
evening at 21'58 reports a curtain 10° up. The note at 22'02 runs, "The. curtain
extends and brightens, rising to 15° " . . A reddish colouration appears ,on the
lower border.'" A ," faint reddish cdlour" was also observed at 22.10, and a "flash
or-red 'and green " at 22'15. Fainter aurora was obser~ed a't 22'18 and at 22,,36 (13b;.
Bm. G.M.T.), but none was visible later.' It is explained, however, that" during this
displaY,medium moonlight and considerable twilight prevailed." ,

The imroraJ characters awarded were 1'5 for {3h., and 1'0 fo~ 14h., Hour~ 12h.
to 15h: got -magnetic character 2, and the three follo\ving hOlirs magnetic character 1.

,. . ,

, This would seem to have been a short isolated appearance of aurora, There
was considerable magnetic distur,bance, some of it decidedIy osCillatory, both earlier
and later in -the day, but the aurora was presum&bly associated with a somewhat
prominent disturbance, which in the case of H and V took the shape of a si~ple bay
+- -, commencing shortly after 12h. and finishing about 13h. 30m. ' During the same
time there were three prominent movements in D, to west, to east, and to west again.,
The interval 12h. Om. to 13h~ 30m. was one of those selected for the comparison of
Cape Denison and Cape Evans.' Plate LX of the volume devoted to Cape E,vans
reproducesa-'portion of the traces of October 15, but refers to hours prior to the
appearance ,of" aurora at Cape Denison. The D, H and V curves 'at· Cape Denison
all show short period oscillations about the ti~ewhen the aurora was observed, but
they.are'or'a trifling character., '

October.17, 1912, 21'45 :(12h. 14m. G.JJ1.T.).-Aurora was reported at the'eiarliest
observation hour of the evening 21'40 (12h. 10m.G.M.T.)'whim there was a nebulous
arch '14° ·up. The note at 21'45 runs, "The arch has risen to 20« .' ~" . A faint
reddish tinge on the lower border; considerable twilight." , The presence of aurora
was noted 'at intervals up to 22'30 (12h. 59m.GJ\'l.T.). None was seen at 22'45 (13h.

'14m. G.M.T.), ,or,at,the later hours of observation. Auroral character 1'5 was assigned,
tv 13h., the adjacent hours receiving character 0,0. The ~~gnetic characters assigned:
wcre 2for llh.,l for 12h. and {3h.,Ofor 14h.to 17h. _ During the time when aurora
was seen a fairly active westerly movement was in progress ,in D, but the character
of the H and V curves was rather 0 than 1. ' The, appearance of. the curves between
12~. and 13p. is not at all suggestive of the pr,esence' of any special cause of -disturb-.
ance, while the appearance of the curves between 10h. 30m, and.12h; decidedly is so,

:1
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May 1, 1913, 21-15 (11k. 44m. G.M.T.).--The magnetic traces for this day are
missing. "

May 5, 1913,20'15 (11k. 44m. G.M.T.).-Aurora had been seen earlier in the
evening at lS'OO (Sh.29m. G.M.T.), but IlOlle was visible rot 19·34 .(10h. 3m:). The
note at 20'15 mentions "A broad, bright. . nebulous arch with a reddish lower
bor·der. . reaching 6° in elevation." At 20·20 the arch had risen, and a'strea:mer
curtain reach~d 'to 40° above the horizon. Aurora was reportcdat each ~ubsequent
observation time until local midnight (14h. 29m. G.M.T.), when the sky became
obscured. 'The auroral characters awarded were 1'0 for 9h., 0:0 for lOh., "1':5 'fo~

11h., 1'0 for 12h., 13h.and 144:,0'5 for 15h. Every hour from 9h.to 15h. got
magnetic character 1 except llh., which got a 2. .

The most noteworthy disturbance during the hours when aurora was seen was
, a bay, E.W. in D, which commenced it few minutes before 10h. and ended about 11h.

Neither this nor 'the corresponding H and V traces was at all remarkable f~r short
period oscillations. , Hourly ranges were, measured with the following results, the
auroral character being added for comparative purposes. .

I I I I I

,
Hour ending at- 8h. !lh. lOh. lIh. 12h. 13h. 14h. 16h.

Hourly range D ............
Y Y Y Y Y Y Y 'Y
91 36" 21 56 15 19 19 . 31

Hourly range H ......... ;.. 58 40 24 24 II 21 16 32
Hourly range V ......... :.. 45 21 II 22 14 22 22 ' 43

Aurorn.l chara.cter ......... 0·0 j 1·0

I
0,0 1·5 1·0

I
1,0' .1·0' 0·5

•

. The 'hour ending at Sh., which represents the large.st ranges included 'only one obser­
vation taken at 7h. 59m;, at which no aurora was seen: It may be remarked as a
coi~cidence that specially bright aurora was also observed on the same date of the
previous year.

June 11, 1913, 22'54 (13k. 23m. G.M.T.).-The earliest observation of aurora
was at 20'12 (10h. 41m. G.M.T.). It was also seen at 21'05 (l1h. 34m.) and 22'07
(12h. 36m.), but was invisible at 20'52 (l1h. 21m.) and 21'45 (12h. 14~. G.M.T.). It
continued to be seen at each subsequent observation until 00·20 (14h. 59m.), after
which it was invisible for several hours. The note at 22'54 ,runs, " A bright curtain
with a tinge of red below. ." The auroral characters awarded ,were 0·5··for

,l1h., 1'0 for 12h. and 13h., 1'5 f~r 14h., 1'0 for, 15h. and o·i) for the next three hours; ,
Magn",tic character 1 was, awarded to 13h: ,and 14h. All the other hours of the day'
subsequent to 6h. were of character O. ,I "

The day as a whole was an exceptiOlially quiet one, twenty' hourS'out of the
twenty-four being of character 0, and ilOne of 'character 2. But during the time of
the aurora,' the H arid V traces showed two very regular'bays, in immediate's~cr,e~slOn

to one another, the tW(!' elements appearing' to be almost exactly in phase: A 'trace
of a third very shallow bay following immediately on the other two can also be made
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out. ,T~.ebai~ are a.ll .+ ~, i.e., the rise of force. conies fIrst. 'Turni~gpoints' which
were (tempor~~y)niaxima and minima: being distinguished as +, -, the following
are appI;opriatetimes:-

!rurni~g points-
H 12h. 2!1m. (-j, 12h. 52m. (+ j, 13h. 12m. (-), 13h. 30m. (+ j, 14h. om. (-...:), 14h. 40m. (+ )'"
V., 12h.27m. (..,-), 12h: 52m. (+j, 13h. 12m. (-j, 13h. 30m.'(+), 14h. 15m. (-), 14h.,40m: (+j.

The recovery (fall) constituting the second part of the third bay was indefIni'te.., Tlmt
bay appeals to the eye mme asa check than as a reversal of tlie regular change il~
prog:ess'atth? tin'1e, 'The turning points at'12h. 52m. in V and at 13h. 30m. in I-~
supplied the maxima of the day~

From the start up to 13h. 12m. the D tr~ce ,vas Closely in phase with the other two:
The commencement maybe put at 12h. 25m., 'or at 12h. 31m., representing a westerly (W.)
turning point. The next turning point at 12h. 48m. represCl1ted the ~aster1y extreme.
Of the day.. Instead; however, of a .turnillg point at 13h. 12m.; we have the westerly
movementcontinuiJig until13h. 30m. A comparatively small mo~ement to the eas~

then· followed, leading to a trirning point (E.) at about 13h. 38m., The ~vester1y

movement ,vhich followed weIit on until nearly 14h. 30m. At 13h. 30m. D was stili
a good deal to the east of its original positioll., Tp.us the ~ trace from l:?h. 30m. to
14h. 30m. may be regarded as supplying two successive bays, the one ending and the

,other beginning at 13h.30m., or as a single .irregular bay. After 14h. 30111, there was
a temporary reversal or cheek of the westerly movement in j), corresponding
apparently to the third bay suggested by th~ H and V tra,ees. The fairest idea of
the amplitude of the movements accompanying the aurora seems obtainable from a
subdivision of the whole time of the disturbance into three parts, as follows ,-

"

Time.

12h. 27m. to 13h. 12m ..
13h. 12m. to 14h. 12in .

.. 14h 12m. to 15h. 12m. , ,. '

D
37y
20y

, lOy

Ranges.

H
24y'
22y
lOy

v'
52y
3:ly
~I y.

The brightQst aurora occurred during the second period, which answers to the second
bay in Hand V. At the times of the two earliest observations of aurora 10h. 41m.
and llh. ·34m. G.M.T. only the most trifling magnetic movemen.ts ,vere in progress: .

June 19, 1913, 23-16 (13h. 45m,G.M.T.) et seq~-Observations up to 22'00 (12h.
29m. G;M.T.) reported n~ aurora', but bright moonlight. At 22'30 (12h. 59m. G.M.T.),
hoi,vevet,'a nebulous band 8° up is reported, and at 23'04 (13h. ·33n;. G.M,T.) ~'.a very
brilliant curtain reaching as high as, the zenith." The note at 23·16 'runs, '" A very,
g~eat exhibition near the zenith. The main band 70° up shoi,ving' colours arid a

,swirling motiOll along it." At 23,'22 (13h. 51m. G.M.T.) the' aurora ,vas \' rapidly
,vanirig," an(tat 23'25 and 23·38 (141: 7m. G.M.T.) it was, faint at ~ !<:l\valtitude. It
'Y!1s invisi.ble at~4'00 (14h, 29ni.. G.M;.T.). At 00'33 (15h. 2m. G,M.T.), hoi,veveI, a'
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. bright arch up to 12° with areddish tint was reported. ,At the next observatiod time
oi·oo (15h. 29m. G.l\f.T.) the arch was much fainter, and observations froIll;'.,Ol·aO '
'(15h: 59in.' G.M.T.) onwards reported no aurora. ylsible. ,The auroral characters
awarded were 1'0 for 13h., 2'0 for 14h., 1'0 for 15h. and 1'5 for 16h. The magnetic

; characters were 0 for 12h. and 13h., 2 fori4h, 1 for 15h. andI6h.; and 0 for 17h.
'and 18h.

The aurora would seem to have been a comparatively short isola,ted,one,
confined to the .time 12ih. to 16h., and the thue of' exceptional b;illia!1cy is not kllown
to have exeeded twenty minutes, ending before 13h. 51m. A note explains ~hat the

, maximum might have preceded 13h. 33m., as an interyalof 34m. had elapsed sinoe,the
last previous observation.

,"'nat the magnetic curves' show is a .'quiet' time extending from 11h. to 13h.,
, ,then a disturbance which began at about 13h. 3m. in H and V with a sharp .ris,e: of

force, and went on to about 14h. 30m. ,There were considerable oscillations betWeen
13h., 20m. and 13h. 55m.Mter 13h. '55m. the' H and V traces, were very smdpth,'
though a considerable' change took place.in V. 'The disturbance was simplest in the
V trace, which shows a single bay + -, the turning point at 13h. 35m. stlpplyil)g
the maximum for the day. Short period oscillations appear on the V trace~from.l~h.

, 20m. to 13h. 40m." but they are comparatively small. Initially -.there 'was a csmart
rise in H, as in V, and it led to the.maximum for the dayat.13h. J2m...Mterbeing
nearly stationary for some minutes; H began to fall, but- oscillations ·then _setin~and

continued until about .13h... 55n~. At that time,. H was higher than it was originally
at 13h.. But the oscillations after '13h..30m., which, were much larger in H.thari)n
V, were mainly in the negative side, and sUPFlied at 13h. 48m. the minimum for the

'day. Mter 13h. 55m.,H began to fall smoothly, but the fall was slowe~ than in V
and stopped earlier. , The disturbance in D is in its general features a bay E.W.,
which supplied l!-t about 13h. 40m. the extreme easterly reading of the day. But

, 8uperposedon the bay movement were rapid oscillations, which though not large
absolutely were considerable as compared with the amplitude of the bay. One of these

, oscillations brought D at about 13h. 33m. a considerable distance to the west of its
initial position. The return movement, to the east produced.in five minutes a change
of 55' in D. These rapid changes in D were synchronous with the brightest time of
the aurora.'

The ranges from 13h. Om. to 14h. 30m.; whIch covers the time during which the
, ,aurora was' continuously visible, and also' the time of active magnetic disturbance,

were D 49y, H. 94y and V IDly.

Subsequently there were what might be' regarded as trifling bays.+ - in H
and \T,' from 'say 15h.. Om. to 15h. 30m., which includes' the two last au~orill

,observations. The range~durjng thi~ half:hou~ were D 16y, H 11y nnd V 13y.
; 2032-Q

"..
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July 7, 1913, 23'08 (13h. 37m. G.M.T.) et seq.-First seen at 17·24 (7h. 53m.
. ,9.M.r.) aurora was reported at every subsequent time observ1j.tion, with one exception
~pto02'00 (16h. 29m. G:M:.;r.), after which time it was inVisible for s~veral ho~rs~
The exceptional intermediate o~casion when aurora was invisible ;'vas 20'54 (l1h. 23m.
·11·M.T.)., It becarile visible again only five minutes later, thus it would seem to have
'bee~ practically continuous during st. hours.' The earlier observations up to 20'39
(l1h.· 8m. G.lVLT.) describe the aurora as faint or very faint, but in general it attained

j).l;iPsi9&l-:iI>Ne altitucl"es, being in the zenith at 20'19 (lOh. 4S1n. G.M.T,). From 21'54
(12h.; ?~W,"G.l\'I.T:) to 22·43 (13h. 12~. G.M.T.) it· is clescribed as moderately.bright,

. but its altituckwas then only 12° or less. At 22'53 (13h. 22m. G;M.T.) it is described
as bright, but the altitude, was only 4°. The note at 23'08 rlll1s, " A. long bright

,curtain. '" maxilimm elevation 25°, much motion at the E end where it is red.
below." .At 23'12 (13h. 41m. G.M.T.) ~t was" very bright again; red below .
iriaxirimm elevation 35°. At 23'15 it was "again very brilliant and much' colour",
ahd had "risen somewhat hlgher." '23'18 (13h. 47m. G.lVLT:) was" another bright

. peribd. . eolOll' effects pinkish. . greenish. '" Other times of
, spedal bfillialicy ,,,ere 23-20t and 23'26! (13h. 55lm. G.M.T.). It had' become much

failJte:rby 23'29 (13h. 58m. G.M.T.),' and subsequently was faint or very faint. On
"bile occasion 01"30 (15h. 59m.), though very faint, it was in the zenith.

-;': •• ' ,,..,.' :',Tlie.' auroral characters ,awarded were 1'0 from 9h.to 12h., ,1'5'for 13h., 2'0 for
,. ,.1-4,h., l:Q,for' 15h. ,and 16h.;0·5 for 17h.and 0'0 for ISh. and 19h. '

'. :, ". ,1£lie' magneticch~racters ,vere 1 for 9h., 0 for 10h., 11h. and 12h., 1 for 13h.,
" 2·foi -i4h:, 1 for 15lL, and o for 16h. to 19h.

There was minor disturbance from midnight to 4h., before aurora was seen,
ahd, agn.ih from 20h. to 29oh., 'but duril1g the intennediate part of the day it was
,generalli, veiJ' quiet,' except from 12h. to 15h., when the disturbance was very
l,noderatc., The ranges for the day as a whole were only p6' (50y) in i:>, 47y in ~I
and ',9Oy 'in y. The V range is slightly above the mean for the month,. but the'D

.ana H ranges ate well below. The magnetic character assigned to'the day as a: whole
was 0, and the international character 0~4.

The llisturbanco between 12h. and 15h. was of tho simplest ty:pQ in V, where i
consisted of two bays, the first extending from about 12h. 15m. to 13h. 15m., the
fecondarid deeper from 13h. ~Om. to 14k 20m. , The bays were both + -. The +
turning point on ,the second at 13h. 58111. supplied the maximum for the day. It
coincided practically with the termination of the brightest auroral period.

Dnring the earlier bay in' V there was the suggestion of a very shallow + ­
b~y: in H and there ,vas a fair E.W.bay in D, the turning point in which at 12h. 43m.
supplied tIle extreme easterly reading for the day.'
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, During the time ~f the second bay in V there was first' a small·rise in H to the'
maximum for the day at 13h. 37m., then a fall, with trifling short period()scill~tionfi

superposed, to the minimum for the day at 13h. 55m~ Th1s was followed by a: rise
and' some irregular move111ents, the movement immediately preceding 14h. 20m:
being a slight fall. The cQrresponding D disturbance .was similarly irregular: The
motion was 'on the ,vh~leeaste~ly to 13h. 42m., westerly to 13~. 55m"'eas~rly' to '
14h. 2111. and finally westerly, . The most· conspic~ous movement was tgat' to tlie
east 'between 1'3h..55m. ~nd 14h. 2m: The disturbance in D and Hbetween 13h.
30m. and 14h. 20m. might be regarded as composed of two bays, the first end.iIlg and .
the second beginning at 13h. 55m.; the first was the more oscillatory period, but
absolutely considered weresmaH. The ranges during the, times covered by the t~~

bays in V were as follows :-:-

Interval.

D
12'15m. te 13h. 15m. 25y
13h. 30m. te 14h. 20m :... . 20y ,

Ranges.

H'
,Dy
47y

V
lOy
52y

,
, ,

While the magnetic disturbance accompanying the brightest aurora had sufficient.
individuality to catch the eye, the fact that' it did so was largely due to the general,:.
quietneEs of the curves during ,adjacent hours. No one, I think, who regarded btilliant
l1urora and large magnetic distur1Jance as ip.variably ~ssociated,would have ,suspected
fr()m tIle appearance of the curves that anything very exceptional, in the .way o!
aurora had been going on.

July 10, 1913, 22'.53 (13h. .22m G.ll1.T.).,-Faint a~rora. was reported ~t liH3' ., ...,
(7h. 12m. G.l\1.T.), but it "'asnpt;seen, again until 21·35 (12h. 4m, G.~:T:l" ,~hen.t~~~e, •. '
wasa "faint nebulous band 2°.up ..." At.22·00 (12h. 29m. G.M.T.phere was" a
bright nebulous arch" 16° up, At the next two observation time,S, 22'15 and 22:25,
its altitude was greater,. but it was apparently less bright. The note at 22'5~ l1llls,.
"A bright nebulous band 35° up . . . sho,vs a tinge of red below in pJaces."
Aurora was subsequently reported at intervals until 03·23 (17h, 52m.G.M.T.), bejng
apparently bright or moderately bright up to 02'03 (16h. 32m. G.M.T.), and sUQse'quent
t9that faint or very faint. It was invisible at 0401 7 (18g. 46m; G.M.T.) ,

The auroral characters awarded were 0:,0 from 9h. to 12h., 1'5 tor 13h. to 17h.,
0.5 for 18h. and 0'0 .for 199. The magnetic character was 1 for 10h., 13h., 14h." 15h.,
17h., 18h. and 19h., and 0 for 9h., 11h. 12h. and 16h: '

,) , ". "

,Throughout the time of this aurora thc V trace was' faint and almost in;:isib.l.e
in places. No bays or oscillations of any 'size were visible. Neither the D no~ the
H trace shows any single large moveUlent throughout the whole day, and it was
awarded a daily character 0; but it was definitely unquiet during most of the, time



) .

'.'

316 MAGNETIC ·DJSTURBANC~CHREE.

wlien aurora was seen. The V .trace , app(lared .unsuitable for the measurement of
houdy rmiges, but the D ahd H' traces were IIiea~ured mth the following results, the
auroral character being added for comparative purposes.

...
I·

. .

Hour ending l>t- 12h. 13h. ' 14h. 15h. IGh. 17h. 18h. IOh.

y' Y y 'y Y Y Y y.
HO,urly mnge D ............. 13 27 15 15 17.. I 14 . .10 12
Hourly ran~o H ............ II 13 15 15 8 12 15 12

Aurorc.l cha.racter .: ....... 0·0 1·5 105. '1·5 105 105 0·5 0'0..

.J

When short period oscillations are small, as they were in the present case, their presence
·may not add much to the hourly ranges. . It has also to, be remembered that in July
the regular diumal variation is near its mini'mum. Thus the comparison of the ~bove

with similar previous data may suggest the influence of the aurora was less thi1ll it
actually. was.' Still? malting every allowance, it must be conceded that the magnetic
,disturbance was of a very trifling nature.

The most regular part of the disturbance in H was 11 succession of three bays
'+ :.......: betWeen 17h. and 18th., each lasting about half an hour. Aurora was certainly
.present duriD;g the two first bays, but whether it was present during the third bay it

· is impossible to say, as no observation w;as taken until aft<lr it was over.' .

. Sir ~Douglas Mawson's . list of specially bright auroras contains three more
ex~~ples, but they refe~to' dates subseqtrent to the 'stoppage of the magnetogmph.
All inclu4ed, Sir Douglas' list contains only nine occasiOl~s of bright coloured aurora

i iiJ.'1913, as compared with 19 in 1912, and the five displays which he considered the,
· most ~~tabieall, occurred in 1912.. As our discussion will have shown, some of the
~ccasio~s.ofb·rightcoioured aurora in 1913 exhibited little trace of magnetic disturbance,
and. none of the~ were accompanied by magnetic disturbance which at all rivalled
in inte~sity th~t displayed on seveml occasions duri~g 1912.. This is quite in keeping
with the resuits Of the more exhaustive investigation sU~1ll1arised in Table LXXIII.

. :' . "., .'. .

'. 1913 was the year of sunspot minimum,Wolfcr's frequency for the year being
j'4 a~ compared with 3·6 for 1912, and 9:0 for 1914; but the decline in sunspot
frequency from 1912 to 1913 appears trifling as compared with the decline in auroral
or magnetic activity at Cape Denison.

"
I '

'..
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AUSTRALASIAN ANTAItCTIC EXPEDlTION,

TABLE LXX.-Auroral and Magnetic Hourly .Characters.-

317

.,

"

.. ..
Anroral

I
, ,

0'0 0·5 1-0 ' 1-5 2'0
C11l;'rIlctcr.

"

)(n'toetlc

I o. I 1. I 2. 0·1 1. I 2. O. I 1. I ' 2.- O. I 1. I 2. ' 0: I . 1. I 2•t.1ul.ril.(·tcr. ,

1912.
April ... 3 7 ,I 3 7 3 8 13 6 0 3 0 0 1 1
May ... 13 11 6 3 3 2 9 17 2 1 10 4 ~O· 0 3
June ... 20 16 8 10 7 4 15 . 49 22 1 16 10 0 2 9

,

'July ... 34 25 6 24 8 3 49 47 17 11 5 10 0 . 0 7
August ... 53 21 2 13 8 0 43 20 1 ' 8 10 1 0 3 2
September 48 16 0 12 4 0 31 16 4 6 7 3 0 0 2

October ... 5 10 4 0 0 0 .1 2 3 0 2 3 0 0, 0
1913:

:March ... 6 0 0 2 1 0 3 4 0 0 1 0 0 0; 0
April ... 10 20

I
2 3 9 1 4 ... 20 3 1 2 2 .0 0; 0

~

May 26 3 1 8 3 0 4 22 0 1 4 2 0 0
,

0...
June, ... 41 9 1 18 10 0 36 36 '1 5 17 0 0, 2 1
July ... 34 19 0 24 5 0 49 -21 O. 22 21 2 1 0 1

'--'- --~
59 '

i-:-:--------.
Totn1s .... 293 157 31 120 65 13 252 267 56 ,98 37 1 8 26

----;-1--;-
1--

1
.Percentages ,6 61 33 6 44 46. 10 29. 51 20 3 23 74

. ' -

TABLE LXXI.-Expectation of Magnetic Disturbance during Hours when
Aurora Visible and Invisible.

,
'Expectation of Aurora.Number of 2'8

Itours of Day When Aurora dmioR' Hour!! of Day .e percentage of cIpeCto.tion
when Aurora tor average honr'of the dny

on hours C!' day when BurOra

Seen. '1 Kat seen. . Been. I Xot seen.' Seen. \ .. Notaecn.

,

1912.
April ... .... ., ... 13 11 58 117. 61 148
IIIay

,

15 9 59 93 62 162.. , ... ... ... ...
,June ... ~ ... .. , ... ." 17 7 111 74 85 136
July ... ... ... ... ... 17 7 82 69 82 143
August ... ... ... 16 8 37 81 47 205
Septomber ... ... ... .., 12 '12 16 98 28 171
October ... .. , ... ... 5 ; . 19. ' 24 234 44 . 11Ii

1913.
March ... ... ...... ... ... 5 '19 17 HI 62 113
April ... ... ... ... ... 14 10 27 . 87 41 183
May ... ... ... ... ... 15 9 33 18 103 95
June ... ... ... ... 17 7 11 6 91 121 '
July ... ... ... ... ... 16 8 ' 19 8 106 89

12 Month.. ... : ... ... ... --.-.. :::-.-,1--'-"'~-I--4~-'-I~~-','-'-"--;-1--,-l~



TABLE L~XII.-Occasionsof Brighter Aurora.

Auroral DatA. Magnetic Data. .. '.

-
Time of

H~'"
-Times ofTurning·Points. Characteristics of JrIagnetic ('urvp.~. _Occurrence. Hour. . .

.Colour: Type. Alt.. Di.

I 1-LocaL"\ Gr~en- ID. I H.
I

Y •. j).~ D. n. V.,wlch.

dIh Imldlb'I~1 '1 I 0 I dlhl m I m I m .,..\ rl T I I

,~......
.cT>

March. '1012.
24 21152411 44 ... A.S. 8 N. 24 II 10EJ ... ... 25 II ... BayE.W. ... ... ... Rather smooth ... .. . ...... ~..............

00 .. : 1229
.

~,•. 22 ... A. 8+ N. 12 5 E. ... ... '22 II ... Bay E.W. ... ... .•• Small oscillations ... .. . ..................... ;..-
... 23 15 ... 1344 ... A. 8+ N. 13 45 W. ... ... 14 8 ... Irregular to west ... ... Irregular ... .. , ... ...................... .Q

25 24 00 25 14 2~ ... B.S. 12 N. 25 14 27 W 30+ ... 17 26 ... Bay W.E. ... ... ... Bay+- ... .. , ... ..................... Z
t;<j

29 22 30 29 1259 ... C. 60 N. 29 12 20 E., ... 25+ 63 30 27 Bay E.W. Osoillations ... Irregular oscillations ... In'egular. '>-'3
30 01 05 ... 15 34 ... C. 15 ·N. 15 50W. 55+ ... 157 127 59 BayW.E. OsCillations . .. Bay +- .. . ... . .. Bay+-. C'
... 01 40 ... 16 9 ... C. 50 N.N.E. 16 ... ... 10+ 1I9 133 71 Bay W.E. Osoillations Bay+- ... ." .. . Bay +-. ......

'-'
H
U2
>-'3

April, '1912.
,....
'-<
~

20 190020 929 ... G.S. 18
NF.. r'"F.

30- ... 25 21' 21 Irregular ... ... •.. Irregular ... ... ... Irregula.r. t:::1
... 19 50 ... 10 19 A. 12 N.K ... 10 ... 25+. 17 19 17 Irregular ... Irregular Irrcgular. ::--... ... ... ... ... ... ... Z
... 23 15 ... 1344 ... ... .... N. ...13 18+ 24+ 17 44 61 B.ayE.W. Oscillations . .. Bay+- ... ... ....Bay+._. C'2

22 24 00 22 1429 C. 10 N. 2214 ... 25+ 30+ 22 20 17 Undulations, oscillations ... Undula.tio~, oscillations ... Undulatio:1.S. oscillation~.
C'J'... I

27 20 30 27 J()59 'g.p. c. 5 N. 2710 ... 45+ 45+ ... 23 36 Magnet stuck ... ... fuy+- ... ... .. . Doublo hay +. -. O'

....... ... ... ...... ... ... ... ... ...1I ... 17~ 5+ ... 32 17 ~1agnet stuck. ... '" Irregular, oscillatiom ... Double bay-+ -; :=:
::0:
t;<j
't"I

May, 1912.
422 004 1229 ,'" C. 15 ,N.N.E. 412 12 E. ... 2+ 42 26 15 Bay.E.W. ... ... ....Bay +- ... ... ... &y-t--.
Ii 21 30 511 59 g.y.p. C. 45 N.N.E. 511 30E. ... 46+ 158 . ... 306 Double hay E.W. ... ... Magnet 'stuck ... ... Bay +-.'

•.• 21 35 .. : 12 .~ ~... C. ·60 ·N.N.E. ... 12 o E. ... ... 165 ... 229 . Deuble bay E.W. .... ....Magnet .stuck ... ... Bay.+-.
1206 10 Ii 20 39 ... C. 90 ... 1120 45W. 28+ '" 51 34 41 Irregular ... ... ... Irregull1r ... ... ... Irregular.
... 1)6 50 ... 21 19 ... A. ·60+ N.N.E. ...21 ... 5- 15+ 33 39 22 Irregular ... ... ... Irreguiar ... ... ... Irn.>f,'1.ll:u•
... 17 00 12 729 .r. C.

I
20 N.N..E. 12 7 35 'E. ... ... 101 -.51 31 .Bay·E.W. ... ... ... S form +-+ ..... Double .bay + _ .

J6 20 4511, 11 14 g.y.r. RS. 30 N.N.E. 15 II 4 E. 0- 3+ 61 1I3 73 BayKW. ... ... ..: Double bay +. osciUa. Douolc ba.y +.-.
I : . tiona.

-!.-2-:L,-_

' ..... ~ ..



~
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\

.~~-

CI.>....
..~

">/,---,--­d
Ul
>-il

~
>
Ul.....
iz
iz
>-il

~
>-3.....
o
t':l
~
"tJ
t':l
C;j.....
>-3.....
o
;Z.

\

and second

\
\

\

Bay + -. highly oscillatory

Bay +-.
Bay + -,-,

bay +-:.
Undula:tions.

Undulations.
. Undulations.

... , Bay + -, highlyoscillatory.
Bay + -, highly oscillatory'

'... 1. Bay +-.

Undula.tions

Bay - +. oscillatory "'1 Bay + -. oscillatory.
...: Bay - +. highly oscillatory Doublc bay + -"oscillatOIY.

..":-Bay ~+. highly.oscillatoryl Double bay+ -, oscillatory.

... ... Undulations ...

... ... Undulations

... ... Highly oscillatory

... ... Highly oscillatory

... ... Oscillations ...

391'171' 511 Oscillatory

TABLE LXXII.-Continued.

12--'-...,141 29 E.

3W. 15- 15 26 20 27' Undulations ...
27 E.' 3+ 3+ 23 19 22 Doublo bay KW.

... , 45+ 35+ 122338358 Highly oscillatory
OE.... '54- 148 66303 Highly oscillatory

.. , 15 ·50 E. 50+ 22+ 48 45 1I5 Bay E.W. ...

912. 28 E. :{~~.} 15+ 137311 315 . Bay E.W.; highly oscillatoryl Highly oscillatory

... 13 25 W. 25- 27+: 68 128 136 Oscillatory ...

... 14... 58 I 7~ 175 151 Highlyoscillatory .

: .. 15 35 E. g~+ J10+ : 89 189 272 Highlyoscillatory .

1012' 22 E. 57.+ 55+ 25 46 83 Bay E.W. ... "'1; Bay + - ...
... 13 42 W. . 50+ 50 101100 Bay E.W. and oscillations ... Bay +,~.and.bay.=+

... 12 9W. 12- ... 40 43 03 Irregular, oscillations ... Bay- + ... .. . Irregular.

... 19 20W. ... ... '16 19 24 BayW. E. ... ... ... ' Irregular ... ... ... Irregular.

... 20 45+ 45+ 32 23 20 Irregular ... ... ... Iqcg~lar ... ... Irregular.
16 8 :30 E.' 4{)-.,- 40-,- 31 22 22 UndulatiolliJ ... ... ... Irregular .. . . ... .. . Irregular.
... 10 35W: ... ... 17 '17 12 Irregular ... ... ... fucgul;"r ... ... Irregular.
... 13 ... 57+ ... 24 47 6 Bay.E.W. ... ... ... ·Bay-f- ... -.. ... Bay +-.
... 14 12 E. 5+ 45 47 70 Bay.E.W. ... ... .... Bay. + -,- ... ... Bay +-.
'25 14 .... 59+ 30+ 12 15 17 Small oscillatiolliJ ... ... Small oscillations ... ... Small oscillations.
b6 17 ... 8+ ... 14: 13 .10 Irregular .. . ... ••.• t Irregular ... ... .. . Irregular.
... 18 35 E;, 1-,- ... 11 11 10 Irregular ... ... ... ' Irregular ... ... ... Irregular.
... 19. ... 14+ ... 8' a 8 Irregule.r .... ... ... Irrcgular ... ... .. . Irregular.
... 20' ... .... .... 6 5 5 Irregular, ... ... .. . Rather quict ... ... Rathcr quiet.

N.

...

N.

N.E.

N.
N.

N.E.

N.E.

N.N.E.
N.

N.N.E.
N.E.

N.

N.N.W

35
90
90
90
90'

7

6

90
65
45

50
90
90
20

8
20

35

90
15

A.
A.S•
e.
A.
e.
B.

B.
A.

A.

A.e.
e.
e.

C.B.
e.B.

B.S.
B.C.P.

A.B.P.S.
B.
B.
C.

" e.

g.p.f.

r.g.
r.p.g.y.

,.. \A:lforal Data~.
.

M.1.gractic D~ta .

. TiIrc of Times of Tnrning l)oint.<;~
Range in Characteristics' of ~I'agnctic Curvr.s. ~

\
Occuncncc. Hour. • . c .. .'

Colour. Type. .Alt. Dir.

I IH. I D·IH./V. I I V.~Local. IGmn- D. V: D. H.
, with.

d Ih/mldl hlml I I 0 I dl hi m I m I ill Y I y Iy I I

... ,2:;13,,1. .. 1141 4

.... 1231001.:.113129
.10 00 20 ... 14 ,19

)Iay, 1912.
'" 21 ~J9 12 8
J60505 1934
.•.. 0600 2029
.... 180016 829
... 1955 1024

2330 1359

....12211511°112144

... 2305 .. :1334

:2'~1124 00 25 1429
-27 03 30 26 17 59

... 0350 18 19
"'10450 1919
•.. 0600 2029

.... ,,221251 9112154

Junc, 1912.
:,2130 3 II 59

... 21 40 ... 12 a
82255 8 1324

..... 2345 ... 1414
90040: .. 15 9

"'\
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TABLE LXXII.-Oontinued.. .

~
Nl
.C

-
_"'uroral Data. Magnetic Data.

.

Time of .
Times of TurnIng }loints. Rnnv:eiu Ch:u'actcrirties of Uagnetic Cnr\'"Cs•

Oceu":rncf>. . Hour.
Colour. Type. Alt. - Dir.

f' Green- I I H·I D.IH.I v. I
\ ILocoJ. wieh.

D. V. D. H. v.

d!hl mlulhlm I I I 0 I .., dl hi m I m I m, y Iyl ..y I 'l

,...
:;:
o
Z
t"1
>-3­o
t::;;­U1
>-3

~
ttl

~
or
o

~
t"1
t"1

on.

;/_r~-'

June. l!ll~ ,
lJI03 00 10 17 20 ... C.S: ... ... 1017 30 E. 42+ ... 120 42 74 B?y W:E.... ... ... Irregul~r ... ... I~r0gu la:r.
.. 04 lO ... 18 30 ... . A. 00 ... : .. 18 6W. 20+ 57+ 117 44 Ill( B~y W.E.- ... ..... .. , Irregular ... ... .. . Bay +-.
... 05 55 ... 20 24 ... A. 00 ... ... 20 3K 58- ... 4. 46 lOi lrrcgu\r:.r ... . ... ... Irregula~ '" ... ... Irregula.r•
... 21 30 1111 59 ... A.S. ... N.B. 1111 17W. . 35- 35- "52 26 48 B~y E.W.... ... ... Irregular '" ... ... Irregular.
... 21 48 ... 12 17 ... A. ... E.N.E. 00. 12 OE. ... ... 54 51 45 Bay E.W. 00' .. , ... Irregular ... ... ... Irregular.

'" . 22 44 .:. 13 13 .00 A. 15 N.N.E. ... 13 .5 E. ... .40+ 24 24 54 Bay E.W.... ... • 00 Irregular ... ... ... Irrcguln.f.
1202

1
00 • 00 16 29 ... C.A. 90 ... ... 16 38 E. ... ... 28 !l 20 Irregubr ... ... .... Irregular ... ... ... Irregular.

... 06,33 ... 21 2 ... A.S.C. ,30 N.E. ... 21 3W ... ... l!l 26 27 Irregu1r.r ... ... ... Oseilla.tious· (small) ... Oseilla.tions (small).

... 20 15 1210 44 ... A.S. 12 ' N.E. 1210 40 E- .48+ 48+ 42 26 50 Bay E.W.... .... ... Doublc'bay + - ... '00 Double bay + -.

... 21 05 00. II 34 ... A.C. lO 'N. ... II 53 E. . '0' ... 33 14 .40 Irr,egular . ... ... Irregular ... ... ... Irregular.

... 21 32'5 ... 12 1'5 .. , ... '" E.N.E. ... 12 12W. 15--0- 19+ 43 63 47 Large osc:lln.tion ... Large oscillation ... , .. Bay + :-. large o3ciU

... 23 15 1344 ... A. , 5 N.N.E. ... 13 ... 58+ ... 23 26 27 Irregula.r ... ... ... Oscillations (small) ... ... Irregular.

.c.24 00 ... 14 29 ... B. ' 10 N. ... 14 IE. ... ~+ 36 16 30 Irregu1?r ... ." ... Oscillations (small) ... Irregular. --,

13 O<l 36 ... 19 5 B.A.
.

90 I ... 10 40 E. 20 17 40 Irregular
.

... Irregular Irregular.... ... ... ... ... ... '" ... ...
... 05 37 ... 20 6 ... B. 90 ... ... 20 .... ... ... 10 15 17 Irregular ... ... ... Irregular ... ... ... Iqegular.
1405 33, 1320 2 ... C.P. QO .... 1320 iOE. 40+ 36+ 19 28 31 Undulations ... ... Double bay + - ... ... 'Double bay + -.
17 01 10 16 15 30 ... B. 4 N. 16 15 ... 10+ 10+ 15 9 IJ Irregular ... ... ... Bay +- ... ... ... B"y +~.
... 01 45 ... 16 14 ... C.. 10 N. ... 16 30 E. ... ... 15 '7 Ii Irreguhr ... ... Irregular ~'.. ... . ... Irregular.

. ... 03 53 , ... 18 22 ... A.S., 30 N.}J. ... 18 40W. ... 40- 20 8 '14 Irrcg~ID.r ... ... ... Irregular ... ... ... Irregular.
... 00 15 ... 20 44 A. 75 N.E. ... 20 42\V. .35- 29- 35 13 3[ Double ,Bay W. E. ... Bay- + , ... ... ... ,Bay- + •
... 00 40 ... 21 0 ... B.A. 90 ... ...21 ... 15- 20+ 25 24 2l Double Bay W.E. ... Bay - +. undulatious ... Irregular.
... 07 46 ... 22 15 ... C.S. 70 N.W. ... 22 ... 35+ ... 38 18 2E Irregular .. , ... ... Irregular '" ... ... Irr~gular .

/'
1021 35 JO 12 4 ... A. 12 N.R 19 12 ... ... ... 8 6 7 Trifling o3cillations ... 'Trilling oscillations ... ... TriHiug o3cilla~ns:

21 0600 2020 20 ... C. '00 ... 2020 8E. 13+ 13+ 14 18 I, Undulations ... ... Undulations '" ... Undula.tions~/'

23 04 to 22 10 0 '" C. 90 ... 2210 12 E. ... 18+ 12 6 I, Short bay E.W. ... ... Small" o3cillations ... ... Short bay+ -.
30 20 52 ' 30 II 21 r. .A. ... ... 30 II 28 E. ... 30+ 55 24 6. Bay E.W. ... ... ... Irregular, oscillations ... 'Bay·:;-.
... 22 03 '" 1232 ... A. 9 N. ... 12 ... ... 17+ .J4 24 2E Irn'gular .... ... ... Undwations ... ... ... Undulatio·ns.

.
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TABLE' LXXn.....:.Con!inued.·
i

Characwristi~g.of,Magnetic Curves.

Auroral Data.

:TiI!les of Turning PoInts.

.j'
Uange in:

Hour."J

I
. :1
't ,,'
TI~·I

:Magnetic Data.

~q
17> ...,. ,

~
t":
.~

17>......'
~,

.~z.;;:
t:d"
Q
>-3'.......
Q

tot
M'V.
tz:It;:t.
......
~.':

S
Z

:B~y:- +.
Bay +-.
Irregular.
Small oscillatiollB..
Bay +-.
Small oscillations. ,

. Tracc of.bay. +-...
Bay +-,
Rather quiet.,

... ,. Rather quiet.

... ,Irregular..,.
. Rather quiet.·

'''1'

t·· •

....
1O.j,1~ : ...

:.""

.' ...

.':.

:42,w:1>42:-1~ 4~­
'14 W. .... 22+
38 E.

.... rl2

.c. 18

.:: 19

... 20
910

'" 12.
1012,'17 E.
.:.13 .,i2. E.

... '''.: 20 ... ': .N., 12 8 .c .

N. ..: 10 '. , .
N.. ...15·

... 20

N.E.

N.
N.

N.N.E.,

···i,

r.

e.

.'.,.

.. ~, .

, C" 1'30
'S.C., '90.

.. C.A. 9
, ... iC.B.

" , .C.A. , 10
u.l. C.S. 35

'I p. I C. ...
... ... .".-
,.g..~ C: 40
D. ·C. .",
,.g.. C. 7

1,;'. C. 90

C: 45

A.. 90
A. "90
A. 90
A. 10

I
C. 12
A. 8
A...
C. .90.
~.:.. 15,
A. 10,
A..: .20 .. ·
~;i' 90

••. ,211:321~' .1121 .•1

7 ol ~ ..:1.858'
." Q4 3\i :.; 19 5
..; 0600 ... 2029
919359104

'" ~I 45 ... 12 l.4
10 ~2 0.0 10 12 ~
". g~ 47.. :: 1316".
110620 ... 2049
12180012829
~ .. 20 17 ;:, Hi 46 'I'
130105 :.. 1534 el;
... 06 00 :.. 2029 .

'" 'ilK' \(1.:
~/,
~'

~'
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TABLE LXXIL~Continued.

I. . ....
, ; , '.Auroral Data.. .. ' , , Magnetic Data., , f .

Time of Rnnge in .
9ccurrence. Times'of Turning Points', Hour. Characteristics of M3~netic Curves.

Colour. Type. Alt. Dir."

D·IH.! y:L I I Grecn-
I D. I H. I y. D. .1 H. I Y.oca.. wich.

a\,~lmj dlhI~I I I I ~Ihl. m I:m I y'lyL I I ..• m

3 13 . ... 2(}-... 28 30 52 Oscillatory change to wcst:.. Irregular ...
.., 20 31 W. 50 + 48 + 22 36 29 Irregular ... Irregular . ..
6 6... 40+ 40+ IS6 il8 70 Bay E.W.·... Bay - + after rise

... 7 12 R 20:- 1- 211 104 69 Bay E.W. Bay.- + aft~r rise

... 8... ... ... 30 91 21 Irregular . .. Nearly'steady rise .

... 9 54 E. 54+ 54+ '71 '17 32 Bay E.W. Irregular .

... 10 33 W. 59- 59- 47 36 31 Bay E. W. Irregular .

... II 0 R 48~ 48- 21 32 3S Bay E.W. Bay + -... .

... 12 45 W.... ... 45 40 20 Bay E.W. Rise, sinall oscillations

... 13 .8 E.... 27'+ 39 43 52 Oscillatory change to west '" . Irregular .

... 15 0 W.... 15- 20 28 45 Irregular ... ... Irregular .
9 19 55 E.... 5(}- 31 20 17 Oscillatory change to cast IITegular .

10 12 59 E.... 27- 14 11 I:J Small oscillations . .. Small oscillations .
11 -n ... 15~ 15- 8 '17 20 Small oscillations ... Sm{\U oscillatioIL'J .

O} 7} 8} ..:. 14
53

. E. 42 . -I 42 + 10 15 16 Two bays, each KW. ... Two bays each + -

12 11 55 W.... ... r f; 4 Small 03ci!lat,ions .... .. Rather quiet ...

July 1912.
U'1757 14 S 2"
... 2235, .. 13 4
150415.:. 1844
•.. 0645 ... 21 14
... IS 0015 829
180600 17 20 29
20 00 39 19 15 8
... 22 15 20 12 44
21 0600 ... 2029

Aug., 1912.
,32250 3 13 19
40605:.. 2034
61630 '6 659

... 1760.'.. 729
,.. 1736.... 8 5
..: 19 26... 9 55
... l(i36 105

.... 2100 1129
.:. 21 32 12 1
... 22 56 :.. 1325
70122 ... 1551

100520 91949
... 22 30 10 12 59
P 19 30 II 9 .59

... 2350 ... 14 19

12121 00 12 II 29

y.p.g.

....

C.
B.S.

B
C.
A.
C.

C.P.
A.S:
C.A.

C.S.
C.
C.
C.
A.
A.
A.
B.
C.
C.
C.
C.

C.A.
B.

C.

A.

80

90
5

30
40
30
90

40
90

4

3
8

6
12
8

15

flO
15

5

5

N.E.
N.E.
N.W.

N.E.
N.N.R
N.R
N.

N.

RN.E.

E.
N.E.

N.E.
N.N.E.
N.E.
N.

. N.E.

N.

N;

14 8
... 13"
... IS
... 21"
15 8
1720
19 15

1

2012
...20

3 E.

45 E.
26W.
26 R

15 E.

5­
50-

33+
; ..

5 7 ". RatilCr quiet ',"
14 9 ... Undulations .
7 S... Rather quiet .

13 20 ... Undulations
14 22 II Bay E. W.
26 20 25 Irregular
14 II 12 Irregular
32 19 29 Oscillatory change to cast
9 7 HI Irregula~

Rather quiet
Small undulations
Rath?r quiet.
Undulations
Bay- +
Irrcg~lar

Small oscillations
Irregular
Small oscillations

No t~··a:c~~

No "trace.
No trace.
No trace.
Bay- +.
Irrcgulat:.
Irregular.
Irregular rise.
Small oscillations.

... Oscillatory fall.

... Irregular.

... Bay -" + .after risco

... Bay -.+ after rise.

... Fairly regular :risco

.. , Bay +~ after fall.

... Bay + - after fall.

.. , Bay +-.

... Irregular, oscillations.

... Bay +-.

... Irregular.

... Irregular.

... Small o3cillations.

... Small oscillations.

... r Two bays each + -.
• •• 1 Rather quic·J.

ls:
>­
(;:I

~
>-3.....
a
t:::l.....
w.

~.
b:l

~
~
I
6
::Il
~
t:=l
t:=l

L~ -' ~ .~
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TABLE LXXII.-Continued~

Auroral Data. :Magnetic Data...
Time of ,

Times of Turning Points. .Rnnge in Characteristics of ~nctieCurves.Occurrence~ Honr.

1~cnl.l Gr~~n-
Colour. Type. Alt. Dir.

I '1 H·'I n.1 H·I v. I ID. V. . ' D. H. V•wlch.
.

dlhlmldhl]m I I I 0 I dlhl m I m' I m ylyly I I

w
~.
W

g
>'3
~ .
~
;.>
m

~

~
5d
o
>'3......
o
t.orJ
i>1
~
t:l......
>'3......

*

20 45 4 11 14 ... C.S. 30 N. 411 20 E. 33-· 20+ 71 20 41 BayE.W. ... ... Irregular ... ... '" Ray + - •
21 50 ... 12 19 ... C. 5 N. ... 12 ... 42+ .. . 35 30 24 Irregular ... ... ... Irregular '" ... ... IrrcglJlar.
20 26 12 10 55 r. A.S. '5 N.. 12 10 50 E. 50+ 58+ 87 47 74 Bay I~.W. ... ... ... Bay +- ... .0 .. ... Bay -i--
20 37 ... 11 6 ... A. ... ... ... II ... ... ... 54 31 59 Bay le.l": ... ... ... Bay +- ... '" ... Bay +-.
21 00 13 II 29 ... A. 2·5 N. 18 II 18 E. ... 2(,+ 17 8 9 Shallow bay RW. ... ... Nearly le\'el ... ... ' . .-.. Shallow bay -+- - •
22 86 ... 13 5 ... A. 5 N. ... 18 27 E. 18+ 18+ 19 25 24 Bay R\V. ... ... ... Bay +- ... '" ... Bay +-.
01 00 ... 15 29 ... A. 5 N. '" 15 ·34\V. ... .. . 10 7 7 Irreg~~lar' , ·o.~ ... ... Irregul~r .. , '" ... IrreguJar.
24 00 1414 29 ... A. 4 N.N.E. 14 14 40 E. 42+ 42+ 9 9 15 BayE.W. ... ... ... Small undula.tion ... ... Small undulation.
08 20 17 49 ... A. 90 ... ... 17 ... ... .. . 8 6 5 Rather quiet ... ... '" Rather quiet ... '" Rat·her quiet•
2100 1611 29 ... A. 5 N. 16 ]] 2 J<;. ,2+ 2+ 17 34 37 Double bay E.W. ... .:. Bay +.- ... . ... ... Bay.+-•
08 04 ... 17 33 ... C.A. 90 ... 17 3~W . ... ... 12 11 10 Irregular ... •••• 1 ... Irregular-· ... ... ... Irrcgular~ -
04 15 ... 18·44 ... C. 90 ... ... 18 ... ... ... 7 5 7 Irregular ... ... Small oscillations ... ... Small 030illatiOD3•

2125 18 II 54'5 r.p.g. C. 90 18 ]] 40 R f41l+ } 55+ 117 269 226 Bay RW., oscillations Oscillations '0' ... ... Ba.y + -, o.3cillations....
58-

2145 ... 12 14 '" C. 30 N. ... 12 ... ... ... 62 95 118 Bay E.'V:, oscillations ... Oacillations '" . ... ... Bay + -, o3cilla.tions.
0128 19 15 67 ... C. 9 N. 19 15 ... r ... ... '17 30 34 Undulations ... ... ... .Undulations ... ... Irregular.
0150 ... 16 19 ... C. 12 N.W. ... 16 42W. 48+ ... 29 20 45 Undulations ... ... ... Undulations ... ... Undulations•
2350 2014 19 ... C.. 14 N. 2014 15W. 2.0+ 28+ 26 80 37 Irregular ... ... Bay +- ... ... Bay +-•

... ... ... ... ... ... ... 24 9 52 R ... 54+ 97 50 73 Double bay RW' ... ... Irregular rise ... ... Irrogular.
2003 2410 32 ... A. 8 N. ... 10 7 ~. .... . .... 120 71 37 Double ~ay.E.W. ... . ... Irregular i'ise ... ... Irregular. .'.

Sept., 1912.
4

2t

20

14

13

Aug., 1912:'
... 22 GO ... 13 19 ... A. 4 N.N.R ... 13 40·R ... ... 7 4 5 Small oscillations . ... ... Ra.the.r quiet ... .;. Ra.thor quiet..
... 24 00 ... 14 29 .... A. 0 N.E. . .. 14 ... ... ... 3 3· o Ra~hcr quiet ... ... ... R~ther quiet' ... ... Small und':llations.
1305 25 ... 1954 .... C. GO ... .. : 19 ... ~:'5- ... 20 17 11 Oscillatory change to east '" Undulations '" ... Undulations.
... 05 40 ... 20 9 ... C. 90 ... ... 20 1 E. 50+ ... 20 19 13 Irregu,lar ... ... ... Irregular ... '" ... Undulation3.
1018 00 16 .8 29 ... C. 10 E. 16 8 31 W. ... ... 19 8 13 Irreg~lar '" ... ... Rather quiet ... ... Undulations,
... 22 25 .. : 12 54' .. , C.S. 10 N. ... 12 45 E. 41+ 41+ 37 16 37 BayE.W. ... ... . ... Bay + -' '" .. . Bay +-.
... 22 35 ... 13 4 ... A. 10 N. ... 13 ... ... 32 13 40 BayE.W. ... ... Bay +- ... '" ... Bay -i--.
2120 2021 10 .49 v.p. A. 5 N.N.R 21 10 ... ' 56+ 56+ 63 15 45 Bay R W. ... ... ... Irregular. ... ... ... Irregular.
... ... ... ... ... '" ... ... ... ... ... 11 2 E . ... ... 5t 19 19 BayE.W. ... ... ... Irregular '" ... ... Irregular.

12

15
16
17

18

...



"1 . ..:'1 .,.: : .. '1,·Ita ".'1'1 ... . , . .. . ': i,Timcs~~.:rI~rni~.~POin ..:. i .'''t'H~~r.n: ';Characreristi,,:, olM~gnctic Sum,.
DIl. ;r., I ' '1'1 . ,'.V .-D.• !1·~n·::1 .y~ ~D.) Ho' .,~' ,;·,:1 H. '" "",V.

. '1'1 I' ... -~I'" :;;"1 "'1'\ 1'1" .. .. .. ..., . '.' ., "'1:,.~.,h .r:m> I.,~, .:m! '~'Y .y ' .. : '.' ,[,; . "...;]

I' I .'

-=-:i ')t;! - , ' :. l'tIaglle'UcDa'ta.
". ~ 1

.~ J<,~ I ..u' J

\~'011
co...'t-:) .
'..'~

:::t::::.,,>
·CO
<'g;J
'8.....
o

:t:i.....
',' U1

1:"3
.0
~!;d.
'.b:f.>
.. Z
o

't<o:l
I

:0
:~
'.!;d
"t<o:l
~~

~ ••• t: : •

,--~ .;!.' .

.. ;,.;.-

Irregular.
Irrcgular..
Irregular.
Rat~er quiet.
Bay +. - oscilla.tions.
Bay + -:- oscillations•

. .. ,Bay+--.
Bay +~.
Bay +_.

",1, Bay +-.
Bay +-.
Bay+_.
Irregular. '

.... 1, ~rrogular.

....

.-.. I·Bay+.-
Irregular .... .. ..

•·.. 1 'Irregular "... .
Rathcr quiet .
Bay +'-0 oscillations

. Bay +- oscillations

.'··'rfrrcguIar:

'I Bay..+.-:­
'!lay +-

. Bay, +.-.
':""'!lay,+-
.'..,Bay+ - .
.'.. ']=!ay, +.-:- .

,Irregular

...-

... : I, ~41' ~21 101 Bay,E.W'.,'

,50 -'-,',I" 50 +, ill "2,0 ,2f Irrcgula~
4!+ ':42+ :e3( .50 '57 Bay.E:W,
53+ ... ;. ·36:40:57 ;BayE;W.

,10 4-90 '.34 "73 Bay E.W.
54+1 .54+ 83113 r70 BayE:W,

73 '73 133 BaiK'''.
"2813 24 Irrcguia~.

50+1 ... '.1'17 .:.10 ~O :Bay.E.W.·
45- .30-'- i 90 ' 54 . 57 Irregular.
50+50+ •.25,12 16 Irreguiar

·:8 . :6 .'S Rather. quiet ...
47 +1'58+1,59, 60120 BayE.W...o3cillations·

',60 "27 71 Bay E.W,· oscillations

~ ,.) >:TABLEI:EXXn."Goniinued.'
- ~~T ,I.' \ . -

••• , r

2E,
48W.. ;

I

,3171~48'E.
.9 19 • 10.'«­
14 II·38W.
lti ~? .
16 12/ ... t

... 13 O.E.

!
I 70 I.' N.W.- 1151W 25, E·I 0"1c.

~ ~. .I • c. .00
C. 6· N.N.W.
C. 10 N.

A.S. 6 N;E.·
C.S. 40 E.N.E..

I,...

h·i
Auroral Data~

---
" ;'Iimc.of
lOccurrence. I .,. I

Type. I ' Alt.----,-., Colour.
L I 1"·Gfren-.. oca. ,,:.wich;_

~:I q~I~1 hl~1'

O"t..,\~1012.
10 232610 1355

1

...
1

c. I 2
14 2050H II 19 ,.,t.' A. 14

2229 ... ~2 58 ... S.
... ... ... ...

~I·r.g ..

I
15 22 15 15 12 C.

I
.18

,.. .., ... ...
17 21 45 17 ·12 14 ,r.· A. 20

lIIar.;"1913.
16102j30P 51 IGI501

April,. 1913:
403 30 .'3 17 5(1

1005 00 0 10 29
14 21 06 14 II 35
15 23 15 15 13 44
16222516 1254

May, 10'13.
. 520 15'5 10 441' '.

9 21 50,0 12 10
... 2304 ... 1333
29 234129 14 10
3021 5030 12 10
... 2247 ... 1316
31 060(, ..: 2029

r. I A. 6 ··.·N. '510 "15'E: '-'17~ '20+ ;'58 ,25 .25
C. 50· , N.E., 9 12 6·E. ... :.25+ :,26 '2.9 ,..44

'"
, ' C. . 45 N.N.E. , .. 13 ·54W. . 54-'- ,58+ ' .41 ;48 .63

RC. 90 ... 29 i4 ··18W. '40~ "27+ .:69 ,92 '55
'·d. ... :N.E. 3012 ·19'E. '15+ ': 21.'+ 41 . 23 "43

'"
, 'R 14 N.N.E. ... 13 ... ... ... 10 6 81

C. 90 ... .. : 20 ... ... .... 18 . 24116

"

Bay:E.W.
BayE.W.
Irregular

,Bay W.E., oscillations
Bay:E,W: .
Irregular .

'Uildulations .

Irrcgular
Irregular
'Bay~ +:
. Bay.-· +, oscillations
Bay +;- ...
Rather'quiet

. ... ,"Undul~tions

Double bay +'-.
Bay + -:. '
Bay +-.
Bay +' -, oscillations.

.Bay +-.
Irregular.
-Undulri.tion~•

~ .....,



'. .,. ,.- .. ~
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':.'TIABLEU:.iX!XII.-+:Continued.

'Auroral Data." , . : <fl~:lgnetic-D3ta•.

.:;
itl)
,~

:~,>
'I:"'.>
U2., ......

,?­
;z
'?­;z
.>-'J
'?­
.~

:0
,>-'J.......
.0
'l?;j

~
l?;j
o
::;
......
o:z

.C>:l
l-:l
.~;

Bay + -, oscillations.

Bay +-.
Bay +'-c.
Smallu~duiations.

'Small oscillations.
Undulations.
Undulations.
Irregular.
Irr~gular.

Irregul~r falL

Irregular fall.
Irreguhir.

, , • .!JlldAatio~.

"'.' \" Irregular.
Bay- +.

'Bay:-+.
Undulations.
Irregular.
Hather.quiet.
Irregular.
Bay +-.
'Irregular..
Irr~gular.

Irregula~.

Irregular, fall 'lj;

Bay +-•
.:"

Characteristics'of Magnetic Ctirves. ,.

.'~'I ~.regular fa,ll"
. '~'. Irregular ...

Undulations

·...... '221.• 23\~231' Irregular .
20 12· 15 Irregular..
46. 20 ~23 . BaY.W.E.

.32-'-1.2,0 20 ·.IS . Irregular ... ,.... ~.Irrcgular

29 .18 .10 BayE'w. " .. ,,:" ·'Bay.-·+
,2--'.1,21 . 18 24 ·B!'y.E,W. •.... :Bay·- :I-

12 ' '17 :16 Undulations ...
:,

:Undulations...
19 23 22 Undulations ... ... 3r~gul':r

3~115 .1~ II B~y.E.W..... · ,
... ,·.Irr~g~!ar

50+ :7 '15 21 Small oscillations ,'" Irregular
14+ 2'1 BaY.E.W. ... "II 16 ... .. : "Irregular

.10 I'] 10 .Irregnlar .",'" ... .i: Irregular
'.21 Hi 14 "Irregular .... .~.. ., ;.~

Irregular"" ;.•
18 10 Iv Irregular ..... .... ,,; . . 'IrrcO'uia'r

~~:I ~~
10

.0

22 Irregular . ... .... ., .. Irregular
22 27 Bay.KW. .... .... ,,' . Bay+·-

1

35t4!) 94 III Bay KW:, oseillations Oscillatic)lis ."

~'V. ~

IOII?l 22 Irt'<!gular ,'" ..... ...•. J'Small b,ay + --:-
.36+ IS 15 37 B~y.E.W. ... ... ... IIT~gular .... ..
25- ~ 5 6 Rather qulet .

, "Ratherquiet .,'"
"

. 55+ 7 10 12 Irregular ... ... .. , Small oscillations
'.30+ 20 12 17 BayE.W. ... · ,

... Irregular

54t 40 24 28 Undulations .. ; ... .. . Undulations ... ...
30 '2S 21 BayE.W. ... ... ,Bay- + ... .....

j

~57.+ :.23 ,27 24 Undulations .. . Irr~gular

; 55...\ .. If' ,13 26 Undulations ... ... ... Irregular risC

50+
12+

"
3+.

32...,.
•.. i
.z-:-

. 30+,
52·+-'
24-'­

.40...,.

,.33-

,30+

{~~t

i. ""'D 'I. -H II! c-.' .•..
l-. , "

'rTiinC5;of:Turning Points. t, _I F:Range inj

.' ,D··T.... I.H::,.r,·VV ••.··1 .. ·D; •.;;.. ' 'H I~ .~...' '··-V.

I I I.. \ . "I I
.m ~>.y 'y y r, .~~! :-, f 'I' II ·1..d h "m i ·m;·

Dir.

Tlme.of I . I , I
Ooo~rence. I I
"1 I' Colour. Type. .Alt.Local ;Gr~(';n~. .

• - 'WIch. ~ . "

-d,1 hIml d,1 hi inl I ·1 0 I-.
. J'une,:1913.

,210110011\15\29\ . .... I C:R
1

45 ]'N;N.W. ..115j'30W.
18.14 2 843 •... B. ,5 .N.. ,2 8.55,E.

.:.9
..•.. 22 25 ... 1254 ... A. 5 N. ... 12
. 4 00 50 315 19 ... B. 15 N. ",315 . lOW,.
. 5 19 3S 510 7 .... C. 35 N.N.E.. 510 12·E.

_... 23 20 ... 13 49 ... ' B.S. 15 N.N.W. ... 13 .40W.
010 43 o 7 12 ... B. ·25 N•. o 7 II E:

19 30 .... 9 59 ... A. 'S' N.E. ... 9 4sW·.... 20 24 ... 10 53 . ;00 ,A. 12 ·N. .:. io ,.3O'F;:
... 21 00 ... II 29 ... A. .12 '. ·N. .:.1'1 lOW•
.... 22 42 ... 13 II' ... S. 45 N. ... l3
II 22 54 II 13 23 r. C. ... N. 1'1 l31.38. E.

.19 23 04 19 13 33 '" C. 90 ... 19 13 {~\;:
·20 00 33 .. , 15 2 r. A.· 12 N.N.W. ... 15
:23 2213 23 1242 ... A. 35 N. 23 12
,25 2135 25 124 ... B. 5· .N.N.E. 2512
... 2400 ... 14 29 ... A. 45 N.N.E. .:. 14
20 03 50 29 IS 19 ... C. >30 N.E. 29 18[35 E.... 00 30 ... 20 59 .... C. <90 20 59 K

0 •• If: 14 30 9 43 '" B.S. 10 N.E... 30 .9 ·15·E.
... 2C' ,( LI W ... .B. '30, N.N.B. ... II
.0.2:2 Ol ... l~ :W ... B.S. 35 N.'.L .. l2

"fll~frrl .. ,

I

•B.
l2°:1 N.E. rr•.'.0510 .. ,~O39 ·C. 90 ... ... LD 15 E....

90 ..... "; .. 211, 29 W..... Oi 12 ... 21 41 ... C.

h



TABLE LXXII.-Oontinued.

Auroral Data. MAgnetic Data•. -

Time of '- Ti~cs of Turning Points.
Range in Characteristics Qf lIngnctic C'uves.

. Occurrence Hour.

Colour. Trpe. Alt. Dir.

I D.IH.! v. I• 'I..oCIl1. ·IGr~rIl'.' D. I H. I v. D. ,H. I V.
wJeh.

nlhlmlnll~U I I 0 I dlhl m I m I m ylyly I ,-

CoO
l>:l
.~

r:::
;:..

~
~
t::;

~
c::::
~
t:C

~r
~

~
t:;::I

July"1913.

... ... -..... -..... ... ... ... ... 3 9 57 E. 52+ 57+ 55 15 23 Bay E.W. ... ... ... Mainly - + ... ... ,Bay +-.

3 19 39 3 10 8 ... C. 2 N.N.E. ... 10 ... 6- 10- 43 29 25 Bay E.W. ... ... Mainly- + '" ... Bay +-.

... 22 37 ... 13 6 ... B.S. 35 N. ... 13 24W. ... ... II 5 6 Irregular ... '"
.... Rather quiet ... ." Rather quiet. 4

... 23 40 ... 14 9 ... B. 15 E.N.E. ... 14 54 Eo ... ... 7 6 6 Rather quiet ... ... ... Rather quiet ... ... Rather quiet.

423 004 is 29 ... B. 25 N: 413 ... 38+ 38+ 5 8 0 Rat,llCr quiet ., .. ... ... Shallow bay + - '" ... Shallow bay + -.

... 24 00 ... 1429 ... B. 12 N.N.W. ... 14 ... . 20+ 20+ 5 8 7 Rather quiet .. , ' '" ... Shallow bay + - ... ... Shallow bay + -.
616 35 6 7 4 ... C. 30 N.E. 6 7 ... '" ... 4 4 5 Rather qiliet "', ... Rather quiet '" ... Rathor quiet. .-

... 22 56 ... 1325 ... C. >70 S.S.W. ... 13 ... ... '" 4 2 6 Rather quiet ... ... ... Quiet ... ... ... Rather quiet.

722 09 7 12 38 ... B.S. 10 N.E. 7 12 43 E. ... 57+ 25 5 1.6 BayE. W. .... ... ... Irregular ... ... ... 'Bay +-.

:.. 23 12 ... 1341 C. 35 N. ... 13 55W. {37+ 58+ 26 47 '56 Irregular, oscillations .~ . Mainly + - + Bay + --'•r. 55-
... ."

805 00 ... 1920 '" A. 00 ... ... 19 30W. 50+ ... 13 I6 24 Irroguhir ... ... ... Undulations ... ." Irrogular. ,

... 07 00.:. 21 29 ... A. 00 ... :.. 21 27W. 18+ 18+ 15 13 II Irregular ... '"
•.. Undulations . ... ... Undulations.

... 22 32 8 13 I ... C. 25 N.]~. 3 13 4 E. 15+ , 23+ 18 12 I6 Bay E.W. ... ... ... Bay +- ... '" ... Bay +-.
1022 1510 1244 ... B. 30 N. 10 12 40 E. ... .. . 27 13 ... Irregular ... ... .. . Irregular ... ... ... Trace too faint.

... 22 53 ... 1322 r. B. ' 35 N.N.E. :.. 13 '" ... '" 15 15 ... Irregular to wost ... ... Irrog\!lar" rise ... ... Trace too faint.

lIOO 20 ... 1449 ... C. 15 N. ... 14 ... 55+ 50+ 15 17 ... Irregular.. . ; .. ... ... Irregular ris? ... ... Trace t90 faint.

... 01 04 ... 1533 ... B. 15 N. ... 15 ... . .... "" 18 8 ... Irregular. to west ... .. . Irregular ... .... ... Trace too faint.:

... 02 03 ... 1632 ... C. 20 N.N.1V. ... 16 42W. ... ... 14 II ... Irregular ... ... ... Irregular ... ... Trace too faint.

22 23 2222 13 ~J ... B. 30 N.N.E. 22 13 ... ... '" 13 24 31 Irregular ... ... .. . Irregular rise ... ... Irregular.

23 00 35 ... 15 4 ... B. ,20 N. ... 15 ... 0+ 24+ 10 20 26 Irregula.r ... ... ... Irregular fall .... ... Irregular.

26 04 00 25 1829 ... C. 00 ... 25 18 29 E. 20+ 26+ 42 33 42 BayE.W. ... ... ... Bay +- '" ... ... Bay + -.,

... 21 06 26 II 3.5 ... A. 12 N. 26 II , .. ... .. . 0 4 5 Undulations '" ... ... Rather quiet ... ... Rather qniet.

... 22 07 ... 1236 ... il.. ... N. ... 12 32 E. ... 35+ 12 5 7 Bay E. W. ... ... ... Irregular .... ... ... Short bay + -.

27 00 43 ... 15 12 ... C.B.P. 15 ... ... 15 ... ... ... - ,7 4 4 Rather quiet' ... ... ... . Rather quiet ... ... Rather quiet.

... 01 38 ... 16 7 ... B.S. 6 N.E. . .. 16 42W. ... 35+ 21 5 ,8 :Bay W.E. ... , ... ... Irregular ... ... Irregular.

... 03 00 ... 17 20 ... C. ... N.W. ... 17 .'7W. 12+ .35+ 31 13 24 BayW.E. ... ... ... . Irregular' '" ... ... Bay' + -,
.... 05 00 ... 10 29 ... C. 00 ... ... I9 I8W. ... 15+ 14 18 22 Irregular ... ... .. . Irregular ... ... ... Irregula·r. .;

... 06 00 ... 20 29 . '" C. 00 ... ... 20 ... 35+ ... II 10 12 Irregular' ... ... ... Irregular' ... ... ... Undulation&.

... 17 18 27 747 ... . A. 15 N.N.E. 27 7 ... ... ... 7 13 6 Irregular' .... ... ... Irregnlar fall '" ... Irregnlar.

,,'

'--:6 ,.,' .. ,....,



I 0300 • 17 29 ... C. 10 N. • 17 3 W. 15+ lG'I- . 21 16 20 Bay W.E. ... ... ... Bay +- ... ... .. . Bay +-.
... 03 46 • 1815 ... C. 30 N:E. • 18 57W. ... ... 14 5 13 Irregular ... ... ... Irregular ... ... ... Irregular.
... 05 30 • 19 59 ... C. 90 ... • 19 35 E. '" ... 12 8 10 Irregular ... ... ... Irregular ... ... ... .Irregular.

30 • 2059 C• 90 ',20 10
1

16 } 16 1 Doublo bay + -' ...... 06 ... ... 40. E. 48 + 48) + 19 16 15 'Double-,bay E.W. ... ... .. . Double bay + -.
G 23 21 5 1350 ... C. 5 N.R 5 13 '" ... ... 15 5 ... Irregular ... ... ... Rather quiot ... ... No trace.
600 15 5 i444 ... A. 20 N. 514 ... '" ... 7 4 ... Irregular ... ... ... Rather quiet ... .. . No trace.

... 18 30 6 859 ... B.P. 10 N.B. 6 8 31 W. 40+ ... 15 21 20 Irregular ... ... ... Bay +- ... ... ... Irregular.

... 20 00'.:: 1029 ... A. - 12 N.N.W. ... 10 ... ... . ... _13 .6 5 Irregular ... ... .... Irregular .. . ... .. . Rather quiet.

'" 21 36 ... 12 5 '" A. 12 . N.N.W. ... 12 ... ... ... 7 4 3 Irregular '" ... ... Rather quiet ... ... Rather qUiet.
804 00 7 1829 ... C. DO ... 7 18 '" ... ... 4 4 5 Rather quiot '" ... Rather quiet ... ... Rather quiet.

B. 10 N.N.E. ... 8 '" 50- ... 6 9 15 UudulatiOllB ... . ... ... Irrogular ... ... .. . Irregular.
A. 15 N. ... 9 lOW. ... ... 7 9 10 Irregular ... ... .. . Undulations ... ... Undulations.

C.S. .. , ... . .. 10 20 R ... 25- 12 5 r, Irrogular ... ... Irregular ... ... ... Irregular.
A. ... N. ... II '" ... ... 6 4 5 Irregular ... '" ... Irregular ... ... ... Irregular.
A. 7 N. ... 12 '" '" ... 10 8 7 Irregular to west ... ... Irregular '" ... ... Irregular..
C. 90 ... 27 15 25W. 45- 45- 13 9 II U~dulations ... ... ... Ir~cgular ... ... .. . Irregular. .

A.S. 15 RN.R 28 II '" ... ... 13 2 3 Bay-RW. ... ... ... Rather quiet ... Bay +.-.
A. 12 RN.R ... 12 6 E. ... 8+ 10 4' 8 Bay E.W. ... . ... ... Uudulations '" ... Bay +-•
A. 15 N. ... 13 50 E. 42+ 42+ 10 9 12 BayRW: ... ... ... Bay + -..:... .... ... ... Bay +-.

e.G. 15 N. '" 15 ". 1+ ... 9 13 S Irregular .... ... .. . Undulations ... ... Irregular.
C. 45 N.N.E. ... 10 31 E. 33- ... 8 6 5 Irregular . ... ... ... Un~uiatiollB '" ... Rather quiet.
A. 3 N. ... 15 '" ... ... 8 7 9 Small short period oscillations Short,peri?d oscillations ... Short period o1cillatioIl3.
C. 90 ... ... 20 '" ... ... ·12 7 20 Irregular to west ... ... Irregular ... ... ... Irregular fall.

18 E.N.E: 3010 31 E. 37- ... 13 9 10 Bay E.W. ... ... ... Irregular ... ... ... Irregular.
A. I 12 N.N.W. :1I 9 '" ... '" 8 7 5 Irregular ... '" ... Ir~egular ... .. . ... Irregular.

Times of Turning: Points. Range m . Chn.racter~stic8 of Magnetic Curve:'!:Hour.
Trpe. I AIL I Die. I

I I ID. I H. Y. D·II!.lv. D. H. I
0 I Id Ihi m I m I m yly [y I

Ti"me of
Occurrence.

Local. I Green·
wich.

dlhlmldlhlrul
,July, '19'13.

... 1800 ... 829

... 18 32... 9 I
- ... 2000 1029
... 21 00 II 29
... 2230 1259
28 00 35 27 15 4
... 21 23 28 II 52
... 21 35 12 4
.,.23 18 1347
29 00 45 15 14
... 20 00 29 10 29
300036 15 5
... 0550 2019
... 20 03 30 10 32
31 19 20 31 9 49

Aog., 191:'1,

""

Auroral Data.

Colour.

TABLE LXXII.-Continued.

)Iagnetlc Data.

• J;uly 31st.

- ~
'J~': ,_":"

- \

i

\
-I

Y. l
)

~~.......-- -.----...;-.,~~ t!.

~
w
>-'l
!;:d
>
~
W.....
>
!z:

~
>-'l

;;
o
>-'l......
o
t"l
~
;:g
t:I......
>-'l......
o
z

~
K>
'I.
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. . .' 1·' •.
,TABLE. LXXIII.:.-Hourly Ranges on Occ~B~onB of Bright Aurora;

.

Ho;;; (G.M.T:,
.endtng at-

\ .

i;

h.
7
8
II

10
11
12

Y
1

'6
8

11
17
22

.y
186
65.
22

34
40
52

y
118
35
30

23
31
,62

y
70
29'

, 20

26
33
53

y y

.... I ...

...
26 (1) 18
21 (4) . 30

y

....

.. ;.:.

50 (I)
45 (4)

y

20
33

y

50 (1)
'59 (2)

71 (5)

15
18
25

73 (I)
55 (2)
74 (5)

y

.;

17,
20,
31

\

30 35
41 33
32. . 16

50 74 (7) 33
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