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T CHAPTER I.—DAILY CHARACTER FIGURES

§ 1. As is well known, magnetic disturbance is not in genera.l a local phenomenon

A day that is highly disturbed anywhere in ordinary latitudes is highly- disturbed

everywhere, and similar remarks apply to. specially quiet conditions. An Interiiatiorial
'seheme exists for the characterisation of days, and for the selection for each month
" of the five days most representatlve of -quiet conditions, and the five days most
‘representative of .disturbance. Fach of the co-operating observatories, . some forty

_ab present, sends to De Bilt; Netherlands, its estimate of the disturbance shown by

" its magnetle curves on t.he scale 0 quiet, 1 moderately disturbed, 2 hlghly dlsturbed

The arlthmetle mean of these estimates, as calculated at De. Bﬂt is regerded as a.

character figure measuring the disturbance of the day. ’lhese ehmmeter figures rin

_from 00, representing. the quietest of conditions, to 20, the most highly disturbed. -
A seledted quiet day seldom has a character figure exceedlng 0-2, and the character -

figure of a selected disturbed day usually exceeds 1-0, but in a quiet year like 1913 .1t
_ may be s small as 0-8 or even 0-7. At the vear’s end a list is issued from De Bilt V\thh
gives the character hgure for each day, with partleulars of the selected quiet; -and
disturbed days.

The mode. of attaching character figures is not the same at all stations. The

quchest plan, though it may not tend to the maintenance of a unlform standaid, is .

to be guided by the greater or less general irtegularity of the trace. The daﬂ) Tange of
‘ahy fiagnetic. elémént varies with the’ season of the yedr, being usuallv yiich smaller
at mid-Wintef than at hud-suininét. Spe&kmg generally, dlsturbanee inéréases the
_ _da.lly ringe, and 1f allowdnce can be made fof theé annnal varlatlon Lhe range can be

 used a8 & criterion of dlsturbance A hiethiod of doing thls is>congidered later, But
“the. method the results of whlch we shall ﬁrst congidef, Was to assugn ‘chaticter ﬁgtlres, '

0,1, 2 aceordlng to the genieial appeatance of the tface, 0 representing few 1rregu1a1‘
shoft perlod oscillations, and none of thein large at any time of the day, aiid 2 repreeentmg
latge irregular oscillations dufinig part at least of the day. 1 represented inteFifiediate
conditions. As the object was partly to descriminate between the days of the month,
- thé standard would naturally vary somewhat, the tendency bemg for 1 to represent
" mote disturbed eondltlons 1n a disturbed. than in & quiet ) month -

The character figures thus arrived at for each (Greenwich) day from March 22
‘1912, to August 7, 1913, appear in Table XVIII. Up to November 18, 1912, three
chatacter figures are given for each day. The first is that assigned at Cape Denison.
and the third is that- assigned at Cape Evans' (the base station of the Scoté
" “Expedition), both on the scale 0, 1, 2 just described. The intermediate figure is the
international character assigned at De Bilt. For example, the intetnational ﬁgure for
'Mareh 22, 1912, was 08, while. the character figures, based on the Cape Denison aiid
Cape Evans curves, were respeetwely I and 2. Subsequent to l\ovember 18, 1912,
oniy the Cape Denison and international ﬁgures are glven

P
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Occasions are numerous ‘when ohe hesitates between 4 0.and a 1, or between
al and a2 The Cape Denison and Cape Evans figures were both assigned by myself,
‘but years elapsed between the two operations, nd I thought it best not to consul
.~ the-Cape Evans curves or the Cape Livans statistics whilst making the choice for Cape
Denison. One’s choice is no doubt, mﬂuenced by the sensitiveness of the magnetographs
Short period oscillations which appear imposing on a highly sensitive trace, e.g., one in
which'1 mm. of ordinate answers to 1y (0-00001 C.G.8.), may look trifling on ‘a trace
in which I mm. represents 10y. Scale values in the H (horizontal force) and V (vertical
force) instruments at Cape Denison were a good deal more variable than those of any
- of the Cape Evans instruments. This would naturally tend to make the magnetic
- character standard more variable at the former station than at the latter.

There was only one common element, V, at the two stations. In September'
“to November, 1912, the two V instruments had much the same. sensitiveness. At other
times the Cape Denison lnstrument was the more sensitive, and at times its sensitiveness
was double that of the other. The two other Cape Evéans instruments measured two
“rectangular horizontal components of force, one N’ departing some 73° from geographical
. north, the other K’ departing an equal amount from geographical east. The sensitiveness
in both these instruments was very similar to that of the H instrument at Cape Denison
from J uly to November, 1912, but in May and June, 1912, the H instrument was much
' more sensitive than the Cape Evans instruments.  The D (dechnatlon) instrument at
Cape Denison, regarded as a measurer of changes of force, was much the most sensitive
of all the instruments. On the ordinary day the D oscillations' at Cape Denison looked
enormous 'as compared w1th the synchrorious oscillations in any of the Cape Evans:
curves. This would naturally have led to larger character figures for Cape Denison
'tha,n for Cape Evans if T had allowed as much weight-to the D curves as to the others.
‘As a matter of fact, ‘when good H and V curves were available—the behaviour of the V
magnetograph was not always satisfactory—T allowed very little weight to 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 days and of the days

which according to the international character figures were the five most disturbed
days of each month. For brevity these latter days will be described as the mtematlonal
disturbed days, though the practice of a formal international choice of disturbed days
" was not adopted until subsequent to 1913. Table XIX also contains the Cape Denison

chara.cter ﬁgurcs for the international -quiet and disturbed days. A glance suffices to
'show how thoroughly representative the international days are even in high southern

latitudeg. Of the 46 international disturbed days of 1912 included, 43 got chﬂ.racter 2.

Of the 35 ‘disturbed davs of 1913, 10 got ¢ chamcter I. Butin'the two last, months, June
'and J u.ly, only two days were assigned’ character 2, and both days are mcluded in Table

XI1X. No’ mtemamoml dlsturbed day, it will be observed, got a 0, . Of the. 83 .
~ international quiet deys lnclud“d in Table Is.IX 43 were awarded 0, and only .one,
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December 2, was a\xrardéd a2 OnlyD curves, it Wlu be remembered, were avaﬂable.
for December and as 18 of the 30 days for which records existed got 2’2, and none
got a 0, ‘much significance cannot be attached to.tlis one exception. Sfill it” shows

* that occasionally considerable disturbance may prevail i in high 1at1tudes on days which

n ordlnary lamtudes are more than usually quiet.

There are several examples in Table XIX of the tendency to runs of success‘ivé‘
disturbed or quiet days. -March and May, 1913, show sequences of disturbed days,
~while July, 1912, and April and May, 1913, show sequences of quiet days.

.‘ “Table XIX alsoaffords examples of the 27-day recurrence interval in magnétic
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, Febru_a_ry'15, March 14,

April 10, May 7 and June 3, 1813.  An apparent 27-day recurrence of quiet conditions . -

is afforded by June 15; July 12 and August 8, 1912. Thls sub]ect is considered further
presentl} : : :

§3. Table XX gives the monthly means of the Cape Denison and the mternatlonal

character ﬁgures for all days of the month, and for the international quiet and dJsturbed o

days. According to the international figures the 16 months included in Table XX

~did not differ much as regards disturbance. April, 1913, had the highest character

figure 0-54, and- “July, 1912, the lowest, 0-41. According to the international figures
November, 1912, to Jdnuary, 1913, was not a. specially disturbed timé, and there was

“little difference between May, June and July, 1912, and May, June and July, 1913._
The -Capé Denison figures, on the other hand, show a Iarge apparenﬂy seasonal'._

ﬁuctuatlon, mid-summer—November to January—
figures than mid-winter—May to July. Also from April to July, the mean' characters
are much 1arger for 1912 than for 1913.

Table XXT aims at showing more minutely how the relation between the Cape

» Denison and the international character figures varied with the season. of the year.

Results are given for all the days available (A), and for the days falling in three seasons

. Winter (W), May to August, 1912, and 1913, Equinox (E) represented by ..,cptember‘

and October, 1912, and March and April, 1913, and Summer (S) consisting of the {our_
months, _\Yovember, 1912, to February, 1913. March and Aprll days in 1912 were

‘included in ““ All” days, but not in the “ Equinox,” where they. were oml‘oted with -

& view to having ag nearly, as possible the same mean date for the three seasons. What

"Table XXI gnes is the number of occasions when a speclﬁed Cape Denison character:
figure, 2, 1, or 0, was assoclated with certain 1nternat10nal character ﬁgures The

international ﬁgures were " collected into seven .groups, so as to include s. moderate

number of days in cach group. The first group, mcludmg all days with charaoterq’l

0-0 or 01, contained in all 139 days. The character figures’ 3581gned to these days at o
Cape Demson were on'5 days 2, on 63 da}s 1, and on 71 days bemg a clear majority 0.
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Of these 139 days 59 were winter da}s and of these 17 got al, and 2. a 0 at Cape
Denison. ~ Of the balance of 139 — 59 or 80 days, 31 occurred in the- eqlunootlcal seqson,

36 in the: summer season, a.nd‘ ‘the remaindér in March or April, 1912. As the .
international figure goes up, the.proportion of days getting a 0 at Cape Denison dimyinishes..
No summer day with international character exceeding 0-1 gets a 0 at Cape Demson,'

and no day with international oharaoter exoeedmg 07 gets' a 0 at any season. The
{Qa}omty of days. with mtemat_l_onal characters excoedlng 0-7 get a 2 at Cape Denison,
and all days of the ﬁnal group, 2.e., international character 1-5 or more, get a 2.

character ﬁgures for each of the séven groups of 1ntemat10na1 characters For example,
if we take the days when the international figure was 02 or 03, the correspondlng

mean Cape Denison character figure was 0-91 for all days, 0-62 for the eight winter

~months, 0-97 for the four equinoctical months, and 153 for the four summier months.
The difference between the figures for the equinoctical months and for all months is

usually small. The difference between the summer and winter 'seasons is pronounced

only when the international character hgure does not exceed 0-7, but for the lower
. classes it is very large lndeed '

§ 4. Table XXII in. 1ts last six columns shows another aspect of the picture
presented by Table XXI. Dividing the ‘days of each month .into three groups
according as the Cape Denison character figure was 2, 1 or 0, it gives for each group
the corresponding mean international ‘character figure. The first three columns give
. the oorrespondmg means of the Cape Evans character figures for the seven complete
: months for w}uch there were records from both statlons '

It w111 be seen that the mean 1nternatlona1 .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 exact 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 066, while-t;he average day
. getting a 2 at Cape Denison in April, 1913, had an international character figure of 1-17,
The result- might mean & 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 change 1n _the international standard, the same amount of -disturbance _getting
a higher character figure in 1913 than in 1912. But it might nican that, relative to the
world at large, Cape Denison was much more highly disturbed during November, 1912,

than during April, 1913. There may have been other contributory causes, but the last

18, T think, essentially the real explanation. Disturbance has a very pronounced seasonal
variation in' the Antarctic, summer being the time of maximum. This being Wwinter

a7
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Cin the notthein héimsphejfe 18 a,v_decldedly less disturbed time than the equinoctical
“geason it the great majority of the stations which take part in the intemational s¢heme:
.As to a difference between 1912 and 1913, rio one with the Cape Denison curves beforc :

him eatild fail to see the relative qiuetness of the wmter months of 1913. - -

'

- The figiires in Table XXII for Cape Demson and Cape Lvans show only 1rregula,r

Variations in the hiean Cape Evans figure corresponding to character 2 at Cape Dehison:

But the mean Cape Evans figures answerlng to 1 and to 0 at Cape Denison shotv a décided
tendéncy. to be larger in the later months. ~More 11ght is thrown, on. this subject by
Table XXIII which represents the facts in a dlﬁcrent way. . Take ‘April, for example:

The 14 days awarded 2 at Cape Denison obtained seven 2’s, four 1’s and three
0’s at Cape: Evans. The 11 days awarded 1 at Cape Denison obtained three 1’s and
elght 0’s at Cape Evans, and finally the 5 days awarded 0 at Cape Denlson obtalned
one 1 and four 0°s at Cape Evaiis: -

The most otttstanding result in Table XXII was thc high value 0,75 of the Cape
Evans. figure in October corresponding to chdracter 0 at Cape Denison..  But Table
XX tells us that in October, 0 was awarded to only four days at Cape Denison and.
one dmy at Cape Evans, so the signiﬁcance of that particular figure 1s not great.. . ',

. Returnlng to a cons1demtion of Table XXHI we see, that; fully two thlrds of the
days which got a 0 at Cape Denison also got & 0 at Cape Evans, the remainder gettlng

- a 1. Of the 83 days awarded 2 ab Cape Denison, fully half also got 2 at Cape EvmisE g‘the

rest obtalned 1 at Cape Evans, ‘with the exception of three Aprll days; the 4th; 13th, a,nd

- 93rd, which got 0. These were days of international character 0-2 or 0-3, so that what wo
"should have expected at both Antarctic stationsis a 1. Inspectlon of the gurves shows
" in faét that it was a toss up between a0andalat Cape Evans, and between a. 1 and & 2

at Cape Denison. Iven in the horizontal components the Cape Denison range was |

. decidedly greater on all three days, but it was the excess of the V range at Cape Demson

that was really décisive: The associations in Table XXIIT of 1 at Cape Dexison with 0

at Cape Evans are twice as numerous as the associations of 0 at Cape Denison with 1
at Cape Evans, and the- associations of'2 at Cape’ Denison with 1 ab Cape Evans are
1mmenseiy moré humerous than the assoclations of 1 at Cape Denison with 2 at Cape‘
Kvans.: It 1s thus clearly apparent that elther Cape Denison was a decidedly moje

_dlsturbed station than Cape Evans, or else the standard of disturbance apphed to thc.

former stationn was decidedly the 10Wer

§5 The chalacter figures were utilised for the purpose- of secing whether the
27-day interval in magnetic’ conditions manifested itself at Cape Denison. The
international disturbed and quiet days were accepted as representatlve of disturbed and
quiet conditions. The Cape Denison character figtres 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 41, and n 4+ 2. Thus the entries in.

2032—B
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‘columns.n—1 and n + 1 referred to days which were respectively one day earlier
and one day later than a representativeé disturbed. day, the character of which  was *
_entered in column n. .This was done for each of the 75 international disturbed days
of the 15 months, April, 1912, to June, 1913. The sum of the 75 entries in each column
furnished the primary disturbance pulse. The secondary disturbance pulse was obtained
~ from the sums-of the characters of the associated days in' the six columns headed n4 25
ton'+ 30.¢ The 75 days, for example, which contributed to column n'+ 25 were each 25
days later than one of the selected disturbed days. Take for instance the earliest of the
disturbed days, April 5,1912. ~The days whose character figures appeared in the columns
headeéd n— 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 qulet days and the days associated with them were treated in a
precisely sinular fashion, thus supplying primary and secondary quiet day, pulses. The
- selected- days ceased with June, 1913, because the days associated with selected July

days -would mostly have been August days for which no Cape Denison. figures existed.
" The results of the opemtlons_appear in Table XXIV. The medn Cape Denison character
figure for 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 normal disturbance or.of more than normal quietness, accmdmg as their '
-sign is posmve or negative. In strictness, however, the days in the primary. pulse
zall come from the first 15 months for which the mean-character figure was 112 while
the days from the secondary pulse with three exceptlons come from the last 15 months
'for which the mean character ﬁgure was 1:07. Thus 81 is only an approach to the figure, - '
appropriate to the average day. * This uncertainty is practlcally avoided by taking the
dlﬂerence pulse. |

The-crest of the primary chfferenee pulse, like the crests of the primary disturbed
and quiet day pulses, necessarily corhes 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 Jatter is 42 per cents :
“of the former. In the case of the Cape Kvans character ﬁgures for 1911 ard 1912, the
amphtude of the s econdaryldlﬂerence pulse was 43 per 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 1s at least as prommeut in the
Antaretic as in ordinary. latltudes
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TapLe XIX.—Dates of Selected Digturbed and Qulet Days, and Cape Denlson
Cha,ra.cter Flgures thereon

. Dates of the ST (;a.;m De;uson —Ci‘lv'x;qct;-r }:igureﬂ
lIOnﬁ}. él),!stqgh@ pgy_s. | 5 Quict Days. : Ou th:,..»])mturbcd Dnys - Onthc"»Quict Du)s.
w12, | ‘ R I
March .| ool | qzo | b bap2a b Lo by 2 e |00
CApril | 5 6|10]15116] 1| 8|11 |21]|28]| 2. 2 2 | 2 1 1 1 0
May 5 12| 13f1e] 1622 |siw] 2|22t 21 1o |1
. ’ ' \
June 1| 8| 9f1w0|2sf 5| ejis|19|2)2 22|22 ]1 0|11 ]]1
" July J 8] 4] a|l27 st 1l12}15|24] 2 2 2 1 2 ] 0 0 1 0
Augnst | 5| e|18f19|22] ¢ s|12|13f26) 2] 2| 2|2 {2|]o|0|o0o]0]1
September | 4| 17118 {23 24| 2|15|16({27]|28] 2 | 2 | 2 | 2| 2 ol r|1]o
October-.0 111113} 1415 2} sp18)19131] 2 {2 | 112 (2]1}jo]1l0]1!
November [ 10|11 f14/16722| 3(12|21]20(30) 2 | 2|2 |2 | 1]1{1 1| 1] 1
Decomber...] 2] 6| 7[22]23f 4| sl1rf2olale |22l 2|2 1|11
1913, | .. 1. . :
Janvary .| 31018 19130 1| 7i1z({16j24] 2 | 2 (2.} 22}t }1p1il
February .| 12 14 | 15 |25 |26 8] 4|23 |2¢(28) 2 { 2 | 2 |2/ 2]o]o|.1}o o0
March ~ .| 14 {15 |26 | 17{23f 1| 2{10 227 2 | 2| 2|2 |2folofol1]1
April | il 9lw|12|w| 6|20|e|22f2s] 22|21 |[1}o]2r]o|1]0
May .| 4] 6516 7| sfpla|20|21]22)23] 2 |- 2|2 |¢eg|1]ofofo[o]0
Jue | LD 2| 3128)2e| 7! s|1ufizler| 2| 1|1 1o oL |O[0O
July,  Jiglislieleo 2] 4| 9f1rj1o| 8| 1 1l 1tz 11oj.0|1)0]0
Angust b bl b b b 1 5 0 0 o

R R R T T i T i T T I R D B i P iy P e oy e Mg

TABLE XX. —Interna.tlonal & Cape Denlson Chara.cter Flgures. Mean Monthly Va,lues.

DY e wgg._ I o - T 1913 i
o ‘lnterna.tmnal Cupc Demson Internntimnl ' (‘Jpc Denison
Month, . Charadter Fu,ures . Charagter higurea - Charucter Figdtes. - . Clisracter Figures,
Dishurhed All Qulct Disturbed All Quaet- Dzbturbcd A!I Quiet Diaturlmd “All Qulet-
Days.” Dﬂys. Days. Da}s Days. ])u)s Days. I)uys. Bays, Dm},s *| Days. .| Days.
January ........ 4oL e b e b 120 | 051 | 0:06 20 | 155 | 10
February .. L. S o e b 1:20 | 053 | 0:02 20 | 111 0-2
March ............ SR EVEE o | 126 [os3 jo0s | 20 | 103 | 04
April .. 112 | 045 | 008 20 | 13 | 06 24 | 034 | 006 16 | ¢-83 04
May cooovonrnnnnnns 18 | 047 | 010 | 20 | 097 [ 06 118 -| 045 | 002 18 [ 063 0-0
June | ....... | 098 | 047 | 008 20 | 1-23 08 1:02 | 045 [ 004 12 | 060 {02
July copornnenn. J 106 | 041 | 002 18 | 6-90 0-2 106 | 0:42 | 008 12 | 055 02
August | 12 | 049 | 002 26 |"L16 |-o02 | : ' -
September ... 122 | 047 | 002 20 | 113 0-4
October ......... 120 | 046 | 002 [ . 18 | 123 06 | ..
November ...l 1-06 | 045 | 0:00 1-8: | 150 I I - e
December. .....| 118 | 043 | 000 | . 20 | 160 1-2 RTERN e | UV I .
Means ......| ~112-| 046 | 004 1631 122 | 062 117 | 049 | 005 160 | 090 034
.‘\




TaBLe XXI

AUSTRALASIAN ANTARCTIC EXPE_DITION.

. i_-N)
L

Q

~=Analysis of. Internatmnal and Cape Denison Character Flgures.

1 ) Cnpe i)enison o Cﬁpe Dcnmon C'\pc Dcnlson Cape Dcmson
2's, ' 1. o's. Mean ‘Character.
, Intemntlonnl : . .
Chatacter. = T = | == —— = )
A w E l S - A l W E l S A \ W ’ B 3 A w E } 8

0-0 u,_h'd 01 5 0 0 4 63 | 17. 141 26 7l ’ 42 17 6y 053 | 029 | 045 | 004
0-2 and 03 18 1. 1 41 10} G6 32 20 .9 28 22 i 5 0F 091 0624 097 ]‘5'} )
0-4 u.nd 05 14 11 3 7 390 22 & 8 12. 10 2 01 103 073 | 1-07 1-47
-6 M\d 07 . 24 6 6, 10 32 16 10 5 4 31 .1 0 1.33 1. -2 1.1-25 | . 1-(}?
0-8 an_(_IQQ 31 17 6 7 28 11 10 & 0 0 ) 0 o) 1531 1-6i 1-38 | 1-68
1-0 to 1'4 51 17 9 18 7 4 2 1 0 0 0 01 188 ) 1-81 1-8‘2 195

5 to-1-9 8 1| &5 2 0 0 0 0 0. 0 0 01 2004 200§ 200} 200

TasLe XXI1—Cape Evans

& TInternational® Character - Tigures (Mean Monthly
Values) assoclated with Cape Denlson Characters, 2, 1 and 0:

— = =4

' . International
* Cape Evans Chatneter Flgures.
Chamctcr FJgume.
Ut N - .
. 1912 .1913.

Capo Denigon Figure | I 2 | 1 l 0 2 l b3 ‘ [ ' 2 l 1 ]
Jagugry . . . 072- | 029 v
February . 1:03 | 043 | .0-02
March 116 0-41 0-15
April .., 1-29 0-27 0-20 0-74 028 7| o2 ] 117 | 030 0-11
May ... 1:57 075 013 |. 106 | o3 014 130 -1 0-50 0-19
June .. . ; 1-64 0-40 0:33 -87 0-23 027 | 100 0-64 0-16
July ... . 1-25 083 | 010 0-82 038 | 012 110 055 25
August o C e 155 | . 093 | 033 0-95 0-31 008 .
September - 130 093] 050 0-83 0-36 017
Octoher e e | 164 [ 106 | 075 | 083§ 030 | 010
November : . 0-66 0-27 010
Dggcmbe_r .- " 0:65 009
. Mea.ns . v e - 1487 074 0-33 0-82 028 | ol4 | 107|649 015

TABLE XXIH A.ssoclatlon of Magnetlc Characters at Ca,po Denison and
Cape ]]vans
. C_‘apg Denison ? 1 .0

Chargeter at N = > : - g?;:l

' . Cape Evans 2 1 )} 2 1 0 K } 1 ’ 0
March .. .. 0 3 0 1 2 0 0 1 1 8
April ... . R 4 3l o 3| 8 0 1] 4.1 20
May ' 4 3 1,0 0 2 4 0 1| 7 3L
June © ... L 7 4| 0 0 6 9 0 1 2 )
July oo o o e 2 6 [-oqf o0 10 2 0 1 9.1 “s0°
August- ... . e . 6 5 0 ol 13| 1 0 2 4 31
September e e 3 7 0 I | 11 271 ol 3 3 30
Ostober ., e e s P8 v T 4 U | 15 o Y 3 1, 1,
Ngvgrgber ve : ] 1 0 1 6 | .0 0 0 0 15
. Totn.l i e e e 43 | 37 3 4 | 78 | 26 o] as | 81 | 235
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TABLEVlXXIV.—Q'?—day- Inte.rv.a.l.-.,,,Sums of Cape Denison. Gha-ract,er_» Figures.

Primary T'ulse. - B Sctondary Puise,

Xature of Primary Pulse, ., R
. n+29 ’ n+30

n-2 n-1 n n41 n+2 n+23 n+27

n+28

n-+26

75 Disturbed and Associated Days | 82 108 140 126 103 T80 ‘ 93 11 |- 101 86 86
75 Quict and Associated Days ...| 77| 65 | 30 | 53 | %3 - | 63 [ 6 |- 76 7 | 8l

Ta s . . . b . . . R
. Diflercnce Pulse  .....cevvivunrennnne -5 143 ) 101 73 20 11 25 42 25 . 9-1. &

CHAPTER IL.—SQUARES OF DAILY AND HOURLY RANGES AS
DISTURBANCE CRITERTA, -

" §6. As we have seen, the chardcter figures arrived at from general inspection
of the Cape Denison curves show differences between 1912 and 1913, and between
summer and winter, of which' there is' no “suggestion in the international chiracter
figures. Turther inquiry appears desirable. To arrive at a definite result, it is necessary
to employ some criterion of disturbance independent of thé personal element. Various
such criteria have been suggested, of some of which I have had considerable experience.

Perhaps the simplest criterion is the absolute daily range (i.c., the difference between .

the highest and lowest 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 H than in D
or V. Another suggestion is to employ H A H, where A H is the absolute daily
range in H. 'At-the ordinary station H as a ‘multiplier of A H inay be treated as

- constant for 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. (West componeht of
force) is of the same order as disturbance in H or in N. (North component). Unless
in exceptional cases, disturbance in- V remains small in England compared with
disturbaniee in H, but as the dip (4.e., lllagnetio latitude) further increascs, there is. a
rise in the relative importance of disturbance in V. Thus it is fairly- obvious that any
criterion of disturbance, which can be fairly applied the whole world over, should take
account of the vertical as well as the hotizontal components. - o

Of the criteria suggested, the one which theoretically regarded seems to’have,_

most to recommend it is Bidlingmaier’s magnetic “ activity,” by which was meant

practically the mean value for the day of «* + B2 4. v%, where o, B, y arc the instantaneous

departures of three rectangular components of magnetic force from their normal values,
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Difficulty arises unfortunately when it comes to assigning a normal value. to a
magnetic element. H, for example, 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 depreséion should be considered part of the disturbance.

It would often make an enormous difference to the mean value of «2 4 82 4 ¥ for the

‘day’if this view were accepted. We might have a very large value for a day the traces

of which showed no large oscillations. We do not know exactly what the depression
means. It mlght result from temporary electric currents induced in the earth by the.
magnetic storm. Tt might mean a temporary. modification of the earth’s magnetism.
If the depression is, as has been suggested, an after-eflect (Nachwirkung) it is practically
cértain 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

.Whl(}h ‘has been preceded at short intervals by dlsturbanoes of like magnitude might

well have a small after-effect, as compared with an equal disturbance. preceded by a

. long qulet time. In our present state of 1gnoranoe the only practical course seems

to be to acoept the mean value for the day as the normal value. Tt is the on]y plan -

‘on which there seems any reasonable chance of securing such agreement as is requlred
' for any international scheme.

113 32

The. use of Bldhngmaler s actlvrty might’ hecome 2 practical propoqtlon if

a suitable mechanical integrator could be constructed at a moderate price, but if the

measurements it implies are made individually with' an ordlnary 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 trlal and sevcral

‘a.lternatlves have ‘been suggested . which entail less labour

.

The s1mplest of these is to employ the square of one-or more of the absolute
daily ranges. If Bidlingmaier’s “ activity ” is of the right dimensions, then it-1s-the |
square not the first power of the range we ought to employ. The square of the range

»?

- will certainly not vanish however quiet the day, no more will the first power: Whether
~we use the squaie or the first power of the daily range by itself, we obviously include

something other than what is ordlnarlly meant by disturbance.” We ¢an only expect

to - get somet]nng which waxes and wanes with dlsturbance

It is further obvious that the square {or the first power) of the d‘ul} range cmnnot
be an ea;act. measure of any physical characteristic of the day, because two days-of very
different characteristics may.have equal ranges. One day,-for.example, might. show -
considerable disturbance during each of the 24. hours, while anotlier was very. quiet
during the first 23 hours. This explains another propocal developed in particular
by Dr. A. Crichton Mitchell, to employ the sum (or mean) of the squares of the
24-hourly ‘ranges. A criterion based’ on the 24-hourly rangés ‘ought @ priore to be
from the theoretical point 'of view supetior to a criterion based on the daily range. . But

‘it entails ‘of course much more labour, and the moré the laboﬁr:thé smaller the hope
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-

-of securing the co-opefation of a large number of observatories. It is thus of practical =

importance to aséertain the extent of agreement betweeén the two criteria: If they

lead to large differences on may -Gecasions; the case for the less onerous criterion is

‘weakened. “As compared with the ordinary- station, Cape Denison was an extiemely
dlsturbed station, <LI’ld. 1t is obvmusl} of spoml 1nterest to have résults from it.

§7. Tt has been explained that dlbt,mban(,e in V'is usually very sinall in low

latitudes. Lven in mean latitudes, such as the south of England, the V trace often

appears quiet on days when the other maunctlc elements show considerable dlsturb‘mce,
and 1t 1s only on rare occasions that the dlsturbance m V is comparable with that in

D or.I. The allotment of magnetlc, characters, 0, 1, 2, at an hnghsh observatory is

seldom inflyenced by the V trace.” A day the V trace of which is highly distutbed at
the ordlnary station would be certain to show so much disturbance in D and H that a

“72” would in any case be.allotted to it:  On the other haid, uniformly good behavisiir
s untoltuna,telv not a universal characteristic of V magnetographs, a fact’ which

discourages the use of V traces. In short, if only ordinary observatories are considered,

there is a good deal to be said for leaving V out of account in any practical criterion . -

of disturbance.

" There are thus reasons, irrespective of any special local phenomenon, for
obtaining a measure of distirbance at Cape Dénison based on the horizontal components
“activity ” T
“there is an additional reason for doing this, viz., the unekxpectedly large difference
between the V ranges fecorded at Cape Denison ‘Lnd Cape Fvans. The range at Cape
Denison is almost 1nvar1ab1y much the largér. This may bé a nhatural phenomenoi.
Changes regular and 1rregula1 in the vertical force miay, for some as yet unknown
reason, increase rapidly as we approach the magnetic pole; -and, if this is the case, the

(X1

“phenomenon is obviously a fundamental one, the further investigation of which is of
the utmost importance: Something perhaps may be leained from the records of the

Amundsen expedition near the north magnetic pole when. these are published. But
it is conceivable that instrumental causes may be at least partly responenble My
first-idea, I must confess, was that soime error might have been made in the scale value
determinations either at Cape Denison or at Cape Bvans. If one mﬁltipiied the daily
range at- Cape Evans by 2, or divided that at Cape Denison by.2, the results would be
‘more in accordance with one’s @ priors ideas. But the methods employed at the two
stations, although differént, appear both sound. 'The méthod employed at Cape Denison
was really that devised by J: A. Broun. The H and V scale values depend on deflections
of the D magnet, as well as oni deflections of the H and V magnets: Thé only exceptmnal
feature was that owing to the difference in type aiid size of the D and V inagiets, spicial
allowance had to -be made for the difference in the ‘ distribution constants ” in the

deflections of thesé magnets; As explained by Major E. N. Webb, this correction Was
.undesirably large.in-the case of the V maghet: Still it. was only 10 per cent. at the .
Tnost; s0 that even if the cortection lad itself been 50 per cent: in error; it woiild have -

!

oi three components. But

L
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gone-but 4 small way to explairiing the dlfferenee betwcen the ranges at Cape Denison .
and -Cape Evans.. Any large mistake in the Cape Evans scale value seers "equally
improbable. In this case; the curves were re-measured and the . caleulatlons were:
repeated independently by myself.. ‘ - . e

The above remarks will explam why use was made of two criteria for Cape
Demson (AH)2 4+ (H AD)® and ( AH)? 4+ (H AD)® + (AV) where AH, AD, and AV
are the absolute ranges of H, D, and V in the (Greenwmh) day. At Cape Evans,’ as
_a.lready explained, two rectangular horizontal components, N! and Wi, were recorded.
The two criteria employed for it are ( AN + ( AW')2 and ( ANY)2 4 (AW?)2 4 (AV)%
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 which were available. The horizontal components recorded there being ‘
N. (to true north) and W. (to true west), the two criteria employed were AN?*+ AW?
and AN?4+ AW? 4 AV2Z. The comparison of the three stations was limited to the
months April to October, 1912, because registration at Cape Evans ceased in November

1912.
A comparison of tllle daﬂy range criteria with hourly range criteria also Seemed '

expedient, but it was limited to June and September, 1912. It was also limited 'to o
elements, H and V at Cape Denison, N* and V at Cape Evans There were two mlrrors
in the D magnetograph at Cape Denison, so that durmg dlsturbed timies the_re Were
traces both at the top and the bottom of the sheet. The maximum mlght come on
the one traee, ‘the ‘minimum on the other. Consequently the labour of ﬂndmg hourly
ranges would have been exceptlonally great in this element, and even with a single’

 trace the measurement of hom‘ly ranges oalls for labour ¢ one is apt to grudge, when not.

fully persuaded of 1ts neeessaty

' &

- The values of the absolute daily: ranges of D H, and V on Greenmch days are
given in Scientific Reports, Series B, Vol. I, Tables XVIIa to XVIIle, pp. 101-to 197.
The caleulations on which the tables given here are based were made before Tables XVIIa
to XVIIIc had appeared in print. They employed ranges given in manuscript received
from New Zealand, with 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 cases the values which had been used were consistent.
with the printed values of the maximum and minimum, while the printed ranges ‘were
not. In such cases the printed value was assumied to suffer from a misprint. But in-

. general the printed value was accepted, and any correction thus necessitated was made.

Some difficulty was, however, experienced in the case of days when the record was

‘incomplete. The treatment of these days varies.in Tables XVHa to- XVITe. 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 -unless the range s’ exceptionally
1 2032—C
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large, and in such a case it may be better to élﬁploy an under-¢stimate of the range

than to omit the day.altogether. - This point is discuszed in Vol. I, p. 264, - Asis explained
there, 2 + ‘was attached in the tables of mean monthly values of the abe olute ranges
on p. 266 “ to any value supposed: to be sensibly too emall.” But_ the-defect in the

~mean monthly values had. to be sensible before it was expressly indicated, and the number
“of occasions when the plus sign was added may give an inadequate idea of the number

of individual days when an under-estimate was known'to have been made. An under-
estimate of 20’ or 20y in the range of a particular day has but a trifling effect on the

- mean monthly vilue at Cape Denicon, but when we are considering individual days it

is a differént matter. The fact that the range is an under-estimate is only on1et1mes
1nd1cated expheltly in Tables XVIa to XVIIc : '

1

§8 In- general when a range had been as.slgned in Tables XVIIa to XVIle ‘ro i

~ day of incomplete trace, it was accepted, but on a few occasions, when a large number

of-hours™ trace had been lost, it was thought better to disregard 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 are given for Cape Denison (C.D:), Cape

i

Evans (C.E.), and Eskdalemuir (E). To facilitate reference, the columns are distinguished

by numérals as well d@s‘by headings. Take; for example, Table XXV relating to Apuil,

1912. Column 1, not counting the daté column, ‘gives ( AH)* 4 (H AD)? for Cape

Denison; col. 2 (AN 4" (AW for Cape Evans; and ‘dol. 3 AN24 AW? for
. Eskdalemuir. . In like manrer, cols. 4, 5, and 6 give res pectively ( AH)2 + (H AD)2 +

(AV)* for' Cape Denison, (ANTP 4 (AW!E 4+ (AV) for Cape Evans ‘and AN®+
AW? 4 AV2 for Eskdalemuir. " These six coliumns deal with the squares of absolute

daily rangeés, and-the unit in each case is (10 y)2." Columns 7 to 16, on the other hand, s

are character ratios, the ratios borne by figures in columhs 1 to 6 to their mean values’

_for the morith.. For comparison with thece, column 17 glves the mternatlonal character

_ﬁgure for the day (I).

: .Cols..-7 and 8,.and again cols. 10 and 11, are intended:to give comparative results
for Cape Denison and Cape Evans. At Cape Denison there were data for only £2 days
for the horizontal components, and for only 20 days for all three components.. Cols. .
7, 8 and 9 devoted to the horizontal oomponents make use of the 22 days, while cols..
10 11 and 12, which include all'three components make use of cnly 20 days. The
922-day mean value of (AH)* + (H AD)* at Cape Denison, 638 (10 v)?, is given in one
of the lines at the foot of the table. On Aprﬂ 1, the value of ( AH)? + (H AD)® was
130 (10 )2 The ratio borne by this to- the monthly mean, 1‘30/638 or 0-2, is the first
entry in col 7. The ﬁrst entries in cols. 8 and 9 are smularly the values of 111 /540,
and 42/86, belng the ratlos borne by the April 1 values of (AN?)® 4 (AWl) at Cape
Evans 4nd of ANZ + AW? at ]]skdalemulr to thelr mean values f01 the 22 days 'I‘uo
of these 22 days, viz., the 1st and 2nd, were days for which qafmﬂactory V ranges “ erei

- not avaﬂable at pre Denison. The mean values of (AH) +(H. AD) + (AV)

¥

+ .
[ .".
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Cape Demson, of (AN 4+ (AW) (AV)2 at C'ape Evens, and: of AN2 4 AW?

"4 AV? at - Eskdalemuir for the remaining 20 days, were rc'!pectlvely 1189, 732 and
97 in terms of the unit (10 y)2. - The entries in cols. 10, 11"and. 12 ‘are the ratios. bome
‘to these mionthly values by the daily values of the quantitiés- Aprl 1"and .2 V\ere

con31derab1y less disturbed than the average day of {he menth, ard to brmg cut: thls

"fact the mean value of ( AH)2 4 (H AD)? at Cape Denison for the 20 days, €86, is given .

in the same line with the means 1189, 732 and'97 just mentioned; but it is enclosed n .

brackets to show that it was not a quantl’oy used i in any of the calculations; -

In view of the cons1derable number of days for whlch data were lackin g at Cape-

< Denison, it appeared well to give in cols. 13-to 16 results for Cape Evans and Eskdaleniuir

based on all 30 days of April. This alco illustrates one important aspect of the method .

| employed, viz., that the character ratio depends. not merely on the value of the criterion
~ for the day, but also on the mean value of the criterion for the available days of the month.

Thus the: character ratio for April 5 at Cape Evans Lased on the horizental- ccmponents

: appears as 2:8-in col. 8, but as 32 in col. 13. ‘The criterion for the dayis 1496 in either-
:case, but the mean value of the criterion for the 22 da,ys was 540, whereas for the whole
.30 days it was only 465. The 1dea is that the mean value of the criterion for the. days

used would be communicated to the central station, as well as the valués of the character
ratios for the individual days of the month. These mean absolute values “would serve
for intercomparison of different months or years, while the character ratios would serve
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 the month. But the methed

- would afford an alternative to this. If the missing days happencd to be nearly average

days of the month at the station, their loss would make little difference.to the character

" ratios. For example, in Table X}xV the 22 days serving: prlmarlly,,for the mtcrcomparlson '
- of Cape Denison and Cape Lvans gave 86 (10 y)* as the mean value of AN?+ AWZ? at

Eskdalemuir, while the corresponding mean for the whole 80 days was 82 (10 v)%,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 difler 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 commentmg on ' the general physwal rceults, 1t will be convemenb to
explain peculiarities in the several. tables.

; In May, 1912, as in Apml data WQI'O lacking only at Cape Denison. . Thus
Table XX VI follows the same lines as Table' }&XV In June, 1 912 data were lacking at '
Cape Evans as well as at Cape Denison, ‘arid the’ days involved were different. Cols. 7

1o 10 give compara.tlve data for Cape Demqon ard Cape Evans for the tw enty—tvxo dd}ﬁ

ropresented at both statlona, while ccls. 11 to'14 give comparative data for the ‘menty-

“five days common to Capé Denisor and Eskdalemuir, ~ Finally, ‘cols. 15 grd 16 give
- 'data for Eskdalemiiir employing all thirty days, ' ‘ : S
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.In July, 1912, the position was similar to that in June, except that theré were

“no 'V data for Eskdalemuir, and a similar procedure was followed. Colunms 10 and 11
. apply to 29, but column 12 to thirty-one days. In August, 1912, data were lacking
at Cape Evans for two days, one being a day. of very large disturbance. Comparative

data are given in cols. 7 to.10 for Cape Denison and Cape Evans, for the twenty-nine

-days represented at Cape Evans. Data were also 'laokinrg for one day at Eskdalemuir,

but it was 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 ratlos in cols 12 and 14 are based on only thlrty :

g days

L In Sept’ember, 1912, ‘the only item missing was the vertical force ,ran’ge at

Eskdalemuir on the 26th. Tt was again a case where the inclusion or omission f the
day could make little difference, and only one set of ratios is given, belng based in

- each case on all the days available, '

- In October, 1912, data were lacking at Cape Evans and Eskdalemuir, but not

* at 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 ratios for the days represented at Eslkdalemuir.” Finally, cols. 15
' and 16 give Cape Denlson ratios based on all thirty-one days. ’

In the three followmg tables XXIIto XXIV, there are data for Cape Denison only-

The. only point calling for remark is that in November; 1912, satisfactory V ranges -

were lacking for four days, so that the ratios derived from the horizontal components
and from all three. components are not stmctly eompa]able But, so far as can be

) ]udged from the honzontal components “the inclusion .or omission of the four days

could have httle eﬂect on the monthly mean and the character ratios.

§10 To: sunphfy the situation, attention may be called at_once to the fact thdt in

.:the great “majority- of ‘days the character ratios for Eskdalemuir from the horizontal
components and-from-all three components are identical: There-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
two days during the whole seven months when the V range at Eskdalemuir exceeded
"100 y.  The' period was of course more than usually quiet. On the othér hand,

disturbance -is larger at Hskdalemuir than at most Buropean stations. But the .

inference certainly is that it would make little difference to character ratios at the
average observatory, or to character figurés calculated therefrom at a central station,
whether the V range were included  or'not. But, on the whole, the inclusion of V

- ranges at Eskdalemuir tends to increase character ratios on the days of largest

disturbance, -with consequent slight " decline "in character ratlos on quiet days
‘September 17th’ and Oetober 14th are, however rather notable exceptlons to this
rule. L

-



,\‘!-

AUSTRALASIAN A.NTARC'_I‘AIC‘ EXPEDITION, - 213

" The inclusion of V is of considerably greater importance at Cape Evans.. But,
even there during the whole seven months, there are only thirty-two -days in which
the character ratios from the horizontal components and those . from all three
components differ by more than 0-1, and only six days in which the difference exceeds

0-5. Relatively considered, ore 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 125y, while the ranges of the horizontal components were each

only 80y. Cape -Denison was, however, on that day somewhat highly disturbed in the

-hotizontal 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 character ratios
in cols. 13 and 15 were 30 from the horizontal components, and 46 from. the three
components. The V range at Cape Evans, 356y, was more than double the next
“highest range of the month, and it con51derab1y exceeded the corresponding V. range -
at Cape Denison, a rare event. :

The employment of the V ranges had at Cape Evans no definite tendency to

"influence the character ratio in different directions on disturbed and quiet days. Thus,
“putting first in each case the ratio derived from the two horizontal components, we
‘have 67 and 7'6 for May 5, 52 and 4-4 for May 12, 4-6 and .4-0 for July 4, and 64
‘and 75 for July 5 S '

Even at’ Cape Demson the retention of the vertmal force range makes less
éhﬁerence to the character ratios than might have been antlclpated But' there
are 79 days in the fifteen months of Cape Denison records in which the -difference
- between the two character ratios exceeds 02, and 26 days in which it exceeds 0-5.
The number of days in ‘which the 4wo ratios- absolutely agree and the -number
in which they differ by more than 0-1 are approximately equal. 1t 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 outstanding 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 stations, Cape Denison and Cape Evans. At Cape Denison the

‘8-component ratio is the higher on the 15th, and the lower on the 16th; at Cape

Fvans it is exactly the other way about. . On the 15th the V range at Cape Denison
was 490y, as compared with 261y in H and, 304y in D; but the correbpondmg
V range at Cape Evans was only 153 v, as compared with ranges of 245y and 317y

in the two horizontal components. On the 16th,.on the other hand, the V range at’

+yCape Denison was only 289 y,-as compared with-275y in H and 366y in D, while
‘at Cape Evans the V range was 356+, as against 268 y and 258 y in the two horlzontal
components, Thus, atb Oape Denison the V range was relatwely thh on the 15th, and _
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~ low on the 16th, while at Cape Evans the, exact opposite occurred. . At Eskdalemuir

the V range was decidedly higher on the 15th than on the 16th, but.-on. both days it

was less.than half the N. range. : : —

Meay Tth and 17th, 1‘)12 —On both these days the Cape Denison character ratios
especially the 3-component ones were large compared with™ the “Cape Evens ratios.

- The V rangé 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 Gorrespondmg V range at Cape

Evars, which was little over half the range in N*. The 17th was a quiter day buit pre-

sented analagous features, the excess of -the 3-component ratio- being conspicuous.
The V ranges at Eskdalemuir on both these days were below the average and s1mll
compared with the’ ranges of the honzontal components..

“June 3, 1912, i$ an interesting example of the diametrically oppostte phenornenon
The V range at Cape Denison was relatively small, being less than two-thirds of that
in H, and the 3-component ratio was Iess by 0-6 than the 2-component ratio.

July}l‘ and 6, 1912.—_—011 the 4th the BTGomponen_t mtio at Cape Denison 1s 50

per cen. larger than the 2-component ratio, although the V range was an underestimate, -
the limits of registration being exceeded. The V range actually recorded was fully

double that in H, whereas the corresponding V range at Cape Evans was considerably
less than half that in N1, Thus, like May 7 and 17, it was a case of a special development
of V disturbance in 2 limited .area. The phenomena on July 6th appear to be the exact
opposite of those on the 4th. On the 6th the 2-component ratio had the exceptionally

high value 94, exceéding the. 3-component tatio by 50 per cent. But the limits of
4 registration were exceeded in all the elements during a. brief. v101ent storm near. noon
G.M.T., so the results for the day are somewhat uncertain.

August 6, 18 and 22 1912.—0Of the outstandlng cases in- August 1912 the Gth

was a case where the V range at Cape. Denison was relatively small, being much less:
than the D range, while the’ 18th and 22nd were cases in which the V range was very

large both absolutely and relatively. On the 18th thé V range at Cape Denison was
more. than 6 -times that at Cape Evans, _Whlle on the 22nd it was nearly three times
as grcat So both days are e.xamples of exccptional local development of V disturbance

Septembea 17, and N overmber 16 1912 are cxamples of the, opposﬂtc phenomenon,

the 3:component ratio at Cape Denison belng on each occasion less then the 2-component
‘ratio by 0-6. On September 17 the V' range was unusually emall compered with the
, D range, . Whlle on November 16, the H range was exceptlonally large.

-~ Of the exceptlonal cages in 1913 When the 2- component and 3- component ratios
at Cape Denlson differed by 0-6 or more, Maxch 14 and 16, Apiil 9, May 6, and July 15

:WeTe 0ccasions; ‘when V disturbance was exceptionally large as compared with that in_
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‘the horlzontal components. On January 18, May 5, and July. 12, on | the other hand,’
it 'was the disturbance in- ‘D that was relatively large; while on Mazch 30 it was special .
’ cllsturbance hil H that léd to the 2-component ratio bcmg the larger

' §11 Before considering how the results from the three stations are inter-related
con-individual days, an idea of their general relationships is desirable. Table XXXV
+ gives the ratios borne by the mean monthly values of ( Al\ll) -+ (AW1)2 at Cape Evans
and - AN+ AW? at Eskdalemuir to- the corresponding mean monthly values -of
" AHZ2 4 (H AD)® at Cape Denicon,.and also the ratios borne by the mean monthly
values . of (ANY)>+ (AWYZ 4 (AV)? at Cape Evans and AN2 4+ AWZ 4 AV2 at -
Eskdalemuir to the corresponding monthly values of AHZ 4 (HAD)2+ AV? at Cape -
Denison. In each case the monthly mieans used were' derived from the sameé days .
~ at the three stations. The results are confined to the seven months April to.October,

1912. There were in July no V data for Eskdalemuir. | o ‘

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 former sum is only 81 per cent. of the Jattér.  The sum of the squares of the three
: rectanguhr components is invariably much less at Cape Evans than at Cape Demeon,

the mean of the ratios being only 0:55. On the average ANZ 4 AW? at Eskdalemuir
is less than a fifth of "AH? 4 (H AD)? at Cape Denison, while AN? + AW2 4+ AVZ
at Eskdalemuir is’ only about a ninth of AH2 4 (H AD) + (AV)? at Cape Dénison: o
Thus, the contribution to the magnetic activity of the whole world made by an  Antarctic
station is almost of a different order from Lhat made by the- avemge sta,tion i’ tempemte
latitudes. ' SR o '

f
‘

§1° In view of the Lxrgo 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
conmdcnng whether the disturbance on a particular day was exceptlonal at one of the.
statlons '

A phenomenon which is teadily recognised is the tendency for character ratios
on very. quiet days to be smaller at the Antarctic stations.than-at Jskdalemuir,
especially near Antarctic mid-winter.  The most prominent examples of this phenomenon
during April, 1912 '(Table' XXV, were perhaps the 21st, 28th, and 29th.. 1t will be °
simplest to consider the absolute ranges on“these days, which were as follows (unlt

Iy):— RN =
‘ Cape Denison. " Cape Evane: Eskdalemu‘ir.
S AH AD. AV . ANY AW! AV AN AW AV
.2l April - ... 73 110 114 66 - 60 . 47 60 44 - 17
28 L. 87 ... 76 .. 50 - 49 27 63, 48 .21

229 Ly . e 45 ... 113 ... . 36 46.° 22 -, 38 - 0822

. I
LS -
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Ou the 21t the Eskdalemuir character ratios were double those at Cape Denison and
three or more times those at Cape Evans, while on the 28th and 29th the Eskdalemuir
character ratios' were seven or eight times those at Cape Kvans. Tt is trie that the
ranges of the components in the horizontal plane were on the whole larger at Tskdale-
muir than at Cape Fvans on the 28th. and 29th, but the prime cause of the relative
smallness of the Antarctic character ratios is the large size of the disturbance ériteria
in the average day of the month. 1f we regard the average day as the normal, then
quiet conditions reéduce 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 be lower on the quiet days and higher on the distirbed days than at Eskdalerhuir:
But while this is the usual phenomenon, exceptions are not uncommon. Thus én April
5, a day of international 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 Denlson The excess was mainly due
to_the ]arge range in W at Eskdalemuir.

T

On April 10, 16, and 17—days of international (,hara(,tel 1 O—tbe differences
between the chatacter ratios at the Antarctic stations and at Eskdalemuir are in the
more usual direction. On the 16th the V range at Cape Evans considerably exceeded
that at, Cape Denison—an unusual event—and was more than double the next highest
- range at Cape Evans during the whole month of April. This explains the outstanding

3- component ratio 4-6 at Cape Evans in column 15 S )

- May 2“aﬁordé 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
W! range at Cape Evans, 200y as compared with 107y in H and 104y in D at Cape
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 tines that at Cape Evans. On May 9th, a quiet day of international character
0-1, there was a. very decided difference between the two Antarctic stations. The Cape
Evans ranges were only a trlﬂe 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 corrésponding rangés at Cape Evans. On May 12,
13 and 14 there was a considerable amount of disturbance everywhere, and the Eskdale-
muir character ratios are in general the lowest. The character ratios are exceptionaily
large on-the 13th at Cape Evans. On that cccasion the ranges of the horizontal
components at Cape Evans exceeded those at Cape Denison, and the Cape Denison V
range 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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‘3:component ratio st Cape Denison, whicli is much lasger thati the others, : On- this
agoasion the V range at Cape Denison was 12 times that at Eskdalemuir, and more-
than 5 times that at Cape Evans. - '

 May 18, 22, 23 and 27 are days with international. character figures of from 0-0
- to 0:2 on which the Eskdalemuir character ratios are large compared with the Antarctic
ones. The V range was invariably largest at Cape Denison, and with one exceptlon
 wag larger ab Cape Evans than at Eskdalemuir; but the horizontal components were
, of similar size at the. three stations. They were absolutely larger at Eskdalemuir than
_at Cape ]]va.ns on the 18th and 23rd T e

June 1 and 2 dlsplayed markedly different, characteristics at Cape Denison and

Cape Evans. ‘The 1st was a day of mternatlonal character 1-0, the 2nd of character 08,
and in harmony Wlth this the horizontal component ranges on the -1st were decidedly
the greater at Eskdalemuir, At Cape Denison” the two days dlffered in the’ direction
suggested by the international character figures, but to a much greater extent: than
- these character figures would suggest, the range in all three componentson. the 1st,
* being more than double the corresponding range on the 2nd. At Cape Evans, .on- the
~ other hand, two of the three components had larger ranges on the: 2nd than on the 1st.
The difference between the two Antarctic stations was lar gely due to the speclal develop-’
ment, at C‘ape Dvans of a smart dlsturban ce between 6h. and 911 G.M: T “on the 2nd,
Cea

~June 8 and 9 were days of considerable disturbance in which the Cape Denison

“and Cape | Evans ratios are exceptlonally 1arge as compared with’ those at Eskdalemuir.
"The V ranges at, Eskdalemuir were respectlvely only 41 y and 347, whereas the V' ranges
‘at Cape Denison on both days exceeded 500 y. At Cape Evans the dlsturbance in the
horizontal oomponents Was Very snmlar to that at Cape Demson on both days, but the

d}gturbance in V-was much less. - o

June 6, 13 15, 16, 17 18, 19, 20 and 21 were all days Wlth mternatlonal ohamctcrs
from 0-0 to 0-3, 1n whlch the ranges of the horizontal components at Eskdalemuir were. '
very similar in size to those at Cape Denison and. Cape Evans. The character ratios
on these days are all much larger at Eskdalemuir than in the Antarctic. The V ranges

" on these nine days were invariably la.rgest at Cape Denison and least fmt Eskdalemuir.
-But the ranges of the horizontal components were larger at, Bskdalemuir than &t Cape
' Evans on the 17th, 18th, and 20th, = -
. The mternatlonal character ﬁgurcs for June 21 and 22 were 1espect1vely 0-2 and
0:6, implying that the 2211(1 was i geneml much the more disturbed day But this is.
not the conclusmn to which we should have been led by the ranges or the character

© - ratios at Dskdalemmr or the Antarctic stations, Accord.lng to these criteria, disturbance

in the horizontal components was only a trlﬂe, 1f at all, greater on the 22nd than-on the
t 2032—D
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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 01, wlule the V range on the 2‘7nd was,
“with one exceptlon the smallest of the month. -

Ay

‘ 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. FEskdalemuir agrees with the

majority of 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 was only 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 “ 07 to the 6th, and none awarded 2.” Cape Evans agrees with

‘Eskdalemuir in makmg 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 miainly from a very large H range—in reality an

. underestimate, as the trace went off the sheet—which was principally due to a short
: pemod disturbance near 12h. G.M.T. This disturbance. was presumably of an unusually
“local character. It-will be noticed that at Eskdalemuir the 2-component ratio was the

. B&IMeE.on :t_he 6th.as on the.9th, a day of international character 0-1.

«

July.2, 10, 13, 15, 18, 19, 24 and 28 were quiet'déys, .Withinternational 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 iskdalemwr, resulting in the character

.ratios at Eskdalemuir being much the largest. -On the 10th, 15th, and 24th the sk dale-

muir; horizontal component ranges exceeded those at elther Antarctic. station, and on

. the 13th they were cons1dembly the largest.

July 14 had 06 for its international character, but its horizontal Gomi)onent
ranges were notably less at Cape Denison and.Cape Evans than at Eskdalemuir. The
Antarctic Tanges on the 14th, it is true, were very decidedly larger than those of the

_ 13th, a day of international character (-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 &
much quieter day in the Antarctic than elsewhere. It would be interesting to know its
character in the Arctie. ‘ ’ B

" On July 20, the 2-component charcter.ratio at Cape Tvans was double that at
Cape Denison. This was due to the large W! range at Cape Evans. The V range-at

Cape Denison showed its uS}ml 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. ' The international -character figures. were respectively 0-9
“and 0-3, and at Eskdalemuir the excess of the character ratios.for the 1st over those for

“ the'2nd is-in harmony with’these figures. .But at-Cape Evans the ‘character ratios on




AUSTRALASIAN ANTARCTIC EXPEDITION. . 219

the lst are much 1a1ger than we should have expected the 3- component ‘Tatio there
being fully thrice that at Cape Denison. On the 2nd, on the other hand, the 2-component
ratio at Cape Evans is less than a third of that at Cape Denison; and the ratios at the
lla.tter station are both-much larger than we should have expected. Thus the incidence
of disturbance throughout the Antarctic on the 1Ist and an niust have varled g1eatly
with the locality. C :

As its international character ﬁgure shows; August 6 was, 111 genelal much the most:
disturbed day of the month, and the character ratios for that day at Eskdalemuir are
amongst the highest of the seven months. The Cape Denison character ratios are.a
good deal smaller, and it is noteworthy that the deficiency is greatest in the 3- component
ratio. The V range at Cape Denison on the 6th was much less than the V ranges on.
the 18th, 22nd and 23rd, days. of international character figures 1:0, 11  and 0-9
‘respectively.  The D range on the 6th at Cape Denison was somewhat the hlghest of
the month, but the H range was: consi'derably less than that of the 23rd.

August 17th, 18th and 19th afford & contrast. Their international 'chaiact’e’r_
- figures, 0-9, 1:0 and 0 9 respectlvely, indicate a.pprommate equality, with the 18th
- slightly the most disturbed day. This is quitein harmony with the character ratios |
at Eskdalemuir. At Cape Evans the character ratios of the 17th and 19th closely
resembled one another, but were decidedly greater than those of the 18th, while at Cape
Denison 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 the correspondmg range at Cape Evans.

 Another contrast is afforded by August 22 and 23, days of international characters

1'1 and 09 respectively.- The excess -of disturbance on -the 22nd is borne out by the

“character ratios at Eskdalemuir and Cape Evans. But at Cape. Denison the character
ratios for the 23rd are much-the larger and are more than double the eorresponding

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. much the.larger, being in fact
* the la,rgest H mnge of the month., .

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 such examples, ineluding the 4th, 8th, 12th and 13th, all days of international
character 0-0.; The horizontal _component ranges at Eskdalemuir Wwere - greater than those
of cither Antarctic station on the 4th and 12th, and exceeded those at Cape Evanson
the 13th as well. The V range.on ‘these four* days was 1nvar1ab1y much the largest at
Cape Denison, but the ]]slxdalemmr mnge came neXt on the 4th 12th and 13th

September 17 and 18 present a strlklng contrast between the phenomena in -
the Antarctic and elsewhere. | As the international character figures 1-8 and 1:1 indicate,
the 17th was in genera.l much the more. disturbed day. At Eskdalemuir the character- -



220 . . HAGNETIC DISTURBANCE=CHREE:

fitios oii thie 17 h fere the second hlghest of the seveil months those of the 18th Werd
éach only 1:0: In the Antarctlc, 6t the othiet hand; thefe was little differenice betiveen
the fivo days. At Cape Evins; distuibanes was gréater ot the 17tk thaf ofi the i8th; ‘
biit- the. excess iwiis slight. At Cipe Deénisoni thie rfanges of the liofizZontal components
were shghtly larger on the 17th thidn ob thie 18th; but the V range on the i8tli fvag fiors
than double that on the 17th. The compatatively low value of the V rizge on the
1'7th Was a notable. feature at Lskdalemmr as well as in the Antarctic.

As 1ts 1nternat10na1 chatacter 16 shows, September 4 Wis also i general
]nghly dJsturbed day: I thrs oase the character ratlos a1e much the saie ab the
Asitaretic statlons 8§ at Eskdalemmr So far 48 thie horrzontal components were
Gonderied; dlsturbance it Eskdalennnr Wag mitich 1688 ofi the 24th than oit the i7th:
“'rhereas it Cape Denrson and Cape Evans the 24th was mivich the I disirbed day:
At bothi Antarstio stations sach of thia three rectangular components liad & miich larger
“range on the 24th than 6h ARy othér day of the fontl. - v at I}sI\dalemurr the V

range of the 24th was the 1argest of the ‘iofith; but it Was only 90 ¥:

Partly In’ cohséqiletice of the relatwely large amphtudes it Eskdalemmr on
September 17; the chatactér fatios for the really qulet days of- the month mike a closer
'approach to equahty than ustial at the three stations: Thiefe wete, however, o few
‘ - qmet days When th'e' éxcess of the Eshdalemmr oharacter ratlos Wid cons1derable Thls

' horlzontal component ab elther Antarctrc statlon*

October 14 and-15 preSent i somewhat parallel G486 to Septembér 7 and 18.
The intéfnational characters 16 and it 3 iatk the 14tk : 8¢ the mofé drsturbed day of
"‘thé’tﬁ"ﬁ""and thls i§ borne out by the character batios at the Antarctlc stations ag well
as at Eskdalemmr Biit the Bsldalemiiit Fatios fof ths 14h are thie largest of the geven
months afd afé Gttt of all proportlon greater than thiose 4t the Antarctrc Thieif 836688
: however oVer thie ritio fof September 17th is diie t6 the fact that the Hean squares
~of the daily ranges iere considerably snialler for October thafi fof September On
Octobet 14th the character ratios are notably greater at Cape Evans than at Cdpe
Denlson Thls afises from tli¢ large size of AWl ;16 exceeded the ranjze ih any component
at Cape Denrson, and was nearly double, the next largest W1 range of the month thatr.
‘of the 15th. The domlnant element at Eskdalemulr on the 14th i was W, and at Cape
Denison D was conslderably more disburbed than H. On the 15th the character ratios
at the three stations did not drﬁer muich; ahd on tlns decasion the hor1zonta1 coiponents
ds well as the vertrcal had their largest ranges at. Cape Demson

In view of the enhanced difference between the 14th and 15th at Eskdalemmr, _
itis ciiriois that the excess of the intémational chatdcter figiite on the 14th was largely
due to the riore southern co-operating Statigns.. If we take the fifteen stations Horth
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of 50°N whleh reported to De Bllt twelve assigned a “ 27 to the 14th and ten to the
loth buit_twenty-six stations in all asmgned a 2% tg the idth and only thirteen

* to the i5th.
". ~ The character ratios at Eskdaleriiiir, on Octobet 20 21, 27 and 28 are all mueh:-

alike; in spite of bhe fact that the internatisiial character ﬁgure wis only 0-3 on the 21st

_end 27th; ds against 0-7 on the 20th aud 28th: With only the Eskdalemuir ranges to

gurde ug; we should havé regarded the fout days as almost equally quiet. According
to the Cape Evaiis chafdeter Fatios the 21st was much the quietest day of the four;

bub at Ca.pe Detiisoil it was dimilar to the 90tk dnd 28th; and much miore disturbed thari

this o7th:  Ths low chafacter-tatios ab Cape Evang oil the 215t were due entlrely to the -
qmetness of thé horlzontal comiponietits ; the V tafige exceeded those of the other thies’
days: 'THis was the exict opposite of Whitt ocourred it Ca.pe DemSOn, wheré the V
rangé oi the 215t was shghtly less thar on the 27th and miuch less than on 27th
aiid 28th It Was i fact the Y rangs dt Cape Demson which showed: the closest
pa,rallehsm to the intefiational chaticter figtives:

Witile thets Wete qevelul clays of mternatlonel eharaeter 0-0 i Ootobier, thierd
SCETS 110 ¢ase of a qmet dey Wlth i charieter ratio fitich larger at Dskdalemulr thafi ifi
the Anthfetio: The tendency §8BTNS HOW Tutlier the other way Thi oh the 20th;
30th and 31st; with international chatacteid of 0+ or 042 the Hskdalemtiis clidtacter

' 1atlos are markedly the smallest Absolutely eonsulered the ranges on theee days at

.......

§13 T bl XXXVI SUTIATSEs thie results obtamed foi thé monthly ngans of

20ty

this & Biiiiis of £l squeres of Bhie daily 7 Fariges. The Festilts f67 the horrzontal eomponent<
aid the three rectangular eonlponents at Cape Demson i gbluming 1 atid 2 tefer to iHe
diys avallable, the numbers of whreh are speclﬁed i columns 8 and 4 respectlvelv

In Aprll July atidl NoVeniber 1612; whet V' TATFES Were ks ckmg for goime diys for Which:

- Liorizontal components existed, & second value is grven in column 5 for the horizontal
' components for the da,vs Whei all thires eomponents Were represented In all cages the

ratros ih column 7 botie by ths thres rectengular eomponento to the horlzontal components
are- defived froin COININON - day* Tn the cdse of Cape Evans, coluinhs 8 and 9, and

- Eskdalemml colitniiig 10 and 1i, the dita aré for all days avarlable ‘ahd iiot 4s i

Table XXXV for days common to the stations comipared. The days lacking at Cipe.
Evans numbered thiee i Jifie; ofte in July and two éach in Aughst and October. The
Jiutie and July days: laelung were amongst the quietest of the month; the August days

- were. emongst the most disturbed, and the October days weie fairly average. - Thus the,
figures in Table XXXVI in tolumiis 8 und 9 shotld be 4 trifle high | for June and July,

and ‘somiéwhat low fof August: At Eekdalemmr one rather qidet day was lacking in
Aiigist. TIn October V raige was luohmg for four days, for three of which horizontal
components were also lacking. But in this case, as in August, the effect on the mean -

, monthly values ,was presumably trrﬂmg Column 7 tnder I gives monthly mean
ifitermational eharecter figures. '
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Several ihté};esftiﬁ,g-conelusions_ follow from Table XXXVI... T f we-compai'e Cape -

Denison results-for corresponding months-of 1812 and 1913, we see-that in every month
the figure for 1913 is much the lower. The extreme case is June. The mean inter-
national character figures for June, 1912 and June, 1913, dre practlcally 1dent1(‘a]

the latter being the larger by 0-01; but TR2 (the sums of the squares of the daily ranges)
“from horizontal components is fully thrice, and ZR? from three rectangniar 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 June, and while the difference between the two
years in May is not so outstanding it is still decisive. The result suggested by the
da.lly character figures in Table XX, “that 1013 in the Antarctic was a considerably
quieter year than 1912, seems undoubtedly true, if. the square of the daily range—or
_ for the mz_l,’oter.of that its first power—is a satlsfactory_ criterion of disturbance.

The annual variation of TR? at Cape Denison is obviously very large, but the
lack of data for December, and the gradual decline of disturbance apparently in progress
in 1912 13 necesmrlly obscure details. The maximum clearly occurs near md-
summer, probably in December, if we may judge by the D daily ranges. The equlnoctml
months deeupy an intermediate position between winter and summer, and aIc¢ in no
way outstanding as they are in mean latitudes.

: The low va,lues 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-available, Cape Denison would probably have agreed with Cape Evans

~ in making July the quietest month of 1912. Apart from May, Cape Denison and Cape
Evans‘agﬁ:ee as to the order of the months as iegards disturbance. - July would seem

- to have been the quietest month at Eskdalemuir as well, but the annual varia._tion_there'

is naturally of quite a different character from that in the Antarctic. .

The ratio borne by TR? from the three rectangular components to TR? from the .

horizontal components at Cape Denisen in Table XXXVI, col. 6, ‘s on the average 1-7.
It is-sensibly above the mean in June and July, 1912, and in March, 1913, but this may

be accidental. The fact that it had the same value for July, 1913, as for November, ,-

_1912 suggests that it 1s not sensitive to disturbance,

. §14. Table XXXVII supphes an analysis of the values of ZR? 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; B! to the eqmnoctlal months, March and April of 1913; C to
" the winter months, May, June, July and August of 1912; and ﬁnally C' 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 uhder B ard B',and between the entries under C'and Ct. In view
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of the small number of occurrences of the higher international chardcter figures-groups
were formed. But results are given for the four lowest character figures 00, 0-1,0-2
and 0-3 separately, as well as for the two groups composed of days of characters-
0-0 and 01, and days of characters 0-2 and 0-3. It will be seen that in evéry single
case, whether for the horizontal components  or the three rectahgular compornents,
the entry under B largely exceeds that under B!, and the entry under C Iargely exceeds
that under Cl. The concensus in favour of the view that, so far as the Antarctic is -

concerned, a givén international character figure 1mp11ed much Jess disturbance in-1913
than in 1912 seems overw helnung ' “

The number of days was rather small in some of the groups especially that with
character figures exceeding 1'4. Thus 1r1eguh11t1es were to be expected But the
rise of TR? with increasing international character figure is on the whole regula,r, ‘
especially in cols. B and C which included the largest number of days. If we took a
mean from cols. B and B, and a mean from cols. ¢ and C*, 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 would be to show how widely different
are the activities which answer to the same international character figure at dlﬂerent

seasons of the year In the Antarctic.

§15. Table XXXVIII compares character. hgures at different seasons mth the‘ '
character 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 international -

char'acter figure exactly as in- Table XXXVII, and A, B, B!, C, and C* 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 chamcters 0-0 to 0 3, the entries

in col. A. are on the whole the largest, and those in cols. C and C! the smallest. Thus
‘the' relation between the: international character figures and the Cape Denison ratios
1s not wholly independent of the season 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. B and Bl and the
differences between cols. C and C. .This supports. the view that in the Antarctic the.

_ mternamonal chamcter figures have mainly a relatlve value like the character ratios.

. §16. Tables XXXIX and XL supply . some data bearing on the question
whether disturbance .in vertical force is more or less local in its incidence than

‘disturbange in the horizontal components.. 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 of May, and the
two stations Cape Denison and Cape Iivans. There were 29 days when =R? was known

at both stations. ‘On 4 of these, ZR? was above its mean value at both stations, on .
“3 1t ==~ above its mean at Cape Denison, but below it at Cape Evans, on 1 it was below -
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_1ts mean at Cape Denison, but above 1t at Cape Livans, and ﬁmlly on 21 days 1t was

: below its mean at both stations: This gave 25 (Lgreements as ngamst 4 dlcagreements '

Taking the whole seven months, Aprﬂ to October, 1912 there ‘were between-

Cape Denlson and Cape Evans 166 agreements out of a tota,l of 189 days, or 88 ber
" gent.  Similarly between Cqu Denlson and Lshdalemmr there were 158 egleements
out of 193 occasions, or 82 per cent,, and between Cape Evans and Eskdalemuir
176 agreements out of 203 accaslons, or 87 per cent. The agreement between Cape

Denison and Cnpe Evans was deoldedly less good in' September and Oetobex than in -
the earlier months. The fact that the agreement | between Cape Evans and 1 ]]shdmlemmr. A

" 1s very nearly as good as between Cape Denlson and Cape Evans is rnther surpmsmg

Table XL employs the vertical force range 'in an exactly analogous way
to that followed in the prewous table. *Tnkrng the Whole seven mionths, there were

76 days on which the. vertlenl force range at Cape Denicon was above its mean value

for the month On 53 of these days it, was also above its mean value at C‘ape BEvans,

..............

at; Cep.e. l.?en}S.on. was b@lew 1ts. mean valu.e for the m..qn-th, th_ere were 1,,12 on whmh it
was also below its mean value at Cape Evans. Thus on the whole there were between
| Cape Denison and Cape Hvans 165 agreements out of a total of 203 occagions, or 81 per
" cent. Smnla,rly hetween Cape Demson and Eslxdftlemun thele were 127 agreements
out of 176 ocgasions, or 72 per cent., end between Cape Evans and Eskdalemuir 130
agreements out of 173 occasions, or 75 per cent. In the case of Cape Denlson zmd
Cape Evins the agreement wag decidedly better in'the winter months, May to August
than in the more " disturbed equinoctial months In this case the egreement between
Cape Evans and Eskdalemuir, while rather better ’rhan that between Cape Denlson
~and Eskdalemuir, is ma.rked.ly inferior to that between, Cape Denison and Cmpe Evans.
It will bo observed that in both Tables XXXIX and XL, if we consider sepamtelv
the days which were above and the days whloh were . below: the mean at one of the

- stations, a larger percentage of the latter fell in the same category at the other station

~ than of the former. Also the number of days below the mean was greater for
Table XL than for Table XXXIX, as was to be expeoted seeing that the quantity
- used was In the one case the square and in the other case the first power of ranges.
. Thus some exgess in agreements might be expected in Table XXXIX as compared
Wlth Table XXIII, even if vertical force disturbance Were no. more local than disturbance

in the ‘horizontal components But the excess of agreements in: Table XXXIX cannot |

sssss

dlsturbance is sensrbly more 1ocal in 1ts lncldenee In. the ease of the vertleal foree than
‘in the case of the.horizontal components. Tt will be understood that the non-

) ngrcements in both Tables XXXIX and XL represent in the main, oceasions when_

' (hsturbance was moderate -‘at both the stations eompared Days hlghly dlsturbed
“at any one station were in general hrghly dlsturbed at- all, and days consplcuously
“guiet at any one q1;%’1.1;lon were nearly always conspmuously qulet at the other two

\

P
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§17 As already mentloned hourly ranges were measured at Cape Denlson and -
: Lape Evans for two months June and September 1912, measurements being conﬁned
to Hand V at Cape Denison, and to N! and Vat Cape Evans. - Tables XTI and- XLII
compare the squares of the daily ranges and the sums. of the squares of the hourly'
ranges for each element separately. Throughout the unit 18 (IOY) The ratio borne
by the sum of the squares of the hourly ranges to the square ‘of the daily range is given
for each day. for eachelement. The ratios at the foot of the table are caleulated from
the monthly means of the two cnterla, and do not represent the arithmetic means of
the ratios for the 1nd1v1dua1 days of the. ‘month, The fluctuations in the ratio from
day to day must be ascribed in greater part to varlatlons in the incidence of disturbarice
' throughout the day. Occurrences of a purely- fortuitéus character may be expected
to exercise a oompara.tlvely trifling infiuence on the ratios at the foot of the table; but -
it by no means follows. that these ratios should be approximately the same for all months '
of the year Tn a quiet month the ratio would naturally depend on the type of the
regular diurnal variation, and that is often cons1derably different in diflerent seasons
of the year. In the present case, however, the dlﬁerences between the final ratios -
- for the two menths are Very small at both stations.  Thus at Cape ‘Denison in the case .
of H we have 1-61 in' June-and 160 in September, while in the case of 'V we have 1-24-
in June and 1:34 in September. - At Cape E Evans in the cage of N* we have-1-13 in June
and 1 18 in September, whlle we have 1 11 In the case of Vin both months o
~ "T'he prlnc1pal use of the "absolute value of the orlterlon of- (hsturbance whatever
that criterioh might be, would naturally be as a ineasire . of distarbancé for the nionth.
~ Bo far as two months at two stations enable us to judge, if the'sum of the squares-of
the hourly ranges is a satlsfaotory orlterlon for t]]lS purpoee, 50 too 15-the square of the
dally Tange. ' ‘ ' o

In ]udgmg of the relatlve (hsturbence of individual days w1thm a month we
should naturally. be guided by the results from all the elements at a number of statmns
We know a.priors that the square of the dally range of one element at one ‘station cannot
be an exact ‘measure of the disturbance at’ that station, and if an ezact measure is wanted
for any purpose, a minute study of detalls within the day cannot be avoided. ' Still
the extent to whlch the dally ratios vary In Tables XLT and XLII is of intefest.
" Before considering actual details, a glance at p0531b111t1es is desirable.. The extreme
‘possibility on the one hand is that the maximum and minimum values should ‘each
‘be the same for each hour of the 24 In thJs event'the sum of the squares ‘of the hourly
ranges would be 24 times the square of the, daily range. -At the other extreme is the -
case where the element rises, or falls, at a umform rate throughout the whole 24 hours,
Each hourly range Is then 1/24 of the daily ran ge, and the sum of the squares of the '
‘ hourly ranges would then be only 1/24 of the square of -the- daily range. Thus the
- limiting values possible to the ratlos in Tables XLI and’ XLII are. respeetlvely 24 and |
1/24. : - .
1 2032—E
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While the daily ratios show a considerable variation in the course of the two
months, it is nothing like what is theoretically possible. . At Cape Denison the highest
and 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 N, and 32 and 0-5 for V. - Out of sixty days’
at.Cape Denison the number which gave values for the ratio which departed by more
than 0-5 from the final monthly mean was 25 in the case of H and 14 in'the case of v
while out of 57 days at Cape Evans the number was 16 for N and 14 for V.. In the case

. more especmlly of the horizontal components the great majority of the days which gave

values for the ratio which differed by more than 0-5 froni the mean were days of small
- Tange Wlnch made but a slight contnbutlon to the value of ZR? for the month.

, Tables XLIIT. .and XLIV. compare the results from the squ‘].res of the daily
and hourly ranges in a different way. .The'columns are again numbered for convenience
. of -refercnce.. The figures are really character ratios. Thus in Table XLITI, col. 1

_ gives the ratio borne by the square of the daily range. of H at. Capc Denison to the mean
- value for June, 228.(10v)%. - Similarly col.:2 gives the ratio borne by the sum of the squares

of the he'urly ranges of H at.Cape Denison to their monthly mean, 367 (10y)%" Cols.

-8 and 4 deal'in similar fashion' with. the daily and hourly ranges. of V at Cape Denison .

- Col:-5 gives the arithmetic mean of the entries in cols. 1 and 3, while col. ‘G gives the

. arithmetic mean of the. entries in.cols. 1 and 3,_whlle col. 6 gives -the anthmetlc mean

of the entriesin.cols. 2and 4.. Thus cols. 5 and 6 give the character ratio for the day based

-on the two components H and V at Cape Denison, the criterion being the square of the

- daily range in ¢ol. 5, and the sum of the squares of the hourly ranges m col. 6. Cols. 7

* . to'12.deal in exactly similar fashion with the N and V. daily and hourly ranges at Cape

. _Evans Col. 13 glves the mean of the character ratlos from the daﬂy ranges in cols.’5 and

11, while col. 14 gives the mean of the charactér ratios from the hourly ranges in cols. 6
and 12. " In the event of an international scheme bemg developed on these lines, instead
. of means from two statlons only, as,in ools 13 and 14, we should have means. from-

: thlrty or forty stations. '

‘The illustration of the method in T.Lble XLIII suffers a little from the lack of
. data for three days at Cape Evans. All three happened to be very qmet days. If we
. had: omitted these days at Cape. Denison also, we should have obtained somewhat
_hlgher mean values than ‘we actually did for all the mean monthly ecriteria, and con-

sequently shghtly lower character ratios for the twenty-seven days ¢ommon to both

stations. . This explains why, the sums of the character ratios in cols. 13 and: 14 are
respectively . 28-2 ang1_281 instead of (approximiately) 27-0.

This defect should not introduce a difference between cols. 13 and 14,-s0 we may
compare them without any reservation. . It will. be seen that out of the twenty-seven
éntries- in .the two columns 14 are -identical, 1ncluchng every case except two where
the character ratios do not exceed 0-5.  There are only nine cases in which the entnes
differ by more than 01, and 1n seven of these the international character figure is'0:8
or mghe1 - ’ ‘
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- To see exactly how far the two criteria agree between themselves.as. to the choice
of quiet and disturbed days for the month, and how far they agree with the:choice -
which had.béen made at De Bilt, it is necessary ‘to employ the character ratios actually
got-out, which went to onie plaee of decimals beyond that retained in Table XLHL .. °

The De Bilt quiet days were the 5th, 6th, 15th; 19th and 20th Unfortunately

" the 6th and 15th are days for-which data were missing at Ca,pe Evans. The daily and

hourly range criteria agree in putting the 19th and 20th amongst the five quietest days,
but neither would. mclude the 5th while. both- make it quleter than the average day. .

The De Bilt choice of disturbed days 1ncluded the. lst 8th, 9th, 10th and 28th.
The daily range criterion would give the 1st, 2nd, 8th, 9th and 27th while the hourly.
range criterion would gne the 1sb, 8th, 9th, 10t11 and 29th

All the choices 1nclude the 1st, 8th and 9th, the 1nternat10nal characters of which
were respectively 1-0, 1-2 and 09 Of the other days mentidned, the 10th and 28th -
- had ‘the international figure .0-9, while the 2nd, 27th and 20th had the international
figure 0-8. There is thus, in reality, a close agreement in the results. The chief departure
from the international choice is as regards the 28th. The daily range and hourly range
- -criteria both place it oply 10th on the hst when the days are armnged i order of -

: dlsturbance

. Table XLIV for September follows exactly the same hnes as the previous table.
In this case fortunately the month was complete at both stations. “The agreement
. between the entries in columns 13 and 14 is not quite as close as in June, the difference -
exceeding 0-1 in fourteen out of the thirty days. There is; however, not.at all a bad
agreement as to the order in which the days come as regards dlsturbance The inter-
national quiet days in September were the 2nd 15th, 16th, 27th and 28th. - This’ is
- the exact choice given by the hourly range criterion. The daily range criterion agrees
as to the 2nd, 15th and 28th, but places next to these the 3rd and 7th, the 27th coming
next. ,
‘ The ‘international disturbed days, for September were the 4th, 17th, _18t11, 23rd,
and 24th. The daily range criterion suggests the 4th, 17th, 18th, 22nd and 24th, while -
the hourly range criterion suggests the 17th, 18th, 22nd, 23rd, and 24th.. There is.
thus agreement ag to the 17th, 18th, and 24th, the international characters of which '
were respectively 1'8, 1-1 and 1-6. Of the other days mentioned the 4th and 22nd
* had international character 0-7, and the 23zd, character 0°9. There is thus again little

real difference in‘the results. N . B

Summarising the results for the two months, we may say that both deuly a,nd the
hourly range criteria agreed that the 1nternat10n'11 quiet days were amongst the quletest
days of the month, and that all the international disturbed days were amongst the most '

 disturbed: .The days suggeqted as international qulet dayr {Qr the two months by one- '
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ot other cfiteiion numbered in all twelve.  Of these eight had interhational charactefs 0-0
ot 0:1; the sthet four days having characters 0°2, 0°3 and 06 (two). The last two days
June-7 and September 3, are thus a little outstaiding. June 7 was the' qiiietest day
- of the month according to the hourly range critefioni; and there were only two quieter

days according to the daily range criterion. It was conspicuously quiet at hoth Cape

Denison and Cape Evans.’

Actoiding to the hotrly range eciiteron, there ivete eight days ideter than
- Septeniber 3id; and accotding to the daily fange there were three quiter: Thus 1t i§ -
a Iess outstanding case. The day, moréover, was legs conspicuously quiet ab Cape
" Denison than at Cape Evais, still it was a distiictly quict day. We mugt allow that
aii. 6ecasional day may be a good deal quieter in the Abtarotic than thé imtémational
¢haracter figure would suggest. It woiild be iﬁtefesting to know 'what the ﬁizi’g‘iiétic o

cppditic‘ms were in the Aretic on June 7th and September 3rd;. o

f’.
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- Tinis. XXV.=April, 1912: Squares of Daily Ranges (Unit 100 v?) and Ratios. -

B ba}is eommon to 3 stations. 1 Days commion to C.B: and E|

2 Cotaponents, - | - 8 Catiponents. : » :
2 Components.§3 Components.

2 Comporients. 3 Cdxﬁiioneflts.
C;E.I £ |ép.Jck | B |ob ek | & Jo | B |ci | B |'L

Cotammi.} 1 | 2 | 8 4 ‘ 5 1 8 2l 8l e lio ] izl utisyis |y
1 . - N .

T S - e o - PR LN ey [ T LT - L~ BT,

Date. | - : : _ :
16| 11| 48] .o | 35| 44 Jo2| 03| 05| .| | o] O02] d5) 02| 05].01. .
14| 106 w6 .o | 141| G2 ]o0B) 02| 07f | | |02 07]02 | 0T 03
~463] 65| B8|nwsi 430 66 o7 | 07 07| 0oy 0e| 0708|007 07 04

LT DY pmatt

X
(XY
e
o
o
=}
—

do) eod| 28| 45 | ob|dd|obfos| o3| 0ol oa| 05fcd| 05| 03
316 1,719 | 1635 | 334 | 20| 28| 37| 14| 22| 34| 32| 30| 28 | 37| 13
;006 | 258 | .. |B1s2| 318 | .| .. o] | | 24|31 20| 35) 10

(14
o

o Gor
HE =
RIS 1
—t

T

[ =2
<&

| 989 | TRE | 140 |ne43 | 02| 148 | 16| 15| T6| do| i 1B| D7 17} 16 | 16| 08
-8 il | 7§ 45 dg7 | 1i2| 46} 0Z 61| o5 oz| 02| os)02] 05) 02 05/ 01
9 | b2 | 167} b56) 563 208 59 |05| 03| 07Tf05) 63| 06] 04} 07T] 04| 07) 01

(B0 |06 | 1088 | 110 |Tiess [ised | 1is | 21| 20| 13| 1e| 1o 12| 28| 18] 34 | 137 10
-1 118 | 48| 24| 208) 173 26| o¢| 63| 03] 02 02| 03§ 03] 03] 03 |.03]| 01

12| 80 168| 41] 60| 103 ) 45 jJod| 03] 05) 06) 03] .05) 04 05] 03 | 05} 02

18 | 405 2354 3s0o) seo| 282| 82| 06| 0df oa] 07| 0] 03] 05] 0] 0B | 04] 02
4. |26d| 211 B4| 63| 256| o0 | 04| 04 i0)o0a| 03| o905 1ol 04| 10] 08

15 | 15605 1,605 Zo2 |4j00 |1,830 [ 238 | 25| 30| B3| 34| 25| 23] 35 25] 32 | &5 13

16 3,006 {1,384 | i35 |Zbde |Bes51 | 188 | 39| 28| vk | 85| de| 19)] 30| io]| 48 | 18| 10
17 974 [1,315 | 105 | 2,405 |L,546 | 11 | 15| 24 [ e 81| &1 iy 28| 13| 27 | 12| 1.0
85 i,0 13

18 [1;i36( &96 | 851,520 (1,045( v2.| 18| .15 1D il 60] is) o] i8] 10] 06

i | ol s wnf v | s | e | i) aif oufos| en| o] 1ol Baf 50 | ool oo
20 | 73| 728 | . @8 fides| 781 | 76 | 12| 13| 08| 12| in| 08| 16| 68 14 | 08] 05
21 " | 154 80| &55) 304) 02| 68|63y 61| o06]o3]O2r)os]o2|oT]| 02! 0600
23 | 986 | 222| 2| 38| 242| 0 |odjod|06|oB| 03| 06]O05| 06]) 04 ] 07 03

840wl 28| S .. | 388 B . o ] o o[ | 06] 0408 | 03] 02
85 | .. | 22| 42| .. | 261} 45| .| | o]oe| | ]os|ds] 03|05 03
26 e 64| 28] .. sz 8t .. | ] ] ] ol o3) 0L 03] 01
27 e 90 | 48| ..y 11| 48| ..t | ] o] | c]o2) 050205 02

28 | .. | asq o3| | osef er | | | i | o] o ]orlos]or o ool
29 . 3¢ er] .. s8] e ] .l ] ] ) foljoTiol ] 0700
30 | 251 m2| 57| d32) 1230 60 ] o4 | o02|07]| 03| 02| 06] 02| 07] 02} 07] 03

" Meafs—= . :
22 days, | 638 | 540 ). 86 ... | .. | ..

20 days, | (686) [ ... | .. lL1s9 | 7az| o7

" All days .
available, | (638) | 465 | 82 j,189) 577 90
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TazLe XXVI.—May, 1912, Squares'of’DailyrR‘aﬁges (Unit iOOyg) and - Ratios.

2 Campbnunt&.

2 Components.

Days common to 3 stations,

Days common to C.E. and B.

‘¢.D. | C.E. E. C.D. C.13. . C.D. | C.E, r . C.D, ‘ C.E. E. C.E, E. C.E. ., I
“Column .| 1 2 3 4 5 ¢ 8 7 8 ’ 9 | a0 P 11 i_w 18 | 14 |-15 | 16 | 17
Date. - . » B .
1 891 107 45| 13¢| 122 52| 03] 03| 0s|02]| 03] 06| 03f 05|02 05|01
2 223|471 | 61| 23| s21| e8] ovjr4los| o5 12| 0os)r1].07] 10| 0705
-3 382 ) 825| 84| 463 '313| 88| 12| 10| 11| 08| 09| 10| 08 10| 07 09| 06
4 311 | 250 | o7 4b2| 286, 60|09, 07| 07| 08| 07 .07} 06| 07| 05| 06 05
5 2,812 321 | .. 14,066 334 ' ' 67| 37| 76| 35| 13
G a2 75 531 | &4 10 00| 10| 09} 00"
' ; . ‘
7 | .810| 464 | 156 [1,879 | s38| loo] 26| 14| 20| 32| 13| 18] 1] 18| o] 17| 08
8 450 | 337 | s2|L016| 439 | 58| 14| 10 |.07| 17| 11|.07| G8| 06| 08 06| 0T
9 157 454 32| 281 ) 54) 84} 05| 01| 04 05| 01| 04| 01| 04| O-1] 04 | O
10 |32 20| 35| 244| 236 | 38| 04| 06| 04| 04| 06| 04] 05| 04| 04| 04| 02
11 133 110 | 67) 210| 127 74) 04| 03| 08 04| 03] 0:8] 03] 08| 02| 08| 06
12 (1,870 {2,203 | 235 |3,005 12345 | 256 [ 57 [ 65 30| 52 57| 20[ 52| 27| 44| 27| 13°
13 12,067 2,595 | 418 |3,420' 3,644 | 537} 63 77| 53| 58| 86| 61| 62| 48| 66| 56 | 4 -
14 | s14f 060 1001280 {1,337 | 115| 256 28 13| 22| 33| 13| 23] 11| 25] 12| 10
15 437 289;| 37| 866 | 322| 40| I3[ 09| 05| 15| 08| 05] 07.[ 04| 06| 04| 03",
16 | 120) s5| a3| 26| 11| 47| o4l 03| os| 04| 03] osfo2|os|02( 05| 01
17 213 | 135, 33] 633| 150 36| 06| 04| 04| 11| 04| 04| 03| 04 [.03] 04| 02
18 4 811 42| e6) 206} 48| 71}o2)ollos|{ 03 ol]esfol|os|el| 07 02
19 208{ 200 o4 370 | 220] es) 06| 06| 08| 06| 05] 08| 05| 07| 04| 07| 04
20 950 101 | 61| 286 114| e6}{,03! 03] 08| 05| 03] 08) 02| 07| 02} 07) 03
21 [ 103 81| 57} 2367 e8| 60| o3| 02| 07| 04| 02] 07| 02| 07| 02| 06 02
22 61| ‘s5| w2 18| so| s6]lezloez{-07|ez{o1|oef o1 0ai 01l 06| 01
23 20 7| 32| 54 9| 3501010004 01| 00} 04] 00| 04| 00| 04| 01
24 20| 20| 43| 60| 35]{ 46[01) 01| 05] 01| 0L| os5) 01| 05|01 05 03
25 51| 22| 32| 120 28| 370 02| 01|:04[ 02| 01 [.04) 01| 04| 01 04| 01
2 88|, 88| 40| 132| 115{ 52[.03].03|'06(.02) 03| 06 02| 06| 02| 05| 01
27 |42 40| 51y s2| 57| sslo1|orjoe|or|orjoefor|o6] ol o] 02
.28 43| 101 | 43| s7| 100, 48|l0o1| 03| 05[] 01| 03| 05{ 02| 05| 02| 05|00,
T 20 168 | 74 .18y 351 92| uefos|ozl14|o6]o2i13)o0a)12lo2]12]o08
30 179 | 164 724 321 Is6| 79 05| 0500|005 05[09] 04| 08 03| 08 06
31 150 234 | 104 246 200! 108 | 04’07 | 13| 04| 06] 22} 06| 12 05| 11} 08
M('ans——l
20 days. | 328 | 330 | 7o oo4| ann| ss
31 days, a21| 87 533 | 96
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. TapLp XXVIIL.—June, 1912.‘- Squares of Daily Ranges (Uﬁit 100v2) and Ratios.

2 Componenta, 8 Components,. 2 Components.[3 Coraponents, | : Components. |3 Components, Ccl:ponen;s_
: - [ .
C.D. C.E._ E, C.D } G | B C:. [bc.E‘ C.D. | C.IE C.D. I L. CD. |, E'} n . 1. T
Columa...| 1 2 3 ¢ |5 ‘ 0 7." 8 9 l 10 11,| 12113 | )]s ||
Date. |. . . ) ) ‘

L 120000 499 o5 03,781) 687 97} 46| 13} 40 15) 510 13) a5 13) 12 121 1.0
2.1 481 742 80k 769 |1122| sa)l1o 1o os|2a)11]| 1106 11 11|10/ 08
3 602 . 6621 82| 795 826 | "86| 14y 17|08 18] 5| 11 oo] 11| 1il 11| o8
WAy 104 82 57) 265| 80| o61|o2| o203 o2f 03l o8l og 08| 08| 08| 02
5 | 60 61 54| 251 67 - 55] o1 o2} o3| o1 o207} 03| 07| 07| 07! 00
6 47 46 118 ) ol 40 ) : ¢1/ 08) 01] 06] 06, 06/ ¢1
7 60| es| se| oo| 71| 0| o1 o2 o1 oz)o2iosfo1|os|or| o7 os

8 12,103 12,410 } 208 14,965 12,600 | 220 | 48| 62) 531 59 54| 28] 50| 28] 97| a7 12
9 -L,768 11,501 | 135 4,328 | 1,712 | 146 | 4.0 | 41 46| 37 45 191 51| 19} 1-8{ 1.8} 09
100 70164 851 | 124 11,589 (1,027 | 156§ 14 | 24| 17] 22] 16 17 i rr]s | 7] oo
11 4871 3101 6101030 | 870 | 64) 11| o8] 11| o8] 12| o8| 12| o8] o8| 08| 06
12 M3 199 64 367 2630 67) 03] 05) 04| 06| 0a] 00| 0al 00] 08| 08 03
13 71 63| 64 203| 80 681 02t o2fo2)02fo2|oo)o2| oo) o8| ool o1
14 100 | 190 | 544 486 | 209 | 57| 04| 05| 05{ 05| 05| 07] 06 "o71] o7l o7l 02
15 55 | .. 60 | 111 . 64 : 01 o8] 01l 08) 08 08| 01
16 42 | 90l .. oy Ly oty refor | 1o 10| 10 0t
Y oLy 40 st 123 65| s3] oz| o] or]or] ez 11] 01 cL1) 1110 03
18 102 40 67[.21a| 46| . 70[ 02| o01]os|or] ez ool ozl ool 0ol 09 02
.19 281 49 81l 67y 61} 37 01| o] or| o1 ot oador| o) 04l 05! 01
.20 43 190 aal e8| 92| 36 o1 oofor|oofor|os) ot o5 ot 0d! 01
21 651 8Ly 550 84| 63! 6o o1l|ot]or|lor]oez| osl 01 08] 07 08] 02
.22 26 S0l s 02 cofoz|o2fot|o2fo2]{os|o2| o8] 08| o8| o6
2317204 176 T7 ) 490 |7196 | 84| 07 | 04 05| 04| 07| r1fos| 1i] 10| 10] o9
24 2120 205 5| 384 | 2481 70| 05| 05) 04| 05| 05 1o 05} 20 10| 10! 08

2B e a3 e s L b b o et e e
26 M- 865 429 1950 97| 43| o3| o02]02|02]o3|o06]o2!os] 06l es] 02
21 789 [ 140 1,052 | 152 : ‘ 20 19 08

28 416 | - 82 507 | - 89 11| 11{ 09’
29 . o5l6 | 114 582 | 122 | o] 15 15 08
30 127 | 45 167 | 48 . 06 06| 03

* Means— ) ;

"22days. |- 430} 380 | .. | 943 | 460 : L
23days. | 302 | .. | 73| 843 8 5 o ‘
All days L :
evailable. | (302) | (388) | 76 | (843) | (463)( 80 |
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TaBLE XX‘VII]‘..'——JUI)},':lQIZ._ Squares of Daily Ranges (Unlt 100,}"'2)'3.11(1 Rgm.tidst-

P T

2 Components. | 3Components.  f2 Componénte. |3 Components: 2 Components,

.. I C.E. l B, = C.D. CE, ch. | CE. |CD, JC,E. cD. [ B, B L

1o
.45
2t

. Column, [ 1, .oe, .8 . i, 6. .| s 0. | 1. 1, |12, 13, -

i)a}e.' ) : ' . ’ :
oL | 28 338 | 81| 89| 3s0f o8| 13| 12| L2| 08| LI
2 4. &0y .. |7 81 .83 R S 01 | 0:7

c3o foeee| - s e o493|  zip| owmy es| o7| o8 oF

LD e
s Il
=P

T

4t

...

= 2]
-
b=
Q
=

Loog | L2ts | 240) 2907 | 1363 f 26| 46| 9| w0l 27 329 33| 13
Lact | Less | . 4o f- aee ) gsan| as| ea] e2)-7e| eof 20) 20] X
aood | 40 o2 40a0| a2s| 91 i 62 1| e7| o1 07| o

SR

0. 10 oo
09l 10| 05
7| 0T 0l

1551 167 2 enn| 1| o4l os| 04| ao| os
. 535 35| 7Ll 1,308 383 14 18] L7 L1} 15
209 110 52 505 126] o5 | o0a] 04| 04l 0

o0 A

10, st] o) sl omanl oas) oay oa] ozl oo er| eel os) o1
i1 PR IS 7 O -3 | 571 .. c b v | oo 04l 00

12 TR IR [ ) RS I I 23 s o b benc e | s b0 00
BESEI 9 .5 41 143 6] 00! oof 02| oo} oo| o0s|. 06| o1
14 40 31 se | . a7 o1 | orf | o] erf 11| 12| o

15 ] 44| - 58 59, 55 61 oxl o2l otrl o2} o1 o8l o8) 00
o1 182 219 as| .. | sr| oos| oos| .| o }.os] o6] 07} 06
o1 | 184 253 . 78 703 200 o5 ( 10o|. 00| oo o5 10 11] 05
18 cooes| sl osgl 1g2|. sslloz| 03] o2} 03] o2) 08| o8] o2

19 | mi s s st o1 o3l o2| o2 o1y 10l 10| 01

7
., 20 214 325 7| ass| anw] .osf 12} o8| 11 06| Lol 10| o7
.21 296 |, 1947 71 203 201 061 .07} 04) 06] 06) 09| 10) 04

22 8o 74 44 167 | sal o2 o3| o2j o2| o2] 06| o6| 01

. 23 82| 95, 49, 231 14 o2f o4} o3| o3} o2| o7l o7] o1
24 a7 w25 42 ool o) o1f 01| er}. o1} o1} o8] 06| 0o

% .| 7| 92 73, 298 105 04| oa] o3| o3| o4 10| 10] 03
.2 CoB60 | 2497 61 sgi| 2| .onf ool 07| o8| 10 o8] o8} o
-7 o317k 360 - ec] o8| 4a04] o8| 14| 00y 12| 00 09| oo os

]

20 - .| et 63| s 19| 70l o2l ezl ez| o2 o2 o5l os5] 00
30 171 - 170 36| 381 193] o5l o6] o0a| 06| o5({ 05| 05| 03

3 - 792 ase | 2ia| vomr| sm| ex| ors] ral-17| 220 20 20] 11

Moans— . -
26 days, 380 265 v o] . 780 339,
20 days, - 368 | .. BTN R
All days : ' ‘
available. {368) | (258) 73] (725) | (308)
,
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- TABLE XXIX.»;August, 1912. Squares of Daily Ranges (Unit 100y%) -and Ratios.”

]

. 5 Gor ' 2 Com-r.[]: s com-. |, 2°Com-" | scCom-."]|-
2 Comporfe‘nta. 3 Compoqenta. - pone(x,:a. pone‘:lla.' .gop&"é; pon:;?d.
¢p, | ¢E..| E .| cp C_.E.-l «B: .lep.| oR |ep|cE |ep. | 2 |omi | B | 1.
.Column. ." ' 1. . 2 | s 4 |. 50 l e pon | | e |10 | |tz | s [ 1.
] ol4| L245| 08| 1263 | 2151 | 131 | 17| 29| 14| 43] 5] 0] 13| 11| 09
2 675 | 183 55 1,137 | 228 59| 131 04| 13| 053] 11| 05) 12| 05| 03
3 303 | - 228 | 36 672 275 38| 07| 05[] 08| 05] 07 03]07| 03] 02
4 41 34| . 56 90 42 63l 01| c1for|orfor{os)or|os| oo
5 " 464 1143 ] 636 ELE B o o8 |. 1.4 07] 12| 09
6 " 2,525 718 3,156 918 43| 68|33 76| 17
7 357 | 194 54| 463 220 51107 | 05 os| o5|06|05]05] 05] 95
8 08 67 41| 136 83 41l o0z oz) o2 o2foz| 04| 01} 04 00
-9 132 77 38 27| et -arfo2)o2]os|o2)o2]od] 03] 03] 00
i . - .
100 11| 162 72} sa1| yis| 6l o2]| osloe|oa]oztor]os| 06l 03
i E 128 6L 49} 190 "6 . s2]o02fo01]o2|e2fo2] o5] 02| 04| 02
12 27 20| 55| 50 23 sl o1l oofjorfooloolos|ol] 05] 00
13 55 30 53 - 124 3| assf{or{ot|ol|o1for]os|or]os| oo
14 2w | 176 91| 302 | 196 96| 04| 04 03| 04] 04| 09 03] 08 05
15 161 92 51 202 | .05 stjo3fozflozio2] o3| 0s] o2 04] 04
18 s | 27| dos| szl 20 nizd oo o606 06 o8| o] os |00 04
17 1,602 | 1,625 | 140§ 2,386 | 1,621 | 150 80 | 35 27 32f 27| 13| 25 12| 09
-18 (1,334 1,007 | 173 3,040 | 1,053 [ 91| 25| 2334 21} 22| 16| 32 16| 10
19 948 | 1,369 121 | 1,233 | 1,454 |- 164 18| 32 14| 20) 167 117] 13] 14 09
20 293 | 168 46] s614| 101 51106 64 07| 0a] 05! 04 06| 04] 02 -
21 885 573 811 1,209 654 870 17( 13} 14/ 13} 1-5] O8] 1-:3) 07 06
22 1,184 | 1,360 204 | 2445 | 1,506 | 241 ] 22| '32) 28] 30| 20| 19| 26 20| 11°
28 2,748 970 | 136] 4,125 | 1,046 151] 52| 23| 47| 21| 46| 13| 43 12| 09
2 421 | 528 79| 619 615 g7 08| 12 07 |-12] 07 o8] 07 07 04
.25 410 | 378 | 54| 617 420 58] 08| 00f o7} 09| 67| 05] 06| 05] 03
26 178 | 197, 67| 317 | 21 myo3|os5]|o4|o4fos| 06| od| 0|0l
27 632 476 144 o049 574} 159 12| r1| 11{ rif 11} 14| 0] 13 08
28 336 | 396 75 ) elz] 424 st{oes|oo]or|o0s)osjor]os] 01} o7
29 214 | 288 61l 849! 311 651 04| 07| 10} 06| 04| 06] 00 05] 04
30 165 | 188 .. 352 | 218 | - 03| o4 0alodfos| ..]oey |03
31 278 | 220 |. a7 | . 463] 236 63l o505} 05) 05| 05| 05) 05)-05]| 03
- o ’ ; . ) . -
Means— i ‘ ‘
29, days. . 531 431 884 | * 501 -
All days o
available, 593 | (431) 950 121

105

(501}

© t 2032—F
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TaBLE XXX,‘-—Séptembéf, 1912. Squarés of Daily ‘Ra.ngés‘ (Unit 100y?) and »Rq.tios

% Componsnta, S(_)ombon.ents. ’ 2 Comporenta, " . 8 Componenta.
C.D. C.B, I E. C.D. ' " C.E. I " E. G.D.l C.E. i E c.n.,i JE. |- B. ] L
Oolnmi; 1 2. t . . ‘ - 6. | e | o7 | 8. | o | 1. | 1 I 12, | 1.
Date. ' : : . : ) : .
1 284 229 69 729 245 72) 05! 06| 05} 08| 05| 05| 03
2 52 88 43 146 | 106 1] o1{ o2| 03] o2| oz 03| 01
3 214 76 101 286 98 105) o4l o2| o8| o3| 02| 07} 06°
1 931 492 12 f1404 | s36 | 120f 16( 11| 09| 16 11| 09| o7
5. 611 457 % | 870 si6 | 71| 11 11| o6] 10| 10| 05| 05
] 450 |- 337 51 647 388 s4| 08 08( 04| 07| 08| 04| 04
7 105 | 137 | 40 | 3aa | 163, | a¢| 03| 03| o3| 04| o3| 03] 01
8 " 44l 301 73 | 580 | 351 6| 08| o7| 06| o7| 07| 05| 08
9 707 .| 352 90 1064 | 316 -| . 95| 12| 08| oz| tz| o8] 07| o7
ro10 »|-538 | 228 35 (.73« | 267 | 30| oo| o5| o3| os| os5| o3| o2
1 478 | 207 3 | 709 | 245 | 3] o8| 05| 03] o8|.05{ 02| 04
me12 |63l 722 | 69 | 87 91 | 73] 1| 7| o5| ro0f 16 05{ 06
~o a3 i 463 | 408 5¢ | 010 491 |- 59} o8| o0f o4| 10| 10| 04| 03"
14 1 286 | 260 | a3 | 400 | 295 46} o5| o6} 03] os5| 06| o3| o3
I T 121 57 44 | 118 6" |" 49| 02| 01| 03} o2| 01| 03] 00
18 . 247 180 | 40 | 421 | 211 |- 43]. 04| 04| 03| 05| 04} 03] 00
17 1,585 . | 1,534 | 1,340 | 1831 {1,675  [1,389| 27| 36| 102| 21| 34| 90| 1
. 18 1,208 1,807 126 - | 2,207 | L301 1381 21| 30| 10| 26| 28 10| 11
LT19 484 | 550 53 | s 508 | 60| os| 13| oa] od| 12] 04| o
120 - | 659 | 435 84 | 772 488 93]. 10| 10| 06| 09| 10| 07| o5
2 |- 647 280 3¢ | 949 | 345 36| 11| 06| 03] 11 e7| 03] o1
Lo 930 | ‘380~ | ‘122 |1L626 | 400 1261 16| o8| oo) 18| 10| o8| 07
. 23 708 1371 83 | 1,002 410 93| 12| o8 06| 12| 08| 07| 09
2 17490 12628 1 660 |3981 |3112 | 71| 48| 61| 50| 45| 63| 53) 16
26 546 154 61 723 219, | ool o4l o5 08| 04| 05| 03
28 420 251 107. | 582 | 289 o | o7) 08 08| o1) o8] .. | 06,
Lo 163 104 | 56 242 133 | 68) 03] 02] 04] 03].03) .0¢4] 00
28 108. .64 (47 | 200 | m | o2].0t| os) 03|02 03] 00
29 151 | 160 144 | 2197 | 202 | 48] 03| 04| 11| 02| -04] 10| 02
30 422 | 203 51 880 261 | 54l 07| 05| o4 vo| 05| 04| 03
Means— . .
All'days. 578 | 431 | 181 | 'sge -| 405 141
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. TaBLe XXXI—OQctober, 1912. Squares of Daily Ranges (Unit 100y?) and Ratios.
» ‘ . . S . R ’ _ | Components. |.- . .
2 Component, s Componente. | Ji0 | Snemte, ) ponents. | sovewts. |z [ 8
B ' - . . . ) 'y h
CD. | CE. E. | ¢D. | OE | E. |CD. [CE |OD.[CE ]CD. | E joD.| B Job |CD| L
Coumn.| 1. | 2z.| s | «-| 5 | & | ‘ 8 | o \ 1. | 1 | 12 | 18 | u: | 1s. I 16, | 17,
_Dntl.}-. -_ . * ) 7_ R . -
17 12,627 11,136 | 156 3,736 |1,421 | 186) 33 | 21 29| 23] 35| 20] 30| 21| 34| 30| 10
2 273 | 172} 25| 375| 209| ... |03 03] 08 03] 0a| 03| .| .| 03] 03] 00
3 B4 | 370 | 45) 016 | 443 | 46f o7 07) 07 07| 07| 06]07]06] 07} 07| 06
¢ ) 351} oo | a2 odos| .. | 4] i Ll ] . ]os|os|o6| 05|04l 0e| 03
5 189 148 | 45| 383 184| 46| 02} 03] 03| 03[.03]06] 03| 05] 02! 03] 0:0.
6 319} 113| 54| 54| 153 55) 04l 02| 04| 02| 0d{07] 04| 06] 04| 04] 01
7 | 42| 50| 7| s21| 41| o2 04| 07| 04|07 |o5| 07) 0s| 07| 04| 04l 04
8 783 | 552 | 541,004 600 | 564 1.0 1.0 0910 f 1o 07)o00f 06) 10] 08} 03
9 510 | 347| 30| 837| 376 | 31} 06| 07l or|06 | o7l 04} 07| 03] 07| 07| 02
10 786 | . 1igs | ... U IOV O IR 00 | 08| 04
11 1,245 ] 523 L7607 721 16| 10f 14| 11 : 16 4] 12
12 FL134 | 865 1,601 | ‘990 14} 16| 13| 16 14| 13| 08
13 990 | 34| 7afi3ss| s53| wo6] v | rafro| 1alzs{ oo 1] 2] 13 i 0o
147 12,424 12,805.) 822 14,248 13,155 | 005 30 | 54) 33| 50| 32 (1057 34 |101] 31 | 34| 16
15 12,074 {1,673 | 238 3,309 (1,705 | '302 | 27| 30| 26| 27| 29| 31| 26| 34] 28 26/ 13
16 | sa2 $35 [ 113 (1,367 | 033 | 124 11 1§ 11| 15] 11 ta 1] 1a] 11 11 09
17 g8z | 5190 oof1327| s01) w| 1| ol oo 12| oes) o] 11| 1] 07
18 290 | 134 f 16} 501 173) 16) 04 03] 04f 03| 04 02} 04| 02]04] 04 00
19 18| 140| 22).347| 198| 23] 02 03 03] 03] o3| 03] o3| o3]o03) 03 00
20 951 | 426 ] - 361,917 |- 568 38| 12| 08) 15[ 00| 1305} 15| 0a] 22} 15| 07
21 - 1,150 | 128 | 36 ]1542 ] 284 38) 14| o02]22{o5| 15| 05| 22| 0e) 15| 12| 08
22 605 | 309 | 27|1,0a4’| 4s3| 28fos|o06]09| 08| 08| 03] ool aa]os| dol oe
23 | 586 | 330 | 38fi0m0| 410 3slo7 | o6fo8| o7 os8{05]) 00 0407 |09 03
24 252 | 273 ) 34| 431 | 333| 35| o3| os5]los|o5|o3|0afos]os] 03] 0302
25 618 | 315| 30f1,030 | 384| 31|08 06]os|o6]os]os]os|od]os|os;os
26 3341 2790 25f 513 311} 26104 05] 04 05 04) 03] 04| 03) 04].04] 00
27 424, 648 | 34| 832 | e31| 36]os|10)07| 10]06|0ec] 07|04 05] 07 03
25 |L270 | 565 | 33 |nee2 |-ea9 | se| 6| 1] re] 2ol v s 16| 0a] 16 16 07
29 586 | 203 | 2001120 244| 20] 07| 04| 09| 0ajo8| 03] 00| 02] 07| 09| 01
30 367} 358 | 19y 598 | 427 20| o05( 070507 0s5] 02 05| 02f 05 05| 02
31 260 | 330 12| eo8| 434 13| o3{ o6 05| 07] 04| 02] 06| 02] 03] 06| 01
Means—
20days, | 799 533 | ... [1,280| 630 ,
28 days, | 755 8 . .
27 days. - 1,262 . - 90
Alidays .| . ol ’ _
available. | 783 } (533){ (78) | 1,256 | (830} | (80) -
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TAiéLE’:_ XXXIi.——Squ.ares of Daily R'angeg at Cape. Denison (Unit 10072.2) and"vRa‘tiosr. -.

November, 1912, January, 1918, : " February, 1013.
3, - . -
Number of Components. . Number of Componenta, ‘ Number of Components.
* : L —— : A : L
T o 2| s 2. 8. | 2 | 3. 2| 8. J | e ] s, 2, I 3,
] B
Date,
1o b3 st 1ofee| oa) |- oo f | ] | w0] eoof os| o7] o
2} 830 L8307 09| 05 .. wo b e | 198 417 04| 05 0
3 28¢ 1 500 02| o200 L | o | 98| 27| 02| 03] 00
L ‘ ) i .
4t 05 020 02 fodl o] . | o | | | | 25| 379 0t} 04| 00
- b 5654 L1401 04} 05 [ 07| .o | w0 ) | | | 191 3657 04 04| 00
6 | 407| 6414 03] 03] 06 ' el et 3041 468 06 05| 02
7 6531 1,238 | 05| 06 f o2 ) .. | | Lo b .| 280 ees| 05! 11| 06
8 - | 805|122t 06| 06 0af .. co | e e | 215 494 05| 05| 06
9 fums)onest| ool o8l os] b | ] Ll | a2 Late | 10| 16| 07
10 g3t4 ] 3788 | 10 Lsl 12 o] | o o] ) %9 sss| 0] 06 02
11 22071 3560 1 B8 | 17 1o Lo | ) | o] 1520 320 03 |04 01
oz 631 [ 1197 | 05 o6 0] .. wo || ] L1048 | 1980 | 20| 22 |
13 429 |3 e oozl ees | oss2| 0| oal 03| 707 | List| ts| 13| 10
Lo 39780 5784 ) 3 L) 28 bad 614 | L5sL | 7| 11| o6 | 1486 2,833 | 28| 51| 16
co1s L rdte | ussfro) oo | ts] oast| 920 0| oo | 06| 1456 | 2,571 | 28| 28 ) 12
Croae 305 | sa0e ] 32l ool L | | ] | ess| 962 12| 11 0o
B ¥ 1,386 | 2,876 11| 14 06| . co || e | f o520 831 10| 09| o0
SOOI L1961 2421 ) 09 ) 12| 04| 2005 | 2494 | 23] 17| 13| 7ie. 1213 | 15| 13 05
: 19 “L27T | L6681 10 | 08| o2 | 28s a0 | a1 | eri 0| 7as | L1l 14 12 o8
20 P L30F | 1,032 11| 09| 03F 2077 | 2638 (-23 | 18| o8] 330] 09| 07| 08| 04
2L s o] oo a2 | e8| te | 13| o3| 265 |- 484 | 05 05| 0w
2 Lo72 ) e8| .| o8] 85| 35| 06| 06| 04| 285| 02| 05 05 04
W P LBl L 06 ) 973 1423 | 11| 10 02| 272| 358 05 0 | 01
Tz T Ll oo 34| a6 | o4 osf 01| 169( =203] 03] 02 00
25 468 | 681 | 04| 03| 01) 07| 1,408 | 08| 10 08) 1,870 | 2485 | 35 L2711
26 2,640 1. 4,338 [ 22 | 21} o8] 1,084 | 1,786 | 12| 12 02| 679 o045] 13| 10 1.1
v 27 P Lo44 ) 2074 08 10| 0-3f- 2081 864| 03| 06| 03] 250 391| 05 04| 04
28 © | 1638 3190 | 131 15| 00] 244 | 547|083 | 04 06| 188| 337 04| 04 00
.29 2671 5631 021 03) 00| 267 801} 03] 05| 03 . -
- 30 - . 485 M8 | 04| 05| 00 928" 1,404 | 10| 10 | 13 L
LT SO O e Y R TS A S 8 T v S A
¢ Means, 1,268 [ 2,080 | From 26 days. | 908 | 1,457 | From 17 days. 520 906 | From 28 days.
: Menns, L264 [ ... | From 30 days. - e e TR O
i
R 3

I ]

7
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| ._TABLF.} XXXIII;—Squares of Daily Ranges at Cape Denisbq (Unit 100y2). and Ratios.

. ’ - " ' March, 19183, . | ' April, 1013; A lny.'mls.
- ‘ ' . . 'y " . N ”
‘ Number q( Cbmponmih. Number of Components, . Number of c(_mmponent'a.
? Date. . I. . 1, I
2. . | 2. I 3. 2. | S8 | oe | s s e | s ‘ 2. l s.
. .

‘ ) _ S e 80 144f{o02(o02|o00f 74| 459 10| 10]{ 00} ..

- - o 2 ol 831 17| 02f01t00] 18| 212{ 07| 06| 02] 145 21113 05] 04| 04

. 3 44§ 216104 03| 04| 219| 285| 08| 06| 04]. 201} 17| 0T| 11| 06

. ’ - / - )

4 265 407 07| 05] 03] 196| 398| 07| 08| 06| 486 974 18| 21| 14

5 179 | 277 05 04 01| 241 | 324 | 09| 07| 02| 1,186 | 1,615 | 44 | 34| 14

8 . 346. 674 09 09| 01 39|, 68] 01 [0L| 01] 2651 5072 99 {107 1-3
7 282 | 498 | 07| 07| 06| * 33 47{ 01| 01| 02} 1,196 | 2207 | 44| 47| 11"

8 4021 639 /.1-11 08| 08B 247( 4137 09| 09 09| 288 430 | 11| 09/ 07

9 153 | 276 | 04| 04| 03] 1,575 | 3,347 | 67| 71 |-19| 175| 357 07| 08| 05

10 202200 03 03 (00 669 144 24| 24 12} 169] 275] 06| 06| 04

11 384 | 603 | 1Oy 08 09| - 655 | 927 | 243 20} O8] 136 | 187 | 65| 04| 01

12 230 | 429 06| 06| 03] 559 e12| 20| 19| 13 7t 169 | 03] 03] 01

13 61| 301 | 02| 043 03] 213.[ 342| 08| 07| 07 98 | 206 | 04 | 04| 03

14 ) 1,544 4,084 | 41 | &4 ['16] 248 376 | 00| 08| asf " 27 390 01 01] 00

15 1376 | 2,550 36 ] 34 120 448 | 707 16| 15| 09 9] 139 ) 04| 03| 05

14 749 | 2,555 | 20| 33 13) ‘see | 75|13 15 10 WL 77| 01 02 o}

S ¥ 610y L1162 | 16 | 15| 120 3781 755 14| 16| 0:0) .103] 152| 04| 03| 02

' 18 804 | - 780 | 08} 10| 04 -157| 205| 06 04| O1) 22| 32| 01| 0L]| 07

19 313 75| 08| 1o0) 03] 136] 223 05) 05| 02| 143 172 0B 04 05

) 16 | 241} 03 03| ox} 68| 109]02] 02|60 61} 8| 02| 02 01

a1 437 | 81¢| 12| 11| 00 50 68 | 02| 01| o00]| . 51 70| 02| oL 00

22 3001 587 08| 07 05] 218| 20| 08| 06| 01| | 23f01]| 00| 00

a ' o .o 482 | 962y 13| 13| 10] 104| 313| 07| 07 05 6 wioe| 0ol oo
Co 24 ~275 | 377| 07] 051 04 9] 171 03| 04 03], 57 02| 02] 03

25 140 2721 04} 04| 02 140 208 | 05| 04 [ 01 86 173 | 03| 04| 05
24 138 230 ) 04f{03f01] 69| 18|03 ozjo1] 4] e1|oz|o1|o2

27 AT 303 | 06 04002 17| 21| 06 0609 133| 251 05 05 07

28 333 | 467) 09| 06| 03] 270! 68| 10| 08|07 63| 123 02| 03| 05

29 38l 758 | 10 10 08| 136| 222} 05| 05| 01| 187 320{ 07| 07| 05

30 739 |-L,018 | 207 13| 09 61| 1w00[ 02| 02} 00 88| 166§ 03| 04| 02

ol 3l | 538 8870 1413 08| .. | .. | . B R 32 47 01| 01 02

. ; tu
. Means all avail- : . : : :
. "~ able days: 378- 763 | .| .| .. 216] 4amf | .| ] 269 474 N

“a
e
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’

o 'TA_BL’_.E XXXIV.mSQuares of Daily Ranges at Cape Denison (Unit 100y2) and Ratios.

| . "4 Jube 1013, : " July, 10i8. ;o : ) C
Number of Componeata, o Number of C-ompb;xenta. - ) . .
Date. . [ R | 3. ' 2. ) h 2, | 3. co2, ’ L3 :
1 302 | 559 31 | “e¢ | .va | ‘16 | o8 08 | . 10 06 : ' .
2 . 498 023 39 43 | L0 48 |- 90 0:3 | . 04 [ 03 L
'3 363 | 474 2:8 2:2 0-8 159 218 - 11 10 04
4 134 |- 240 57 51 | 08 28 | .381.| "oe 02 01
5 88 18 | 05 06 02 23 52 | o2 02 [ 02
8 73 145 06 |- 07 [ - 00 25 | 55 02 03| 03
7 i e | 01 o2 | ool 41| 128 {. 03 | o6 0-4
8 - 25 | 48 0-2 S 02 0-0 - 30 50 02" 02 0-2
] 69 9 | 05 | 04 o1 |- 26 34 . 0-2 02 | -~ 00
10 . 66 117 o5 | o6 o2 | s5.] 88| 03 {. o3 05
11 41l 122 | o4 | o6 01 45 68 . 03 03 0-2
12 [ w28 | ol | . 01 00| - 618 | 785 44 3-8 13
13 23 | - 40 | 02 o2 | o4 517 | 830 | 41 37| o9
4 22° 28 . 0-2" 01 0-5 268 350 18 1-6 0-9
15 . " 53 L8 1 04 04 o7 - 533 | . 095 38 - 4-3 0-9
6 | 56| 124 04 0-6 04 374 528 | - 27 24 0-2
17 35 8 03 04 0:2 1 110 05 05 0-1.
18 )| 37 02 02 S0l 98 217 07 10 [ o1
19 260 473 20 | 22 oo | 33 e o2 | 03 01
20 Co49 M| 04 04 | o2 | Cdre |- 559 - 26 26 [ 11
) | . 201 343 16 16 | 05 145 190 10 9 | 08
22 . 28| 4 02 | o2 | o2 | e | 160 | os 07 03
23 ioo 146 0-8 07 0-6 75 o1 05 . 04 02 0
24 - 64 107 |- os 0-5 o7 | 7 134 05 0-6 05
I 37 | o2 0z | o1 | 1 284 12 | 13| 11
_ 26 4 18 |- 328 | 11§ 13 0-7 58 113 04 0-5 05
L A 52 ([ 04 | 04 o1 | Fe | 17 05 06 | o2
8 59 92 | 05 | o4 N Y 38 o2 | o2 | o1
29 1. 183 | ° 250 14 |- 12 10 | 53 101 o4 | 05 02’
. 30 - 129 | 180 i0 o8 | o5 | 0 o4 43 02 - 02~ 02
S WEREE IR O I DR . 37 | 62 o3 | 03 o1 . - e
_Meansall days,| 128 | 216 ol | Tae L T
\
1]




AUSTRALASIAN ANTARCTIC EXPEDITION e __ 239
TABLE XXXV -—Actlwty Ramos from Mean Monthly Valueés: |
Two Gomponents . ’ Three Components,
' Month. ‘C.E/C.D. E/¢D. -} .CE/GD. . : ];/é.D: N
R OO S . 086 013 . 061 008
. , 103 . 024 069 - 015
JUne e 0-89 0-19 049 009
JULY ot R R 0-70 L0620 04
Atgust L. eveerenns evrernioens 081  } 018 0570 1 013
September NUTUUON I 1/ T o023 - 056 | 0-18
October ........... _ 070 . 0-10 040 | 007
MeanS uevenreeevennes oo 081 | 018 055 . | 0911-

TABLE XXXVI —Surms of Squares of Da1ly Ranges. Monthly Means (Unit IOOy2

’ Cape Denison. = Capa Bvams. Eskdalemu.r v
_ . . '. - ¥ — .
2 Comps. l 8 Comps. | 2 Comps, { 8 Comps, { 2 Comps. 30—0?2’" 2 Compu. 8 Comps. | 2 Compg. 3 Comps.
_ |3 . [ 2C 2 Compe. mpe. | ommps,
‘ - Columa, oL l 2., s ] 4 s | e 7 8, | o 10 |1
* 1912 : ) ' I
April e 638 | 1,189 | 22 20 686 [ 19 054 ] 465 577 82 90
b AR 328 | 94 | ‘20 | 2| .. 18 | o043 | 421 | 533 |- 87| 96
Juno . - 392 | 8a3 | 2 | 2 | .. 22 | 044 388 | 463 76 80
July oo 368 725 20 | 27 387 20 | 042 249 [ 308 73 .
August ............ 593 | 950 | - 31 31 wo | 16| o040 | 431 | o1 | 105 121 -
Soptember ...... 578 886 .30 30 |- .. 15 | oar 431 495 131 141
October ...\ 783 | 1,256 31 3t ¢ .. | 16 ] odo | 533 [ 630 8 | 90 -
November......... 1,264 | 2,080 30 26 | 1,268 16 | o049 e | e
1913, - . : : I I C
January ... 909 | 1,457 17 17 16 | 058 SR g .
| 529 906 28 28 . 17 | 058 we b e (e
378 763 31 31 | .. 2.0 1 04563 . .
276 | 47l 30 30 | .. 17 | o4 } ...
269 4741 30 30 18 045 1 . e
= 128 216 | 30 30 17 0-45 . ST T
" 141 218 31 R w16 | 042
TABLE XXXVII -—Intemat;lonal Chara.cter Flgures and Values of ER2 at Cape Demson. _
Two Horizontal Componcnu o ) Tbrce Baectnngulnr Componenu -
Interniational - [ . ] ] .
Character, * A | B I B l c | [V A | B B . Q 4 [+
00| 516 210 76 58 | o8 797 351 ] res | o128 | 4o
01 340 271 154 1 b6 644 .| 530 | 25 ;188" - - 03
02 ) . T3 355 159 138 |. 7 Lis | - 615 240 | 292 |- 13-
* ' . o " 03 722 s64 | 205 | 236 | 64 | 1236 |- 810 { 309 | 466 | . A7
C o T 00&01 [ 451 241 124 f 70 |- 45 734 | 436 204 148 | 77
02&03 | 717 429 184 184 69 ] L180 |. T45. 326 | 3731 " 114
e : - 04&05 | "m3 [ s51 | 201 |- 283 104 | 1238 | 920 | 418 533 (. 195
T : 06 & 0-7 604 745 242 500 | 124 | Ll01 1,144 306 811 237
08 & 0-9 1506 813 | © 420 793 366 | 2304 | 1,183 {' 695 | 1,388 | 579
10to14 | 1850, | 1,618 . 688 1,464 76 | 2,730 | 2,682 - 1,430 | 2,916, i_;aza
>14 | 138 2,253 | 1,560 | 2,625 weo | 2,342 | 3363 | 3,715 [ 3,166 | ..
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' TABLE XXXVIIL —-Intematlonal Character Flgures and Cape Denison Character Ratios.

st Two Hortzonu\l Components, - . - ] Three Rectangular Componenta
Internationsl ‘

Character, . .| =~ A ."B B! | c l c A ! B ‘ B . c . ;¢
00 | 50 | 20 22 13 8 48 33 |0 a8 | | 15 18
o1 30 40 49 -20 -32 -43 49 . 41 | o2l -35
02 | 18 51 53 -34 .48 a5 |54 45 -39 .| 47
03 74 67 56 -52 34 77 75 56 -38 40
00&01 |.- 05 " 03 04 02 |03 | 05 | o4 03 | o2 0-3
0-2 & 03 08 0-6 o5 | 04 04 .08 7.1 05 | 05 0-4
S04 &05 | - 08 .08 07 06 05 08 09 06 {. 06 0-8
06 & 07 0-6 11 0-8 L3 07 08 11 08 1l 07
08&09 | b 11 | I3 17 27| 14 | 10 12 16 |- 26
. 10told4 | ‘22 | 23 20 38 37 | 20 . 23 20 |- 39 | 38

To>14 19 © 35 49 43 20 38 | 62 33

: TABLE XXXIX ——HCa.ses when ER2 from Honzontal Components Above’ and Below the
' . Mean at Pairs of Stations.

Stations Comphred. ' April. May. Jumé. July. | August. Segge? October. moiltlhs; .

Cape Denison— i, | Cape Evans— . e ) P U

¢ Above ... Above 8 4 -5 5 8 6 7 |- 43

t Above Below 0 .3 1 * 0 1 4 s d 13
Below Above 0 1 1 3 L 2 1. .2 10

" Below ‘Below 14 | 15 20 19 | 18 - 16 123

Cape Denison— Eskdalemuir— . ' -

Above .. AbOYO .eeeeiiinen, 6 5 | -6 3 8 2 -4 ‘34
Above Baow ceervrieirennns 9 2 1 -2 2 8 6 23
Below Above ....coceeeninne 0 2 4 4 1 | 0 12

BeloW .evveceenniieiene] < Below i v 14 20 14 20 1 | 1 18 124

Cape Evans— ’ . : .

" Above 8 5 9 4 7 2 4 3
Above 1 1 0 4 2 6 4 18
Below 1 2 1 2 2 1 0 - e
Below 20 23 17 20 17 21 . 19 137

TABLE XL -—Cases when Vertlcal Force Range Above and Below the Mean at
‘ Pairs of Statlons compared. o .

Stations’ Compared. Aprll. May.' June. July., | August, Se{)’;":m October. mo‘:xillm.

‘Cape Denison— | Cape Evans— . . .

Above .. " AbOVe .iecirniennnnn ] T 7 8 10 6 8 53.

Above Below. -eveeerineinene 7 2 1 1 3 5 4 23

Below AbOVE viveiniiiennn. 2 [¢] 4 1 1 5 2 15

_ Below Below .eoeevveeernns 13 22 16 18 15 4. M4 (112
"Cape Denison-— Eskdalemuir-— o : ‘ )

- Above Above ..........us 7 5 4 " 8 5 .5 M

bove .vverreecciiicnee|  Below eceeiiiennen. 6 4 4 8 8 5 31

-2 4 ST 0 3 ‘2 18

13 .18 15 17 15 15 - 93

5 5 5 7 5’ 5 32

3 2 6 4 '8 4 25

4 4 5 0 3 2 18

.18 20 12 18, 15 15 98
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TaBLE XLI.—Squares of Daily and Houl:ly‘Ranges. June, 1912,

Cape Denison. . ‘ © Cope Evans, ©
- Date. R ' ' V. - Nt - V.
Daily. 'Hourly. Ratlio. Dally. ‘ Hourly.‘ ’ Ratlo. Ijaliy. Hourly. ' Ratio. Daily. Hourly, [ “Ratlo.
; A 1 | 1452 | 1,854 | 13 | 1,772 | 1,353 0.8 210 273 131 188 145 0-8
: : 2 320 | 387 12 | 3% 508 15 199 308 15 | 380 291 0-8
3 458 540 1-2 193 394 20 114 188 | 16 164 125 08
4 1 72 84 12 | o181 | -171 IO 23 48 2.1 6 ‘13 2:2
5 41 5 1-8 190 186 :1:0 13 | 43 3-3 S SO S T: I A X
6 22 56 25 T8 ) 08 ] ' - e
- ool s s | e e |oas ) 11 | e 16 |. 07 6 5| o8
. . . 8 | LI97 | 1,742 | - 15 | 2,862 | 3,204 | .11 | L,011 | 1,114 |- 11 | o8 316 1 O I
\ - 9 067 | 2,373 L 25 ] 2560 | 3,123 12 {1,089 | 433 | 07 121 | . 383 32
) 10| .33 606 19 | o1 [ e | 1st| sso | 405 | | e | am | cam
11 240 454 7| 19 | A43 | 1,343 25 66 | 264 | c16 | 50 | 103 | n17
12 74 192 | 26 ). 222 302° 14 [ 135 99 1 1 64 | 04 15
13 40 80 20| 132 | 142 11 17 38 22 | 17 21 12
14 144 192 |13 | 206 354 1-2 58 | 75 13 19 22 12
15 22 b3 - 24 56 85 R 1:5 - . "
16 | a2 | 20| ! e | w3 .| . | .. S
! 17 18 4 24 32 | 54 ST 42 2.1 16 12 08
18- 67 - 70 10 172 115 o7 | 13 2% |- 22 6 10 | .17
. - . R - . ' ‘ . ’ .
1 1 12 3% | 20 | 38 | 40 | 13 20 |. 25 | ‘09 12 |- 1 09
20 | . 32 63 20.] .25 38 I'5 4 4 | 35 | 3 8 27
21 18 | 54 3-0 19 41 2.2 12 24 20 | 12 10.| o8
2 | 4 67 | 15 5 | 13 42 | .42 | 10 28| -18.) 06
23 | .48 126 2.6 204 | 266 | 13| 104 | 109 | .10 21 20 .10
24 85 156 18 | 172 206 .2 14 163 | 11 44 44 10
25 a | s 13 58 61 | 11 3 a3 | 1a| 7 10 14"
26 M2 1T T8 1.1 85 122 14 - 6 | . 54 .08 | 12 | 13 .11
27 502 280 - 0-6 166 189 | 11 | 246 283 | 12 262 | 178 07
28 130 -| 422 3.2 259 306 12 17 167 14 90 82 | 00
o .2 | 306 675 | - 2:2 713 | 1,139 | 16 {. 213 338 | 16 66 120 | <18
L T 30 64 | 141 | 22 | 169 255 | 15 | 48 | 100 | 21 40 33 0-8
Means..| 228 | 367 | 161],421 | .522 | . 124| 168 190 |7 113 75 | -8 | . 11t

1 20326
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TapLe XLII.—Squares of Daily and Hourly Ranges. September, 1912.
A . Oape Denisom. . ° T Cape Evans:
et | . B v. w. V.o

- -Dnﬂyj Hourly. Ratlo. | Dally: Hou:l'y‘. Ratio. Daily. * Ho;nrly. I Ratio.. Dally. | Hoﬁrlf. l Ratio.

1 |-161 | 108 | 18| 445 | ‘266 | o6 | 7 8 | o6 | 186 1B 12

2| -2 103 35 o4 | -84 | 09 22 37 | on 23 | 14
3| 16 345 |. 24 72 | 224 | 31 23 36 16 19 16 08

4 | a260°] 207 12 |- 493 | 695 14 § 302 | em 07 a4 38 09

5 | .71.| 169 22 | 259 | 304 12 23| 210 | 11 5 | 64| ‘11

6 193 379 20 188 281 L5 121 147 ‘12 " 50 69 12
Froloer L w0 )z ftaee 22 s | we ) a1 1.8 15 | o8 19
‘8 202 365 13 139 258 19 102 ‘195 1.9 50 58 1-2

g 282 311’ 1-3 357 383 11 237 | . 243 .10 24 34 14
10| 20 | 267 | Lo | 196 | 280 |, 14 | 10 | 167 | 11| 40 37 | 09
1m.] 22 | 253 09 | o3t 21¢ 09 | 88 | 125 14 | 3w | 35 09
vz | 2190 f 264 | 12| 20 | 249 10 | 246 | 277 | 11 69 88 13
13 |, 216 460 | 17 | 468 | 416 | o9 | 98 | 143 15 | 83 119 14
14 | 139 | o83 20 123 | 252 20 | 104 190 18 5. | 1 16
15 37 | 103 28 | . 50v| 62 | 12 26 27 10 9 10| 11
16 | 156 181 re | wma | wo | 1o | me{ | o7 | a1 21 07
<17 | 462 | 761 16 | 2¢6 | 70 | 31 681 | 963 | . 14 142 | 203 14
18 17 462 | 1,764 38 | 1,080 {1238 | 11 | -e02-| ese 10 | s 167 20
1 |23 335 15 | 335 | 811 | 15 ) 204 | 2u 1-2 48 97 | - 20
20 | isz | 382 2] 213 | 253 r2 | es0 | 236 | 09 53 577 11
21 286 | 528 18 . 308 | 276 oo | 100 | -ivs 18 | 66 70 11
22 | 60 | a7 11 686 | 980 | 14 149 | 215 14 s | 139 12
23 | 37 73¢ | 20| ‘384 | 1,075 2.8 146 | 2577 ‘18 -38 | 102 | 27
2¢ | Llde | 1027 o9 | 1232 | o1 o7 | 1,232 | 1288 | 1o.| 488 | e6s 05
o5 [ 404 | 701 17 | | 605 34 96 137 | 14 | e | | .11
2 | 269 501 | .19 |. 161 | 461 | 29 55 156 2.8 38 97 2.6

" 27 65 184 | 33 79| 196 {25 64 68 11 2 | .1 0-7
28 56 | 137 | 24 | 132 | 199 15 | a8 39 |22 | e | 23|t oo
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CHAPTER III —HOURLY CH. ARACTERS DIURNAL VARIATION OF
DISTURBANCE. * *

§18 Character ﬁgures 0 (quiet), 1 (moderately dlsturbed) (highly disturbed)
*-can obviously be assigned to intervals shorter or longer than a day. The scheme was
apphed to individual hours, primarily with a view to studying the diurnal variation of
disturbance. The figures were aSSIgnedf as the result of general 1nspect10n, not of any

'AUSTRALASIAN ANTARCTIC EXPEDITION S o4F

exact measurement of amiplitude. ~They thus suffer from similar uncertainties to C

the daily character figures. - An hour might get a 2 in a_quiet.time for disturbance
which in a disturbed time would have received-a 1. This ought not, however, to
pre]udlce dxscrlmmatlon between the chfferent hours of the day. '

Before eonsudenng thls 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 of the day, possibly to a single hour.

" In the former case, every hour might receive a 2,in the latter case twenty three hours

might conceivably receive 0’s. Thus a day of dally character 2 might have for the mean
of the hourly character figures anything from 20 to ¢-1, and a- comparison of daily and
mean hourly character figures may thus throw a valuable light on the ordinary duration
of disturbance. Such.a comparison is made in Table XLV for each day for- which
‘the requisite data existed. The columns headed H give the mean of the 24 hourly

¢haracters; the columns headed D give the daily character. The last three lines give -
the mean value of the 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. dallv character ﬁgures 0, 1 and 2
respectlvely o _

. 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. -Tts
daily character figure as given in Table I was 0, and the character ratios assigned to it
in Table -XXXII‘I'Were 0-1, both for the horizontal and all three compohents, but .its-
_ international characterwas 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 0
assigned to 22 hours out of the 24." There was no day every hour of which got a 0.

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 got a I, but on
November 10 every hour got a 2. " In fact 34 consecutwe hours. from November 9,10
. and- 11 got 27s, ‘

While it 18 possible for a day of dally character 2 to ha.ve the mean of its hourly
' .oharaoters as low as 0-1, there were, as Table 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 in all only five such days. All included a ‘number of °
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hours of character 0, but in each group of hours, either at the beglnmng or end of the day, :
were of character 2. Days quiet except for one or two hours of very la.rge disturbance
were practically non-existent. = The most outstanding cases of difference between the
two sets of ﬁgures in’ Table XLV are discussed individually below.

Aprll 11, 1912, dally character 1, mean hourly character 0-5, was mainly very

quiet, fifteen successive hours gettlng 0’s, but active disturbance in the éarlier hours
' -]ustlﬁed al. o

- April- 13 1912 has already attracted attentlon owing to the dlfference between
the chara.cter figures 2 at Cape Demson and 0 at Cape Evans The mean 0:8 of 1t$ hourly
~ character figures arose from four 2’s, ten 1’s and ten 0’s; The two adjacent days, with
somewhat larger mean hourly character figures, got only But while the 13th had
mote "quiet hours than the 12th, its disturbed hours were the more disturbed. ~The
- fact that the.14th got only a 1 ‘might be partly explained by the contrast between it

: 'and the 15th, which was a somewha.t highly disturbed day. . Co

, April 27, 1912, was the exact opposme of Aprl 11. Its daily character was: 0,
while the. mean of the. hourly characters was 0-9. The day was really on the border
line between a 0 and a 1. "There was a good deal of unquietnees, but no single large
movement. * ' : ;

. May 3, 1912, daily character 1, mean of hourly characters 1-5, fourteen hours! B
getting 2's.” This was a ¢ase in which a number of consecutive hours were so-similarly
disturbed' that they had to get the same character figure. The'y' got 2's, but the
dlstul‘ba.nce was on the border line between 1 and 2. |

May 25, 1912, was a similar case to ‘April 27. The da,lly character was 0, vhile
the meanof the hourly characters was 0-8.. A good many hours, closely alike as regards
dlsturbance gob 1s, while they might perhaps cqually well have got 0’s.

June 12, 1912 had a daily character 1, whlle the mean of the hourly characters
was 14, ten hours getting 2’s. Disturbance was persistent‘rather than large during the
. six earliest hours, which got 2’s. - The day s getting a 1 rather than a 2 may have arisen.

from the contrast with the four immediately preceding days, which were conslderably -
- ‘more disturbed. : ‘

June 19 1912 dally character 1, mean of the hourly characters 0-5. After 611
the day wasg very quiet, but three of the’ earher hours got 2’s, and the disturbance fa.lrly
]ustlﬁed a1 for the da.y

: June 20, 1912, dally character 1, mea,n of hourly characters 0- 5 Was on the border
line between a 0 and a 1. :

June 24 1912, delly character 1, had & mean hourly character 1 3, amslng from
two 0’s, fourteen 1’s and eight 2's supphed by the eight earliest hours. -This was a *
border-line-case where the ea.rly part of the day merlted a2, whlle the last part mented
-'Aal,lfnotao : :

o
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" Juné 25, 1912, dally chardcter 1; mean hourly character 0-5. Aiter 4]1 the day ‘
', was certainly of character 0; but the disturbarice earher in the day appeared mcompatlble
with a 0. : :

‘ Ju]y 15, 1912, daily character 1, mean hourly character 0-5. EIeven hours got- ;
* 0’8 and thirteen got 1’s. . The day was on ‘the border-llne between 0 and 1. '

August 5, 1912 dally character 2, mean hourly character 07, afising from ten
0’8, eleven 1’s and three 2's; was really on the border line between 1 and 2., The first
half of the day was so qlnet it might have got a 0, but there was contmuous drsturbance
.after 14h.

August 11; 1912, daily character 1, mean hourlyvcharacter 0-4. After 6h. the' day" '
was decidedly of character 0, but the drsturbance in the earher hours precluded a0

.+ f{or the day.

September 3, 1912, daily character 1 mean hourly character O 5. Up to 21h.
. the day was unnustakably of character 0, but an 8.C. (sudden commencement) intervened.

The last three hours got 2's but the dlsturbance appeared 1nsufﬁcrent to ]ustlfy a 2 for
: the day. -

‘ * September 25, 1912, daily character 2, mean hourly character 0- 8, arlemg from
. twelve 0’s, five 1’s and seven 2's. The greater part of the day was really quiet, but there

was disturbance in both ‘the early and the late hours, and that in the early mornmg
“was large enough to call for a2 for the day.

. ‘October 22, 1912 dally character 0 ~mean hourly character 10, ansmg from ,
six 0’s, eleven 1’s and seven 2’s. If this day had occurred during a quiet season it would

~have got at least a 1, but it was decidedly qureter than the ad]acent days and part of
‘the day was unusually quiet for October. .

February 11, 1913, daily character 0, *mean hourly character 1-0, arlsmg from .

three 0’s, eighteen 1’s, and three 2’s, - In-a quiet month this day would probably have

- got & 1, but there was no really large movement, and 1’s were awarded to a number of
hours which might perhaps ‘with equal ]ustlce have got 0s.

March 25, 1913, daily character 0, mean hourly charactér 0- 9 arlsmg from four
0’ 8, nineteeri 1’s and oné 2. This was a botder-line case between a 0and a i The hourly

~I’sin a good many cases thight perhaps eqiially well have been 0’s. The one 2 arosa« '
from a short Bay of no great amplitude. ‘ ' '

Aprﬂ 12, 1913, daily character 1, mean hourly character 14, ansmg from
 fifteen I’s and nine 2’s.  The day was quieter than the three preceding days which got
. 2’s,;and the contrast mlght be partly responslble for its gettlng al. '

May 19, 1913, dally character 1, mean hourly character 0-4, arrsmg from fourteen
0’ and ten Vs. After 12h. the day certainly merlted a 0, -but the oscﬂiatlons durmg
the early hours fairly ]ustlﬁed al. . SRR
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- May 27, 1913, dally character 1, mean hourlyr chargcter 0-4,: arlsmg from’ slxteen
0’s,'seven-1’s and orfe 2. A somewhat, prominent bay between 1311 -and 14h. ruled out -
the 0 Whlch othermse the day, might have got.

June 11; 1913;-daily character 1 ‘mean ‘hourly chatacter 0-2, arising from.- twenty-'
0’s-and four 17s. Most of the day was conspicuously quiet, but between 12h. and ‘14h.,
there were’ two well marked though not deep bays |

June 15, 1913, -daily ¢haracter 1, mean hourly character 0 4 arising ‘from ﬁiteen_
0’s and nine 1’s. This was a doubtful case, The disturbance between 2h. and 5h.
seemed incompatible with a daily character 0. ’ R o

. June 16,'1913, dailﬁf character 1, meahl,hourlyr character.O-LL, a'ﬁsing from fourteen
'0’s and ten 1’s. This again was & borderline case. After 13h. the day was decidedly
of character 0. ' : ' ‘ '

July 2, 1913, daﬂy character 0 mean hourly character 07, arlslng from eight
,O 8, ﬁiteen 1’s and one 2. - If the disturbance during the hour awarded a 2 had been’
at all promment the day whould have got a 1; it was rather a doubtful ca_se

P ;z.July 18, 1913, daily charactér 1, mean houriy character: 0+4, arising from ﬁfteen‘
«0’s'and nine 1’s. A considerablée part of the day was very quiet, but two well markcd
'though not deep bays turned the scale n favour ofal. . ' o v

_ July 23, 1913, daily chalacter 1, mean hourly character 04, arlsmg from ﬁfteen
0’8, and nine 1’s. After sh. the day ‘was very quiet, but the chsturbancc pnor to 6h
precluded a0 for the day. : :

 As appears from Table XLV the means of the hourly characters for the groups
of days with daily characters 0, 1 and 2 are decldedly lower ‘for the months April to
' July, 1913 ‘than for the correspondlng months of 1912 “This suggests that besides a
.Teduction in the amphtude of disturbance’ in 1913, there was an 1ncreased duratlon
of qmet conditions. The study of exceptlonal cases in Table XLV left the 1mpressmn
that less disturbance sufficed to secure a daily character 1 in 1913 than in 1912.

§19 As already explained, the  primary object in view in a331gn1ng hourly
_characters was the determination of the dlumal variation of dlsturbance _If character
. figures were directly proportional to dlsturbance, there could be no questlon that the
proper way of determining the diurnal variation for a- partlcular month would be to
take the mean for each of the24 hours of the hourly character ﬁgures assugned throughout
_the month.. This is the course adopted in Table XLVIT, which gives the results so
obtained for Cape Denison from each of the fifteen months for which data existed. But
on special occasions character 2 may imply ten times as much disturbance as the ordinary
x character 1. Thus tesults from the treatment of character figures as mere numbers,
have to be aeeepted with cautlon ' For 1nstance, in'a month of 30 days we could geb
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'the seme mean chatacter figure” for two hours one of whrch received a 1 on. every day -
of the month ‘while the other recelved a 0 on 15 days and-a 2 on the other fiftech days. .
This makes it desirable to examine the incidence of 0’s and 27, ag well as the variation
. of the mean character figures. - Tables XLVIII and XLIX supply statistics as to the,
*_diurnal variation of 0’s and 2’s at Cape Demson They should be studied con]omtly
'w1th Table XLVII. : : L - o

At the foot of the. tebles results are glven separetely for the whole fifteen months,' .
for thie seven months April to October, 1912, -for which comparable data were. available
~ for Cipe Evans, for the seven winter months May to August; 1912, and May to July,
1918, for the five equinoctial Tnonths April, September Qctober, 1912, and:March,
Aprll 1913, and finally for the three summer months November, 1912, end Jenuary .
~ and February, 1913:  In Tables XLVIII and XLIX the results for the groups of months -

" are eéxpressed as percentages of the mean from the whole 24 hours, ‘The highest and
' lowest values of the: day, Whether absolute sums or percentages of the mean, are in heavy
type C : : -

" Tables "{LVH to XLIX all show a prominent dit’lrnftl"\'rarialtion Con’éidering
first the results from the whole ﬁiteen months, we obscrve for the hour cndmg at 2h.
G.M.T.a conspicuous prinecipal maximum in Tables XLVII and XLIX, and a conspicuots
~‘minimum in Table XLVIII# In-other words, 1h.—g2h~G:M.T: (ie.; .; ‘practically=the
60 minutes dentering at 11h. M%) provides the smellest number ‘of "quiet h&urs“the

greatest number of hours of chaleoter 2, and the hlghcst mean character ﬁgure, and

"thus accordmg to all the criteria it is In the average month the most disturbed hour of
the 24." The maximum is not of a peaked kmd the dlﬁerence between the homs endmg,
" ag 2h. and at 3h G.MT. belng trlfhng :

Tables XLVIT and XLIX show 4 much sma,ller but still declded scconda,ry '
‘maximum in the hour ending at 14h.; and Table XLVIII has a sécondary minimum at
the- same hour. "~ Thus the tables agree in o shght rocrudcscencc of disturbance;- w1th-
_1ts maximum shortly before local midnight. "Tables XLVII to XLIX suggest the
division of the day into a more disturbed ten hours ending at 6h. G.M.T, (153 hours,
- LM. T ) and a less dlsturbcd fourteen hours-ending at 20h. G. M T. o

The results from the seven months April to October, 1912 are- in remarkable
" accordance with those from the whole fifteen months. The principal dlﬂerence is that
while ‘the fifteen months show a somewhat poorly-defined principal minimum of dis-
. turbance in Table XLVII, the values for 9h: and 11h. being 1dentlcal the seven months_

show a olearly deﬁned minimum at 10h. In both cases, however there ig-a minimum. . .

at 17h. very little- bethd the carlier one " Tables XLVII and XL]X show. 11ttle, ifany
dependence of the time of maximum' disturbance on ‘the season of the year. In the_‘

- gquinoctial season in Table XLVIII there are two hours, and in the suinmer season seven, '

'when character 0 was unrepresented In- elther case thc hour endlng at 2h. was one: ofﬂ-
_those without 0’s.. .~ ° R o e
t 2032—H . | o
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‘A double dlurnul oscillation is recogmsable in’ each of the -three seasons in all

three tables, but it is decidedly more conspicuous. in winter than in the’ ‘other-seasons,

‘.and is best. seen in Table XLIX. In that table the percentage figures at 14h. and-15h.
in winter both exceed 100, and ‘are more than half the percentage at 2h., whereas in the

:w1th the .correspondinig means of the daily character ﬁgures in Table III, we see that
they agree in malxlng January shghtly more disturbed than November, and in making -

sunimer season the entry under 14h. is less than a quarter of the prmolpal maximuin.

The minimum in the number of 0’s at 14h. is prominent in Tablc XLVIII in the |

equlnootlal as well as the winter season.

Tt we compare the monthly means of the hourly character ﬁgures in Table XLVII

‘each month of 1913 .much quieter than the oorrespondlng month of 1912. But Table

"XLVII makes June, 1913, the quietest month; and May, 1913, rather quleter than -

'July, 1913; while Table XX maLes J ulv 1913 the quretest morth,

In CO.nsrderlng the monthly totals in Tables. XLVIIT ar-d XLIX 1t must be

: reIhembered that the months are of un_equal len gths, and that some months, e.g., January,

.were .not qulte complete. . The two tables are equally affected, and should be studied

.together. "It will be séen that January was more conspicuous. for the fewness.of 0’s
- than for the number of 2’s, and that what distinguished Novembcr from Februa,ry was
- «the 111oreased number of 2’s in the former month.” # '

e

. *As ‘regar(ls the ﬁgules for the dlfferent seasons, some allowance-must be made
~'for the fact that disturbance was. clearly on. the decline, and the three seasons have not
“the same mean date. It was earlier for the severl winter months: than . for the five ‘

equmoctlal months, and earlier for the equinoctial than for the summer months. The

dlﬁerenoes in mean time were, however; small, and they were in the direction which
wé should expect to lead to an underestimate of the differences between the three sedsons.
- We niay thus infer with considerable assurance that winter is the quietést tinie, and that

'summer 18 oonmderably more disturbed than equinox. The latter phenomenon is not a

5 usual one, but it was also conspicuous at Cape Evang in 1911-12:

§20 Tables L to LII glve the data for Cape Evans WhICh correspond with the

ée'x%e'n month data in Tables XLVII to XLIX

R Tables L and LII agree in puttlng the maximum of d.lsturbsnoe at Cape\ '
':L‘vans in the hour ending at 22h. and Table LI puts the minimum of-0’s ‘at 21h,, .
-+ with 22h. almost identical, “The. excess “of the entries at 22h! in Tablés L and LII
‘over the entrles at 2h. are large, and ‘equally decisive is -the. excess “of "the entrics

a't; 2h over the entries at 22h. in Tables . XLVII and. XLIX.® Thus it seems

iesta.bhshed beyond a doubt that the diurnal .variation of disturbance in terms’ of Green-
. “wichor umversal timie is not thé same at Cape Evans and Cape Denison. .-The maximum
' occurs some four hours later at the latter station, the difference in the times of occurrence

.5




AUSTRALASIAN ANTARCTIC- EXPEDITION ‘ 251‘ _

excoedmg the difference in local tlme (about 13 hours) It may. be added that at Cape.
Evans; as at Cape Demson, the hour of maximum disturbance- séemed practloally
mdependent of the season of the year. Thus the dlﬂ'erenoe between the two statmns
appears to be fundamental ' : :

The results as 1egalds the-hour of minimum -disturbance are much less deo]swe
Table I. gives 11h. as the: hour of ‘least mean character, and' it is also the hour
“when -0’s are most numerous in Table LI. But Table- LI contains a.. good
many hours with fewer 2’s than 11h., and it shows a conspicuous minimum at, 17h.
. If; however, we take all the 1911 and 1912 data available for Cape Evans, we find that
the hour for which 2's are least numerous varied with the season of the year. It was
“17h. or 18h. for the eqmnoctlal and Wlnter seasons, but for the year as a whole it-was
-_8h and 1n Wlnter the number of 2’s was 80 small that accident might pla,y a oonmderable ‘
art. ‘
' p The hour when 0’s were’ most in evidence ab Cape Evans was 11h! for the whole
.year ‘and the eqmnoctlal season, 10h. for winter, and 9h. for summel (a season not
‘represented in Table LI). If we d1v1de ‘the day as at Cape Defiison - into a quieter -
- fourteen hours and a less quiet ten hours, the former period would commence at 3h.,
- the latter at 17}1, i.c., three hours earlier’ than at Cape Denison.” "At’ Cape Evaris, as
.at Cape Denlson, there was a’ deolded double dally osolllatlon of dlsturbanoe n- the
: equmoctlal and winter months, P K

- §eL Tables LIIT to LV show re:ults for Eskdalemuir eorrespondmg :
to those for Cape Denison in Tables XLVII'to XLIX, éxcept that what was summer
at the one station was winter at the other. . There is, however, one dlﬁelence between
the two stations' which calls for mention. The hour of stopping and starting regls-
" ration at” Cape Denison varied a good deal. At Eskdalemulr the. ohanglng of papers

took place almost mvamably between, 9h. and 1011 Thus the chara,cf,el for the hour

-endlng at 10h. depended on the ]udgment passed on two detached short "piecés of
curve, with of course a few minutes missing. If this peculiarity 1nﬁuenced the decision,
and it is not; improbable that it did, we should expect it to lead to an undelestlmate of
disturbance.- - : :

Where Ta.bles LII and LV are in’ best agreement is as regards the-
_ hour of mlnlmum dlsturbance In winter the lowest mean character figure and the
- largest number of 0’s appear at Gh but with that exception 10h: appears as ‘the hour
of least disturbance, rivalled only by 11h. in the equinoctial and winter seasons in
~Table LV. For' the reason already sta,ited disturbance at’ 10h: ‘may - be ‘under-
. estimated, but. the ﬁgures for oh. in Table LIT1 ‘and for” 11H. “in’ Tablé LV . strongly
. support the view that except in the wmter months the m1n11num of disturbance occurs
- within an hour of 10h. ‘ IR S

 The results as regards the hour of maximum dlsturbance are more conﬂmtmg
- In Table LIIT 16h. or 17h. supplies the largest mean charaeter ﬁgures for the
whole ﬁfteen months and, the summer season; but in’ either ca.se there +is & pla,teau of
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- at 10h: and:11h: Both yeais also a.gleed in making the hour ending at 16h the tlme'

‘hlgh Values extendmg from 15h. to 21]1 i’ the- cage of the fiftéen months, a.nd from

i5h, to 19h in, the case of the summer months. In the eqiinoctial season the mean

_ character ﬁgure at 24h. 5 slightly in excess of those fof the adjacent hours or fof 16z
. or 17h. In the winter season the entry under 21h. is decldedly the highest. But even

in suminer the prominence of the mean-charactef figire at 16h. represents not an

~ excess of 2's but a-deficiency of 0’s. - The summer season agrees with the winter season
“gnd-the whole fiftedh months in putting the maximum number of 2's at 21h. The"
- extraordinary’ pre-eminence of this hour in” winter is probably largely accidental; but -
iobviously ‘so far & laige disturbance is Goncerned, 16h. and 17h. are ’Very ordinary
—:hours as compared with the ﬁve hours commencing at 2011

. When comparlng Eslxdalemulr and Cape Evans, data were got out for 22

fa_,months commencing with F ebruary, 1911. The months of 1911 and of 1912 treated

sepirately agreed with the preserit investigation in making the hour ending at 21h:
contain the greatest number of 2's; the sinallest number appearing ini the Tours ending

whén 0’s were fewest and the mean character figure was greatest. =Thus_ it geens

fairly clear that -at Eskdalemuir on the whole the hour ending at 21h. is. that When
large disturbance is most promment but qulet conditions are distinctly more comm011"
at this arid later houts than they are earlier in the afternoon about 16h. The contrast

at Eskdalemuir is between a more disturbed twelve hours commencing about 14h.

and a less dlsturbed tielve hours commencing abott 2h., The rescmblanoe betveen

o _the diurnal ‘variation of dlsturbancc at Cape Evans and Eekdaléruir ih 1911 and 1912

’_lwa,s rather close when Greenwrch ot unrversal tlme was. used and I called attentlon to

th;ntlng out of dourse that such a conclus1on would ot be ]ustlﬁed without miich
_jmore extenswe 1nvest1gat10n - Tt seems now’ clear froin the declded difference: betwaen, ,
A ‘the hotrs of maximum dishirbance at Cipé Déntson aiid Cape Evans that distutbancs”

does not follgw umversal time. But at all the thiée stations’ Whlch we have consrdered

_here Cape Dehison),. Cape Evans and Rskdalemuir, elght liours 6h.~14h. appear to bé

rclatlvely quiet and six hours 20h. to 2h. appear to be relatively disturbed. It seems

¢urious ‘that when umversal time is used the 1r01dence of drsturbance cthould bé closest

vbetween the two statlois, Cspe Evans and Dskdalemulr which dlﬂer host as regards

local tlm“ e

The mean monthly Values in Tablg LILI agree ‘with those in Table XLVIT in o

May; June and July, quieter iri 1913 than in 1912, but the differece betiveen the

‘two"years seems. much smaller at Eskdalemuir than at Cape Denison.  Otherwise |
‘there 1s-no resemblance between the two sets of figures. - November, Jahuary .and

February were quieter ‘than the average month at Eskdalemuir, where’ they iere

_Wmter ‘months, whereas at Cape Denison, where thev were summer months they

were the most dlsturbed months
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§22 Table LVI 1nvest1gates the parallelism .between the hourly character

ﬁgures at Cape Denison and Cape . Evans It includes data from November, 1912;
though reglstra,tlon ceased at Cape Evans before the end of the month. What. the
table grves i3 the number of ‘occasions durmg each hour of the 24 when a-given character.
ﬁgure 0,1 or 2 at Cape Denison is associated with a given character 0, 1 or 2-at Cape, -

~ Evans. The Cape Denison character. appears in the top line, the Cape Evans character

" in the line below For example, in April, 1912, during the hour-ending at 1h. G.M.T.,
character 0 was asmgned only once at Cepe Denigon, the corresponding character at
Cape Bvans being also 0; character 1 was assigned 14 times at Cape ‘Denison, the:
corfesponding Cape hvans figiire: belng 0 on four occasions, 1 on niné oceasions, and
2 on one occasion: finally character 2 was assigned 15 times at Cape Denison, the
correspondmg Cipe Evans ﬁgure bemg 1 oh eleven occasions a.nd 2 on four occasions.

Table LVIT makes a similar ¢omparison of Cape Denison and Eskdalemurr_“
hourly character figures, llmlted to the seven “months, January to July, 1913

Table LVII in the first Half of its columns combines the results from the erght. :
'mcnths treated sepalauely in Table LVL." The secnd half.of. the columus: expresses
’ the fesiilts in the earlier columns as percentages For example, fof the hour ending.
‘at 1h: G:M.T. there wére 106 cccaswns when character 1 was assigned.at Cape Denison...
Of these. 44 occasions, or 41 pér cent., got 0 at Cape Evans, 60 or 57 per. cent got 1
: and 2.0r 2 per cent. got 2. L

In addition to the results for the individial 24 hours ‘of the day and the 24
Liiird combified; Table LVIII glves percentage rtegiilts for-eight 3-hour groups and'
for two G:liour groups. The grouping was airanged to bring out more clearly the' -
salient featiifes; Which the irfegiilarities in the figures for single hours tend to conceal.
A stnkmg cotifrast is presented by the two.6-hour groups. If we take thie group”
ending &b 21h., of thie hours which got 4 0 at Cape Denison nearly half got a 1 at Capé
Evans, of the hours which got a 1 at Cape Denison only one in ten got a 0 at Cape-
“Evans and nearly one in seven got a 2, and of the hours whlch got a 2 at Cape Denison
+ mofe than half got a 2-at Uape Evans. On the other hand, if we take the group ending
at 6h., of the hours which got a 0 at Cape Demson only about a ninth' got 1 at Cape .
- Eva.ns of the hours which. got a 1 at Cape Denison nearly half got a 0 at Cape Evans,
and of the hours which got a 2 at Cape Denison.barely a third got a 2 at Cape Evans:
All these results point to the conclusion that, as compared with Cape Evans, Cape
Dehison was exceptlonu.lly disturbed from Oh. to 6h. G.M.T., and exceptionally quiet
from 15h. to 2111 I we may judge by the fate of the hours awarded 0 at Cape
Denlson the three hours ending at' 8h. were relatlvely to Cape Tivans the niost disturbed
at-Cape Denlson, and the three: hotrs ending at 21h. the least disturbed. The fact’
. that there are groups of 3 or 6 consecutive hours Whlch afford so considerable a contrast
. between Cape Denison and Cape Evans is, entirely in accordance with the -conclusions
‘ teached above as to a d1ﬁerence between the dlurnal Varratlon of dlsturbance at t}_e
- two statlons. ' ‘ ‘
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Table LIX does f01 Capo DenlsOn and Eskda.lemun what Table LVHI de for
Cape Denison and Cape Evans. In this case the two 6-hout intervals which, afférd the |
' greatest contrast.end at 6h. and 18h. respectively. The former 6-hours includes the
time when Cape Denison is most disturbed, the latter 6-hours the time when it is least
- disturbed as compared with Eskdalemuir, The three hours ending at 6h. include the
time. when Cape Denison relatively considered is most disturbed, and the three hours
‘ endmg at 18h. the time when it is least disturbed as compared with Eskdalemuir.

, One aspect of the case as regards the two Antarctic stations is best con51dered
by takmg Table LVIIT in oon]unotlon with Table LX.  The latter table takes the groups .
under characters 0, 1 and 2 at Cape Evans as fundamental, and shows what peloentage
of each of these groups were awarded characters 0, 1 ard 2 at Cape Denison. ~ For ex- -
ample 1,653 hours in all were awaided a 0 at Cape Evans, and of these 935 or-
57 per cent. _got a 0 at Cape Denison, 686 or 41 per cent. got a 1 at Cape Denison
.and 32 or 2 per cent got a 2 at Cape Dénison. If the standards of disturbance applied
~at the two statlors had been alike, and the stations had been equally ‘disturbed, the
percentage figures in Table LVIIT and LX would have been identical. This is far
from true, even of the 24-hour results. - The percentage of hours assigned 0 at Capé
Denison which get 1 or 2 at Cape Evans is lower than the percentage of hours assigned ‘
0at; Cape Evans which get 1 or 2 at Cape Denison. . Of hours assigned 1 at Cape Denison-
more get 0 than 2 at Cape Evans; whereas of hours assigned 1-at Cape Evans more get .
2 than 0 at Cape Denison.- The results in short all point to-the conclusion that either
Cape Denison was the more disturbed station, or else that the standard of disturbance
applied at Cape Denison was lower then that qpphed at Cape Evars. The contrast
between the-two 6-hour groups in Table LX is quite as striking as in Table LVIII,
and conveys the same implication, viz., that as compared with Cape Denison, Cape
Evans was relatively quiet from Oh. to 6h. and relatively d]sturbed from 15h. to.21h. -

‘Table LXI does for Eslxdalemmr and Cape Denison what Table LX dia 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 compéred- with . -
“Cape Denison, Eskdalemuir was relatively quiet from Oh. to 6h. and relatively disturbed
from 12h. to 18h. It is oertalnly noteworthy that of the 1,617 héurs awarded a 0 at
Cape Denison only 8, ¢.e., less than 0-5 per cent., got a 2 at Fskdalemnir, "Of the 2,523
hours which got a 0 at Eslxdleemulr 215 or § per cent. got a 2 at Cape Denizon. But in
the six hours 1-6ly.; when Cape Denison was relatively highly dlsturbed this percentage .
fose to 20; whereas for the six hours 13-18h.; when Cape Denison was IGl“fl\er quiet
it fell to 0 {or more exactly to 0-27). T : :

- §2s. BeSIdes their use for statlstloal pulposes homly character ﬁgures cerve to call
| attentxon to caces where chstmb nce was notebly different at the different statlons It
‘must be 1emembeled that many hours are on the borderline between 0 and 1, ot between_
tand 2. In such cases a good deal may depend on the- contrast between the pa1t1cular
hour and adjacent hLours, Agc,m, if dlatmbar ce is 111crms1ng or dlmlmshlng very
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gradually, one-may assign the came character figure to a long sequence of hours, the
first and last of which if juxtaposed would cmtmnly Lave got different characters _
Thus consideration may be restricted to cases in which a 0 was assigned at the one station

& 2 at the other, Tven in thot event it must be bome in mind that the 0 at the one

station may have been on the borderlme for a1, and the 2 at the other statlon a]so on
the border line. '

There were in all only ten hours which were awarded a 0 at Cape Denison but &
-2 4t 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 enumerates -
the’ ten cases, and gives the ‘Tourly ranges at the two-stations, the D range at Cape
Demqon belng given in terms of the eqmvalent force. In comsidering the ranges it
.should be remembered that they were not taken into account when e.smgnmg the
character figures. Also a large hourly range may arige from a gradual movement in

- one’ direction, or from & single large oscillation, or it may be derived from a highly

1rregula.r hour’s trace, in which several large oscillations are included. " 'We shall considér

- the ten cases 1nd1v1dually The year in all cases was 1912, and the hour stated represents

the end of the 60 mmute Interval.

August 3, 8h.—At Cape Denison the hom was decldedly quieter except n D'
than the adjacent hours which got 1’s, and its gettmg a 0 was partly a contrast effect.
.At Cape Evans there was no striking movement, but 2 was qulte ‘the approprlate :
charaoter, especlally in_EL ‘ :

September 14; 12h. —At Cape Denison the hour was very similar to the subsequent

Hoﬁrs which also got 0’s. © 'V was particularly quiet, D less so. . At Cape Evans there

- was quite a well marked “bay "’ disturbance, and the héur was much more (hsturbed
.than the subsequent hours.

September 17, 13h. At Cape Demson, it -was rather a borderhne case. D
‘merited a 1, while V-merited 0, and H-was- much quieter than during the subsequent
‘hours.* The contrast was probably partly accountable for the award of 0 rather than 1.
At Cape Evans E! and V merited a 1, but the N! movement was conspicuous. - This
was the beginning of a very eonmderable dJsturbance, Whlbh lasted for a number of hourq

September 20 20h At Cape Demson this. Was & doubtful cage between a. 0 ’
‘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 demdedly
more: disturbed than during the ad]acent hours whlch got Is. - '

Oetober 30, 17h.—At Cape Denison’ character was a fair ¢. The Lour resembled
‘the ad]a.cent hours, which also got 0. . At Cape Evans 2 was quite the’ appropriate
character. The movements were dec1ded]y larger than in the ad]acent hours whlch
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November 2, 18h.—At Cape Denison 0 was fdirly appropriate. ' The hour wag
decidedly quieter than.the two adjacent hours which' got 1’s. At Cape Evans the
disturbance in E* was clearly up to character 2, butin N and V the character was rather
* . 1. The hour was distinctly quieter than the previous hour, but similarly disturbed

"to the subsequent hour, which also got a- 2: e .o -

November 5, 15h.—At Cape Denison eha,ra,cter was fa.lrly 0, H. and V bemg
decldedly quieter than in the adjacent hours which got 1's. At pre Evans N! was
‘ only of character 1, but Kl and V were decldedly of character 2.

R November 12, 16h. At Cape Denizon character was fairly 0. The hour was
less quiet, at least in D, than the previous. hour w}ueh also got a 0, but it was quletcr
at least in V than the subsequent hour which got'a 1.~ At Cape Evans there were no -
very Iarge movements but the character was fa,lrly 2, especially in L. - '

. November 13, 18h.—At Cape Denison the character was unmlstakahly 0, H and

Y belng both very quiet. At Cape Rvans all three elements fairly deserved 2. Dis-
turbance was decidedly greater than during the previous hour which got a 1, and was
similar to that of the subsequent hour which also got a 2.

_ November 16, 17h. —At Cape Denison character was fairly 0, H belng pa.rtleuhrly
.quiet. - At.Cape Evans 2 was clearly appropriate, the movement in F! being prominent.
The adjacent hours which were .31m1hrly disturbed also got 2 ER

Tt will be observed that of the ten occurrences in Table LXII, seven a.re included
within the six houts énding at 21h., during which disturbance at' Cape Denison was -
-4 minimum as compafed-with disturbance at Cape Evans, and nine are included within
the six hours ending at 6h. dr1riﬁg which disturbenee at Cape Denison relatively con-
-sidered was at its maximum. It will be noticed that the D change is the largest at
Cape Denison in seven cases, and the E!' change the la,rgest at Cape Evans in eight
cases, and that the V change is in no case the largest at either station. Also on the
average the change in F! is more than double that in D, and the change in N* more -
“than double that in H. The average change in V at Cape Evans is less ﬂmn double
that.at .Cape Denison.  But on the average day the changes in V ‘at Qape Denison -
‘are much larger relative to those at Cape Evans than are the changes in the horizontal
- components. Thus the excess of the V changes at Cape Evans is really one of the
most outstanding features of Table LXII, espeela,lly in the case of November 5,12
and 16.

The thlrtv-tWO cases in which a 2 at Cape Demson WAS assomated Wlth a 0 at _

‘Cape Evans are enumerated in Table LXIH which gives the hourly ranges in all the
~ ‘clements. There was no D trace on April 28, and that occasion was omitted entirely
- when caleulatmg the mean hourly ranges at the foot of the table. While the mean
H and V ranges at, Cape Denison in Table LXIII are fully two and a half times the
correspondmg mean ranges in Table LXII the D range in Table LXIIT is the larger only'
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. in-the ratio 4: 3. In assigning character figires at Cape Denison minor attention was

paid to the'D-trace. This may have led ‘to the inclusion in Table LXII'of one or-two
cases, ¢.g., September 17, 13h., when 0 .was rather an underestimate of disturbance in-D
at Cape Denison, and so have increased the mean D range somewhat unduly, but it could
‘not have pre]udlced the D range in Table LXIII nor account for its bemg smaller
than the ranges in - H and V. ' S :

The reduction in the V range at Cape Evans in Table LXIIT as compared with
- Table LXII i 18 no greater than the reduction in the EY range, but the generally small
size of the V range at Cape Evans is one of the most strlkmg features of Table LXIII;

there are only seven cases out of the whole thirty-two in which it is not smaller than
. both the E'and N! ranges. There are twenty-one occasions in which the V range at
Cape Evans 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 lattelf. "The seven
oceasions include 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 is June 5.

. The V trace at Cape Evans was néarly dead quiet, much.quieter than the E' and Nt

traces ; but at Cape Denison it was very highly disturbed, much more disturbed than
the D or H traces. On the remaining six of the seven occasions mentmned above,
the. V range at Cape Denison exceeded the D and H rangek, “but not in most cases
(.Oll“pl(:ll()ll%lv

While the V mnge at Cape Evang in Table LX1IT was usually much less than.
the E1 and N! ranges, it was thie largest of ‘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 Denisop was less—on two occasions _conspicuousty
less—than the D and "H ranges. On the remammg occasion though large. it was
. 'exceeded by the H range.

The e1gh‘ cases in which a 0 at C‘ape Demqon was assoow,ted Wlth a 2 at
. Eskdalemuir are enumerated in Table LXTV. All fall, it will be notleed ‘between
15h. and 19h. G.M. T. No satlsfactory V data unfortunately were available "for
Eskdalemulr In view of the enormous excess of the dverage hourly range at Cape
Denison over that at Eskdalemuir, it is interesting to notice that in 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 Eskdalemuir. 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 Depison, There was a fair bay movement west-
east in the I trace, the promlnent movement at Eskdalemuir being also a bay, but,
“east-west. The bay movement did not commence at either station until after 18}h.,

lasting until nearly 20h.; and the first half-hour . was very ‘decidedly of character 0,

except perhaps in the Eskdalemuir N trace. On the other seven occasions character
was faiily 0 for all three’ elements at Cape Denison, though on April 14 and June 28

i 2002—-1
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soniditiohs Were ‘decidedlyléss qmet in D'than in H anid V. June 29 ‘was Tather a

poor 2 at Fskdalemuir. .On this, as on all‘the other oceasions except the ﬁrst the N
' trace was demdedly more distirbed- than the W trace. - : :

On the last occasmn 1n Table LXIV July 24 the N and the W trades at,.

© . Hbkdalesiti showed & shatp dofible movement resembhng in §C. Ti'N-§ ghall fall

- of short duratlon was followed by a-larger rise up to the crest ‘which 148ted fér soifie
© 40 minutes.. But at Cape Denison there was nothing resembhng an 8.C., and conditions
. Were vefy qmet durlng the Whole hour.

The casés i which a 2 at Cape Détiisont Was assoclated with & 0 at Eskdalemuir
afe T 'numerous They form in fact 25 pér dent, of the Whole niniber of cases in which
& 2 whi awarded at Cape Denison. Theit wiain feattres, their concentrition between .
o0k, 4rd 7h. G.M.T. and their avoidance of the edtly (Green\mch) aftemoon houtis,
afe suiﬁclently indicated in Table LIX.

o §24. The measurements of the hourly ranges in June and Septembel 191‘2-* at
the Antarctlc stations have ‘alieady been employed in Tables LXI to LXIV in
connection Wlth the suggestlons made for a numerical measure of the magnetic acmvmy
of the day Other uses are illustrated in Tables LXV to LXIX. Tables LXV and
LXVI give for each day of the two months at the two Antarctic statlons the lafgest’
of the hourly ranges, the mean of the Whole 24, and the ratio bome to it by the absoluté
daily range. : :

e Tlie absolute da.ﬂy range of one of the elements, notably H, or a combnntlon
of the daily” ranges of two or of three of the elemeiits has been suggested as & criterion
of the’ days dlsturbance It 18 0bv10usly exposed to the saine: prlnclpa.l ob]ectlon as
the square of the range, viz., that.ib supphes the siine Theasure of disturbance Whether
the whols day or obly a single hour of the day is digtlitbed, so long as the e'zktfé'ﬁie.
limits reached by the element are the same. This objectioii natirally leads to the -
alternative suggestlon to take the arithmetic mean of the 24 hourly ranges as the
* criterion. 1t is thus of 111terest to know whether the ratio bomé by the daily range
to -the mean hourly range is hlghly varlable or not The more hlghly vanable 1t 13
. theless is the weight we should naturally attach to the main ob]eetlon to hourly ranges,
theé . great’ ia,bour which thelr measurement entalls The extreme values poss1ble tol
‘the-ratio are 24 and I, the former answermg ‘to the case When any Sénsible change
of force is. limited. to a smgle hour of the day, the latter to the case when every ‘hour
has thesame maximum and minimyum,, and 86 a range equal to'the range for thie da.y
Tni-the case of an absolutely qulet day, Wlth a regular dinfnal varlatlon represented by -
- 824 hour Fourier wave, the value of the’ ratio would be 2, ghd values lmrger than

these seem unhkcly to be encountered.

rlhere is Gompmatwely httle differetice between the méan va.lues obtamed for
the ratio in” Tables LXV and LXVI. If we take a mean fiom. the four means for
- .the sare month, We obtain 5-25. for J.une and 523 for Septembet; - while if we take a
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.mean. from the four means for the same statlon, we obtain 5:13 for Cape Denison and
5:35 for Cape Evans V. gives slightly the larger mean values for the ratlo at; both
statlons Inspectlon of individual cages in Tables LXV and LXVI falhng to, show'
. any marked influence of dlsturbanee on the ratio, the days of the two months were
d.1v1ded into three groups, according as the daily “character ﬁgure awarded at | the

station was 0, 1 or 2, and the following mean- values of the ratio. Were found — ‘

CHARACTER.. -

) 0 1 2
Cape Denison H... .. .. .. 42 . 48 51
. CapeBvans N' 0 .. .. L. 47T BmlL BB
- Cape Denison V... .. el e 525 . 56 - 52
. Cape Evangs V.. o - a. . B 6 5 4; 63

There Would thus seem to- be & sllght rise in the ratio as chsturbance mcreases -at least
“in- the case of the horlzontal components. On seven occasmns on’ June 1, 9, 20 and
21, and September 18, 21 and 28, the max1mum and minimum values of ‘H for the
“day ab Cape Denison occurred in the same hour On June 9, in fact they occurred.
_within five minutes of one another. There was, however, nothlng very outstand.lng in
the values of the I ratio on those occasrons, thé mean of the seven values being 4'8
The extreme values of the ratio occurred on other days. They were at Cape Denison -
.85 and 3-1 for H, and 9-5 and 35 for V; while at Cape Evans they were 84 and 30
for N', and 9-8 and 34 for V. Two of the four largest ratios occurred.on days of
character 1, and two of the four lowest ratlos also oceurred on days of character 1.
Thus the character of the day 18 not mueh of_ a elue to the size' of the ratio, at least n
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 hourly-range for the
day, rather more at Cape Denison, rather less at Cape Evans. In-individual days, if
* we. multiply the mean hourly range by 3, we usually make a fair approach to ‘the.
maximum hourly range. “The extreme cases seem to. be June 1.at Cape Denison when
the latgest H range is 79 times the mean.range, and June 13.at Cape Evans when:the
largest N* range is only 1-6 timeg the mean range.. This is practically. what we should-
get.in‘an absolutely’ quiet-day ‘with a regular diurnal variation given by 'a pure 24-hour
Fourier wave. Roughly speaking, in June and September, 1912, the largest-hourly
range-bore to the mean hourly range in the.average day a ratio about double what we
should expect in the ideal quiet day w1th the 24—h0ur wave largely domlnant

- § 25 Table L gives for each.hour of the day the mean of the absolute hourly‘
TALEES- from all avarlable da.ys of June, and September 1912; at. the .two Antarctlc
‘statrons and ior ccmpaneon ~the, - (numerlcal) dlﬂerence between the correspondmg
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ﬂl‘ithmetlc mean’ of the ranges between Oh. and 1h. of H. at Cape Denison during Juz une
while 3-6y was the difference between the figures at 1h. and Oh. in the diurnal inequality.

The relatlvely small size of the latter quantity implies of course great diversity in the
SIgn of the’ contribution made by. different 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 values for the 24 hours we see that the ratio borne by the absolute hourly
- range to the inequality change Va-l‘lt?d at Cape Denison from 10-2 for H in June to 5-1 .
for V in September; while at. Cape Evans it varied only from 6-5 for N* in June to

4-5 for V in June. - S : . t

At stations as disturbed as Cape Denison and Cape Evans a number-of months
must be combined to. give a smooth- diunal 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-H and V ranges have ‘their highest values
in the early morning, but in both' cases there is a conspicuous double oscillation, a
second maximum appearing about 14h.- This is in accordance with what 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
oselllatlon, the ranges during the five hours ending at 4h: bemg clearly. the largest,
. and none of them either in H or V:falling short of L;OY This again is fairly in accord

_ with Tables XLVIT to XLIX.

At Cape Evans in June the diurnal variation in Table-T, is not well marked ;
but in. September there is a well marked principal maximum before Imdnlght GM.T.,
and a somewhat inconspicuous secondary maximum about 12h. This again is fairly
- in accord with the results from the: hourly character figures in .Tables T to LIL

" For comparison with Td.ble LXVII the diurnal variation as deuved from the -
sguares of the hoturly ranges is glven in Tables LXVIII and LXIX for Cape Denison and
" Cape Evans. Tn each casé two series of values are given. . The first utilises all the hourly
data available, the second omits the largest individual contribution to the hour in
~ question. Supposing, for example, ranges available from thiity days, the entry in the first
" series represents the mean of the squares of thirty ranges, while the corresponding entry
in the second series represents the mean of the squares of twenty-nine ranges, the range
disregarded being the largest one irrespective of the day to which it belonged. The
reason for, giving the second series as well as the first lies in the extraordinary differences
‘which the two series present in June. In that month what the all-day data for Cape
Denison suggest is a principal maximum in the early afternoon G.M.T, and a secondary
_maximum, of a much less conspicuous kind especially in H., in the early morning,
But the extreme prominence of the early afternoon hours was due to a few short perlod.'
disturbances; _especially three oeeurrmg respeotwely ofi’ the-1st, 9th and 8th. These
contrlbuted mueh more to the'sum'of the* squares of the hourly rfanges ‘for the hours ’
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ending at 12h, 13h. ., and 14h. respectlvely than did the other twenty nine days
combined. The H. maximum and minimum for the day océurred within five mmutes
‘of one another in one of these occasions, and within fifteen minutes-on a second occaswn
The occurrence of an event of this kind in one hour rather than another may be a pure
accident. Tf we had 100 years’ data we should perhaps be able to form'a judgment,
but it is impossible to say a priors what is a normal distribution of exceptional incidents.
- throughout the day. In the present case the fact that only one such extreme incident
ocourred™in a particular hour of the day renderéd it possible to give an " alternative
picture, ‘more representative perhaps of the average day, by omitting only one range
. for each hour; but during a disturbed -year there might not unhkely be several. such
occurrences in-some particular hours of the day.

The tendency in a smgle day to swamp the others for i ‘whole month is of
course more pronounced 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 June.at Cape -
" Denison in- Table LXVII was also largely due to the few outstandmg hourly ranges
just referred to.

In September,. which was on the whole a much more dlsturbed month than
June, there was only ‘one hour, viz., 12h. at Cape Demson n whlch a smgle range was
very dominant.

The Second series of figures in Table LXVIII, both in June and September,
indicate a diurnal variation with maxima and mmlma closely correspondlng n tim€ .
with those shown by the first power ranges -in Table LXVIL. But the diurnal
- variation is more emphas1sed in Table LXVIIT than in Table LXVIL.

There is less difference between the two ‘series of results for Cape: Evans in -
Table LXIX. Still some of the hourly .data are much aflected, e.g., the N1 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 xrregular, ‘but for September we get from
either series a well. marked diurnal variation with a principal maximum ocourrmg-
prlor to midnight G.M.T. ' '

. Tables. LXVII to LXIX should help to explam the uncertainties that attend
estimates of the diurnal or annual variation of magnetic disturbance. 'Ina echeme depen-
dént on magnetic characters 0, 1, 2, the most disturbed 6f days or hours contrlbutes to
any statistical sum or more than twice as’ much as the moderately disturbed day
hour. ' The frequency of disturbance rather than its magnitude is the thing. that
counts. When we take for our crltenon 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 mimnor dlsturbance, and when we take the second power one outstanding day
or hour.may count as much as 100 days or hours of moderate disturbance. Tn the
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latter case. one outstandmg dlsturbance ‘may completely alter the dlumal variation -
based on the results of 8 smgle month This may. seem to Some people a concluswe
arggment agalnst the use.of the. square of an hoully or dally range : a.s a:criterion of
'dlsturbance. But there is noa 'pmom reagon. why, the contrlbutlon of a smgle day or
'hour shbuld not equal the contnbutlon of 100 or'l1 OOO average days or: hours. _ Sich

L ey
i, certa.lnly the case sometlmes An, selsmologyT ' Until disturbance: has been deﬁned

fam -

!m such a way tha.t .an exact numerlca.l easure. 18 forthcommg, we cannot pass a ﬁnal
]udgment a3, to What is the best cntenon. S o B

I

", It is; "however,: fairly: .obvious that dlumal vanatlons of. dlsturbance based‘!on ‘
only orie -or’two- yéars observa.tmns ate less-likely: to differ - markedly:from". dmma] ,
variations based on a long series of years when the criterion adopted: follows:a:scale

+0, 1, 2;than when it ig the first or still more the second power of the hourly range.:

- . T
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TABLE XLVI.;Least'ana Greatest. Values of Mean Hourly Character for Days of Daily Characters.0, 1 and 2.

. . : L1912, w18,
. Daily Mean Hourly " -
Character. Character. K . ) N i . T ' : ' : . o ' , L
) . April.. | May. ‘ June. l July. August. (September,[October. | November ] January. | Febtuary.] March.  April- May. I June. l July.
o Least value' 04 | 03 05 o2 | 03 03 07 087 ... o5 | 06 | 03] 0L |0l | 02
Greatest value ...| 0-9 0-8 0-5 © 08 0-5 0-6 1-0 08 | ... 10 |° 09 |- .08 0-5 0-5 07
N . . . P st . - : " P " ' P
i Least value - 05 07 0-5 05| 04 05 0-6 0-8 06 0-8 06 0-6 04 02 | 04
: " Greatest value ] 212 1-5 1.4 1-3 1-1 1-0 1.3 1-5 1-3 1.5 12 14 . 09 1-1 I3
2 "Least value 0-8 1-3 ‘10 1-1 07 .08 L0 1-1. - '1;2 11 11 1.1 12 11 |10
" | Greatest value ...| 1.7 1-7 1-8 2.0 15 15 - 19 2.0 18 1-7 1.7 1.7 7 11 10
TaBLE XL.VII.—Cape Denison Mean Hourly Character Figures.
. Hour G.M.T.endingat | 1h. | 2h. J 5h.. I'4h.' sh. | 6h. |. 7h. ‘ 8h. I'9h. ’ 10h. Jlllh. l 12h. i 13h. [14:1.. 15h. ‘ 16h.~ 17h. |‘18h‘ ‘_19}1.. 20h. |'21h. 22h. | 23h. | 24h. |Mean,
1912. 1 v ) N ' . ‘ o . .’
April v 1-47 | 1-55 { 1-55 | 1-62 | 1-28 | 1-21 | 0-86 | 0-81 | 0-52 | 0-72 [ 0-80 | 0-80 [ 0-97 | 0-80 { 0-60 | 047 | 0-63 | 0-83 | 0-30 | 097 | 0-97 | 1-20 | 1-27 | }-47 ll-Ol
. 1-26 145 | 1.52 1-3_9 1-23 : 1-10 | 0-81 9-71 0-57 | 0-43 ( 0:58 | 0-68 | 0-81 ; 0-81 | 0-94 { 0-77 | 0-68 | 0-63 | 0-00 | 0-87 113|123 ) 1-23 [ 1.29 0-9§
1-20| 1-40 |-1-30 | 1-40 | 1-20 | 1.23 | 0-90 | 0-B7 | 0-59 | 0-72 | 0-73 | 0-87 | 1-03 | 1-10+| 1-17 | 1-00 | 0-67 | 0-72 | 0-86 | 1-07 | 1.10 | 1-20 | 1-33 1-20 | 1-04
1-10| 1-39 | 1-29 | '1-26 | 110 | 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 -
: 1-29 | 1-32 [ 1-29 { 1-26 1-39_ ‘113 | 077 0‘65 0-565 | 0-48 | 0-35 | -39 | 0-48 0;48 0-58 | 0-48 | 0-42:| 0-40 { 0-57 |.0-65 | 077 { 0-97 | 1-13 | 1-26 | 0-80 -
+September .. 1-50 | 147 | 1-47 | 1-43°1 1-20 | 1-00 | 0-50 | 0-62 | 0-59 | 0-31 | 0-33 | 0-63 | 0-33 | 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 ...... 190 | 1-84 ( 1-87 | 1-81 ] 1-48 § 1-39 | 0-90 | 0-80 [ 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 | 1-52°[ 1-81 | 1-14
November 190 | 1-87 | 1-03 | 1-87 | 1-60 1 1-57 | 1-20 [ 1.00 | 1-60 | 0-90 | 0-63 | 0-73 | 0-77 | 0-87 | 067 [ 0-73 | 0-80 | 0-93 | 1-14 | 1.37 | 1-43 180 1-70 1 1-77 | 1-28
1913. o . . t 3 ) ’ . ' . - .
January ...eeoeceeeninnnnn, 1-86 1 1-79 | 1-82 | 1-89 | 1-67 | 1-52 | }-30 | 1-11 | 0-96 ; .1-07 | 0-39 { 0-85 { 0-89 | 1-00 | 1-07 [ 0-89 | 1-00 | 1-04 | 1-11 | 1-23 | 1-50 | 1-67 | 170 | 1-90 [ 1-32
February 17111756 | 175  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 ......... ] 1445 | 1-55 ) 1-55 | 1-52 | 1-32 | 1-13 | 0-97 081 | 0-58 | 0-70 | 0-55 | 0-55 | 0-68 | 0-81 | 0-65 | 0-61 | 0-77 | 0-65 | 0-71 | 0-97 | 1-06 | 1-23 1 1-38 | 1-45 099
CApril............ vone| 127 | 1-50 | 1:47 | 347 | 1-37 | 1-00 | 0-07 | 0-60 | 0-37 { 0-47 | 0-43 | 0.43 | 067 | 0-87 | 0-93 | 0-57 | 0-53 | 0-63 | 0-73(0-70; 0-83 | 1-10 | 1-17 | 1-37 | 0-8%
May .ivovenrnnns ...| 079 | 1.03 1.00 | 0-70 0-83 047 1 027 [ 027 | 0-33 | 0-40 | 047 | 040 | 057 | 0-60 0-43 1030 0-23 | 0-30 | 0-30 | 0-50 | 0-67 { 0-63 | 0-87 | 0-87 | 0-55
JUNE  crrvieicricrireaeaas 0:57 | 077 | 0:80 } 0:73 ) 0-70 ) 0-47 | 0-43 | 0-30 | 0-20 | 0-30 | 0-40 | 0-33 | 043 | 0-57 | 0-50 } 0-30 | 0-23 | 0-20 0‘30 053] 0-531 0-70 | 0-73'} 0-60 0-48 )
-Jply ........................... 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
" Means from all 15 months| 1-34 1-44 143 140 1126 {107 10821069 { 0-58 | '0-59 | 0-58 | 0-59 | 0-70 | 0-77 | 0-70 | 0-60 | 0-59 | 0-62 | 0-73 085 |'0:08 | 1-16° 125 1.32 ._(_)-92
April-October, 1912 ...... 139 | 149 | 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 | 0-08 | 1-18 | 1:25.[ 1-34 { 094 °
7 Winter months ......... 1-02 | 1-19 1-15 | 111 104 | 0-84 | 0-59 | 0-50 | 0-43 | 0-47 | 0-30 | 0-50 | 0-64 ) 0-72 | 0-71 | 0-58 | 0-49 | 0-49 | 0-59 | 0-70 | 0-80 | 092 | 1-02 |-1.02' 0;75
5 Equinoctial mqnths 1152|158 | 1-58 |1-55 1 1-37 | 1-15 | 0-881 0:75{ 0-37 | 0-57 | 0-61 | 0-64 { 0-72 [ 0-76 | 0-61 | 0-52 { 0-57 | 0-62 1 0-74 | 0-85 | 0-09 | 1-24 | 1-32 | 1-48 0-9?
3 Summer months ...... 1-82 1180183182 161|151 1-25 1-02 (083091 0721 0-73 [ 0-79 [ 0-90 | 0-85 [ 0-80 | 0-86 | 0-91 | 1-01 | 1.19 [ 1-37 | 1-60 | 1-67 | 1-77 1-24-
' c A j " -
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TasLg XLVIIT.—Cape Denison.” Hourly Characters. Number of 0’s.-
Hour G.lI.I.endjng at 1h. _211. 3h. léh. i 5h.. 1 6h. |‘7h, l 8h. | Qh." 10h. ' 11h. \ 1'211., lzsh.“ 1‘4}1, 1;51|. 16h. l 17h,'| 18h. [ 15h. l'20h. . 21h. l 22h‘ | 23h. 1‘2411.' Total.
1912. : , .
1] ol ol 1}y 1{ 2| 7{ 6| 15} 1} 12| 10} 6| 7| 13| 18| 14| 10|. 8| 8| 9| 3| 2| o 187.
2l 0} ol of 4| 5| 10f 14; 16| 18| 16| 16| 12| o} 5} o 1| n{ 7| 7| 6| 2| 1 1| 182
3| -8} 2] of! 4] 2| 9} o} 14) 13} 13} 12| 8| 7! 8] e 1w0] 12] 8| 4| 4| 1{ 1| 2] 158
4! 1| el 1] 4| o) | 10l 10} 17] 17| 17§ 12| 13} 13| 15| 15) 15| 13| 4| 13| 8| 6| 6| 269
2| 24 -2] 4 1| 4] 10] 13} 15| w| 21y 2| 17| 16 15} 19 19| 9 16| 15| 12| 6| .1 1| 270
of 0y of of 2| 2| 10f 12| 12| 21f 18] Te| 15| 17| 23| 21} 23| 18| 19| 14| 11} 2i 1] ‘1| 25
ol e| of of 1] o) 6| 6| 8y 12] 13| 14| 13} 12] 14} 15} 117 16} 7 6} 2} 0| 1| O 158
November o] o of o al 1| 3y &l.4f 10 1! 1}z 9 2/ W w| 7T} 1} 2/ 17 .01 o of 13
1913 . I . , - _ . . .
“January ........ TR o) “of o of -of 1| of 1| s] 1! 5| 10| 8} c6f 6 7| 4] 4f 2{ 1} o of of of ‘et
February .. Sl 0 9} of o e of of s5{ 8f{ 10) 12| 13| 14 w0} 9. 9| 8] 8§ -71{ 4| 3! 0| o] o] 17
March .ol e 1 9] o 0] "0} 1 4| 7 13 12 16} 13| 11 104 13} 15| 14| 13] 11 |. 4| -2] o 0} -1 163
F N | 1) o) o) o) o] 2| 2/ 12| 1) 17] 18| 19 12] 8| %) 15) 16 13)-10) 10| 7T{ | 1| o] 191
MEF o oeeeeresrre il vt 8! 3| 3| 1} .7) 18| 22! 23} 21| 20| 19} 20 i6| 16| 19{ 23 24| 23| 22! 17}-18| WB6|. 7| 6| 374
JUnG  wviveenn el 13| 8| 7| 9| 10 17| 17{ 22| 24| 21} 18| 21} 18| 15| 18| 22| 23| 24| 21| 14| 14§ 10} -5 | 13| 388
JUIY covvvoernecias el 4| 3| s} 3 7| 12| 18] 23| 227 1| 20| °5) | | 8| 16| 17{ 6] 17| 15| 13| o e| 5| -3}
BUM ecvernciiteen| 381 20 21| 20| 424 740134} 177 | 215 | 224 | 284 | 240 |'190 | 170 | 103 | 224 | 219 | 209 | 160 { 135 | 1107 B7 | 36| 36| 3107
“Percentages from all 15 1 S ' : : o
" months....ieeeeesn 28| 15| 16| 22| 317 56| 101|133 | 161 | 168 | 176 | 180 | 143 | 127 [ 145 | 168 | 164 | 157 | 127 { 101 | 83 | 43| 27| 27| ..
April-October, 1912 20{ 10| 10| 10| 28| 30| 112|130 | 163 | 187 | 181 | 174 | 136 | 133 | 140 | 174 | 160 | 186 | 128 | 112'| 94| 36| 21|.18] ..
7 Winter months ......... 44| 24 .26) 34 45 79.] 124 ] 150°] 160 | 155 | 151 | 161 | 124 ['111 ] 117} 138 | 145 | 146 j 127 | 105 ) 91} 62| 38) 4r| ...
5 Equinoctial months ...| 8{ 0| o] 3| 8| 18| 74| 111172 195 | 200} 190 | 147 | 136 | 180 { -216-| 200 | 180 | 141 | 108 | 80| 15| 13| &). ..
3Summer months .. 0] o0 0] 0| 8| 16 25( 90130} 172|262 278 | 254|205 | 221 | 221 | 180|156, 82| 57| 33| o) 0O} -0l ..

-
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| .. 3 ' : : : .
- - ¢ TaBLE i XLIX:—Cape Denison: Hourly Characters; Number of 2s;

Hour G.M.T. endingat - [ 1h| 2h. | 3h.s| -4he ,: 5h. -eh.\l 7h.. I sh., I Sh. l mh..l 11h, l 12h.,1 13h.. 14h.-| 15h. | 16h.. | 17h..] 18h. | 16h:; | 20h.;| 21h:i| 22hin| 2801:| 24h.| Total.

i o ,

1912, - ) ‘ : ) o . . : :
CApril L 150 16| 16) 16 9 8| 3{ 1| 2| 6} el 4 s5{ 4i 1| 2f 3| 5| 5[ 7| 8| 9| 10| 14]/-175
May 10} 14| 16§ 12§ 11y 8 44 5t 3§ 1| "3y e6i e 31 3) .2l 1| ol & 3| 10} 9} 8| 10} 153
June ‘10 1) 10| 12 1| 8| -6| 6| 3f{ 5| 5| 8| 91 10 13| 8| o| 4 4| 7| 7| 7| 10 8| 18"
. July. 718 | e 7| 4 2| 2 24 3 3| 4| 8| 7| 6{ 5{ 7| | 8| 6| 6| [ 7| 8| 1.4l
Avgust ... . 1| 12| 1| 12| 13 8f 38| 2| 1f 3| 1| 2| 1| of 2| 8| 1| 1| 8| 4| 6| & & 9| LS
September . S15 | 4| 14| 137 &) -2 17 1|.0) 1) 4|-8} 1| 0y 0| I} o 2y 1} 11 & T| 8| o) 14
October .., o 28| 26| 27| 25| 17 12] 3| 8|-2| 1{ &| 7 6| 6} 3| 3| 1| 2 6| 8| 11| 16| 17 257 260
Névembor 27| 26| . 28| 26| 19 18 9| 6 4| 7| 4| 3| 6| 6] 2| 3| 4| 85| 8 13| 14| 24| 2@ 28| 301"

1913. - : o ‘ S .
Jenuary ... 25| 237} 28| 25° 18| Is') 8 4. 4| 3| 2| 6| 6| 6] 8| 4| 4] 5| 5| 8| 15 17 217, 27| 281
February: we e 20) 20210 20| 167 12| 7 4| 3| 8| 2| 2! 8| 5| 4| sy | 1| 1| 8| 8 127 17 18 208
Mirch .. 18 17 Tyt 18 187 s 3 1| o .8} 2y 1| 19 4| 2| 3| 7| 2i{ 2{ 3| 4! 7 127 15} 158
“April - ... O NI R S UL B PR § 2| 1| of of 1y 2} 2| 2! 4 s5i-2| 2| 2| @2 1] 2 4| e 13| 114
May = - 24 4 S 2f 21 o] o) 1| 1| 2| 3| 2} 8| 4| 2| 2| 1| 2| 1| 2] §| 4 .3 2| .51
Juag. .. .. . O} 1 1} 1| Y| 1i of 1| of o of 1j 1|.2| 38| 1].0{ o of of o 1| 1] 1| 17
Jaly' .. el 0 &Ll 1 o of of 1} ap 1| 1| I} s} 4| 1| of 1l 2] of 1| 1| o of 2
8iim s e o e] 1940) 220°1-213°|°206°) 160 | 103%) - 507 36 | 261 40 | 43| 54| 64| 65| 58| 43| 33| 87 45| 66° .99 | 130'| 146 | 181 | 2302
Percentage from all -15). ' : : A ,
* months .- | 202-220-| 2221 2167} 167"} 107 | 62| 38| 27| 42| 45 56| 56| 68| 60| 45| 341 30| 47| 69| 103|136 | 152') 189 | ...
April-October, 1912 ... 201 | 231 | 220 | 207 ['159 | 105.| 46| 40| 27| 42| 57| 76| 69| 63| 59| 60 ( 27| 40| 53| 75 (100 | 126 | 136 | 176 ..,
7 Winter months J 139.f 215.| 184.] 177-| 160.|-101." 62. 56.| 38.| 52| 56| 83| 00| 108|115 | 76 35 45| 63| 76.[ 111|118 118 132 -....
6 Equinoctial months . ...| 240 1257 |'257- ;2461 ‘178.|! 85, 82:| 17| 12.| 35| 56| 56| 44 53:( 32| 32/ 38| 38, 47| 58 88:[:126- 155:| 219 ..
"3 Summer months.  ...|.219.) 213.'219.| 216.| 161.1\137.|. 73.] 43.]. 33.| 39| 24| 33| 39| 40| 43| 30| 30| 33| 33| 73| 112} 161|-1794 207 { ...
I A 3 ! - -

993

-
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TABLE L.%Cape Evaﬁa.- ' Mean Hourly Character Figures.

1912,

Hpur GM.T, ending at | 1L. I 2h. l 3h. \ sh. I 5h,_| ‘6. ‘ 7h. I 8h. 1 oh, l 10h: l 11h: | 12h. | 13h. ‘ 14h, I 15h. j 1éh. l 17h. [lSh. I 19h.i 20h, ﬁlﬁ 22h. | 23h. ! 24h. Méan:
April 003 | 0'82 | 061 | 0-61 | 0-68] 0-54 | 0-68 | 0:80 | 0-71 | 082 | 0-75 [ 075 | 061 | 0-71 | 6:61 | 075 | 0-06 | 0:96 | 0:82 | 1.00 | 1-00 | 100 | 0-80
May 0.77.1 0-60.| 067 | 0-70 | 0-67 | 0-70 { 0-73| 0-10 | 0-50 | 067 } 0.7 0-63. 0-73 | 0-77 | 077 | 077 | 077 | 083 | 0-83 | 0-83 | 0-67 § 0-73 | . 0-73
June 0-68 | 071 | 0-61 | 0-86 | 0-79 | 0-86 | 075 | 0-75 | 0-75 | 0-71.| 064 | 0757 0-76 | 0-71 | 0-54'| 0-61 | 0-64 | 0:79 | 1.00 | 0-89 ' 0°82| 0-76| "0°72
July 068 | 0-56 | 0-64 | 0-64 | 064 | 0:68 | 0-56 | 0-40 | 0-48 | 0-48') 0:56 | 0-68 | 0-76 | 0-72'| 068 | 060 0-80 | 0-64 | 0-68 |-0-68 |.0-48 | 0-56 | . 0-62
August . . 093 | 0:89 | 0:89 | 0-82 | 0-68 | 0-68 | 0-64 | 0:54 | 061 | 0-54:| 0-64 | 0-61°| 0-68 |-0-79. | 0-75 | 0-75 0-86| 0-80 {006 |:1-11:-1-00 | 0-83 | 0-79
September - " ... 0.89 .0-89 | 0-89 | 0-78 | 0-78 | 0-78 | 0-78 | 0-67|-0-70 | 078"} 0-70 § 0-74° 085 | 0-74'| 0-67 | 0-81 [0:06 | 1-30 |-1-26 |-1-30°|-1-37 | 1-41'[ - 0-02
October ... 114° 095 | 1-00 | 0:95 | 0-64 | 0-77  0-64 | 0-68 |.0-64 | 073" 0-91 {1:00[0-91|-1-00 | 1.00 |-1-14,(-1-36 { 1-45 | 1-36-1-50 [-1-41 | 1-27 | 1-04
Moan 10850771076 | 077 | 0-70 | 073 | 0-68 | 0-66 | 0-63°| 0-68 | 0-71 | 074!/ 076 | 0-78 | 0-727 078 | 091 | 0-987] 099 | 1.04 | 098/ 0:95 | 0’81

1912, - TABLE LI—Cape Evans. Hourly Characters. Numbér of'0’s.

*Hour G:3LT. ending at : 3h,' 4h. ' 5h. I 6h. ":71;. I 8h. ‘ 9h. | 10n. I'llh. : 121, l 1sh. | 14h |+15h, |- 16, [ 170 [asn. | 10n. | 20n. [on. -‘22!1.'|'-23h.’ +24h. | Tota),
pril 8| 8| M| 16| 15 12| 14| 12| 10| 4] 9| 11| 10| I2| 10| 12| 10| 6| 3 0| 6| 4| 4| 230
May I1f 12| 14| 1F) 13| 14 14| 13| 13 .18} 13| 12 14| Q1| '10| 8| "6 9/ 10| . 6| 9 I14] 12| '28]
- Jumb 10| 12013 | 14| 11} 8 8| 9| 127 10f 12| 14| 10| 0| 1| 1af12f 10y 8] 4| 7| 9 11| 253
July 9| M {12 11} 12| 11| 10| 13| 167 14) 14| 14| 12|"10] ‘8| 9/ 10 8| 9| 9| o| 16| 13| 273
Augist Tl 6| 6| 57 7| 10p 12y 12¢ 15| 1) 15, 11 124 1140110 10 8| 6| 5] 4] 2| 4| 6] 203
Septéiibor 50 71 6| '6f 8| o} of -8 13| 12| 11| o} 10:[ "7}| “9: '10°| &) 4| ‘2|-2f 2| 1| 0!l I63
'October 3! 1) *3! 3| 3| 8| 5| o) 0] 1w} -8 s 6| s "% 2| 2| 0 1 0| of v 1] -89

o L L Bl BTN LR| IR T Ry D P T e B I I o e I (PO Y [IPUNGE FUPRNS ) PRu i AN P P O
| o[ s o8| 6 ) ) w2l e m (v0e| sl | gl i) e | s | ae| us A e wsl w| 4|
Béientages J..92 1065 |08 I'111 e [iute | 192 143 |\ 148 | T2 [112a | 1017106, 7100, | 105 | 95°| 60 | 61 | 85 's61| 791 75| .
C . L Y s e O 3 ‘e L . . ::4,_" . ‘- [T ““" v n
1912. . TABLE- LII.—Cape Evans. Hoarly Charactets. - Numbér of 2s.,
fotir G.M.T. endin 1h.| 2h 3h.’ ih.| ‘sh.| - eh. _71;.’ _gh| oh: mﬁ:i -1'1hf| m]f.l 13{:."_ 14h! 151:.5 1on!| 17| 18n2] 10n:] 2on: zm.‘ 22h| 23h.| 24b. | Total.
CAprl .. 5| 6| 6| 6| 5| 4] 3| 1] 8| 7| 6| 4| 4) 3] 1] 2| 1] 3| 5] 2| 4| 6| 4| 4| -94
Msy ... 4 6] & 2 1 4| 4 5 5 4, 3| 3| 5| 3| "3 3 1 2 2 5 1:| 4 4 4 83
Juoe .. 4| 2| 31 5| 3| 7| 2] 4|-2| 5| 3| 4| 4| 3] 3| 83} 1 Il 0} 2 4| 4/ 4| 4| 7
Juy .. 2 8| 1y 1| 2| :8) 2| e el 1| .ry E| 8| -4f 4 | I| o] 3] o 1] 1| 3| 2| 44
August ... -3 4| a4 3] 2| 2| 1 3| ef 2| 3! 2{ 1|. 1| 2| 5| 8| 1| 2| 2| 3] 5] 4| 4| 64
September 2| 8| 4| 3] .3 2| 3| 3] 2| 4| 4| 5| 2| 3{ 3] 2f 1v| 3| 3|10 9f 10 1| 11| 108
October ... 9| 4| 4| 2! 3| 2{ o o 1| 3| 2j 2 3/-6| 3| 8| 2| 5| 8| 11| 8} 1| 10| 7| 109
Som .. 20 20| 27| 22| -10| 24| 16| 18| 17| 26| 22| 21{ 22| 23| 19| 1| 10} 15| 23| 32| 30| 41| 40| 36| 579
Percentages 20{120 | 112 | 91| 79 |100.] 62| 75| 71| 108 91| 87 91| 95| 79| 79| 41| 62| 96| 133 | 124 [ 170 | 166 | 149 .
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TaeLE LIII.—Eskdalemuir. Mean Hourly Character Figures.

Hour G.ALT. ending at ,.

1h,

3h. | 4h. |~5h. ‘ 6h. | 7. | gh.

Oh. l 10h.

11h. | 1'.7,11,| 13h. ] 14h.

on. 15h, l 16h, | 17h, ' 18h. | 18h, | 20h. 22h. | 23, | 24h. | Mean..
-1912. _ ,

April v 0470531 0431 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 | 073 | 0-80 | 0-73 | 0-63 | 0-70 | 0-63 | 0-50
May ... wee o | 0-58 | 0-55 | 045 | 0-20 | 020 | 0-45 | 0-30 § 0-52 | 0-35 | 0-26 | 0-45 | 0-68 | 0-84 | 0-77 | 0-84 1 0-00 | 0-77 | 0-90 | 0-97 | 0-84 | 0-00 | O-71 | 0-55 | 0-65 | 0-62
June . T 5. 0-53 | 0-53 | 0-50 | 0-47 | 9-40 | 0-43 | 0-53 0-63°] 0-43 | 0-33 | 0-43 0-53 | 0-67 | 0-83 | 0-97 { 097 { 0-87 | 0-80 | 0-93 | 0-70 0-87 | 0-60 | 960 | 0-80 | 0-64 -
July oy am S OB 0855 ) 0-55 | 0-35 0-16 | 80 | 0-35 | 0-55 | 0:35 ) 0-35 | 0-42 | 0-48 | 0-7T4 ] 071 | 0-00 ) 0-904 | 0-87 | 0-77 081 | 0-68 | 0-65 | 0-68 | 0-55 | 0-61 | 0-58
Aﬁghsﬁ . v-{ 0-81 {1 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 | 097 | 0-90 | ¢-07 | 1-06 | 0-87 | 0-68 0-87 | 087 [ 0-74 { 070
Se-ptem'berl : ...] 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 | 0-82
October ... ...} 072 0-76 | 048 | 0.48.| 0-41 [ 0-45 | 0-31 ! 0:59 | 0-45 | 0-24 | 0-48 [ 062 | 0-30 | 0-66 | 0-48 | 0-59 | 0-66 | 0-66 | 0-59 | 0-52 | 0-66 | 0-66 048045 | 0-54
.Novem_;be'r. ...| 0-60 | 0-47 | 0-50 | 0-50 | 0-50 | 0-33 | 0-47 | 0-53 | 0-33 | 0-37 | 0-50 | 0-57 | 0-63 | 0-50 | 0-60 | 0-47 | 0-53 | 0-50 | 0-40 | 0-67 | 0-87 | 0-70 | 0-67 | 0-67 | 0-54

- 1913, : : _ . o
J&nliary ... 065042 | 0-39 | 045 | 0-35 | 020 1 0-19 | 0-32 | 0-32 | 0-29 | 0-39 1 0-52 0-58 | 0-42 | 0-55 | 0-65 | 0-58 | 0-65 | 0-68 | 055 | 0-61 | 0-61 | 0-42 | 0-61 [ 0-48
February - .. ...|0:89 | 064|046 | 0-43 | 0-46 | 0-30'[0-30 | 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 | 075 | 0-75 | 0-50
March ...| 067 | 063 [ 0-57 | 0-53 0567|043 | 0-40 | 0-40 | 043 | 040 { 0~47 | 0-73 | ¢-83 | 0-87 | 0-70 | 0-60 | 067 | 0-60 | 0-67 | 0-80 | 0-70 | 0-80 | 0-80 | 0-80 | 0-63
April‘ ..| 079 | 068 | 0-57 { 0-57 | 0-50 | 0-54 | 0-46 | 0-46 | 0-30 | 0-39 [ 0-36 | 0-64 | 0-71 | 0-54 | 0-68 | 068 | 0.75 | 0-71 { 0-64 | 0-57 | 0-79 | 0-71"{ 0-86 | 0-80 | 0-62
May ...| 0-58.} 0-52 | 0-48 | 0-55 | 0-48 | 0-42 | 039 0-32 | 0-35 | 0-26 | 0-35 | 0-65 | 0-61 | 0-68 | 0-74 | 0-71 [ 0-68 { 0-77 | 068 | 0-74 | 0-61 | 0-45 | 0-45 | 0-74 | 0-55 -
June o] 043 | 0-40 | 0-47 | 0-23 | 0-17 | 0-37 | 047 | 043 { 0-30 | 0-23 | 0-40 | 0-47 | O-57 [ 073 1 0-80 | 0-60 { 0-73 [ 0-77 | 0-60 | 0-43 } 0-57 | 0-60 { 0-47 | 0-27 | 0-48
July ..| 065 | 048 | 0-35 | ¢-32 | 0-35 | 0-32 | 0-39 '0-22 0321029 | 0-35 0-48 | 0-65 | 0-521 0-77 | 0-74 | 0-87 0:77 061 | 0-61 | 0-45 | 0-39 | 0-48 | 0-58 | 0-49
- Means.from all 15 . - . ) . ‘ . i

months vos[ 065 [ 0-57 { 0-40 | 0-45 | 0:41 | 0-40 | 0-43 | 0-45 | 0-39 | 0:33 | 046 | 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 .1 0-58 | 0-65 { 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_-70 068 1 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 | 043 | 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 | -60
3 Winter months 4071|051]045[046| 044|034 (035[041|037[039052|057|062]|049[060|055|057]055]053]|064]077|07L}061]068]054
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TasLE LIV.—Eskdalemuir. Hourly Characters. Number of 0’s.

- Hour GM.T.endingat | 1n. ' 2h. 3h.~| 4h. | 5h. | 6h. i 7h. ‘ &h. l 9h, l 10h, I‘lih, 12h. ‘ 13h. \ 14, ' 15h. ) 16h. | 17h. ] 18h, I 18h. \20114 | 21h. | 22h. \ 23h, l 24h. | Total,
1912, . . . . o
April oo ) 18] 160 19 17) 20 23] 20| 21} 21| 9| 13) 12| u| 10 10| 7] 10] 8| o -9} 10) 13)] 11 13! 340
May ) 16| 161 19| 23| 23] 207 20| 17| 23} 23| 17§ .14 8| 9f 6! 6| 8| &| 4| 1| o| 14! 16| 13| 339
Juns ... .., 71 17 187 187 19 17 18| M 20( 21| 18| 17| 12| 9| 6 5{ 7| 8 6| | 9| 14| 14| 11| 323
July ey 16 161 16| 22| 26] 19| 20| 15| 22§ 20{-19| 18| 10} 121 8| & 6| 11| 10| 11| 15| 12| 17] 16| 362
August v JJo12] 12 18| 14 15[ 37{ 12{ 137 16| 21| 16| 4| 15| 10| 11 4| 8 6| 3} 9i12]. 9 8| 13 288
September 9) 14| 15| 19| .15]- 19} 14| 15| 16 21| 15 107 14| 10} 1| o) 12V 16} 15 5] 16) 10] 12 8| 331 -
October ... .. W 187 12| 16| 16| 18} 16| 21| 13| 17} 22| 15| 11) 13| 11| 16 15} 1a| 14| 16| 16| 13| 12 16| 17| 3062
. November ee w140 3670 16 16 16 200 170 17 21| 19 15 14| 130 18| 14 17| 17| 18{ 20/ 13{ 11{ 13| 12| 14| 378
1013, i ' : ' ‘
Jabuary .. .. .| 13| 184720 17| 21| 28| 26| 22| 22| 22 19{ 15| 13{ 18| 16| 13| 15[ 12| 12| 15| 17| 15| 19| 15| 418
February 8f 14| 17] 18| 15% 18| 17 17| 16} 15| 10| 12| 10| 14| 12] 13| 12 4] 15} 10! 11 8 10| 10| 315
March ... .. 14| 14 16| 16| 14| 18| 18| 18| 17| 1| 16| 9| 7% 7§ 1| 13{-12] 12} 13| 11| 13| 10 11| 11} 319
Aprl’ o ) 1y 12 12 18] 15 130 150 5% 17} 17 19 1) 9| 14 1] 1| 10 1| 13) 14! nj 1z 8 8| 302
May we w16 17 190 15| Y9 | 18} 19| 21| 21| 23| 20| 11| 12} 1% 9 11| 12 9| 11| 10| 14| 18| 18| 11| 366
Jume .. W . 18] 19 17| 25| 26 20| 18) 18{ 21| 23)-a8|.17 | 14| 12| ‘9| 14| 1w0| o 15] 18| 16{ 17] 19{ 22| 415
July se e 18|17 21 23 22| 22 10| 24| 22 22| 21| 16| 14| 16| 11| 10| 10| 12| 14} 14 18| 20} 17| 14| 414
- Bim e e wa] 200 | 229 | 250 | 272 | 284 | 283 | 272 | 260 | 201 | 306 | 251 | 201 | 175 | 178 | 164.] 154 | 163 | 164 | 174 | 187.| 104 | 197 | 208 | 196 | 527V
"Percentage from.ell 16 ' .
months we| 85104 118 | 124 [ 120 | 120 | 124 | 118 | 133 [ 139 | 114 | 92| 80| 81| 76 70| 74| %5] 79| 85| 88| 90| 95} 89
7 Bummer months  *...| 104 | 108 | 123 | 134 | 144 |'128.| 118 | 116 { 139 | 146 | 1247| 103 | 82| 76| 57| 54| 58| 57| Go| 81| 80| 100|104 o8
G Equinoctisl months ...] 04| 99 | 113 | 118 } 110 | 120 | 128 | 119 | 128 } 141 { 113 | 97| 78| 75| 00| 80| 84| 87 94) 94| 00| 83| ‘84 83
‘3 Winter months cof 761104 114|110 1121132 | 130 | 121 | 126} 121 | 95| 89| ;78| 101 | 91| 931 95| 95/ 1017] 82| 841 78| 83| 84| ..
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- B ‘ TABLE LV —Eskdaleﬁiﬁi. Hourly Characters. Number of 2 s., _
1n? [ 2h. I ‘3h. ‘th. '-511:_ ‘6h. l‘m".[ ‘8 ] 16h, | ‘11h, l mn" 13h. ! 14h. J 156h; , 10: , 17h. f 18!1 ,191; 261, l oik, | 238 | 23k, | 2in lTot;:l.
- ‘e et ol oieem L eain s winen e sl s v foawi i B} R L e Lo [P R Rrer Y NSRS SRR § —— P RN R I
L, & [ B
_ lgi2 , - :
 Aprl . o2l o2 20 20 20 3y 2| 1l 2| 11 0 o | 1 2| 2| 4f 2| 1| a3l af 2|2l 2| 4
May o2 2| @2 1 1 3 1 2! 3. 0 0 4 31 2 1{ 3 1 2| 3 6 6 5 2 2| 57
-June oo w008 8 o2 1y oo o2 8l o3l il o3l 2l 4 s 4] 31 2| ab 9l gl.2l 2| B 64
July 30 1 2| 2 o of op 1| ‘2| of 1| 2y 2| 38| 5| 4| 2| 4f 4| 1| 4| 2| 3| 4| sz
hf‘;gusu . o sl el 2 sl o2l o2l 1| 1l of of of of of 1| a3l 3l &| s| s| 5| 2| 5| -4 5| ‘a8
sg;{é;nbe, 6 3 3{ 20 1| 1) 28 .00 1~ 1)l o1t 1| ‘2| % 4| 3| 3| 2| 6| 4 4| 3| 4| w0
Qtober . 60 s 1 1y o1l oop 1o oxt o1y ool o ol 1t 1f 1t 3y 4] 4| 3l 2| .3 2| 1] 1! 42
November ol of 1] 1 rhooyp 1) o3t 1l o of Yy-2( of 21 1| 3| 3 -2/ 3} 7| -4 -2} ‘4
i913. 1 ) i ' g . A - _ o : =
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'TABLE LX —Hourly Cnaracters at Cape Evans and Cape Denison.

l\umher of Ceeurrences,

Occurrences na Pcr(‘cntages

Chatactor” o 1 2 0 B "oe )
C’B’tf"]a’:&‘ﬁ_"“] 0 I 1z ] oo l 1 [ 2 »01 1| 2] ‘ 1| e o'l-l 2 °i|.1 12
24 hours ...... 935 | 686 | 32 51’7 1,635( 682 10 | 211 544 67 ) 41| 2 18} 58| 24 1 28 7t
Hours. 1-6 | 61 | 313 5 a6 |s00| o welm| ! | of 1] 4] ] o] 8o
Hours 16-21 264 60 2 23:6 1454 1 91 6 ‘ 8.6 1041 81| 18 1] 30| 58| 12] 3 44 53

TABLE LXL—Hourly Characters at Eskdalemuir and Cape Denison.

. Number of Occnrreﬁnes.- Ocenrrences as Tercentages. |
Skdaemuie +| o Lo 2 o . EN
Ca&ngggf“ 0 | 1 ' 2| o "-1 )'2 0 l 1 / 2 | o ‘_1 , 2 {0 ' 1 -2 0| 1 | 2
© 24 hours ...,‘.. 1,147 l‘,l[')l 215 1 462 1,231} 487 81111 ) 154 ) 46 46 81 21| 57 221 3|41 56
Hoilrs vfl—(i' :;130 438 | 139 ] 22 | 211 | 228 0| 2t] 40| 18 62 20 5] 46 49| 013070
Hours 13-18 | 338 {1,510 ‘ 51235 364 | 80 6 34 ‘34 Ié 82 0 _3‘5 531 12F 848 |46

TABLE LXIT ——Ra.nges durlng Hours when Character 0 at Cape Denison; but 2 at
Cape Evans.

Cape Denison. Cape Evans,
Date.. . jHourendingat - ; ;
' D, . ! . 1. l x. I V.
' . . ‘o . B
1912, i Y e Y Y ¥ ¥
August 3 we e - ew . 8 h. 26 17 19 46~ 40. 17 °
September 14 ' - ... . 12h 25 13 12 50 3l 93
September 17 ... 13h 60 b2l 13 19 72 12
- September 20 20 h 15 22 20 07 36 - 23
October 30 ... i7h 23 20- - 16 45 54 29 -
November 2 18h 13 19 16" 46 . 31 1
November 5 i5h 18 7 10 50 14 40
Novemher 12 16 h 25 b 17 8 b8 13. 23
November 13 ... .. 18 h. S 9 12 - 46 27 27. ...
Novembeér 16 ... .. 17h. 15 - 6 1 90 28 38
Means. . vene . ene . Cen veres 24 15 +14 52 ;' 37 24




AUSTRALASMN =\NTARCTIC E‘(PDDITION -‘27.9
. TABLE LYIII —Ranges durmg Hours when Character 2 at C‘dpe Demson, but 0 at
Cape Evans.
Cape Denison. Cnpu Evans.
b Date. cu:iilxllzux:t— -
- D, I, Y. ., ] N, l V.
1912, h. Y Y Y Y- Y e
- o , C Apil 11 3 41 30 30 12 14 3
: : April 22. 21 Y 21 21 12 11 6
April 23 2l 38 .27 18 15 13 8
April 28 - 4 58 18 12 1 4
. "May 1 .3 22 50 11 .9 7 .6
May1 - . 4 41 44 6 19 5 4
. May 3 2 40 39 18 17 13 6
" Muy 15 22 45 45 18 15 . 6 16
May 25 3 35 87 38 8 - 1 4
May 25 4 28 31 30 12 ‘14 3
May 20 4 26 37 42 3 7 4
June 5 . 3 29 32 79 - 12 18 3
June 5 4 28 25 T4 ‘13 12 3
June 10 ... ‘29 41 47 29 10 10 15
June 14 - . p) 35 19 43 . 7 18 . 3
June 19 5 “25 28 28 11 16 6
June 20 . 4 25. 57 .36 8 .10 5
: June 22 ... . 13 14 35 40 14 13 5
June 26" ... . 3 16 . 25 42 13 14 4
CJaly’17 - L 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 e 2 28 29. 35 12 10 10
* - August 20 . 1. 29 47 . 26 13 12 5.
e Scptcmberﬁ 3 54 60 58 ‘14 1 1
September 22 .- 3 64 . 89 7. 14 14 17.
October.7...... 4 18 35 40 - - 19 7 K]
* Qctober 8 . . -5 23 36 36 17 W17 8.
. October 9 ... 4 - 33 " 65 47 17 13 12 |
, : Octobor 29 . 2 46 267 64 ' 19 12 5
> : November 2 . .2 38 32 29 10 10 13
November 8 4 28 42 F{J) 19 .15 7.
Means.. . 32 38 38 14 12 7

L N TABLE LXIV ——Ranges durmg Hours when Character 0-at Cape Demson but

-

2 at Eskdalemuir.

i . Cape Denison. Eskdalemuir,
e : Hour ) .
. ‘Date. ending at—
* D, l . V. N. Ww.
1913, h. v v Y ¥ Sy
: -March 21 19, 38 5. 19 10 37 .
¢ April 14 .. 18° 23° 12 11 35 15
May 18 - 16 6 e 8 32 19
June 21 - 18 . 9 7 8 37 17
~ June 24 17 ) 4 6. i} - 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
Means ... . 15 7 10 28 18
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1912,

o gy

Cape Deidfon.

Cape Bvans.

LXV.—-Houtly Raiigé Data at Cape. Desiison and Cape Evans; Jiine

"

V:

T ONR,

V.

il

Hoiitlj Ririge.

sy
Daily.

Hoiurly Hinge.

Daity.

Hourly Range:

St
-Dally!

: onry Largest. | Mean, .Ho“r,ly' Largest. | Meai. qurly.. .Largest. | Meéan. Hourly.
i- 381 | 485 | T4 28 | 98 | 84 70 | 200 | 50| & | ibe | 7
. fee e H X - Cu Lo e ' N . . P N . 4
& e | o3 | B3 | 85 |0 400 | 40 101 | 298 | 47 153 1 | 98
3 C M0 saad | B2 120 | 820 | 43 4 | 243 d4d 57 | 111 | 78
’ ' \ .. ) I a - RPN L

LT DU

- 29.

o105
63

T

T 184

16-4

160

D11
" 9B
. 50.5 -
726

- 458

253
247

16:5
9225
27

t10-1,

116

iid
izl

i4:6
i8-8

- 223

12:5

187
265 |.

367

453,
295

100

£
52 |

0
4-0
45

58
4_-3

51

2

85

. 31

.39

36

37
358
315
160°
194

84

&7
123

43

29
41
042

3
24

80.
69

199

21.2

ie.

10
825

S

858

BT

417

20-3

. 285

16-0

132
12-5
138

103 -
99

118

186

26:1

4.5 -
125 -
170
© 294 -

318
56-2

26-2 -

&4
b5
i3,

57
65
6.0

47
3:8
47

57
60
47

52
46
95

80

51

37

50
.66
58

61

58

. 51
48
C 50

25

‘

29

BT

150
hE

72

19 °

31

26

2
37
18
21

55
3
30
04
»
50

35

".578 |

132 -

5-9

" 482

362

299

%44

18
16:0

11-4
10-3

.88

68
T 87

114
175
21:8

SIE

12-1
246 -
248
332
181

‘33

55

68 |

5|

43

‘48

a5l

48

e
30
39 7

7
59
Ligi]

5o |

69
6-4

. 44
44
38

39.1 -
"85

15
20°
10
8§90’

35
i
61

34
18
it
13

16
13’

21

11

28

20 -

17
19
93

4

63
24

68

£

4

53

40

. 283 .

300
184
L1855

14-3

. 7.;7

85

- 5.5

81
48 .
56

74
77

122

C BT

59
176
162
178

.99

i A
(=2 k< B QIgOFNZ_. = T -~ Y

. oo
5w e

73
a1
b7
38
61

72
60
b4

4-6
68 -
92

50
40
o4

C 347

47

20-3

574

210

56

41:8

120

51
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TABLE LXVI —Hourly Ra,n ge Data at Cape Demson and Oape Evans, September 1912’

T v

P

D R pp——

retrins S

Cnpc Denlson

Cnpe BEvans.

V.

A s

Datsi

. Hourly Ri

Dy,

]-[ourly Il.nnge

e

Largcst

Hoarly.

ALnrge's't. Mésin,

Daiiy:

. Hourly Hands' | .

I

Tourly.

Meih.

Dnlly'
Hourly

£ e crumrmeras: e R P .
TE s e—— ——— " B - = A e EAale] o e

w0

2107
\li 3'-:2
12

i3,
]4 B
15 el

16
17
18

i
120
21

22 P
23 sl
2
25
.26 S
.27

28
29
30

o1
46
120

.78

108
60
111 .
103

78

85

. 101

95 .

50
.56
117 °
178

77
134
167
116
168
176

. 168
. he

62

29§

Si-§-

30-0

200

274

322 .

2’(_5-0‘
238
29-2
347

272
155

230

475

: 62-2 .

319
306
34-7
© 458

428
50-0

C 344 |

346
20.7

&4
a1
87

- 40
46

41
62

71
181

48
43
39

5.4
4b
35

4§
44.
50

45
68

58
7
33
49

4-4
61

62

84
35
98

148
74
.81

08
95
131

96
s 14,
C 74

97
87
37

6 -
132
226 -

) "
d
54

- 14_8
185
119

142
101
50
57 .
, 63
104

91

17-2

193

410

300
281

248

350
30-6

. 260 -

23.0

T
259 |
iz3

222
. 452

53-1

384
J03

315

516
513
547

342

i3
241
22.5
22.0

75
5:6

44

54
b4
4.9

49 1
© 47

62

54 -

6-6
56

6-4
4-3
58

55-5
.35

62

48
a8 |

51 |
3‘8'

Gd

30
3:8

37

51

37
78 -

89

33

8 -

92

44

61
48

>: 43

38

68

1 r68

27

38

. 150

123 -

33
.33

55

8

3

i34,
10-5
7-8

27:6
254

. 230

179
247

28:3 -

99:4

2l
805

~20:8

25:2
9.2

i

© 167

476
46-8
97.5
28:8
947
265
288

61-4

9% [
224 |

150

104 -

13-6

181

72
" 61

48

55

. 53 .

3 43
51

Joedg -
74-0 -
55

7685
55

56

i1

2%
30

33

i
33

g

97
20
45

30
17

B8

107
i1-3
161
14:8
157

50

84

233
-23-8
.. 154
Jle2 |
139 | 6

183

18:3
800

"5l

56

b6
;88

. 56

.2
L¥]

40

. 53
45

B E O

T 68-

65 -

fo1

CMedd .| 1001

HE

50"

: .66'..6-- pes

31:9°

593

288"

 2032—M



282 ' ... ‘MAGNETIC.DISTURBANCE—CHREE. .

TapLE LXVH-_.HO&HY R&Iigé and Inequality Change. at Cape Denison and
~ .~ Cape Evans. Co ‘

‘ ' Mean Hourly Range. Hourly Change In Diurnal Tnequality.
“Hoir (G:M‘T.) +Cape Dendson, B Cape Evans, - - Cape Denison. Cape Jivans,

ending at— June. ' September. June. September. 1 sune Scpgcxalbcr. June. September.
I v ) I v, N \4 Nt v " , v H ' v he v SN v o

< h Y T ' Y Y by Y vyl |y |y |y ]|~ | Yl Y

1 269 | 278 | 549 | 622 205} 77| 288 156 361 201126 [145] 14| 01 | 01} 21

2 31| 452 | 551 ) 624 | 232 | 94| 203 [ 12:6| 38 48101 [130{ 36| 26| 44/ 18

3 326 | 618 | 576 | 500 | 244 133 | 256 | 11-6] 22| 07 [ "84 {112 18| 43| 16| 2:4

\ . } - . - " : .
4 361 | 440 | 578 | 501 | 248 [-123 | 270 | 116 06| 1.1 | 44 | 55| 1.1 | 22| 43| 52

.6 {821 306 472 | 3884208 | 113 233 {"107| 1E | 04| 59| 24 361 44| 84 2.1

8 280 | 253 | 361y 217 | 208 | 141} 200 96| 18} 33| 2:0 120§ 41| 34 {110 | 52

7 203 206 | 267 | 226 | 191 [ 120 [ 155 | 92| 15| 33| 28| 50 55 54 72| 52

8 | 2197 186 203 | 225 | 230 | 1827 184} 0L 25| 44 52 [128] 51| 20| 94| 89

"9 . ]3| 132|160 | 2078 177 | 152 208 96| 16| 11| S| ad] 6ol 42} 70| 3

.10 | 172|188 | 1451 167 ) 100 122 | 204 | 02| 43| 45| 30| 44| 23] 12| 40| 23

' 11 | 182 197 | 180 [ 204 | 180 | 1447 218 | 82| 56 | G0 | 84 | 44§ 56| 48) 53 ) 07

12 4] 2990 ' 830|250 | 308 ] 192 |- 88| 245 | 108 40 (103 ' 22| 60| 1S | 23| 01| 02

} 13 | s32| a2 wes| 21s|ez1] l0s) 212 100 aaf 30| 33| 50| 06] 05] 57| 21
oL N4 0| 3327 441|136 | 185 | 224 | 131 178 | 114 |08 | 54 [ 02| 10] 07 24| 26| 23 .
‘15 | 288 4l | 124 | 1587 230 | 1515 217 | 121 | 10| 22 26| 3] 30| 01| 034 17

16 278 |"386 | 138 | 158 | 223 | 132 | 220 | 14| 16| 77| 03[ 12] 30| 55| 29 34

17 | 119 174 | 10| 149 ) 182 | 1209209 | 89 ] 26| T1] 03| 09 13| 6527 20| 16

"18 138 | 102|130 | 196 ] 205 | 97 237|108 ¢4 | 03] 00| 26| 20 [ 18| 05| 13

19 1381 231 | 174 | 207 | 174} 86 211 185] 05| 49| 10] 33] 16| 16] 45| 20

© 20 1159 | 254 227 | 232} 140 | 93| 248 200 04 | 28| 16| 18|50 28| 76| 01

C 21 219°f 240 | 204 | 336 | 163 | 108, 254 ] 240] 24 | 51 | 34| 70] 20| 13| 80 22

29 262 | 242 | 388 | 4r7{ 102} 127 268 | 246] 03| 14| 15[ 50] 12] 10} 24| 00

23 4270 313 | 451 | 475 | 221 | 117 | 352 | 238 ] 34 |138 ] 00 |10-1 | 46| 23| 94 ) 26

- 271 | 271 578 | 611 | 226 | 90| 346 | 208) 78 | 3 [103 | 63|60 05| 13| 14

Mean .| 247 | 2937 s0-1'| 812 ) 204 [ 118 238 133 24| 44| 41| 62| y2 | 26| 50 | 27

Hourly Range| -
——— | 10267 | 74| 51| 65| 45| 48| 49
Inequality | ' T T .
Change. ' e . . .. i o -‘
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g TABLE?IJ'XVIII.—Diurnal Variation from Sq‘ua;res. of Hourly Rangés at Capé Deg_is_(m.-

All Data av:ﬁluble. . . ) ' ) - Qne Hously Value omitted.
Hour (G.M.T.) |~ * June. o Scpteml:;er. C Junc: ) ' . Beptember.
ending at . X B - )
H. v. o v H. v. S A 2
1 1,110 1,120 © 4,584 - ' 5,418 883 - 916 3,686 4,425
2 1,591 3,107 . 3,500 5,101 1,141 2,287 3,415 4,383
3. 1,493 | 4,138 3,084 3028 | 1,28 3,387 - 3,657 2,704
4 2,040 3,615 4,616 |- 3,273 L7130 | eare | 8707 2,630.
5 1,437 1,602 2,673 1,922 T 1,142 1,127 2,420 |. 1,556
6 . . 1,463 1,088 1,753 1,054 . 838 780, | 1502 | 82
7 7T 933 | 1013 613 65 | 460 | 749 " 865
8 . 952 655 | 528 | - 626 680" 429 464 " 572
9 363 316 | - 356 500 230 | - 16| 310 , 414
10 s5e: | 84 sis | oamm |0 awm | seo | . 23 305
11 758 1,102 581 833 389 415 427 652
12 5,601 3,805 2,871 2,616 T 780 1908 | 474 - 045
BER 4917 5,483 552 acz | 1027 2,251 . 260 | . 515
it 5,011 6302 | . 214 461 1,244 2,103 190 " 407
15 2,08¢ |- 5200 |- 248 370 |,,. L100 | 2,307 170 | - 289
16 T 9,204 4,354 360 | 421 © 1,048 1,953 . 258 320
17 - . 194 462 | 161 353 .17l 401 41 | 265
"18 301 642 399 853 T 226 47 | 229 | 457
19 - 286 - 1,449 | 612 ©TT8 229 617 . 306 . . 668
20 407 | 1085 | - 859 808 304 736 615 695
2] 748 1,129 1,626 2,036 605 s} - 1210 | 1,593
, 22 962 874 2,020 | . 2,181 < 8I7 730 1,737 2,122
23 o 1,031 1,627 2,576 2,839 835 1,081 2,313 © 2,642
T o4 1,057 1,101 4,757 3,141 889 | 929 |. . 8950 | & 2744
. . .- . . . ‘ .
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TapLg LXIX.~Diurnal Variation ‘from Squates of Hourly Ranges at-Cape Evang,

[P S T PR A T P e

AT

TR st e e A Ay

All Data avallable.

[ ek e S | gl b vy

One Houtly Valuo omitted.

iour (G.M.T.)
" ending'ak

e p—

September,

et P P N O

N2,

[ e P T

e Tor eyt B e & W MR s e

Nt
FAEH

a3

L 4D pht
== 1
-

t 1,395
o 1104

5 - 763
1.

L7
To1,002
807 .

i
760
496

350
822
661 .

T A W S T Lo s o

311
160°
g8

148
140

156 -

110

154

144
140

261

185

18
231

“od0.

"161
274
878

877

£
500

523
665
613
1,024
" 506

503

460
155
431

472.

309
481

115
943
367

646

435
556

67 | - 876
105 1,001
175 696

246 | - 708
© g1 | 485

8 | e
503 395

i |-
00 | 873

187 B4z
195 373
235 87

250 | . 8
167 - 50g
15 | 678

83 1 &y
89 . 092
127 . 2

Tz |
142 1,243
113 1,108 -

200 656

1 | e

a1l {453

5

L1138,
72
133
133

106
146

808"

502

. 644

o 19 " 383
: .20 207
21 T 418

- T N

7 23 725
7 T R 3
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" - CHAPTER 1V. -—'AURORA AND MAGNETIC DISTURBANCE..

§26 The relatlon of magnetic disturbance to aurora has long been a subject

of interest, and that interest has increased with the development of wireless and the
advance of theories ‘which suggest that a conduetlng layer in. the upper atmosphere
" plays an important part in geophysics. * A consideration which should be borrie in -
mind is that ordinary magnetogrophs are. not capable of showing changes of force of
- very short period. An ‘ordinary magnetograph can .show oscillations of force -of
| con&derable size if the period is a minute or more, but when the Pperiod is much reduced, -
the sPot of hght being of finite width, the successive to and from moveiments. ate not
separated, and ‘the result is a blur. Large irregular changes of force such as those
' produced by neighbouring electric railways set the magnets of an ordinary ma.gneto—"
' graph swmgmg in their own perlod To show changes of force which oceupy only a
damped and Wlth a more open tlme soale Now auroral dlsplays when brllhant are
usually by no means static phenomena so far as the eye can ]udge When we have -.
in Sir Douglas Mawson’s words ““ & vortex of colour and motion ” orossing the zenith,
changes are presumably in progress in the electromagnetier field which. an: ordmary
magnetograph can show only very 1mperfectly, if at all. The eye itself is a very
‘ 1mperfect ingtrument for observmg phenomena of very short duration, and there may
" be auroral. phenomena, the true sequence ‘of which the unaided eye 18 quite 1nadcquate
to disclose. When comparing visnal auroral phenomena, and correspondlng magnetic
* records we are thus dea,hng with two sources. of mformatlon both of which are neges--
sarly lmperfeot ' '

A further comphoatlon is that the v151b1hty of gurora is largely determined by
conditions which vary immensely from one occasion to another. Cloud, tmhght and
moonhght are all obstacles. The impression of brightness or faintness ‘which an
‘auroral dlsplay makes on the observer is la,rgely a matter of contrast. The 1ntelhgent -
observer, ng doubt, realises at the time that an aurora which he sees in twrhghb or
: brlght moonhght must be of consrderable na,tural brﬂhanoy, and this probeblv
“influences his descrlptlve language. Tt is 1mpossable for a stranger to make full

allowance for the personal element in dr: awmg conclusions from the language employed.

But some kind of a scale of intensity. seemed essential if any but the most superficial

conclusions were to be drawn. Accordingly 1 went oarefully through™ Sit Douglas
Mawson'’s descriptions and assigned characters 0, G5, 1, 1-5 and 2, intended to
represent grada‘mons from a total absence of aurora to the iost brilliant. The time
employed in Sir Douglas’ auroral records at Cape Denison is the local time, 9h. 3im.

fast on Greenwich, but for comparison with the magnetic records for which Greenwich
time had been used it appeared desirable to replace local time by Greenwich time:

The auroral character of the hour (GM.T.) was regarded as given by the highest
character which had been assigned to any observation made during the 60 minutes i’
question. eeords of no aurora taken under GODd.lthIlS when only the most brilliant

<
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awrora could have: been detected “were disregarded. There, were many’ nights when
the sky was largely or wholly covered. by . clouds, or obscured by drifting snow, ‘and
many hours: of bright moonlight, and on such occasions ordinary faint aurora might
have existed without detection. The albsence of a. record of aurora at times highly
.unfavoumble -to the detection: of aurora is not Qahqmotory v1dence that -aurora did
- not exist,- ' ' '

' §27. In assigning the auroral characters the magnetic curves were not .
consulted. The magnetic and auroral characters were indeed assigned by the same
individual, but at entirely diflerent times, and quite independently of one another.

Table LXX contains an analysis of the results, omitting Morch, 1912, and
August, 1918, months for WI‘IC]‘ only a few days’ magnetic curves existed. It gives
the number of times durJng each of twelve months when each auroral character
0, 0-5,1, 1:5 or 2 was assoclated with the magnetic characters 0, I and 2. For example, '
during Apml 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
inevitably be much that is accidental in the ﬁgtlfés assigned to a paiticilhr month in
Table LXX, but anything that i is clearly appment in the final ﬁcrures should possess a
substantla.l ‘physical basis. The percentage ﬁgures in the last line of the. table show
in the clearest posqﬂ)le way 2 large rise in. the nagnetlc character as the- auroral
character rises from 0-5 5 to 2. But an ‘equally significant fact js that the percentage
figures for the two auroral categories 0 and ¢-5 are absolutely identical. "This implies
‘that, so far as magnetic phenomcna are concerned, there 18 no practical difference
between. the case when aurora is very faint and the case when no visual phenomenon
“can be detected. It is clear, however, that thc absence of aurora docs not necessarily -
‘1mply the ab@enGe of magnetlo disturbanoe even dunng the hours most favoumble for
' -the detection of. aurora There are, as Table LXX shows, quite a oonmderable number
of occasions when auroral ohamotera 0 and. 0'5 ~appear asvoolated mth magnetlo
character 2. They form it is true a much smaller proportion of tho total number of
cases in these two auroral categories than thoy do in the auroral C‘Ltegorlos 1'5 and 2,
but thelr number-absolutely considered is not ms1gmﬁoant

At the _other end of the scale, there are a good many . mst'mces \\hen auroral
oharacter 1:5 appears associated with magnetlo character 0. -This was capemally the -
case durmg July, 1913, and in that month there was even one association of magmetic
character 0 and auroral character 2. This may suggest that the standard in vogue
for ,magnetio‘ohamcters during July, 1913, was higher than usual, but I do not, think -

- this was. the case, The natural tendency is for the standard to fall, rather than rise
as magnetic conditions becoine quieter, and from all points- of view July, 1913, was
8 very- quiet month. The particular, oceasion when mag'netio_ character 0 and, auroral
character 2 were associated was the hour.ending at 17h. G M.T..on July 26th, Magnetio

=
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character 0 was ass1gucd to every hour {rom-11h. to 17h., ahd 1 to each of -the subse-
- quent hours of the day. As usual, in assigning the magnetic character, chief weight
was given to the H and V traces. Atcording to these, 17h. was the natural hour- at
~ which to draw the line between a more 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 170, would have got a 1. This does not, however, really explain the
phenomenon because up to 16h. 30m. even the D trace fully deserved magnetic .

. character 0, while the rote which led to auroral character 2 being assigned. was that

belonging to 27d. 1h. 38m. LM.T. (i.c., 26d. 16h. Tm. G.M.T.). Tt was as follows ;
" ““A very bright band from the horizon in the N. to that in the E. by N. reaching
altitude 6% . :” Tn this case of course the aurora was low down and distant. The .

subsequent entries during the hour menfion only faint aurora; and the auroral character
2 may not have been fully deserved. It may be added that magnetic character I was
" assigned on July 26, 1913, to each of the four hours 14h. to 17h. at Eskdalemuir, 50
the time of the bmghnest aurora at Cape Demcon was at least not universally qulet

It may be well to explain that the analysm embodied in Table LXX was com- .
pleted before T saw the published volume' ¢ Records -of the Aurora Polaris.” It was
based on an- early proof confined to the auroral log, sent me by Sir Dougla,s Mawson.
In his Table I, p. 144, Siv Douglas explains that in arriving at his percentages of the
number of hours when. aurora was seen out of the total number possible, he included

“all hours of moderate twilight and darkness and 1ndud1ng all moonlight hours.”

The percentage he arrived at,' 52, 1s “obvicusly lower than we should obtaln from‘_ '

Table LXX if we supposed it to include all the hours when aurora might be seen. The
difference arises -apparently from my onnttmg a number of hours when there was
- Very. brlrrht moonlight, or when the lower part of the sky—w here aurora was most
often seen—was obscured by cloud, haze or snow drift. - It did not seem w orth whlle,

. to -repeat the calculations as there was no reason to suppose. that the hours I had

accepted as of auroral character 0 were not magnetlcally a fair sample of the 1arge1
pumber accepted by Sir Douglas Mawson: The employment of G.M.T. lnstead of
L.M.T. 'precluded in any case an exact agreement with Sir Douglas’ ﬁgure° '

' é"S At a later stage, at the suggestion of Sir Douglas Mawson, a speoml
_ investigation was made of auroral occurrences in the zenith. In all there were-180-
. (Gréenwich) hours, which contained at least one observation of zenithal aurora, for
- which there were corresponding magnctlc 1ecords These 180 ocourrences were
distributed as follows :— ' R

" Hour ending - | ) . - ) .
C(GMTY ... ["‘ih.- ;8h. | 9h | 10, | 11h. | 12h. | 130 14h. | 15h. | 16h.{ 17h: | 18h. | 19h. | 20h. | 21k | 22h. 23k,
Oceutrences .....| 3 | 3 | 4 ’ R 1 2| ¢ ’ 3 2] 3 ) 2i] 32| 1l 3;’ 8

There is. thus .a very consplcuous maximum of . frequency in the hour. enchncr 21h. ..
G.M.T. (61 b. LM.T.), which is in.good accordance with Sir.Douglas Mawson’ 8%,

Yo T *Rﬂcoxds of the Aurom Poluus, Pazt I, Vol 11, pi~163i of -this"Series, s~
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* conclusions., The grea.b concentratlon of the oceurrences between 18k. a,nd 22h GMI
is all the more striking because of the limitation of the night by daylight. May, June
and July between them supplied 149 of the oceurrences. Txcept in thése months

_there, was no practl(,al posmblhtv of ‘seeing aiirora after 21h. G.M.T. .

.The oceurrence of magnetic uharacters during the 180 hotirs of zenlthal aitrora -
was as follows, the form of Table LXX being adopted :—

Auroral cha_mcter .......... v 05 ‘ S0 o 1.5 - ‘ . 20 .
Magnetic charuc{ar e 0 [ 1 J 21 0 [ 1 l 210 | 1 I © 2 0 I 1 l g2
Total occurrences i eienean 8 5 2 49 59 10 10 29 8] o0 .| 2 I 8 i
As percontages ..... PTUOTORRR S * | 33 13 36 8 Y 21 62 17 0 20. 80

Comparing the percentage figures with those in the last line of Table LXX, we observe
that the difference is not large, but that in each auroral class theié is a sialles per-
centage of occurrences of magnetm character 0 when the autora is in the zenith than
- when its altitude is lower. If we calculate the mean Imagnetic character for the.
- severa.l auroral classes we ﬁnd—

“Auroral character .. . e e 005 10 15 20 .

ﬂean.lllagnetlc Gharactér for zenithal aiiroras = .... 0060 €73 006 1:80
' ‘Jean magnetio"character for all auroras ... - .. 046 067 090 1-71

’ .These figurés also support the view that ‘senithal aurotas have a shghtly gieater
influence on the magnetic character than auroras of éqiial luminous intensity at lower
altitudes. It should, however, be remembered that during the 180 houré considered;
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 appreclable

number of occasions not lnduded Occasions when the aurora was certa.lnly néar the -

zenlth but ‘was not exphcltly sald to.have reached the zeiiith, were disregarded.

§29 “When compiling Table LXX the 1mpressmn produced in iny mind Wwas
that. magnetic character 2 was surprisingly scarce. - This led to the investigation on
which Table LXXT is based. To explain it, take the case of April, 1912, Aufota was
‘recorded at least once in 13 hours of the day, the last endmg at-2ih. G-M.T. and there
Was no oceurrence during the remaining 11 hours of the day. - Accepting the 13 hoiirs
as hours durlng wl:uch aurora could bé seen, we should have 13 x 30 or 390 hours:
Ma.gnetlc trace was, however, lacking for six of these - 'The 384 hours’ trace available
included 58 which obtained magnetic character 2. ‘Of the 11 x 30 or 330 Lours repré:- -
“senting the tiiii¢ of day when daylight prevented aiirora fiom being seen, i3 had ne.
~ magnetic trace. The remaining 317 hours included 117 to which character 2 wa§
. awarded. ]for the whole day we liave 384. + 3817 or 701 hours of magnetlc trace, ﬁf '
which 58 + 117 oF 175 got character 2. If we take 100 to répresént the chaige Whlch
the average hour of the day had of gettmg magnetlc char&cter 2, the chance of
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obtamlnor a2 possessed by an hotir ia the part of the day when aurora  could be- seeid

‘ ‘WJ.S 100 x (58/175) X (701/384); of 61 whlle the chance of obtalnmg a 2 possessed by '

an hour in the part of the day when atirora could not be seen was 100 % (117/175)

(701./317), or 148, The ealeula‘mon is only a rotigh one, because the number of hours
- -which daylight permitted aurota to be visible was naturally less at the beginhing than
ab the end of April. Also there might have been towards the end of the month an
hour of the day during which. the absence of record meant the absence of autora, ind
-"not the there impossibihtv of ‘seein‘g' it. The difference, however, between ‘the ﬁgures

’-for the houis during which aurora could and could,not be seen is in most months 80 -

large that the above mentloned hmltatlons hardly matter,

The only’ 1110nths in #which the hours durlng Whl(}}l aurors could be deeni were

at all as drsturbed as the dayhght hours were the last three, May to July, 1913. These

: months showed an enormous fall in the nuinber. of drsturbed hours as compared with
the correspondlng months of 1912, and this fall was less COnSPlGuOU.S n the mght
than in the day hours. In June and July, 1913, the total number of hioufs of’ magnetlc
character 2 was so small that much- weight eannot be a.ss1gned to the pereentage

'ﬁgures . o NI :

' Taklng the whole twelve moriths incliided in Ta.ble LXXI we see that- the expec:

‘fation that a pertloula,r liodr-of the day:will be. of-inaghetic cliatacter'2 was neatl{2-7
trmes as great for @ day hour, Whenr aurora could Hot*beseen; asHor a. nlght-hour o

4 P L2 [P .'“-‘f;.C.'-* TRLTE L GATEAN Y AOYTRERENRTE

ST ’1913 ‘Was. everywhere an exceptlonally quletryear, :and ;1912 though=much

quieter’ than the average year, may at least be regarded as the more normal year.. If

we_confine’ ourselves to the seven months of 1912 in Table LXXI, the final percentages

'are altered only from 58 and 154 to 60 and 152 respectively. The dlﬂerence between -

day and night magneme disturbahce in the Antatctic imay of ‘coursé bé intich redilced

in a h]ghly distirbed year nedr sunspot miaximum, but so fai as 1912 a,nd 1913 Were .

_ concerned the dlﬁerenee was least in the quletest months.

) The results we. have reaehed may seem ab first s1gh1: paradoxrca,l Brlght
aurora is intimately assoclated with magnetle dJsturbance and yet the hours durlng
which aurora 1s seeil are the quletest of the 24. » ' :

In eon51dermg the phenomena the first questlon that presents itself is whéther

- there is any ‘essential. difference between imdgiletic disturbarice assoelated ‘with ¥isiblé

aurora and magnetic disturbance hot so associated.  As’ Table LXX shows magnetle

distiirbance at hight is in :a 'good many cases unaccompanled by visible mifora, and it

is conceivable thit the mechaiiism of production of these distutbaices aiid of tlhié.

disturbances experreneed in dayhght hours is” diffefenit from that of the disturbanices
.accompamed by aurora. On the other hand, if we take the ordlnar;y magnetlo storin;
a8 recorded in Europe, we have the storm s1mu1tane0usly in projiress at stations 1n the
Hotith, Where Nno auroia 1s or ever. could be seen, and at stations in‘ the nofth Where

A}
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aurora is bnlhant In the case of the vertlcal force the type of dlstulba.uce at.a
European statlon does seem to depend to a conmderable extent on the time of day,
-but we cannot, from the type of the disturbance in the D and H traces infer what ‘the
hour of the day is. It is true that when bnght aurora is reported at'a British station
the inagnetlo traces at the time are ucually exceptlona.lly oscillatory, .and such rapid .
oscillations are usually confined to the night hours. But.then in Britain the daylight
hours are the normally quiet ones. : ' h .

In the Antarctlc, on the other hand it is. the dayhght hours that are. normally
‘the d,lsturbed ones, and while some of the most brilliant aurora were unquestionably
accompanled by magnetic disturbance of an extremely oscillatory character, -highly
-oscillatory, condltlons were also experlenced n several hours near local noon. '

’

If' we regarded distuibances accompanled by aurora’at Cape Denlson as of a
specml type, then the other type of disturbance including all unaccompanied by aurora
would have an extraordma.rlly pronounced diurnal vandtlon, v1th a very Iow minimum

- at nlght R

Everythlng ‘considered, 1t seems most reasonable to suppose that the presence -
or absence of aurora- makes no fundamental difference to.magnetic dlsturbaneo, and
that the ‘presence -of : dayhght alone prevented aurora from being visible during many
~-of the daylight- hours, when active magnetic ‘disturbance -prevailed.. Possibly the
-existence of a distinctive spectruni- may lead to - some method of aseertalnlng the
: presence of -aurora durlng dayhght and 1n that event we hope to reaeh ‘more deﬁmte

conclusmns : : N : e '

' ..§'30. “While there 18 a marked tendency, as. Table LXX shows, e.nd as wﬂl
appear more clearly presently, for brilliant aurora to be associated ‘with active

magnetic- disturbance, there is-no close relatlon between the apparent intensity of the
two phenomena. - ‘

The ‘question is, however, a very comphcated one for various reasons In the
ﬁrst place the apparent brlghtness of the aurora is largely-dependent on the meteoro-
'logical condition, on ‘the age of the moon, and on the hout of the dzy. An aurora may
be bright over the greater part of the sky, or over only a small partt. The 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 km. or more than 1,000 km.

. There are often visible at the same timeauroras of different forims, in different direc-
tions. In the ‘'ordinary slow-run magnétogram 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 slow development. When, '
"as sometlmes happened . during aurora, there were rapid oscillations, the. tiaces were
apt to be faint and to intercross, and the means did not exist of fixing the times of
furning points  with any high" precision. - Hour lines had been drawn in pencil,

¢t
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- obv1ously with much care, but it could, not safely be assumed tha,t the traces of the'
three elements were a,bsolutely devmd of parallax. - Agam, there being no auroragram,
the exact, nature of the changes tahmg place in the aurora near the specified times of
observation. was- in, genera.l unknown. Times of maximum brlghtness were - usually
problemetlcal Thus 1t was quite 1mposs1ble to say whether- magnetlc dlsturbance
: _and auroral intensity were waxmg a,nd wamng together .

" As a prelrmmary the best course seemed to be to take out from the auroral log =
~ the hours in which aurora was most prominent, and to make a detalled examination
of the magnetlc curves durmg these hours.. Table LXXII conta,ms ‘the results of this
" examination. It mcludes all Greenwich hours, for which magnetic traces existed,
durmg wluch one or more auroral observatlons had been adjudged to merit character
240 or 1'5. Sometnnes, as it happened, more than one observation' within the hour
‘had been deemed -of character 1:5 or 20, but in such cases only one auroral occurrence

" .is-chronicled in the. table. Spea.kmg generally, preference was given to that occurrence

- "which seemed to constitute the most intense aurora, but sometimes the seleot1on was
determined by the grea.ter explicitness of tlie mformatlon Conveyed The loca.l times
employed in the auroral volume are reproduoed as printed. The correspondmg,

Greenwich times are also given; and' 1t should be- noticed: that-the local and: Greenwich . - -

days often’ differ. Also auroras occurring on What following’ local time is the first day
of a mionth; may when Greenwmh time ‘is used-belong' to the prevmus month:

. The letters g, l, p, T, y.in the .column headed colour stand respectlvely for green,
-, lilac, pink, red and yellow.-' In the eolumn headed type the letters A, B, C, G, P, S et-and‘
-respectively for arc, band, curtain, glow, patch, and streamer. More than one- type
was often present, and not mf]eouentry several specimens of the same. type Wwere:
simultaneously visible. - Streamers and glows when seemingly of ‘trifling 1mportance;

are sometimes- omitted from.the table. The entry under. Alt(itude) usvally gives: the

‘greatest height above the horizon attained by any species ‘of aurora at the.time. of

observation. But sométimes when the hlghest aurora was elea.rly of minor-intensity, )

the:: entry refers.to the brightest aurora. present.” Preference was also given to the
" moreistable and substantial forms, such as. arcs and curtains, as compared with patches
and .streamers. Aurora usua,lly extended over a conmdera,ble area of the heavens.
"The entry under dir(ection) is intended to- give roughly the ammuth of the centre of
the -auroral area. For example, N. appears if the aurora 1s glven as extending from
N.W.-to N.E. or from WN.W. to EN.E. In many cases no. doubt: the observer, if
- fixing on the centre or greatest coneentratlon of aurora at tLe time,. would have Judged
~ somewhat differently.. No direction is specified, when ‘aurora was in' the zenith, though
of course-in:such cases there may be -much more aurola in one sector of the hoa*mns
‘,than another. The general results as to_diréction in Table LV are it full accordance _

with Sir Douglas Mawson’s conclusions.* “A very small proportmn of the den onstra.tlons
: % - N -

‘r': -

* Records oi thc' Arrggru l’oluris, p. 167:'.
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et

ever appeared in the southern sky The most frequent sector is between N.W. and N 108
: and more abundantly between N. and N.E. than between N. and N.W.”

Of the five columns devotéd to the times of turning pomts the first two glve thc
(Greenw1ch) day and hour, the last three the minutes as applying to D, H and V respec-
tively. There were always several turning -points, often’ quite a large number, within
the hour, but as a rule only the most prominent one for the element concérned is recorded

: Sometnnes however two turning points are given when both were of special prominence.

Tor example on June 9th, 1912, turning points for H are entered at 12 h. 15m. and at ..

'12h 20m. These’ represented the -absolute minimum and maxnnum of the day, the l
range 311y for the day arising from a change which occupled only five minutes. Some
- times a. turning point is entered when the magnetic conditions are described ag qu1et
In such a case ib.represents what was a maxnnum or minimum for a period usually of
~ an hour.or more. ‘When no entry is made in any of the three m1nute ** columns, it
means that norie of the visible turning points seemed of special prommence or s1gmﬁcance .
- The letter & attached to the time of a turning point in D 1mplles that it was a maxmmm o
_of easterly (or minimum of westerly) dechnatron the letter W implies the opposn;e |
‘The sign + attached to a turning point in H or A4 signifies that the element, at-this time
! _'went through a maximum value. The sign — similarly signifies a minimum value. For
) 'example on May. 16,-1912; between 8h. and 9h. Greenwich time D attained an easterly
maximum at 8h. 30m., while H and V each passed through a minimum Value at 81, 40m,

The entry in the column headed h in Table LX}xlI 1t should be notlced is the

_hour at wh1ch the 60, mmutes to wh1ch the ranges apply begin. For example, on May 16,
1912, the Tanges3 1y (or 34’ 2) in D 22«{ in H-and 22y vV belong to the hour coxmnen- :
elng at 8h. G.M. T Ranges are glven to ly but thre degree of accuracy can hardly be'
_clalmed spemally n- the cage, of V, ,where the trace _Was not 1nfrequently somewhat
1nd1ﬁerent i ‘
71, 72 and 74, apphes of course to the ranges in Table LXXII but uncertalntles Of basc.
‘values do not come in, as the ranges were'all caloulated from dlﬁerences of ordlnates

Ioe

“" The descrlptlon of the curve charaeterlstlee 1s necessarly very shght The o

entry “ Bay EW” meang that during. the hour'in question the most prominent change
in D was a movement to ‘the east, follotved: by a returnmg movement to the west.,
R Bay + — i the case’of either H or V medns that the most pronnnent ph(,nonlenon
WAS™ 8 ‘rise followed by a “fall. - “Bay WE” and “ Bay +7 51gn1f3 the exact
opposite, the westerly movement‘in*D..and the fall in'H “or V now coming first..
During these bay movements shorter perivd* oscillations nearly always occurred, but’
~'their existence is not’ ‘mentionéd exphcltlv, unless they were more promment than
usual " So-called oseillations lasted otly a f6W minutes, while  the. to and fro mov‘i
rments described as bays usually %00k at léast half an hour, sometimesa couple of

:hours To and fro movements 1ntermedlate in length between oscillations-and bays are
e(;metlmes descr]bed as wzdulatwns, mote especlally when- successwe members of the
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series are of similar length and amplitude. In many cases during aurera the magnetic.
curves p_resented no unusual features iexhi‘biting the usual succession of miﬁor irregular.
oscillations. The term apphed in . such cases is “ irreqular.” But sometimes along
. with the short period oscillations there was a conspicuous general drift in one:direction. .
In such cases the direction of the change is indicated, whether an easterly or a westerly
movement in D, or a rise or fall in the force. In many cases the propriety of the
descrlptlon bay E—W or bay + — is beyond any question. We have, for instance,
' following a quiet time a movement settmg in simultaneously or nearly so in the three :
elements, and persisting in one general direction for a considerable time. The rate‘
~ of change gradually reduces to_zero, a recovery sels in, the element returns to nearly

its’ original -value and becomes nearly Stationary. Tn other cases, however, the

aceuracy of the description is more open fo doubt. What one man takes as the B .-
movement in an E-W bay another might accept as the B movement in and earlier
irregular.” A'

(13

o W-E bay.. ‘A good many cases of this kind have been described a
‘more detailed a(,count of one or two of the earlier oeeurrenees n Table LXXII 1n&y
help to make thmgs olearel ’

On Ma,r(,h 24, 1912 there was a 1) tumlng pelnt (westerly extreme) about N

1ch. .55m. G.M.T.. Between 10h. 55m. and the easterly ‘extreme at 11h. 10m.
mentioned in the tablé there was a movement of about 14/ (13y) to- the east. T}_n_s

- was. interrupted by some six small short: period oscillations. = Between 11h. 10m, and
11h. 46m. there was an aggregate movement of 13" (12y) to the west, interrupted by -

some 15 -small short period oscillations. ‘The portion of curve between 10h. 55m. and
11h. 46m. compmses the bay BE-W assigned in Table LXXII to the hour 11h. to 12h,

. Between 11h. 46m. and 12h. sm. (the E " ‘turning point mentioned in the table) ‘thers

was & smart movement of 30" (27v) to the east, interrupted by some nine minor
oscllla.tlons The retum movement to the west, molud,mg some nineteen small osclllatlons
- was mostly concluded by 12h. 46m., and the second bay E-W which is  assigned - in

Table LXXII to the hour, 12h. to 13h. may be regarded as extendmg from 11h. 46m. to -
12h. 46m.  But the general movement to the west was resumed at a slower rate after . -
12h. 46m “and the position emstmg at 11h. 46m. was not recovered until 13h. 30m..

Thus opinions might differ as to when the seconid bay.ended: During. the two hours

In, questlon the H trace shows a number of tiny.oscillations and there is even a shght B
general coneawty (mammum of foree) centering about 12h. Om., but'this scems too -
-indefinite to be described as a bay + —. Between 13h. and 14]1 on March 24, more

‘than 30 small oscillations varying .in’ character ‘can' be detected in the D eurve.

These were superposed. on a general drift to,, the west, whlch continued until nearly,

. 15h.. The turnmg pomt aSSIgned at 13h. 45m ,1n ithe table was the result of a larger

than usual swing to the west, 1mmed1abely reversed which supplied the - most westerly

readmg between 12h, and 14h. 25m.

,. TaLe agaln March 29; 1912. Here there was an exceedmgly pronunent bay
W-E in D, the turnmg pomt (W) at 15h som. G, M .T. bemg the westerly extreme .

A

A
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]
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“for the day There were synchronously promment bays, each + —, in H and V
‘The turning points at 15h. 55m. in H and l6h. 10m. in V—which represent. the

maxima for the day—differed a Tittle in-time, but the curves are rounded, and small

oscillations determined the exact times of the maxima. Oplmons might differ as to

exactly when the bay novement began or ended i in any one of the elements, but the
existence of a’ bay movement, of 4n outstanding character. as compared with the

'movements in adjacent-hours, is patent to the eye. 'In this case the one bay movement
was ‘common to the two successive hours loh to 16h. and 16h. to 17h. Also while o

there were as usual numerous short period oscillations, these were of trifling amphtude
in the case of H and V, ancl even in the case of D. doubt was felt asto whether spec1a1
mentlon of their existence was oalled for. '

There are eleven hours in Table LXXII for Wluoh there is no auroral entry, for

'example 11h.:to 12h. on April 27, 1912. The auroral. observation leading - to the

inclusion of 16h. to 11h. in the table ocourred at 10h. 59m., and there was every
reason to suppose that the aurora continued bright during the earlier part of the -
subsequent hour. TIn'this and all the other similar cases, the magnetic character of

- the curves showed that the hour was clearly associated with an immediately preoedlng, '

or sucoeedlng hour to which-auroral eharacter 15 or 2 0 had been a.ss1gned

During some of the principal auroras the most. outstanding magne'mo pheno-

-menon is- indoubtedly the size and-number of the short perrod oscillations, especially
" D and H. . Examples are.afforded by June 8, June.9 and July 6, 1912. . Usually

a bay movement is also recognisable on these occasions, especially vin the V curve.
When bay movements occurred SImultaneously in the three elements the most fisual ,
type was EW- in D, and. + — in H and.V. Some of the best marl\ed and -most
regular- bay movements were of comparatlve small amplltude, and on such occasions
two bay movements sometimes occurred in close or immediate sequence. -One of the .
two bays might be of very small amphtude and visible only beoause the subsequent or

preceding portlon of curve was exceptlonally quiet.

§31 In all, 250 hours are 1ncluded in Table LXXlI The earliest'ended aﬂ 7h.,’
the Tatest ‘at 23h. G.M. T:,-and the number of occurrences in the suceessive Greenwmhj

~ hours were as follows''—1, 6, 10, 11, 19, 25, 38, 37 19, 19 717,10, 12 20, 7 2. The two

hours ending respectively at 13h. and at ‘14h. GM.T. supplied practically equal.
numbers; 38 and 37, of occurrences. Thus the time of the greatest frequency may be.
put at 13h, G.M.T., ¢e., 223h. T:M.T., and anotller max1mum appears during the. hour .

ending at 21h,, say - 201h G.M.T., or 6h. L.MT. ‘This seems in general wgreement
~ with the results obtained by Sir Douglas Mawson* from all his auroral observations.

It is true that he makes the morning maximum of frequency at 6h.-or 7h."L.M.T. the
prlnolpal one, but that is when allowance is made for the 1mp0331b111ty of seelng aUrora

13

* Records of tho Aurom Po}ans, P 166,
" .
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Cape . Demson very. concluswely md.lcated that the daily” penod of apparently most
inténse aurors was between 9 p.m. and 11:30 p.m. (é.e, between 113h. and 14h. G.M. T, y

fits in exactly- with the results embodied in Table LXXIL These results also throw o

an interesting light on the data arrived at in Tables XLVII and XLIX for the dmrnal;'

. variation of magnetic disturbance a Cupe Denison. . Taking the whole fifteen months’

available, it was found that whether the mean magnetic character or ‘the frequency of -
occurrence of character 2 was accepted as the criterion of magnetic disturbance, there
was a prmolpa,l 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 appear that this secondary maximum of

magnetic disturbance is 1nt1mate1y associated with the maximum in, the frequency of

_ bright aurora which occurs at praotlcally the same hour.

Tho fact that S1r Douglas found, wher_1 allowance was made for the influence of =

“twilight, ‘that the frequency of durora went on increasing from a minimum at 2h.
LMT: (163h. G.M.T.) right up to the time when daylight intervened, 1s also very
suggestive in view of the fact that 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.M.T. {or
113h. L.M.T.). - This is-at least in-harmony-with the view that.the phenomena which

appear as aurora when the absence of other light permits,. oontlnue (Whether visible
or invisible) throughout the twenty -four hours, and- a.ttam at Cape Demson a maxunum_

,.‘near local noon.

Of the 250 houis moluded in Table LXRII “there were onlv 227 for which the
record Was Gomplete for all three magnetw elements. ~ The dlstrlbutlon ‘of these 227

~ hours throughout the (Greenwich) day, and the correspondlng mean -values calculated.
for“the hourly ranges appear in the earlier columng of Table LXXIII. Mean results are
.giveni for.the two years separately, as well as for. the ‘two.combined. Excluding .the

first’ and last hours, for which the number of occurrences was insufficient, the ranges’

-obtainéd for D show little dependence on thé hour of the day. In tlie case. of H and
:V._the ranges tend to be larger in -the:five hours endlng at 16h. G.M.T. than at other - -
times. The mean V. range is the largest in both yesrs, .but its' excess over the mean

D and H ranges is not large. For the two years combined, the mean D range is

$hade 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 cons}ldered the excess of the V daily range over

'the D - daily range was fa,lrly similar ‘to that seen in Table -LXXTII. -But, the mean

'a,bsolute daily range in D exceeded that in Hx y There was, however, a tendoncy n

‘the absolute H. range to mcrease in relative 1mportance as dlstur‘oa,nc" increased.

A remarlxable feature n the results from hours of brlght aurora in Table LXXIII ‘

s the relatively’ small size of the mean hourly ranges for 1913 as compared with those
for 1912.. The reduction is relatively much greater than in the case of the all-day,

bE e
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da.lly ranges Tt is due partly to the absenoe durmg the auroral dlsplays of 1918 of

~ any magnetic disturbance a,pproa,chmg several associated with euroral dlspleys durmg

June and July, 1912, and partly to the large nimber of’ cases during 1913 when
‘magnetle condltlons at tmles of aurora were quiéb rather than disturbed.

' '1he ]ast elght columns of Table LXXHI deal speolally with June and September,

1912, the only two months for which measurements had been made’ of “houil¥ fanges

fon all’ days. Of the 140 hours of bright aurora-during 1912, J_une‘cont'rib:iited‘ 30 and
September 19. The columns headed “ aurora” give the mean ranges deitved from
‘thése thirty-niiie of nineteeri howis. . The nunibeis of occasions for which the féspective

“hourly means were obtained ate given eiiclosed in breokets‘ For example; the valiie
~-for the mean range of H for the hour 12—13h. in June was a mean derived froin seven
‘days. " The columns headed “ all ” give for eompanson the mean ranges detived from

_a.ll days of the month.

o o

l‘he values given at the foot of the colunnis headed zmrora, _are obtalned

‘ from the aggregate of the ranges on all the houts-of bright aiirora divided by the
'number 39 or 19, of these hours. The values at the foot of the columns headed “ all ”

*are enalogous quant1t1es derived from the all day raiiges. - For example, the mean

."Value 20y, for Hin June is derived from (18 x1 + 30x4+ 33x7 +. )= _39'.

i

TR S

lt will: be seen that while the range durlng an hour of bright. aurora was riot.
' mvamably in excess of the average from all days of the month, the exceptlons to the
.rule were few, and on the average occasion of brlght aurora the range was more then :

‘the: mean from all days. ‘

The mean hourly ranges derived from the 58 houts composed of the'. 30 Juiie
-and 19 September Hours of bright autora are respeetwely 50 y for H and 67 y foi V.

" The former is-alinost identical with and the latter fiot very. lergely in exdess of the

means derived from all the hours- of: brlght aurora durmg 1012, It thus seeins

‘teagonable to sippose that the conclusions denved from "June and September are
. fa.lrly apphcable to 19]2 as a whole. ' ‘

§ 32 As already mentioned, the assigniient of auroral eha.raeters .and so ‘the
choice of hours included in Table LX XTI, was made before the pubheatlon of the volume

. Records of the Auirora Polaris.” - When it appeared it contained on p. 149 o list -
- drawn up by Sir Douglas Mawson of the cases when speoial colour was noted.” Tl
- great majority -of the hours’ thus indicated had been included in Table LXXIII, buit in ‘
“view of their special selection by Sir Douglas Mawson it appeared desirable to discuss

them 1nd1v1dually In more detail, and that’ accordlngly has been done. The magnetic
‘ciirves had been gone through anterior to any of my work on the aurora, and a list
had been made’ of shoft period disturbances. for oomparrson With: correspond.lng
'drsturba.nces 'at Cape - Evans of Eskdalemulr The list~ so - formed included: - a
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eomlderable Huitiber 6f the oteasions o Sir Do"'g‘l'et's ligt: Tn caged wheré 4 detailed
comparlson is intended with Cape Evans and Eslxdalemulr the data fiow givén are .
léss exhaiistive than woilld otherwise liave besn the. case. It is hopéd to Feprodiicé

somé of the portlons of riagnetic trace dorderiied ifi 4 subsequent vqu‘me—

My 5, 1912; 21380 (11h. 5 G-I T.). —The last previous cbiervation recorded :
“at which aurora was: obséived; Gectirred 3% hours eaflier, 56 it i§ uhtéitain hoi
suddenly the aurora developed The note at 21:30 is ¢ Clear sky: Bright moonllght

A bright aurora in progress A eontorted eurtern aboutb 45° up #  The colsurs
o observed werte green, yellow and pink: The subsequent notes wefe 2i-35. The
. cirtain has 1i6¥W Fisen to 60° up ERE 74810 Tt has new faded . . 7 09:45
and 24:00 “No aurora v1s1ble The aurbral characters a.warded were 20 for the
' hours 12h. and 13h and 0+0 foi 14h &ind 16h. G:M.T. '

We have here to do apparently with a very 1ntense aufora, Whloh dld not
however, teach the zenlth and whleh was of comparatlvely short duratlon

In this inistatice What' the magnetlc cuives show i a falrly isolated dJsturbance
commenelng sharply in both D and V at about 1ih: 15m. The H magnet Wag
tlc]\mg it the time. The ihitisl movements, to the ecast in D a.nd increase in V
iere Very large and rapid: They were followed by rapid oscillations of considetable
- size, especlally in D, the oscillations beiiijg most noteworthy between 1th. 30m““und
12h: 10, . The oséillations about 11h. 50imi: brought back D beyond its orlglnal
posmon, and what thé D tiace shows is & sort of double bay with the magnet ﬁnally
pomtlng & good deal to thie west of its original position. The V trace stiows a single
- deep bey, tha fécovery nob bemg quite complete Thi§ was one of the short gtortns

‘sominiofi 6 Caje Denisoii and Capé Hvans. The storm Was oié of thogs dealt with -

i the volume devoted to the Cape Evans obsérvationis. ' The Cape Evang ctrves fire
. 'reprodueed i Plate XXXVIITA of that volume, which inclides the five hours endmg '
a.t i3h: ofi Muy 5: :

Magnetlc character 2 was ossugned to only two houts 12h and 13h the saine.is
got auroral character 2, but chatacter 1 was assigned: from 8h: to 11h: and from. 14h:
'~ to 19h. Thus it was fiot a case of a highly disturbed time occurrmg in an otherwise
absolutely quiét time, but of a period much: miore highly disturbed than adjacent
perlods a,nd exhlbltrng disturbante of a specml type. The conelusmn of the special
_dlsturbance is Dot so clearly inatked as 1ts cominehcéement, but there was ho strlklng
- hipvehiént a.fter i9h. 80mi: and the bay in V ended abott 13h.

- Ot pos1t1ve 1nforma,t10n ds o the presenCe of aurord is hmlted to the teri
fhintites 11h. 59in: to 12h: 9mis GMT, W]llcll 1neludes only the eiid of the perlod
durlng Whlch magnetle oscillations were promment We algo knew that dvtora had:
ceased to be visible by 13h: 14m. ‘ -

12¢32—0 :



208 - o - MAGNETIC DIbTDRBANCE«-—OIIRED

May 12, 1912, 17-00 (7h °9m GMT) —The ea,rhest suroral note on this
evening 'is “16-45. The sky .is now dark enough to discern seyeral 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 colour in the lower border of the principal

~ curtain:  The only further auroral note for several hotrs is ¢ 18-00 (8h.. 29m G.MLT.)
The nebulous arch still continues, but is gradually fading.”

The a.uroral characters 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 dlsplay, which was brllhant for an hour or so.

May 12th was a day of cons1derwble and prolonged magnetic disturbance. In
all, fifteen hours including 1h. to 9h. were awarded character 2. The day was also
thhly disturbed at Cape Evans, and the Cape Evans’ curves for the first fourtecn and
‘the last three hours of the day.ate reproduced: 1n Plate XLI of the volume devoted to
that station. Two intervals, 7h. to 9h. and 11h. to.12h., contain comparatively

isolated ‘disturbances,- and are included amongst those for- WlllCh comparative Cape
Denison and Cape Fvens data will be given, The first of the: two intervals.includes

a_.mongst_those for which comparative Cape Denison and Cape Evans date 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 might possibly have
béen- seen - earlier than 7h.-14m. G.M.T. . The D trace -was the most disturbed. It

‘shows a deep bay, the turning point-in awhich at 7h. 35m. supplied the extreme ecasterly

Teading of the 'day. The commencement ot the bay might- be put at 7h. or earlier,
but ‘the ‘miost ‘striking part of it was a sharp easterly - ‘movement commencing about

7h. 25m. and including the time when the most brilliant aurora was recorded. -After

the easterly extreme, there was a large nearby continuous movement to the West the

‘most rapid portion of which ended before ‘8h. 15m. During the time covered by the
“bay in the D curve there was also a bay in the V éurve, 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 ‘was no.larger than during
adjacent hours. The disturbance was not one which made any great.appeal to the

eye, and was In no way remarkable for-short per1od oscillations.

.,

May 15,1912, 20-45 (11A. 14m, G.M. T) —The latest previous a_uroml note
‘stated . that. the sky was ‘obscured untﬂ 20h The note at 20:45 Tuns : A bright

nebulous band 30° up + . . :at the R, extremity- Was_ a strongly coloured green,
"myellow‘ and red streamer.” Aurora of various. intensities mostly faint is noted at -
-intervals up,to 23:00 (18h. 29m. G.M.T.), after which no aurora was seen 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 auroral charagters awarded
‘were 1-5 for 12h and 18h., and 05 for 14h. The megnetlc characters” were 0 for 10h..
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2 for 11h. 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 of Cape Denison and Cape Evans. The dis-

- turbance i in H and V seemed rathef to lag after that in D; and reSembled rather two
short bays than one long onme. All the traces showed dctive oscillations, though .of

'no great size about 11h. and a little before 11h. 30m. The times when the brightest
auréra was noted were 11h. 14m. and 11h. $lm.. Though decidedly reduced* after
12h., magnetic disturbance remained fairly active until 13h. -

The maghetic - disturbance on this occasion, though not very large, is fairly
distinctive, and its most active time, if not 1dent10al with the time of the brlghtest
aurora, made at least a close approach to it. '

. June 3, 1912, 21-40 (12h. 9Im. G. MT. ). ~—-It is noted that at 18:00 the sky was
clear, but no aurora was visible. The next note at 21:30 is to the efiect that an arch
was  visible in bright moonlight. The note at 21-40 states, * The arch- has slowly
extended to the W., and is very bught and shows a red lower border and a greenish
tint above.” The note at 22:00 is to the eﬂect that the display had faded very much,
and no aurora was v1s1ble at 22:10 or 92-30. A slight revival occurred at 22-45 (13h;
14m. G.M. T) and 2330 (13h. 59m, GMT) The auroral -characters awarded were
15 for 12h., 20 for 13h. and 10 for 14h, - Every hour subsequent to' 8h. was awarded
magnetic character 1, but the dlsturbance was of a very third- rate character and
there was nothing except:onal between 12h. and 13h. '

: June 8, 1912, 22-55-(13kh. 24m. GM T.) et seq. ~Aurora. of minor bnghtness
was noted at 20h. 35m. (11h. 4m.) and 22h. 40m. (13h. 9m. G.M.T.). -The note at
22-55 runs, “ A very brilliant aurora ... . Two. strongly defined curtains over-
head . . . These wax and wane rapidly . .. . The luminescence ripples along
the curtains.” The Hisplay seems to have been at its maximum from 22:55 to 23-10
- (13h. 39m. G.M.T.). “ The brightest colour eflects happened between 23h. and 23h.
5m., when bright rose-pink and red appeared below the usual green1Qh~yellow of the
curtain, ‘and emerald to peacock green above.” The curtain - -eached the zenith
‘during this time. Aurora of considerable though. smaller brightness is noted as

A appearing in or near the zenith at 23- 12, 23-25 and 23-40 (14h. 9m. G.M.T.), and at

lower altitudes at various times up to 00-40 (15h. 9m. G.M.T.). No aurora was seen
‘at 00-50. There was a faint revival of it at 1:00 and 1-15 (15h. 44m, G.M.T.), but
. that was its last appearance. - The auroral characters awarded were 1-0 for 12h,,
2:0 for 14h., and 15 for 15]1 and 16h. Magnetic character 1 was awarded to 12h.,
but with that exception every hour up to 16h. got a 2. The day was thus generally
disturbed, but the disturbance between 12h. 30m. and 14h. 30m. G.M.T. was quite out-
‘standing. This was ohe of the intervals selected for-the comperizon 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. G.M.T.-- This includes the time when .the most
striking colour effects were seen. . - . e .
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most; outstandmg drsplays observed At 1ts ohmax 11', ‘ivas a rema.rkable exhlbltlon

of intense auroral activity and of colour,” - On the magnetic side we have one of the
mdst; outstanding exhibitions of large rapid osolllatlops and the range in H and
.'stlll more in V, was very large : :

» The - Cape Evans eurves for the whole of June 8th, and the ﬁrst ﬁve hours of

vJune 9th, are reproduced in Plate LIII of the volume dea,hng w1th that statlon

4

June 0; 1912, 22-48 (13h.. 17m. G.M. T.)—Aurora. was. observed at the earliest

:observa’mon of the evening 17-00 (7h, 29m, G.M.T,) ‘and at every subsequent obser- -

vatlon with one exception. At 22-25 (12h, 54m, G, M T.) 1t was very bright, It was’

fainter at 22 40 ‘but was brighter again af 22-44. The note at 22:48 is, A small
ammount . of colour appears . . .'and the. aurora has brrghtened genera.lly A
‘band reached the zenith at 23:00 (L3h. 29m, G.M.T.), Aurora of varying brlghtness '
‘was reoorded at intervals until 02-35 (1711 4m) After an hour or more’s absence,
it was again v1s1ble, but very faint, The auroral characters awarded were 10 from

Sh to llh 2 0 for 13h. and 14h s 1:5 for 15h., 10 for lGh a.nd O 5 for 17h and 18h

Wzth the exceptlon of 7h oh., 11h and 17h,, whlch got 1, all the hours were
of magnetlo character 2. l‘here was active dlsturbance ar Cape Demson the whole
‘day subsequent to 11h. ,40m,; with comparatlvely quiet intervals from 14h Oom, to
14h. 30m. and from 16h. to 17h. There -were speclally oscﬂlatory times from 1211 Om.
to 12h, 45m,,.and from 14h. 50m to 15h, 40m. The 0111y anroral observation dumng
the first of the 1ntervals was at 21:45 (12]1 ‘14m, G M.T.). The remark made 18 merely
t Dltto,” implymg that the condltlons were snnllar to those observed 12 hours earher,
22 25 (1211 54m )!- When aurora was desorlbed as very brlght magnetlc dlsturbance
though active was much less active' than it had been shortly before, As regards the .
seeond mterval ~14h. 50m. to 1sh. 40m.; iy ‘when | rapid magnetlc osellla,tlons were .
partlcularly in ev1dence, there are notes'of aurora at 00-20 (14h 49m.), 00-40 (1 5h, 9m. ),
00-55 (l5h 24m.) and 01 10 (l5h 49m, G.M.T.). " On the first of these four occagions
the note rups, “The aurora has 1norea,sed n brllhanoy An arch 15° up . . it
On the last threg of the occasions it was less bright. The fact that magnetlc d1sturb~ :
‘ance was much more prominent, durmg these fwo times of moderate aurora than during
the time of its greatest brillianey is evidenced by the fact that the times whigh had been
selected for the comparison of Cape. ] Evans included only the two 1nterva]s 11h,, 30m. to
13h, Om., and 14h. -30m. to 1611 O0m. On. this occdsion; as a matter of fact the

dlsturbance at Cape Evans Was compara.tlvely trlﬁmg

Wlnlst the magnetic dlsturba,nce synchronlses wﬂ;h the brlghtest aurora was

-Wgul.d not have failed to attra,c.t special ,attent;oe if it had ocourred on an otherwise

quiet day. In V there was a pretty regular bay o+ — (or increase followed }Jy
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.deerease) lastmg from -about 13h. 10m to 14h Om., which may be. regarded as’
1nolud1ng the whole period of the brightest, aurora. The V trace during this time
wag In 1o way spec1a.ll} oscillatory. In H there was a sharp bay —+ from about
13h. 17m, to 14h. 14m., and short pemod oscillations were more in ewdenee than i in V..
The niovements in D included an extreme westerly turning point about 13h. 25m. and
an extreme easterly turnmg pomt at about 13h, gom, The ranges| mcluded n the move-

eare

or 21: 45 (12h 14111 G M T, ) but the lower e]\y was then obscured by SHOW.- drlft Lowr

arches were observed at 22:07 (12h. 36m. G.M.T.), 22:15' and 22-30. Th_e first "

" intimation of promlnent aurora is “ 23:04 (13h. 33m. G.M.T,). A bright arch 35° up.” B

The followmg note is attached to the interval 23:05 to 23-20 (13h. 34m. to 13h. 49m.
G.M.T. -) i=="" At 23h. 5}m. the aurora hurst out fmmmg a great broad mass 40° up.

The colouratmn on the upper portlon was bright green, shading off below into. rose-
pink and red; The celour effect is the greatest yet noted at Cape Denison . .
Color effeets repe‘mtedly appealed until 28h. 10m, , . . The phenomenon gredually '
‘waned,” Brlghtemng of the display was noted at 23:30 (13h 59m. GMT) 23:39
and 23-35. Aurora apparently of gonsiderable - strength was noted at 23:43 (14bs

12m G.M.T.) and 24-00 (14h. 29m. GMT ).. It then became fainfer, and was even.

;ny;glhle_et 01:25 (15h. 54m. G,M.T.). Later it revived, was bright in the zenith .ad’
"04:10 (18h. 39m. G.M.T.), and continued to be visihle until 07:30 (21h. 59m. G.M.T.).
Aurora, wag thus present almost contmuously duung nea,lly the whole night. The
euroral characters awarded were 2:0 for 14h. and 15h 1-5 for 13h 18h 19h, and
21h , 1:0 for. 16h 20]1 and 22h ‘ '

Magnetlc cha.racter 2 was a.SSIgned to every hour from 13h to 2411, ‘with' the
exoeptlon “of 17h Whleh got a 1. The latter was an hour n w]:ueh no aurora was
geen.

© The earliest dlsturbanee that makes an appeal to the eye 1s a bay, EW. D ‘
+ —=in H and 'V, lasting from about 12h. 15m. to 13h. 20m. This is remarkable
chleﬂy for the resemblanee between the traces frorn the three elements, whleh )
remained elosely in phase ‘

s

A.s will - a,ppear later, reeemblanee between the H and V traees was often
~ close, but on this occasion the resemblaice extends to the I) trace. During' the time
of the bay .the ranges were D 30y; h. 47y, V 83y. Rapid oseillatielis though of ro
great size, were present from 12h. 30m. to 12h,, 50m. This 1neludes a.time, 12h. 44m.,
when a bright, though low, auroral arch was observed

The next movement which appeals to the cye is sharp bzw — 4, in the H" |
trage, lasting from about 18h. 35m. to 13h. 55m.. The. movement Whleh produced
'practlcally the totaI fall in H, SBT to ok onl?f two or three minutes, and occurred
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during the time when the aurora was at its brightest. During the time, of thls bay
in’ H, short period. oscillations, though not of any. great amplitude, Were prominent
in the traces of all three elements, but the H trace was the only one showmg any .
marked 1nd1v1duahtv ' '

Disturbahce remained active but of a soméwhat nOiidéS.Ci'ipt character. - An
idea of its activity can be derived from two hourly ranges which were as follows, the
“auroral characters being added for purposes of comparison :—

Hourcnding'atr—j- 13h. 14h. _15h.' 16h. 17h, 18h. 19h. QQH. 21h. 22h. 23h. 24h,

Y’ ¥ ¥ ¥

: Y |y ooy Y v |y ¥
. Hourly range D .,....| "25 |~ 50 39 i 35 120 117 04 . 47 41 102 38,
“Hourly range H ...... a6 [ 101 | 47 | 40 | 20 | 42 | a4 | 54 | 46| 47 | 8 | 5L
Hourly range V ... 83 | 100 | 51 | 83 | 47 | 7&¢ | 160 | 85 | 102 | 20 | 120 | 31
Auroral character .| 15| 20 | 20 | 10 | .. | 15| 15| 10| 16| 10 | 00

Tt will be. observed that - the ranges within the hours bear- little relatlon to the

" auroral character figures. No aurora was observed within the hour ending a.t 23h.,

‘but the ranges it supplied are amongst the largest.

June 30 1912, 20-52 (114. 21m GM T)—Brlght moonhght prevmled on thls

.occasion, ‘which .probably explains the restrained nature of the language descriptive
- of the aurora. The earliest note of -aurora was at 20-08 (10h. 37m. G.M.T.) when a

faint nebulous arch was 5° up. " This was’ observed to be brlghter at .20-47 'and at
20-50. The note at 20-52 is “*Arch much brighter and' more active. The lower
border is of a reddish tint.” Aurora, which one would suppose from the language
employed to have been only moderately bright, was observed up to altitude of 14° or.
15° at 21-05 (11h. 34m. G.M.T.) and 21-20 (11h. 49m. G.M.T.). Faint aurora was
observed at 21+:35 (12h. 4m. G.M.T.) and a “medium bright ” arc up to 9° at 2203
(12h. 32m.) and 2220 (12h. 49m. G.M.T.). No aurora was seen after this, but there
was bright moonlight. The auroral characters assigned were 1 0 for 11h;, and 1'5
for 12l and 13h. The magnetic characters were > 1 for llh and 13h., and 2 for 12h.

There was a fair amount of magnetic disturbance from 9h. 30m. to 12h. Om,
but 1t was of rather a nondescript character, no two elements being at all in phase;
In- D. there were threc.distinet but not deep bays all E.W. with westerly extremes at
about 9h..40m., 16h. 18m., 11h. 12m. and 12h. 8m., and casterly extremes at about

Oh. 55m., 10h. 38m. and 11h. 28m.- H foll from 9h. 45m. to 10h. 10m., rose from

10h. 10m, to 10h. 22m., fell from 10k, 22m. to 10h. 40m., and rose frem’ 10h. 40m.
to 11h. 25m. The last was the largest movement. Towards the end of it, and
subsequently until 11h. 50m., short period oscillations were somewhat more prominent.
V showed no special disturbance until 10h. 30m. Two bays then presented them-

' selves, both + —. The first e\tended from 10h 30m. to 11h. 5m., the sécond lasted
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about an hour and. was much the deeper. There were short pemod osolllatlons during
both the bays in V, but of trifling amplitude. "The aurora was brightest towards the
‘end of what were the largest movemerts in D, H-and V. But the short period
. oscillations were of quite a trifling charscter, as compared for example with those
recorded between 13h. and 14h. on June 8th. An idea of the gomparatively minor
character of the disturbance may be derived from the following partxculars of the
hourly ranges. The auroral chara,cteru are attached— ‘

Hour onding at— . | 10n. 11h. 12h. . 13h.
N ' Yo Y Y Y
Hourly range D..ovvennniininininnens -29 45 © b6 . 14
-Hourly range H........... . 19 .26 24 .| 24 7
C Fourlyrange V. i, 7. 27 67 28
Auroral charzeter ..o, - 10 . .15 - 15

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 2317, When'
it ‘was first recorded runs, “ A powerful aurora is in.operation. Curtain . .,
30° up.. Faint colour phenomenon . . . The display waned rapidly. at 23-29
- (i3h. 48m. G.:M.T.).” Bright moonlight reduced the brilliance,.and only stiong effects
visible.” At 23-23 (13h. 52m. G.M.T.) the aurora was ““no longer visible in ‘the
" ‘moonlight.”, It was, however, seen at 23-33, 23-50 and 2400 (14h. 29m. G.M.T.),
* but not later. The auroral characters awarded were 20 for 14h.,-1-0 for 15h.,, and .
0:0 for the subsequent ‘hours. Magnetic ‘character 2 was awarded to 14h. and 15h.
All'the other houts of the day fro_ni gh. to 24h: obtained character 1. -The interval
'13h.20m. to 14h. 30m. was one of those selected for the 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 which at about13h: 20m. was more definite than
‘the conclusion. The turning pomt at 13h. 4om. supphed the ‘most edsterly reading
of the day. Movements 1n H and:'V, force 1ncreasmg, commenced practically
simultaneously with the commencing movement. in D. *The turning “points, at 13h.
 85m. in H and 13h. 40m. in V, supplied ‘the maxima of the day. ~ Short period
oscillations, but of small amplitude, were preéent in 511 three curves during the time
" when the brightest aurora was noted. After a,ttalnlng a maximum, H and V both
fell pretty rapidly at first. The fall in H, however, was soon 1nterrupted and the
subsequent movements were for a time rather irregular. The fall m v progressed
rapidly until 14h. Om., and it continued at a slowel rate with some interruptions until
.nearly I4h. 25m.  V was ‘then still a oood deal higher than at 13h. 20m. A second
rise then sét in and’ contmued untﬂ about 14h. 36m. A’ decided tendeney to fall then
set-in and continted until 16h. Om. when 'V had nearly the same value as at 13h. 20m.
Durmg the’ second rise in V and subsequenﬂy up to 14h 50m there were some falr '
movements in H, : -
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Th il be obsstved that the brlghtest alifofa was observed a foif miititibes
subsequent t¢ thé principal turning points whicli- ocevirréd in all thies elements: “Froiii
the appeatafics of the curves we c¢an hardly dvoid the coricliision thidt thé movements
following the tumiing points represented the second stage of 4 disturbatice which

-commenoed about 13h.-20in. The inference we should naturally draw 18 tliat the

giiroia . had been in existence for some httle tlme before 1t was seen The aurora-

......

_ln V.

(7h. 29m. G.M.T.) briwards iiientioti aiitora. It Wy Very ‘bright abt 18-00 (8h. 2om.

_July 5, 1912; 1950 (10h. 19m.._G.M.T.) et seq.—Ea.rIier noti'oee from 1700 X

G.M.T.) and'18-15 (8h. 44m. G.M.T.). At 19-00 (9h. 29m.) there was a bright curtain '

O’

up. The noté at 19-50 runs, ““ An excep’clonally brilliazit d.lspla.y A curtain
about 10° up . . . the lower edge of a deﬁmte reddish tinge.” Records of
. aurora go on at short 1ntervals until after local mldnlght 14h: 29iti. G.M.T., when the
sky had bécone largely overcast. Notes as to colotr inélide the following :—20-05%
and 20-07 (10h: 38m. G:M.T.) “ jiink lower border;” 20-10 (10h. 41in: G.M.T:j ¢ sheets
‘of lilac colour;,” 20-13 (10h. 44m. G.M.T.) “lilac stréamers,” 20-39 (1ih: 8m. GLM:T:
“pink  below - shading into ‘greén tints above,” 21:30 (l1h 59, G:M:T.)
“ pinik ‘lower ‘border;” 23-10 (18h. 39iii. G.M, T) ‘very strong curtains < . , colodf
shoting,” 2315 (18h." dém: C:M.T.) “an Hitensé cirtain showing brick:réd; rose- plnk
lilac and green tints.”  Pink colour was also observed at 23-34 and at 23-41 (14h: IOm
G.M.T.). Auroral characters were awarded as follows i—8h;.1-5, oh. 2-0; 10h. 1‘5;
11h."2-0, 12h. 90, i3h. 1-0, 14h. 2:0, 15h: 1-5. This and the subsequent day, July 6
were two of the five days which Sir Douglas Mawson mentions ad supplying the inost

remarkable colour effects. This aurora, océutred during a time of most persistert

majmetic distirbance. From 17h. on July 3id to 6h. on July 6th évery s1'”g1'e' libtir

wis awarded fiaghetic character 2, with the exception of 7h. oh the 5tH, which got

......

a 1. July. 5th was also persmtently disturbed at Cape Evais; but durihg the Louts
-wlien aurora was observed at Cape Depison no interval presented itself which seemied
fitted for the initercomparison of the twd stitions. The miovements at Cape Deiison
were in general of a very irregilar character and the different eléiments were totb i

phase. "~ There was littlé in the general appearance of the curves to suggest one 1nterval '

of ‘time as ‘more appropridte for measuréments than anothér. Hoiitly ranges ieid

accordingly imeasured with the following resu]ts, the aurora.l oharaoters Being added,

for oompa,ratwo purposes

Hout ending at— 8h. 6h. | 10h. | ilh. | gk [ 1sho | 14h. | 1Bk
¥ L L PR T O s ¢ Y. e
: Hourly mnge D feeeliada 48 34 |- 38 | 88 136 Iz 1. 63 . 64
Hoiirly range H .cnt| 27 | @7 55 169 140 144 .88 99 .
. Houtly range V. ..ii..it 37 30 | 47 174 50 . 04 101 151
4 . - . i R . R I I
. hurghad chatdeter | 16 | 20 |0 15 | 26 .26 | 16 | 20 | 18

v
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July 6, 1912 0655 (July 5th, 21K, 24m. G.M.T.).~It would appear that prior
to this frequent observations had .been taken without detecting aurora. Conditions,
however,. were .unfavourable, as there was bright moonlight, while much of the sky
. was overcast. The note at 0655 rims, “A curtain 7° up .- . . pinkish and -
- greenish colours visible.”  Aurora was ale6 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. Tt was invisible:at 07 49, but at 07-58
(22h. 27m. G.M.T.) a faint curtain reached to the zenith. -No further observation wais
_made in view presumably of twilight. The auroral characters assigned were 1-5 for |
22h. and 1-0 for 28h. As alreddy explained, a long sequence of hours including 22h. -
and 23h. were of magnetic character 2. As compared with the immediately preceding
houis, disturba,uce was enhanced between 21h. and 22h. at least in D and V. .'The
‘hour was oné 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. Tt was to the west in D, and was a fall in both H and V:
The. turning point (mmlmum) in H was reached about 21h. 22m, near the time When

’ .

.aurora was brightest. It was reached a few minutes later in V and D.. What

' happened close to-the turning point in D is doubtful The- appearance of the curve
suggests, that some ‘obstacle. held up the ma,gnet for some minutes, The‘ return

.movements, to the east in D, and representmg 1ncrease of force .in - H and Vs Were
Jarger in D and V. than the .commencing. movements... The resultmg bays ‘are,in: ;the
case. of H and V sharply terminated at about 2lh 45m But the. D movement
~continued up to 22h., though at a slower rate. . The appea.rance of the curve. suggests :
that the entire bay forms a dlsturbanoe of definite source. If so, it Would appear that
the conditions first detected as aurora at 21h. 24m. must have then been n emstence
for fully twenty minutes. Short period oscillations were not ab all promlnent between

21h. and 22h. Though aurora was seen at 22h. l4m. and 22}1 27m.; . magnetic

~ conditions were a good deal quieter between 22h. Om. and 22h. 30m. than they ha,d'

been' for a good many hours. A rapid westerly movement in D beg%n at 22]_1 30m
a ohange of 2° 25' (132 y) taking place in about fourteen minutes.’ This was followed
‘ by a larger but somewhat slower easterly movement terminating abouf 28h. 25m.
The resulting bay in I closely resembles that experienced between 2lh. and 22h.
"The aurora seen at 22h. 27m. may possibly have continued durlng thls second bay, -
though invisible on aooount of twilight. :

July 6, 1912, 18- 40 (9h. 9m. G.M.T.) et séq.—This was one of the ﬁve ‘oceasions

S of specially brﬂhant colour “effects particularised by Sir Douglus Mowson Aurora of

‘varying -intensity had been observed at intervals since 16-05 (6h 34m  G.M. T.).

Every observatlon taken since 16:19 (Gh 48m. G.M.T). had shown it, though 1t wag

“ almost gone " at 17-26 (7h. 55m. G.M. T ). The note at 18-40-runs, “ An aroh 102

up : ~of a- famt ‘reddish:- oolom' While this whs- apparently the: earhest'
T 2032-9 :
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-bservation of colour, later occurrences: Would seem to have been a good deal Dbrighter, -
judging by the following notes :—20-43 (11h. 12m. G.M.T.) A brilliant arch . .
i'reddlsh lower border,” 20-46 and '20-48 “lilac colour,” 20-50 (1lh. 19m. G.M.T.)
“ colour rose to.lilac,” 21-06 (11h.35 m. G.M.T.).- Brilliant lilac coloured curtains,”.
21-26 (11h. 55m. G.M.T.). “A vortex of colour and motion ‘crossed “the zenith.”
" Avrora continued to be recorded at every observation until local midnight (1413 29n. -
.G:M.T.). "At several obsérvations tinies in the early moming it was invisible, but it
then fevived and was recorded at every observation time from 04:15 (18h. 44m.
G.M.T.y to 07-40 (22h. 9mn.), when it was overpowered ' by twilight. Red or pink
© .-colour was noticed-at 04:36 (19h. 5m. G.M.T.), 04-43% and 05-15 (19h. 44m. G.M.T.).
‘The auroral characters awarded were 2:0 for 12h. and 20h., I'5 for 13h., 19h. and 2h.,
1-0 for 7h. to 10h., 14h., 15h., 22h. and 23h., -5 for 11h. and I'6h., and finally 0-0 for
17h. and 18h. Magnetlc character was 1 from 7h to 11h., 2 from 12h. to i5h., 1 for
-16h., and 2 for 17h. fo 23h. ‘ :

If preceded by a quiet tlme, hours 7h. to 11h. mlght have been a°s1grcd 2%, |
'but the disturbancé during them:was active rather than large.  Subsequently, except
'from 15h. to 16h,, the movements were-larger, but if we except 11h. Om. to 13h. Om.
.dlsturbance was' active rather than great. The movements between 11h. and 13h.
 were very. large, and between 11h. 30m. and 12h. 30m. they were very highly ovcillmtory
The H and V instruments at -this tlme were more than usually sensitive, and both
~traces got oft the sheet. The two D traces also got off the sheet, and for a time near
“12h."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
‘portlons ‘of curve which mlght represent either D ‘trace or V -trace, or partly both
- “If these were V’ trace, t the - daily range in'V was greater than that given in Vol I%,
whﬂe if 'they were D trace it was the daily range in that element: which was under-
estimated. 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. ma.y‘be over-
estimates ; 'the ranges for the other two elements for these two hours are in any case
underestimates. The results are as follows; the auroral characters - being uddcd for
c:omparatlve purposes ' L '

"Hourendingnt.‘.'..7h.'. 8h: | 9h. | 10h. | 11h. | 12h. | 13h. | 14h.{ 15h, | 16h." 17h.| 18h. | 19h. | 20h. | 21h. | 22h. |-28h.

: ylrlry |y vyl vy v vy oy vyl |y
Hourly range D 25 14 9 15 24 | 289 | 140 | 19 28 26 3 41 61 63 50 63.) 46
Hourly range H 28 14 18 18 13 | 498 5OQ 23 21 18 24 30 67 43 31 68 I 47
Howlyrange V | 271 7| 11| 16| .15 | 205 | 17 [117.| 30| 17| sa| 25| s0{ 01| 31| 64| 67

Auroralcharacter| 101 1.0 101 1.0 1 05| 20| 151 1-0! 101 05| 001 00 161 2201 15 ]-0 1-0

 July'T, 1912 04-36 (July 6, 19%. 5m. G.M. T.) et seq—As this fell i in the same
‘Greenwich day as the previous occurrence, the two have been discussed together above
They were presumably pa.rts of the same. exhlbltlon ' S

|

4

* Vol T of this Series. '
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August 6, 1912,:17-00 (7h. 29m. G.M.T.) —The earliest note. of the evening ab
' 16:30. (6h. 59m. G.M.T.) recorded “a bright curtain seen in daylight 4° up . ~.'."
The note. at 17-00, was, “ Ditto, but more intense. The colour appears yellovnsh to
pinkish green, probably apparent colour affected. by the daylight.” This seems the
only reference to colour. There are numerous observations of aurora throughout the
night up to 06:28 (20h. 57m. G.M.T.). At three of the times of observation aurora.
was invisible, but there i is no (Greenwich) hour from 7h. to 21h. in which it was not
seen. The auroral characters. awarded were 2:0 for 7h., 8h., 10h., and 11h., 1-5 for
gh., 12h., 13h., 14h. and 16h., 1:0.for 15h. and for 17h. to 21h. The magnetlc character ‘
was 2 from 4h. to 9h. 1ncluswe, and ‘1 from IOh to 17h, mcluswe. It was 0 for 18h.
- and 21h., but 1 for 19h. and 20h

There were some considerable movements, but none of any great rapidity, and
- short period oscillations were in no way corrspmuous Of the larger movements the-
one which makes most,’ appeal to the eye is a bay E.W.in D, and — + in Hand V,
' .lastlng in D .from about 6h. 30m. to 8h. Om. It commenced some ten minutes later

" in H and vV, and its conclusron in these two elements is 1ndeﬁn1te The ranges In.

the course of the 131 hours were 223Y in D, 180y in H and 72y in V The corres--
pondlng Cape Evans’ trace was, un{ortunately, mlssmg, 80 that a companson was.
-1mp0551b1e Subsequently there was what mlght be regarded as a very prolonged bay
E.W. in D; lasting from about 83h to 15h - The H and. V movements during this time.
do not make  much appeal to the eye, but the value of I 1ncreased falrly steadllv up
to 14h the mean value for that hour exceeding the 8h. mean.by 77y. Much the.
* most conspleuous movement during the remainder of. the time. When aurora prevalled
was a bay W.E.'in D from -about 17%11 to 19%]1 The ranges durlng the. interval.
were 99 y in D 32v In H and 77¢ in. V. There was a fair bay 4+ —1in V, but it.
commenced half‘an hour later than the bay in D. L
The coloured aurora occurred during the progress of the first and largest bay -
movement, but no special oscillations accompanied. it. The auroral display during.
the time of the later bay was seemingly faint rather than bright. Hourly ranges were
measured with the following results, the auroral eharaoters being added for com-
paratlve purposes '

Hour ending st ......... 7h. | 8h. | oh. 10h. | 11h. | 12h. | 13h. | 14h. | 15h. | 16h. | 17h. [ 18h. 10h. | 20h. | 21h.

Y Y Y | Y| Y Yol v Y Y Y Y R T O I S

" Hourly range D ......... 186 | 211 30 7 47 21 45 30 69" 20 20 69 84' 131 -
 Xourly rango H ......... 118 { lo4| 91| 17| 36| 32| 40| 43| 17| 28| 16| ‘12| 20| 28| 7
"Hourly rangs V ..., 70| .69 21| 82| 31| 38| 20| o2 76| 45 36 25| 8O 33 10

Aurorél character ......| 26| 2:0 | 157 2:0 20| 16| 16| 16 10| 15 10 ‘101 10| 10| 10
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August 21, 1912, 20-20 (1 Oh 49m GIT. ).—The only earlier . observatlon of -
the night taken at 18-00 (8h. 31m. G.M.T.) reported merely the existence .of bnght
moonshine. The note at 20-20 .was A bright nebulous arch 5>up . . . Colour
bright yellow with' a pink lower edge.” A curtain 8° up was noted at 20-48 (11h. 17m.
" G.M.T.). No aurora was visible at 21-11 (11h. 40m. G-M.T.) or at several later hours,.
but the sky had become misty. The auroral characters awarded were 1-5 for 11h.
and 1:0 for 12h. Magnetic character 1 was allotted to these two hours, and to several
other hours -immediately before and after them. But.in assigning these character
ﬁgures attention had been mainly directed as was usual to the H and V traces. The
~ D trace contained ‘a. fairly prominent bay of long duration extending from a.bout gh.
to 15h. The turning point of this at 11h. 2m. supphed the extreme easterly reading
of the day. -The portion of D triice from 10h. 30m. to 12h. Om. formed as it were a
ba.y within a bay, which included bgth- the times twhen aurora was observed The

ranges durmg this perlod of 14 hours were D. 56 v, H 24 v, V. 39y, The amplitude
wag thus very modera.te and short penod osclllatlons were not promment

, September 12, 1912, 20-26 (10h. 55m. G.M.T.)—The two earliest observa.tlonk :

. _of the evemng at 1800 and 19-55 (10h. 24m. G.M.T.) disclosed no aurora, which was -
first observed “at 20-05 (IOh 34m. GMT) The note at 20-26 runs, “ Two “bright.
arches with streamers 5° up . ... faint reddish tint below.” Aurora was noted
at all the subsequent observations up to 00-45 (14h. 14m. G.M.T-), but all at low altitudes
and mostly faint. No aurora was seen at 01-30 (15h." 59m. G.M.T.) or 02-15 (16h.’
44m. G M.T.), though the sky awas clear, but a faint glow was secen 0300 (I7h. 29m.

G.M.T.). The auroral ‘characters awarded. were I'5 for L. and 12h., -0-5 for
13k, and 1.0-for 14h. to 16h. The magnetic characters awarded -were 2 for: Ih., ¥
for 1211 ~to-15hs;-and O for 16k Previous to the aurora, from 5h. to 10hv, the magnet1c=
: character had been T.~ The only prominent fea.turc in the curves is a bay EW in D,
4+ — in H and V, which supplied the extreme easterly reading of the day in D) af:
10h. 50m., and the maxima for the day in Hvand V at 10h. 50m. and 10h. 58m.
respectively. . The bay may be regarded gs extending from Foh. 30m.. to 12h. om.,
an interval selected for the comparison of Cape. Denison and Cape Evans. The pfme
cipal part of the change in all the elements. cecurred, however, i about. 2% m‘in:uﬁes;,.
from: about LOh. 47m. to Ith. 14m., the movements during that interval constituting
2 bay within a bay.. Their range was 71y in D, 37 in H, and 48y in V. This
.-secondary bay includes the time of the brlghtest aurora.. It contains some rapid
oscﬂ]atlons but of a very minor character. There is not}un«r in_ the appearance of .-
the H. and’ V. curves after. 1211 which- suggests the existence of any specul source of
disturbance. The movement in the declmatlon magnet to the west between 12h. and
15h., as. derived from the mean hourly values was fully twice as great as'in the average )
day of the month, but it presented no special features. '

September 18, 1912, 21-20 (1 V. 49m. G.M.T.) et §e_q.--'At the earliest observation
“hour 20:00 (10h. 29m. GMT) nO aurora was seen. It was first observed at 21-09
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(11h. 34m. G.M. T.) when a bright curtam wa,xmg and waning attained an a.ltltude of
15°% The note at 21 20 runs, ““ The display is now very bright and active- and shows
colour . : . In eight minutes the curtain rose from 15° to . ..~ . 50° ¥ AL

. 21-25% (11h. 54:5m. G.M.T.) A coronal vertex in the zenith ” is réported. At 21-30

{11h. 59m.-G.M.T.) ““ The curtain now reached a maximum southerly position about -

- 10° south of the zenith.” The aurora seems to have Temained bright until 21-50- (12h.
o 19m, GMT.). But-at 21-57 there was only a small curtain and at 22: 03 (12h .32m.

. G.M.T:) only a nebilous glow 10° up.” No aurora was seex later than this, but there

was mioonlight, which miight have obscured faifit effécts; and later the sky became

' overcast The auroral characters a,warded were llh 00 12h 2-0; 13h: 20 14K, 0-0.

and l for the four subsequent hours S - .

: 'lhls 18 one qf_ the five occasmns specified by Sir Douglas _Mawsbn a8 ’pre,se_nting "
the most remarkable colour effects. . According to the note on his p. 66, “ The display

“.was .. . . almost next to the great onc of early July. The coronia effect at tlhe
zenith as the curtain passed over was well illustrated. The colour ‘was chiefly rose-

pmk and emerald green . . At tlmes the general outline of the curtaln was
: repeatedly traversed by waves of excitation kindling 1t successwely from
West to east with a brilliant light.” : :

ThlS would seem to ha.ve been a sharply defhied 1sola.ted occurrence of aurora;

and it; was accompanied by rhaghetic distutbance, whose commencement & little before .

11k, 80m. is sharply definied iy all the elements. The interval 11h. 20m. ‘to' 12K, 50m.
which includes all the: notable mévements was one of those Selected for the comparisoir
of Cape Denison and: Cape Evans. The traces at: Oape‘- Evans from 0. to 14h. dppear -
in Plate LVﬁI of the volume devoted to that station. At Cape Denison the Ceins

mencerient; may - be pit’ at 1Ih. 271, the commencement: movement being to the éast

in D, and a rise in H and V. "~ It brought D to the extiéme edsterly position of the
day at 11h. 40m., and H mmultaneously attained its maximum value for the. day.
From 11h. 40mi. to 12h. 10m. the ‘traces' weré: all- cons1derable oscillatéry. One of the

. oscillations brought D at I1h. 50m. to a position more westerly by 40° than the position

existing at the begmnmg of the disturbance, and another brought H at 11h. 58m: to, |
the minimumn value for the day. After these extreme positions were attained further
oscillations  brought: D to the east- of its undisturbed position, and enhanced H

_temporarily above its original value., Thus the dlstulb‘m(‘e in D and H were not

simple bays, though initially of the bay type. The V trace also experienced rapid

~oscillations between 11h. 40m. and 12h. 10m., but. the principal movement was an

wncrease of force which brought 'V to- its maximuny for the day at about 11h. 55m,
The oscillations: left. V considerably enhanced above its initial: value, and the fairly

* rapid fall which went. on. until ¥2h. 30m. completed a disturbance. which may fairly be:

_rega_rded as of the Qrdlnalty bay type It will be noticed that the most osclllatory
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time in the magnetic elements included the time when the most outstanding auroral-
effects were observed. But the oscillations, though decidedly exceptional, were poor
compa.red with those observed on July 6 between 113h. and 12h., and, on June 8
between 13%h anid 14h., and on May 5 between 113h. and 12h.

-

October 15, 1012, 2202 (12h. 31m.  G.M.T.)—The earliest observation of the
evenmg at 21-58 reports a curtain 10° up. The note at 22:02 runs, * The. curtain
extends and bnghtens rising to 15° . . . A reddish colouration appears on the
lower border.” ~ A““faint reddish colour ” was also observed at 22.10, and a “ flash
of red and green ” at 22:15. Fainter aurom was observed at 22-18 and at 22:36 (13h;.
5m..G.M.T.), but none was visible later. It is explained, however, that‘ “ durmg tlus
dlsplay medium moonhght and considerable twﬂlght prevalled ?

The ;:mroi”a;l characters a.iva'rded were 1-5 for 13h., and vl-O’ for 14h. _ Hours 12h.
to 15h. gpt'ma'grietib character 2, and the three folldWihg hours magnetic character 1.

Thls would seem to have been a short isclated appearance of aurora: There
was considerable magnetic dlstulbance some of it decidedly oscillatory, both earlier
and later in -the day, but ‘the aurora was presumably dssociated with a somewhat
prominent disturbance, which in the case of H and V took the shape of a simple 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 18h. 30m. was one of those selected for the comparison of
Cape- Denison and Cape Evans. " Plate LX of the volume devoted to Cape Evans
reproduces a-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 time when the aurora was observed but
they.are of a trifling character. '

October.17; 1912, 21-45 (12%. 14m. G.M.T.).—Aurora was réported: at the'éarliest
observation hour of the evening 21:40 (12h. 10m. G.M.T.) wlén 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. G:M.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
to 13h., the adjacent holrs receiving character 0-0. The magnetic characters assigned
'wcre 2 for 11h.,1 for 1 2h. and 18h., 0 for 14h. to 17h.. During the time when aurora
‘Was seen fairly active westerly movement was in progress. an D, but the character
of the H and V curves was rather 0 than 1. The appearance of the curves between
12h. and 13h. is not at all suggestive of the presence of any special cause of- disturb-.
ance, while the appearance of the ourves betwgen 10h. 30m, and. 12h; decidedly is so,
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May 1, 1913, 2115 (11A. 44m. G. M T )- mThe magnetlc tra.ces for thls day are
mlssm" : . ‘

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

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

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

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

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

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

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

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

- The day as a whole was an exceptionally quiet one, twenty hours “out of the
twenty-four being of character 0, and hone’ of ‘character 2. But during the .time of
the aurora; the H and V' traces showed two very regular’ bays in immediate” sucoessmn '
to one another, the two' elemients appeating'to be almost exactly in phasé. A tiuce
of a third very shallow bay followmg immediately on the other tvso -can also be made



,312.- - . ,l MAGNETIC DISTURBANCE-&HREE. o

out. . The bays are all + —, s, the rise of force conies first. Tummg pomts ‘which
Were (tempomry) maxima and minima bemg dlqtlnglushed as +, — the followmg
are approprlate times ;— S

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

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

Time. : o . Ranges.

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

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

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

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

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

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

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

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

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

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

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

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

$ 2032~Q S - : i |
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- July 17, 1918, 23:08 (13h. 37m. G.M.T.) et seq.—First seen at 1724 (7h. 53m.

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

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

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

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

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

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

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

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

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

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

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

-

‘e -

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

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

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

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

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

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

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

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

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

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

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

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

»

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TanLe LXXI—Expectation of Magnetic Disturbance d

Aurora Visible and: Invisible.

uring Hours when

Houts of Day when Aurora

. ’ \
Number of 2’a

during Hours of Day
when Aufora

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

- Been. Not seen.

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

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

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




TasLeE LXXII.—Occasions of Brighter Aurora,

v

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

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

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

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

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

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

} i - |- . - tions. '
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TapLe LXXII.—Continued.

"
A

Avurcral Data.:

Magnetle Data. .

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

0z8

Auroral Data,

Magnetic Data.

Time of

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

Auroral Data,

Magnetic Data.

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

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

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

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

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

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

— " Colour.

TLoeal, | :Green-

v

'Ty]ie. ’

© Dir. ¢

. D.‘}I "

Y.

asn7li2j14l |

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

April, 1913

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

wrafess|sre]ese]eni]ons

30

29

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

10[44]
12
13
14
12
13
20

33
10
19
16
20

R £

opal

70

-90

10

40 -

50-

- 45
90

14 .

90

|

N.N.W.

*N.E.: |9

8.

t

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

N.
N.E
ENE:

eaita
1513
1612
.13

&

- | 9]12
N.N.E. |...
“N.E.

N.N.E.

30(12
|13
320

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

13} 54 W,
14/'18W.

s b

O.E.

10]157E:]

8 E.

197E.

50+
4o
504

47+

D Yo

54—
40—
15+

)

- 1-28[ 13| 241 Irregular-

»

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

50+

88+

“20F
254
~58+
27k

I

17
1 90

A58},
426
1 41)
69].

41}

18

10
1

10
54
12

-'8]..6].- 8

120
71

(- 60
»27

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

v

‘Bay W.E., oscillations.

:Bay.E.W." e L e

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

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

BayEW. .0 ..

Bay E.W.
Irregular

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

AN

s ,.;rreguiat

S -B&y-—f—-—d Caan
--Irregulé.r

.| Trregular

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

.| Irregular

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

B&y -+ — s,
Rather quiot een

..{"Undulations = ~

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

.l Irregular, -

-Irvegular,

4.] Trregular, -

.] Irregular.”

..| Irregular.

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

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

Bay + —, oscillations.

‘Bay +-—.

Irregular,

"Undulations.

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

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

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

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

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

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

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

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

s
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TABLE LXXiI.——Continued.

'9z8

- HEIMHI~HONVIUNISIA DLLANDVI -

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

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

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

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

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

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

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