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time in the magnetic elements included the time when the most outstanding a)l~()ral.

~ffects were observed. But the oscillations, though decidedly exceptional, were poor
compared with t~ose observed on July' 6 between' 11th. and 12h., and, on June 8
between 13th. arid 14h., and on May 5 between 11th. and 12h.,

October 15, i912, 22'02 (12h. 31m.' G.M.T.).-Theearliest observation of the
evening at 21'58 reports a curtain 10° up. The note at 22'02 runs, "The. curtain
extends and brightens, rising to 15° " . . A reddish colouration appears ,on the
lower border.'" A ," faint reddish cdlour" was also observed at 22.10, and a "flash
or-red 'and green " at 22'15. Fainter aurora was obser~ed a't 22'18 and at 22,,36 (13b;.
Bm. G.M.T.), but none was visible later.' It is explained, however, that" during this
displaY,medium moonlight and considerable twilight prevailed." ,

The imroraJ characters awarded were 1'5 for {3h., and 1'0 fo~ 14h., Hour~ 12h.
to 15h: got -magnetic character 2, and the three follo\ving hOlirs magnetic character 1.

,. . ,

, This would seem to have been a short isolated appearance of aurora, There
was considerable magnetic distur,bance, some of it decidedIy osCillatory, both earlier
and later in -the day, but the aurora was presum&bly associated with a somewhat
prominent disturbance, which in the case of H and V took the shape of a si~ple bay
+- -, commencing shortly after 12h. and finishing about 13h. 30m. ' During the same
time there were three prominent movements in D, to west, to east, and to west again.,
The interval 12h. Om. to 13h~ 30m. was one of those selected for the comparison of
Cape Denison and Cape Evans.' Plate LX of the volume devoted to Cape E,vans
reproducesa-'portion of the traces of October 15, but refers to hours prior to the
appearance ,of" aurora at Cape Denison. The D, H and V curves 'at· Cape Denison
all show short period oscillations about the ti~ewhen the aurora was observed, but
they.are'or'a trifling character., '

October.17, 1912, 21'45 :(12h. 14m. G.JJ1.T.).-Aurora was reported at the'eiarliest
observation hour of the evening 21'40 (12h. 10m.G.M.T.)'whim there was a nebulous
arch '14° ·up. The note at 21'45 runs, "The arch has risen to 20« .' ~" . A faint
reddish tinge on the lower border; considerable twilight." , The presence of aurora
was noted 'at intervals up to 22'30 (12h. 59m.GJ\'l.T.). None was seen at 22'45 (13h.

'14m. G.M.T.), ,or,at,the later hours of observation. Auroral character 1'5 was assigned,
tv 13h., the adjacent hours receiving character 0,0. The ~~gnetic characters assigned:
wcre 2for llh.,l for 12h. and {3h.,Ofor 14h.to 17h. _ During the time when aurora
was seen a fairly active westerly movement was in progress ,in D, but the character
of the H and V curves was rather 0 than 1. ' The, appearance of. the curves between
12~. and 13p. is not at all suggestive of the pr,esence' of any special cause of -disturb-.
ance, while the appearance of the curves between 10h. 30m, and.12h; decidedly is so,

:1
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May 1, 1913, 21-15 (11k. 44m. G.M.T.).--The magnetic traces for this day are
missing. "

May 5, 1913,20'15 (11k. 44m. G.M.T.).-Aurora had been seen earlier in the
evening at lS'OO (Sh.29m. G.M.T.), but IlOlle was visible rot 19·34 .(10h. 3m:). The
note at 20'15 mentions "A broad, bright. . nebulous arch with a reddish lower
bor·der. . reaching 6° in elevation." At 20·20 the arch had risen, and a'strea:mer
curtain reach~d 'to 40° above the horizon. Aurora was reportcdat each ~ubsequent
observation time until local midnight (14h. 29m. G.M.T.), when the sky became
obscured. 'The auroral characters awarded were 1'0 for 9h., 0:0 for lOh., "1':5 'fo~

11h., 1'0 for 12h., 13h.and 144:,0'5 for 15h. Every hour from 9h.to 15h. got
magnetic character 1 except llh., which got a 2. .

The most noteworthy disturbance during the hours when aurora was seen was
, a bay, E.W. in D, which commenced it few minutes before 10h. and ended about 11h.

Neither this nor 'the corresponding H and V traces was at all remarkable f~r short
period oscillations. , Hourly ranges were, measured with the following results, the
auroral character being added for comparative purposes. .

I I I I I

,
Hour ending at- 8h. !lh. lOh. lIh. 12h. 13h. 14h. 16h.

Hourly range D ............
Y Y Y Y Y Y Y 'Y
91 36" 21 56 15 19 19 . 31

Hourly range H ......... ;.. 58 40 24 24 II 21 16 32
Hourly range V ......... :.. 45 21 II 22 14 22 22 ' 43

Aurorn.l chara.cter ......... 0·0 j 1·0

I
0,0 1·5 1·0

I
1,0' .1·0' 0·5

•

. The 'hour ending at Sh., which represents the large.st ranges included 'only one obser­
vation taken at 7h. 59m;, at which no aurora was seen: It may be remarked as a
coi~cidence that specially bright aurora was also observed on the same date of the
previous year.

June 11, 1913, 22'54 (13k. 23m. G.M.T.).-The earliest observation of aurora
was at 20'12 (10h. 41m. G.M.T.). It was also seen at 21'05 (l1h. 34m.) and 22'07
(12h. 36m.), but was invisible at 20'52 (l1h. 21m.) and 21'45 (12h. 14~. G.M.T.). It
continued to be seen at each subsequent observation until 00·20 (14h. 59m.), after
which it was invisible for several hours. The note at 22'54 ,runs, " A bright curtain
with a tinge of red below. ." The auroral characters awarded ,were 0·5··for

,l1h., 1'0 for 12h. and 13h., 1'5 f~r 14h., 1'0 for, 15h. and o·i) for the next three hours; ,
Magn",tic character 1 was, awarded to 13h: ,and 14h. All the other hours of the day'
subsequent to 6h. were of character O. ,I "

The day as a whole was an exceptiOlially quiet one, twenty' hourS'out of the
twenty-four being of character 0, and ilOne of 'character 2. But during the time of
the aurora,' the H arid V traces showed two very regular'bays, in immediate's~cr,e~slOn

to one another, the tW(!' elements appearing' to be almost exactly in phase: A 'trace
of a third very shallow bay following immediately on the other two can also be made
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out. ,T~.ebai~ are a.ll .+ ~, i.e., the rise of force. conies fIrst. 'Turni~gpoints' which
were (tempor~~y)niaxima and minima: being distinguished as +, -, the following
are appI;opriatetimes:-

!rurni~g points-
H 12h. 2!1m. (-j, 12h. 52m. (+ j, 13h. 12m. (-), 13h. 30m. (+ j, 14h. om. (-...:), 14h. 40m. (+ )'"
V., 12h.27m. (..,-), 12h: 52m. (+j, 13h. 12m. (-j, 13h. 30m.'(+), 14h. 15m. (-), 14h.,40m: (+j.

The recovery (fall) constituting the second part of the third bay was indefIni'te.., Tlmt
bay appeals to the eye mme asa check than as a reversal of tlie regular change il~
prog:ess'atth? tin'1e, 'The turning points at'12h. 52m. in V and at 13h. 30m. in I-~
supplied the maxima of the day~

From the start up to 13h. 12m. the D tr~ce ,vas Closely in phase with the other two:
The commencement maybe put at 12h. 25m., 'or at 12h. 31m., representing a westerly (W.)
turning point. The next turning point at 12h. 48m. represCl1ted the ~aster1y extreme.
Of the day.. Instead; however, of a .turnillg point at 13h. 12m.; we have the westerly
movementcontinuiJig until13h. 30m. A comparatively small mo~ement to the eas~

then· followed, leading to a trirning point (E.) at about 13h. 38m., The ~vester1y

movement ,vhich followed weIit on until nearly 14h. 30m. At 13h. 30m. D was stili
a good deal to the east of its original positioll., Tp.us the ~ trace from l:?h. 30m. to
14h. 30m. may be regarded as supplying two successive bays, the one ending and the

,other beginning at 13h.30m., or as a single .irregular bay. After 14h. 30111, there was
a temporary reversal or cheek of the westerly movement in j), corresponding
apparently to the third bay suggested by th~ H and V tra,ees. The fairest idea of
the amplitude of the movements accompanying the aurora seems obtainable from a
subdivision of the whole time of the disturbance into three parts, as follows ,-

"

Time.

12h. 27m. to 13h. 12m ..
13h. 12m. to 14h. 12in .

.. 14h 12m. to 15h. 12m. , ,. '

D
37y
20y

, lOy

Ranges.

H
24y'
22y
lOy

v'
52y
3:ly
~I y.

The brightQst aurora occurred during the second period, which answers to the second
bay in Hand V. At the times of the two earliest observations of aurora 10h. 41m.
and llh. ·34m. G.M.T. only the most trifling magnetic movemen.ts ,vere in progress: .

June 19, 1913, 23-16 (13h. 45m,G.M.T.) et seq~-Observations up to 22'00 (12h.
29m. G;M.T.) reported n~ aurora', but bright moonlight. At 22'30 (12h. 59m. G.M.T.),
hoi,vevet,'a nebulous band 8° up is reported, and at 23'04 (13h. ·33n;. G.M,T.) ~'.a very
brilliant curtain reaching as high as, the zenith." The note at 23·16 'runs, '" A very,
g~eat exhibition near the zenith. The main band 70° up shoi,ving' colours arid a

,swirling motiOll along it." At 23,'22 (13h. 51m. G.M.T.) the' aurora ,vas \' rapidly
,vanirig," an(tat 23'25 and 23·38 (141: 7m. G.M.T.) it was, faint at ~ !<:l\valtitude. It
'Y!1s invisi.ble at~4'00 (14h, 29ni.. G.M;.T.). At 00'33 (15h. 2m. G,M.T.), hoi,veveI, a'
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. bright arch up to 12° with areddish tint was reported. ,At the next observatiod time
oi·oo (15h. 29m. G.l\f.T.) the arch was much fainter, and observations froIll;'.,Ol·aO '
'(15h: 59in.' G.M.T.) onwards reported no aurora. ylsible. ,The auroral characters
awarded were 1'0 for 13h., 2'0 for 14h., 1'0 for 15h. and 1'5 for 16h. The magnetic

; characters were 0 for 12h. and 13h., 2 fori4h, 1 for 15h. andI6h.; and 0 for 17h.
'and 18h.

The aurora would seem to have been a comparatively short isola,ted,one,
confined to the .time 12ih. to 16h., and the thue of' exceptional b;illia!1cy is not kllown
to have exeeded twenty minutes, ending before 13h. 51m. A note explains ~hat the

, maximum might have preceded 13h. 33m., as an interyalof 34m. had elapsed sinoe,the
last previous observation.

,"'nat the magnetic curves' show is a .'quiet' time extending from 11h. to 13h.,
, ,then a disturbance which began at about 13h. 3m. in H and V with a sharp .ris,e: of

force, and went on to about 14h. 30m. ,There were considerable oscillations betWeen
13h., 20m. and 13h. 55m.Mter 13h. '55m. the' H and V traces, were very smdpth,'
though a considerable' change took place.in V. 'The disturbance was simplest in the
V trace, which shows a single bay + -, the turning point at 13h. 35m. stlpplyil)g
the maximum for the day. Short period oscillations appear on the V trace~from.l~h.

, 20m. to 13h. 40m." but they are comparatively small. Initially -.there 'was a csmart
rise in H, as in V, and it led to the.maximum for the dayat.13h. J2m...Mterbeing
nearly stationary for some minutes; H began to fall, but- oscillations ·then _setin~and

continued until about .13h... 55n~. At that time,. H was higher than it was originally
at 13h.. But the oscillations after '13h..30m., which, were much larger in H.thari)n
V, were mainly in the negative side, and sUPFlied at 13h. 48m. the minimum for the

'day. Mter 13h. 55m.,H began to fall smoothly, but the fall was slowe~ than in V
and stopped earlier. , The disturbance in D is in its general features a bay E.W.,
which supplied l!-t about 13h. 40m. the extreme easterly reading of the day. But

, 8uperposedon the bay movement were rapid oscillations, which though not large
absolutely were considerable as compared with the amplitude of the bay. One of these

, oscillations brought D at about 13h. 33m. a considerable distance to the west of its
initial position. The return movement, to the east produced.in five minutes a change
of 55' in D. These rapid changes in D were synchronous with the brightest time of
the aurora.'

The ranges from 13h. Om. to 14h. 30m.; whIch covers the time during which the
, ,aurora was' continuously visible, and also' the time of active magnetic disturbance,

were D 49y, H. 94y and V IDly.

Subsequently there were what might be' regarded as trifling bays.+ - in H
and \T,' from 'say 15h.. Om. to 15h. 30m., which includes' the two last au~orill

,observations. The range~durjng thi~ half:hou~ were D 16y, H 11y nnd V 13y.
; 2032-Q

"..
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July 7, 1913, 23'08 (13h. 37m. G.M.T.) et seq.-First seen at 17·24 (7h. 53m.
. ,9.M.r.) aurora was reported at every subsequent time observ1j.tion, with one exception
~pto02'00 (16h. 29m. G:M:.;r.), after which time it was inVisible for s~veral ho~rs~
The exceptional intermediate o~casion when aurora was invisible ;'vas 20'54 (l1h. 23m.
·11·M.T.)., It becarile visible again only five minutes later, thus it would seem to have
'bee~ practically continuous during st. hours.' The earlier observations up to 20'39
(l1h.· 8m. G.lVLT.) describe the aurora as faint or very faint, but in general it attained

j).l;iPsi9&l-:iI>Ne altitucl"es, being in the zenith at 20'19 (lOh. 4S1n. G.M.T,). From 21'54
(12h.; ?~W,"G.l\'I.T:) to 22·43 (13h. 12~. G.M.T.) it· is clescribed as moderately.bright,

. but its altituckwas then only 12° or less. At 22'53 (13h. 22m. G;M.T.) it is described
as bright, but the altitude, was only 4°. The note at 23'08 rlll1s, " A. long bright

,curtain. '" maxilimm elevation 25°, much motion at the E end where it is red.
below." .At 23'12 (13h. 41m. G.M.T.) ~t was" very bright again; red below .
iriaxirimm elevation 35°. At 23'15 it was "again very brilliant and much' colour",
ahd had "risen somewhat hlgher." '23'18 (13h. 47m. G.lVLT:) was" another bright

. peribd. . eolOll' effects pinkish. . greenish. '" Other times of
, spedal bfillialicy ,,,ere 23-20t and 23'26! (13h. 55lm. G.M.T.). It had' become much

failJte:rby 23'29 (13h. 58m. G.M.T.),' and subsequently was faint or very faint. On
"bile occasion 01"30 (15h. 59m.), though very faint, it was in the zenith.

-;': •• ' ,,..,.' :',Tlie.' auroral characters ,awarded were 1'0 from 9h.to 12h., ,1'5'for 13h., 2'0 for
,. ,.1-4,h., l:Q,for' 15h. ,and 16h.;0·5 for 17h.and 0'0 for ISh. and 19h. '

'. :, ". ,1£lie' magneticch~racters ,vere 1 for 9h., 0 for 10h., 11h. and 12h., 1 for 13h.,
" 2·foi -i4h:, 1 for 15lL, and o for 16h. to 19h.

There was minor disturbance from midnight to 4h., before aurora was seen,
ahd, agn.ih from 20h. to 29oh., 'but duril1g the intennediate part of the day it was
,generalli, veiJ' quiet,' except from 12h. to 15h., when the disturbance was very
l,noderatc., The ranges for the day as a whole were only p6' (50y) in i:>, 47y in ~I
and ',9Oy 'in y. The V range is slightly above the mean for the month,. but the'D

.ana H ranges ate well below. The magnetic character assigned to'the day as a: whole
was 0, and the international character 0~4.

The llisturbanco between 12h. and 15h. was of tho simplest ty:pQ in V, where i
consisted of two bays, the first extending from about 12h. 15m. to 13h. 15m., the
fecondarid deeper from 13h. ~Om. to 14k 20m. , The bays were both + -. The +
turning point on ,the second at 13h. 58111. supplied the maximum for the day. It
coincided practically with the termination of the brightest auroral period.

Dnring the earlier bay in' V there was the suggestion of a very shallow + ­
b~y: in H and there ,vas a fair E.W.bay in D, the turning point in which at 12h. 43m.
supplied tIle extreme easterly reading for the day.'
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, During the time ~f the second bay in V there was first' a small·rise in H to the'
maximum for the day at 13h. 37m., then a fall, with trifling short period()scill~tionfi

superposed, to the minimum for the day at 13h. 55m~ Th1s was followed by a: rise
and' some irregular move111ents, the movement immediately preceding 14h. 20m:
being a slight fall. The cQrresponding D disturbance .was similarly irregular: The
motion was 'on the ,vh~leeaste~ly to 13h. 42m., westerly to 13~. 55m"'eas~rly' to '
14h. 2111. and finally westerly, . The most· conspic~ous movement was tgat' to tlie
east 'between 1'3h..55m. ~nd 14h. 2m: The disturbance in D and Hbetween 13h.
30m. and 14h. 20m. might be regarded as composed of two bays, the first end.iIlg and .
the second beginning at 13h. 55m.; the first was the more oscillatory period, but
absolutely considered weresmaH. The ranges during the, times covered by the t~~

bays in V were as follows :-:-

Interval.

D
12'15m. te 13h. 15m. 25y
13h. 30m. te 14h. 20m :... . 20y ,

Ranges.

H'
,Dy
47y

V
lOy
52y

,
, ,

While the magnetic disturbance accompanying the brightest aurora had sufficient.
individuality to catch the eye, the fact that' it did so was largely due to the general,:.
quietneEs of the curves during ,adjacent hours. No one, I think, who regarded btilliant
l1urora and large magnetic distur1Jance as ip.variably ~ssociated,would have ,suspected
fr()m tIle appearance of the curves that anything very exceptional, in the .way o!
aurora had been going on.

July 10, 1913, 22'.53 (13h. .22m G.ll1.T.).,-Faint a~rora. was reported ~t liH3' ., ...,
(7h. 12m. G.l\1.T.), but it "'asnpt;seen, again until 21·35 (12h. 4m, G.~:T:l" ,~hen.t~~~e, •. '
wasa "faint nebulous band 2°.up ..." At.22·00 (12h. 29m. G.M.T.phere was" a
bright nebulous arch" 16° up, At the next two observation time,S, 22'15 and 22:25,
its altitude was greater,. but it was apparently less bright. The note at 22'5~ l1llls,.
"A bright nebulous band 35° up . . . sho,vs a tinge of red below in pJaces."
Aurora was subsequently reported at intervals until 03·23 (17h, 52m.G.M.T.), bejng
apparently bright or moderately bright up to 02'03 (16h. 32m. G.M.T.), and sUQse'quent
t9that faint or very faint. It was invisible at 0401 7 (18g. 46m; G.M.T.) ,

The auroral characters awarded were 0:,0 from 9h. to 12h., 1'5 tor 13h. to 17h.,
0.5 for 18h. and 0'0 .for 199. The magnetic character was 1 for 10h., 13h., 14h." 15h.,
17h., 18h. and 19h., and 0 for 9h., 11h. 12h. and 16h: '

,) , ". "

,Throughout the time of this aurora thc V trace was' faint and almost in;:isib.l.e
in places. No bays or oscillations of any 'size were visible. Neither the D no~ the
H trace shows any single large moveUlent throughout the whole day, and it was
awarded a daily character 0; but it was definitely unquiet during most of the, time
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wlien aurora was seen. The V .trace , app(lared .unsuitable for the measurement of
houdy rmiges, but the D ahd H' traces were IIiea~ured mth the following results, the
auroral character being added for comparative purposes.

...
I·

. .

Hour ending l>t- 12h. 13h. ' 14h. 15h. IGh. 17h. 18h. IOh.

y' Y y 'y Y Y Y y.
HO,urly mnge D ............. 13 27 15 15 17.. I 14 . .10 12
Hourly ran~o H ............ II 13 15 15 8 12 15 12

Aurorc.l cha.racter .: ....... 0·0 1·5 105. '1·5 105 105 0·5 0'0..

.J

When short period oscillations are small, as they were in the present case, their presence
·may not add much to the hourly ranges. . It has also to, be remembered that in July
the regular diumal variation is near its mini'mum. Thus the comparison of the ~bove

with similar previous data may suggest the influence of the aurora was less thi1ll it
actually. was.' Still? malting every allowance, it must be conceded that the magnetic
,disturbance was of a very trifling nature.

The most regular part of the disturbance in H was 11 succession of three bays
'+ :.......: betWeen 17h. and 18th., each lasting about half an hour. Aurora was certainly
.present duriD;g the two first bays, but whether it was present during the third bay it

· is impossible to say, as no observation w;as taken until aft<lr it was over.' .

. Sir ~Douglas Mawson's . list of specially bright auroras contains three more
ex~~ples, but they refe~to' dates subseqtrent to the 'stoppage of the magnetogmph.
All inclu4ed, Sir Douglas' list contains only nine occasiOl~s of bright coloured aurora

i iiJ.'1913, as compared with 19 in 1912, and the five displays which he considered the,
· most ~~tabieall, occurred in 1912.. As our discussion will have shown, some of the
~ccasio~s.ofb·rightcoioured aurora in 1913 exhibited little trace of magnetic disturbance,
and. none of the~ were accompanied by magnetic disturbance which at all rivalled
in inte~sity th~t displayed on seveml occasions duri~g 1912.. This is quite in keeping
with the resuits Of the more exhaustive investigation sU~1ll1arised in Table LXXIII.

. :' . "., .'. .

'. 1913 was the year of sunspot minimum,Wolfcr's frequency for the year being
j'4 a~ compared with 3·6 for 1912, and 9:0 for 1914; but the decline in sunspot
frequency from 1912 to 1913 appears trifling as compared with the decline in auroral
or magnetic activity at Cape Denison.

"
I '

'..

.t

.~ .
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"

.. ..
Anroral

I
, ,

0'0 0·5 1-0 ' 1-5 2'0
C11l;'rIlctcr.

"

)(n'toetlc

I o. I 1. I 2. 0·1 1. I 2. O. I 1. I ' 2.- O. I 1. I 2. ' 0: I . 1. I 2•t.1ul.ril.(·tcr. ,

1912.
April ... 3 7 ,I 3 7 3 8 13 6 0 3 0 0 1 1
May ... 13 11 6 3 3 2 9 17 2 1 10 4 ~O· 0 3
June ... 20 16 8 10 7 4 15 . 49 22 1 16 10 0 2 9

,

'July ... 34 25 6 24 8 3 49 47 17 11 5 10 0 . 0 7
August ... 53 21 2 13 8 0 43 20 1 ' 8 10 1 0 3 2
September 48 16 0 12 4 0 31 16 4 6 7 3 0 0 2

October ... 5 10 4 0 0 0 .1 2 3 0 2 3 0 0, 0
1913:

:March ... 6 0 0 2 1 0 3 4 0 0 1 0 0 0; 0
April ... 10 20

I
2 3 9 1 4 ... 20 3 1 2 2 .0 0; 0

~

May 26 3 1 8 3 0 4 22 0 1 4 2 0 0
,

0...
June, ... 41 9 1 18 10 0 36 36 '1 5 17 0 0, 2 1
July ... 34 19 0 24 5 0 49 -21 O. 22 21 2 1 0 1

'--'- --~
59 '

i-:-:--------.
Totn1s .... 293 157 31 120 65 13 252 267 56 ,98 37 1 8 26

----;-1--;-
1--

1
.Percentages ,6 61 33 6 44 46. 10 29. 51 20 3 23 74

. ' -

TABLE LXXI.-Expectation of Magnetic Disturbance during Hours when
Aurora Visible and Invisible.

,
'Expectation of Aurora.Number of 2'8

Itours of Day When Aurora dmioR' Hour!! of Day .e percentage of cIpeCto.tion
when Aurora tor average honr'of the dny

on hours C!' day when BurOra

Seen. '1 Kat seen. . Been. I Xot seen.' Seen. \ .. Notaecn.

,

1912.
April ... .... ., ... 13 11 58 117. 61 148
IIIay

,

15 9 59 93 62 162.. , ... ... ... ...
,June ... ~ ... .. , ... ." 17 7 111 74 85 136
July ... ... ... ... ... 17 7 82 69 82 143
August ... ... ... 16 8 37 81 47 205
Septomber ... ... ... .., 12 '12 16 98 28 171
October ... .. , ... ... 5 ; . 19. ' 24 234 44 . 11Ii

1913.
March ... ... ...... ... ... 5 '19 17 HI 62 113
April ... ... ... ... ... 14 10 27 . 87 41 183
May ... ... ... ... ... 15 9 33 18 103 95
June ... ... ... ... 17 7 11 6 91 121 '
July ... ... ... ... ... 16 8 ' 19 8 106 89

12 Month.. ... : ... ... ... --.-.. :::-.-,1--'-"'~-I--4~-'-I~~-','-'-"--;-1--,-l~



TABLE L~XII.-Occasionsof Brighter Aurora.

Auroral DatA. Magnetic Data. .. '.

-
Time of

H~'"
-Times ofTurning·Points. Characteristics of JrIagnetic ('urvp.~. _Occurrence. Hour. . .

.Colour: Type. Alt.. Di.

I 1-LocaL"\ Gr~en- ID. I H.
I

Y •. j).~ D. n. V.,wlch.

dIh Imldlb'I~1 '1 I 0 I dlhl m I m I m .,..\ rl T I I

,~......
.cT>

March. '1012.
24 21152411 44 ... A.S. 8 N. 24 II 10EJ ... ... 25 II ... BayE.W. ... ... ... Rather smooth ... .. . ...... ~..............

00 .. : 1229
.

~,•. 22 ... A. 8+ N. 12 5 E. ... ... '22 II ... Bay E.W. ... ... .•• Small oscillations ... .. . ..................... ;..-
... 23 15 ... 1344 ... A. 8+ N. 13 45 W. ... ... 14 8 ... Irregular to west ... ... Irregular ... .. , ... ...................... .Q

25 24 00 25 14 2~ ... B.S. 12 N. 25 14 27 W 30+ ... 17 26 ... Bay W.E. ... ... ... Bay+- ... .. , ... ..................... Z
t;<j

29 22 30 29 1259 ... C. 60 N. 29 12 20 E., ... 25+ 63 30 27 Bay E.W. Osoillations ... Irregular oscillations ... In'egular. '>-'3
30 01 05 ... 15 34 ... C. 15 ·N. 15 50W. 55+ ... 157 127 59 BayW.E. OsCillations . .. Bay +- .. . ... . .. Bay+-. C'
... 01 40 ... 16 9 ... C. 50 N.N.E. 16 ... ... 10+ 1I9 133 71 Bay W.E. Osoillations Bay+- ... ." .. . Bay +-. ......

'-'
H
U2
>-'3

April, '1912.
,....
'-<
~

20 190020 929 ... G.S. 18
NF.. r'"F.

30- ... 25 21' 21 Irregular ... ... •.. Irregular ... ... ... Irregula.r. t:::1
... 19 50 ... 10 19 A. 12 N.K ... 10 ... 25+. 17 19 17 Irregular ... Irregular Irrcgular. ::--... ... ... ... ... ... ... Z
... 23 15 ... 1344 ... ... .... N. ...13 18+ 24+ 17 44 61 B.ayE.W. Oscillations . .. Bay+- ... ... ....Bay+._. C'2

22 24 00 22 1429 C. 10 N. 2214 ... 25+ 30+ 22 20 17 Undulations, oscillations ... Undula.tio~, oscillations ... Undulatio:1.S. oscillation~.
C'J'... I

27 20 30 27 J()59 'g.p. c. 5 N. 2710 ... 45+ 45+ ... 23 36 Magnet stuck ... ... fuy+- ... ... .. . Doublo hay +. -. O'

....... ... ... ...... ... ... ... ... ...1I ... 17~ 5+ ... 32 17 ~1agnet stuck. ... '" Irregular, oscillatiom ... Double bay-+ -; :=:
::0:
t;<j
't"I

May, 1912.
422 004 1229 ,'" C. 15 ,N.N.E. 412 12 E. ... 2+ 42 26 15 Bay.E.W. ... ... ....Bay +- ... ... ... &y-t--.
Ii 21 30 511 59 g.y.p. C. 45 N.N.E. 511 30E. ... 46+ 158 . ... 306 Double hay E.W. ... ... Magnet 'stuck ... ... Bay +-.'

•.• 21 35 .. : 12 .~ ~... C. ·60 ·N.N.E. ... 12 o E. ... ... 165 ... 229 . Deuble bay E.W. .... ....Magnet .stuck ... ... Bay.+-.
1206 10 Ii 20 39 ... C. 90 ... 1120 45W. 28+ '" 51 34 41 Irregular ... ... ... Irregull1r ... ... ... Irregular.
... 1)6 50 ... 21 19 ... A. ·60+ N.N.E. ...21 ... 5- 15+ 33 39 22 Irregular ... ... ... Irreguiar ... ... ... Irn.>f,'1.ll:u•
... 17 00 12 729 .r. C.

I
20 N.N..E. 12 7 35 'E. ... ... 101 -.51 31 .Bay·E.W. ... ... ... S form +-+ ..... Double .bay + _ .

J6 20 4511, 11 14 g.y.r. RS. 30 N.N.E. 15 II 4 E. 0- 3+ 61 1I3 73 BayKW. ... ... ..: Double bay +. osciUa. Douolc ba.y +.-.
I : . tiona.

-!.-2-:L,-_

' ..... ~ ..
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Ul
>-il
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iz
iz
>-il

~
>-3.....
o
t':l
~
"tJ
t':l
C;j.....
>-3.....
o
;Z.

\

and second

\
\

\

Bay + -. highly oscillatory

Bay +-.
Bay + -,-,

bay +-:.
Undula:tions.

Undulations.
. Undulations.

... , Bay + -, highlyoscillatory.
Bay + -, highly oscillatory'

'... 1. Bay +-.

Undula.tions

Bay - +. oscillatory "'1 Bay + -. oscillatory.
...: Bay - +. highly oscillatory Doublc bay + -"oscillatOIY.

..":-Bay ~+. highly.oscillatoryl Double bay+ -, oscillatory.

... ... Undulations ...

... ... Undulations

... ... Highly oscillatory

... ... Highly oscillatory

... ... Oscillations ...

391'171' 511 Oscillatory

TABLE LXXII.-Continued.

12--'-...,141 29 E.

3W. 15- 15 26 20 27' Undulations ...
27 E.' 3+ 3+ 23 19 22 Doublo bay KW.

... , 45+ 35+ 122338358 Highly oscillatory
OE.... '54- 148 66303 Highly oscillatory

.. , 15 ·50 E. 50+ 22+ 48 45 1I5 Bay E.W. ...

912. 28 E. :{~~.} 15+ 137311 315 . Bay E.W.; highly oscillatoryl Highly oscillatory

... 13 25 W. 25- 27+: 68 128 136 Oscillatory ...

... 14... 58 I 7~ 175 151 Highlyoscillatory .

: .. 15 35 E. g~+ J10+ : 89 189 272 Highlyoscillatory .

1012' 22 E. 57.+ 55+ 25 46 83 Bay E.W. ... "'1; Bay + - ...
... 13 42 W. . 50+ 50 101100 Bay E.W. and oscillations ... Bay +,~.and.bay.=+

... 12 9W. 12- ... 40 43 03 Irregular, oscillations ... Bay- + ... .. . Irregular.

... 19 20W. ... ... '16 19 24 BayW. E. ... ... ... ' Irregular ... ... ... Irregular.

... 20 45+ 45+ 32 23 20 Irregular ... ... ... Iqcg~lar ... ... Irregular.
16 8 :30 E.' 4{)-.,- 40-,- 31 22 22 UndulatiolliJ ... ... ... Irregular .. . . ... .. . Irregular.
... 10 35W: ... ... 17 '17 12 Irregular ... ... ... fucgul;"r ... ... Irregular.
... 13 ... 57+ ... 24 47 6 Bay.E.W. ... ... ... ·Bay-f- ... -.. ... Bay +-.
... 14 12 E. 5+ 45 47 70 Bay.E.W. ... ... .... Bay. + -,- ... ... Bay +-.
'25 14 .... 59+ 30+ 12 15 17 Small oscillatiolliJ ... ... Small oscillations ... ... Small oscillations.
b6 17 ... 8+ ... 14: 13 .10 Irregular .. . ... ••.• t Irregular ... ... .. . Irregular.
... 18 35 E;, 1-,- ... 11 11 10 Irregular ... ... ... ' Irregular ... ... ... Irregular.
... 19. ... 14+ ... 8' a 8 Irregule.r .... ... ... Irrcgular ... ... .. . Irregular.
... 20' ... .... .... 6 5 5 Irregular, ... ... .. . Rather quict ... ... Rathcr quiet.

N.

...

N.

N.E.

N.
N.

N.E.

N.E.

N.N.E.
N.

N.N.E.
N.E.

N.

N.N.W

35
90
90
90
90'

7

6

90
65
45

50
90
90
20

8
20

35

90
15

A.
A.S•
e.
A.
e.
B.

B.
A.

A.

A.e.
e.
e.

C.B.
e.B.

B.S.
B.C.P.

A.B.P.S.
B.
B.
C.

" e.

g.p.f.

r.g.
r.p.g.y.

,.. \A:lforal Data~.
.

M.1.gractic D~ta .

. TiIrc of Times of Tnrning l)oint.<;~
Range in Characteristics' of ~I'agnctic Curvr.s. ~

\
Occuncncc. Hour. • . c .. .'

Colour. Type. .Alt. Dir.

I IH. I D·IH./V. I I V.~Local. IGmn- D. V: D. H.
, with.

d Ih/mldl hlml I I 0 I dl hi m I m I ill Y I y Iy I I

... ,2:;13,,1. .. 1141 4

.... 1231001.:.113129
.10 00 20 ... 14 ,19

)Iay, 1912.
'" 21 ~J9 12 8
J60505 1934
.•.. 0600 2029
.... 180016 829
... 1955 1024

2330 1359

....12211511°112144

... 2305 .. :1334

:2'~1124 00 25 1429
-27 03 30 26 17 59

... 0350 18 19
"'10450 1919
•.. 0600 2029

.... ,,221251 9112154

Junc, 1912.
:,2130 3 II 59

... 21 40 ... 12 a
82255 8 1324

..... 2345 ... 1414
90040: .. 15 9

"'\



/'
/

TABLE LXXII.-Oontinued.. .

~
Nl
.C

-
_"'uroral Data. Magnetic Data.

.

Time of .
Times of TurnIng }loints. Rnnv:eiu Ch:u'actcrirties of Uagnetic Cnr\'"Cs•

Oceu":rncf>. . Hour.
Colour. Type. Alt. - Dir.

f' Green- I I H·I D.IH.I v. I
\ ILocoJ. wieh.

D. V. D. H. v.

d!hl mlulhlm I I I 0 I .., dl hi m I m I m, y Iyl ..y I 'l

,...
:;:
o
Z
t"1
>-3­o
t::;;­U1
>-3

~
ttl

~
or
o

~
t"1
t"1

on.

;/_r~-'

June. l!ll~ ,
lJI03 00 10 17 20 ... C.S: ... ... 1017 30 E. 42+ ... 120 42 74 B?y W:E.... ... ... Irregul~r ... ... I~r0gu la:r.
.. 04 lO ... 18 30 ... . A. 00 ... : .. 18 6W. 20+ 57+ 117 44 Ill( B~y W.E.- ... ..... .. , Irregular ... ... .. . Bay +-.
... 05 55 ... 20 24 ... A. 00 ... ... 20 3K 58- ... 4. 46 lOi lrrcgu\r:.r ... . ... ... Irregula~ '" ... ... Irregula.r•
... 21 30 1111 59 ... A.S. ... N.B. 1111 17W. . 35- 35- "52 26 48 B~y E.W.... ... ... Irregular '" ... ... Irregular.
... 21 48 ... 12 17 ... A. ... E.N.E. 00. 12 OE. ... ... 54 51 45 Bay E.W. 00' .. , ... Irregular ... ... ... Irregular.

'" . 22 44 .:. 13 13 .00 A. 15 N.N.E. ... 13 .5 E. ... .40+ 24 24 54 Bay E.W.... ... • 00 Irregular ... ... ... Irrcguln.f.
1202

1
00 • 00 16 29 ... C.A. 90 ... ... 16 38 E. ... ... 28 !l 20 Irregubr ... ... .... Irregular ... ... ... Irregular.

... 06,33 ... 21 2 ... A.S.C. ,30 N.E. ... 21 3W ... ... l!l 26 27 Irregu1r.r ... ... ... Oseilla.tious· (small) ... Oseilla.tions (small).

... 20 15 1210 44 ... A.S. 12 ' N.E. 1210 40 E- .48+ 48+ 42 26 50 Bay E.W.... .... ... Doublc'bay + - ... '00 Double bay + -.

... 21 05 00. II 34 ... A.C. lO 'N. ... II 53 E. . '0' ... 33 14 .40 Irr,egular . ... ... Irregular ... ... ... Irregular.

... 21 32'5 ... 12 1'5 .. , ... '" E.N.E. ... 12 12W. 15--0- 19+ 43 63 47 Large osc:lln.tion ... Large oscillation ... , .. Bay + :-. large o3ciU

... 23 15 1344 ... A. , 5 N.N.E. ... 13 ... 58+ ... 23 26 27 Irregula.r ... ... ... Oscillations (small) ... ... Irregular.

.c.24 00 ... 14 29 ... B. ' 10 N. ... 14 IE. ... ~+ 36 16 30 Irregu1?r ... ." ... Oscillations (small) ... Irregular. --,

13 O<l 36 ... 19 5 B.A.
.

90 I ... 10 40 E. 20 17 40 Irregular
.

... Irregular Irregular.... ... ... ... ... ... '" ... ...
... 05 37 ... 20 6 ... B. 90 ... ... 20 .... ... ... 10 15 17 Irregular ... ... ... Irregular ... ... ... Iqegular.
1405 33, 1320 2 ... C.P. QO .... 1320 iOE. 40+ 36+ 19 28 31 Undulations ... ... Double bay + - ... ... 'Double bay + -.
17 01 10 16 15 30 ... B. 4 N. 16 15 ... 10+ 10+ 15 9 IJ Irregular ... ... ... Bay +- ... ... ... B"y +~.
... 01 45 ... 16 14 ... C.. 10 N. ... 16 30 E. ... ... 15 '7 Ii Irreguhr ... ... Irregular ~'.. ... . ... Irregular.

. ... 03 53 , ... 18 22 ... A.S., 30 N.}J. ... 18 40W. ... 40- 20 8 '14 Irrcg~ID.r ... ... ... Irregular ... ... ... Irregular.
... 00 15 ... 20 44 A. 75 N.E. ... 20 42\V. .35- 29- 35 13 3[ Double ,Bay W. E. ... Bay- + , ... ... ... ,Bay- + •
... 00 40 ... 21 0 ... B.A. 90 ... ...21 ... 15- 20+ 25 24 2l Double Bay W.E. ... Bay - +. undulatious ... Irregular.
... 07 46 ... 22 15 ... C.S. 70 N.W. ... 22 ... 35+ ... 38 18 2E Irregular .. , ... ... Irregular '" ... ... Irr~gular .

/'
1021 35 JO 12 4 ... A. 12 N.R 19 12 ... ... ... 8 6 7 Trifling o3cillations ... 'Trilling oscillations ... ... TriHiug o3cilla~ns:

21 0600 2020 20 ... C. '00 ... 2020 8E. 13+ 13+ 14 18 I, Undulations ... ... Undulations '" ... Undula.tions~/'

23 04 to 22 10 0 '" C. 90 ... 2210 12 E. ... 18+ 12 6 I, Short bay E.W. ... ... Small" o3cillations ... ... Short bay+ -.
30 20 52 ' 30 II 21 r. .A. ... ... 30 II 28 E. ... 30+ 55 24 6. Bay E.W. ... ... ... Irregular, oscillations ... 'Bay·:;-.
... 22 03 '" 1232 ... A. 9 N. ... 12 ... ... 17+ .J4 24 2E Irn'gular .... ... ... Undwations ... ... ... Undulatio·ns.

.
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/

1

/
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~
y
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TABLE' LXXn.....:.Con!inued.·
i

Characwristi~g.of,Magnetic Curves.

Auroral Data.

:TiI!les of Turning PoInts.

.j'
Uange in:

Hour."J

I
. :1
't ,,'
TI~·I

:Magnetic Data.

~q
17> ...,. ,

~
t":
.~

17>......'
~,

.~z.;;:
t:d"
Q
>-3'.......
Q

tot
M'V.
tz:It;:t.
......
~.':

S
Z

:B~y:- +.
Bay +-.
Irregular.
Small oscillatiollB..
Bay +-.
Small oscillations. ,

. Tracc of.bay. +-...
Bay +-,
Rather quiet.,

... ,. Rather quiet.

... ,Irregular..,.
. Rather quiet.·

'''1'

t·· •

....
1O.j,1~ : ...

:.""

.' ...

.':.

:42,w:1>42:-1~ 4~­
'14 W. .... 22+
38 E.

.... rl2

.c. 18

.:: 19

... 20
910

'" 12.
1012,'17 E.
.:.13 .,i2. E.

... '''.: 20 ... ': .N., 12 8 .c .

N. ..: 10 '. , .
N.. ...15·

... 20

N.E.

N.
N.

N.N.E.,

···i,

r.

e.

.'.,.

.. ~, .

, C" 1'30
'S.C., '90.

.. C.A. 9
, ... iC.B.

" , .C.A. , 10
u.l. C.S. 35

'I p. I C. ...
... ... .".-
,.g..~ C: 40
D. ·C. .",
,.g.. C. 7

1,;'. C. 90

C: 45

A.. 90
A. "90
A. 90
A. 10

I
C. 12
A. 8
A...
C. .90.
~.:.. 15,
A. 10,
A..: .20 .. ·
~;i' 90

••. ,211:321~' .1121 .•1

7 ol ~ ..:1.858'
." Q4 3\i :.; 19 5
..; 0600 ... 2029
919359104

'" ~I 45 ... 12 l.4
10 ~2 0.0 10 12 ~
". g~ 47.. :: 1316".
110620 ... 2049
12180012829
~ .. 20 17 ;:, Hi 46 'I'
130105 :.. 1534 el;
... 06 00 :.. 2029 .

'" 'ilK' \(1.:
~/,
~'

~'
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TABLE LXXIL~Continued.

I. . ....
, ; , '.Auroral Data.. .. ' , , Magnetic Data., , f .

Time of Rnnge in .
9ccurrence. Times'of Turning Points', Hour. Characteristics of M3~netic Curves.

Colour. Type. Alt. Dir."

D·IH.! y:L I I Grecn-
I D. I H. I y. D. .1 H. I Y.oca.. wich.

a\,~lmj dlhI~I I I I ~Ihl. m I:m I y'lyL I I ..• m

3 13 . ... 2(}-... 28 30 52 Oscillatory change to wcst:.. Irregular ...
.., 20 31 W. 50 + 48 + 22 36 29 Irregular ... Irregular . ..
6 6... 40+ 40+ IS6 il8 70 Bay E.W.·... Bay - + after rise

... 7 12 R 20:- 1- 211 104 69 Bay E.W. Bay.- + aft~r rise

... 8... ... ... 30 91 21 Irregular . .. Nearly'steady rise .

... 9 54 E. 54+ 54+ '71 '17 32 Bay E.W. Irregular .

... 10 33 W. 59- 59- 47 36 31 Bay E. W. Irregular .

... II 0 R 48~ 48- 21 32 3S Bay E.W. Bay + -... .

... 12 45 W.... ... 45 40 20 Bay E.W. Rise, sinall oscillations

... 13 .8 E.... 27'+ 39 43 52 Oscillatory change to west '" . Irregular .

... 15 0 W.... 15- 20 28 45 Irregular ... ... Irregular .
9 19 55 E.... 5(}- 31 20 17 Oscillatory change to cast IITegular .

10 12 59 E.... 27- 14 11 I:J Small oscillations . .. Small oscillations .
11 -n ... 15~ 15- 8 '17 20 Small oscillations ... Sm{\U oscillatioIL'J .

O} 7} 8} ..:. 14
53

. E. 42 . -I 42 + 10 15 16 Two bays, each KW. ... Two bays each + -

12 11 55 W.... ... r f; 4 Small 03ci!lat,ions .... .. Rather quiet ...

July 1912.
U'1757 14 S 2"
... 2235, .. 13 4
150415.:. 1844
•.. 0645 ... 21 14
... IS 0015 829
180600 17 20 29
20 00 39 19 15 8
... 22 15 20 12 44
21 0600 ... 2029

Aug., 1912.
,32250 3 13 19
40605:.. 2034
61630 '6 659

... 1760.'.. 729
,.. 1736.... 8 5
..: 19 26... 9 55
... l(i36 105

.... 2100 1129
.:. 21 32 12 1
... 22 56 :.. 1325
70122 ... 1551

100520 91949
... 22 30 10 12 59
P 19 30 II 9 .59

... 2350 ... 14 19

12121 00 12 II 29

y.p.g.

....

C.
B.S.

B
C.
A.
C.

C.P.
A.S:
C.A.

C.S.
C.
C.
C.
A.
A.
A.
B.
C.
C.
C.
C.

C.A.
B.

C.

A.

80

90
5

30
40
30
90

40
90

4

3
8

6
12
8

15

flO
15

5

5

N.E.
N.E.
N.W.

N.E.
N.N.R
N.R
N.

N.

RN.E.

E.
N.E.

N.E.
N.N.E.
N.E.
N.

. N.E.

N.

N;

14 8
... 13"
... IS
... 21"
15 8
1720
19 15

1

2012
...20

3 E.

45 E.
26W.
26 R

15 E.

5­
50-

33+
; ..

5 7 ". RatilCr quiet ',"
14 9 ... Undulations .
7 S... Rather quiet .

13 20 ... Undulations
14 22 II Bay E. W.
26 20 25 Irregular
14 II 12 Irregular
32 19 29 Oscillatory change to cast
9 7 HI Irregula~

Rather quiet
Small undulations
Rath?r quiet.
Undulations
Bay- +
Irrcg~lar

Small oscillations
Irregular
Small oscillations

No t~··a:c~~

No "trace.
No trace.
No trace.
Bay- +.
Irrcgulat:.
Irregular.
Irregular rise.
Small oscillations.

... Oscillatory fall.

... Irregular.

... Bay -" + .after risco

... Bay -.+ after rise.

... Fairly regular :risco

.. , Bay +~ after fall.

... Bay + - after fall.

.. , Bay +-.

... Irregular, oscillations.

... Bay +-.

... Irregular.

... Irregular.

... Small o3cillations.

... Small oscillations.

... r Two bays each + -.
• •• 1 Rather quic·J.

ls:
>­
(;:I

~
>-3.....
a
t:::l.....
w.

~.
b:l

~
~
I
6
::Il
~
t:=l
t:=l

L~ -' ~ .~
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TABLE LXXII.-Continued~

Auroral Data. :Magnetic Data...
Time of ,

Times of Turning Points. .Rnnge in Characteristics of ~nctieCurves.Occurrence~ Honr.

1~cnl.l Gr~~n-
Colour. Type. Alt. Dir.

I '1 H·'I n.1 H·I v. I ID. V. . ' D. H. V•wlch.
.

dlhlmldhl]m I I I 0 I dlhl m I m' I m ylyly I I

w
~.
W

g
>'3
~ .
~
;.>
m

~

~
5d
o
>'3......
o
t.orJ
i>1
~
t:l......
>'3......

*

20 45 4 11 14 ... C.S. 30 N. 411 20 E. 33-· 20+ 71 20 41 BayE.W. ... ... Irregular ... ... '" Ray + - •
21 50 ... 12 19 ... C. 5 N. ... 12 ... 42+ .. . 35 30 24 Irregular ... ... ... Irregular '" ... ... IrrcglJlar.
20 26 12 10 55 r. A.S. '5 N.. 12 10 50 E. 50+ 58+ 87 47 74 Bay I~.W. ... ... ... Bay +- ... .0 .. ... Bay -i--
20 37 ... 11 6 ... A. ... ... ... II ... ... ... 54 31 59 Bay le.l": ... ... ... Bay +- ... '" ... Bay +-.
21 00 13 II 29 ... A. 2·5 N. 18 II 18 E. ... 2(,+ 17 8 9 Shallow bay RW. ... ... Nearly le\'el ... ... ' . .-.. Shallow bay -+- - •
22 86 ... 13 5 ... A. 5 N. ... 18 27 E. 18+ 18+ 19 25 24 Bay R\V. ... ... ... Bay +- ... '" ... Bay +-.
01 00 ... 15 29 ... A. 5 N. '" 15 ·34\V. ... .. . 10 7 7 Irreg~~lar' , ·o.~ ... ... Irregul~r .. , '" ... IrreguJar.
24 00 1414 29 ... A. 4 N.N.E. 14 14 40 E. 42+ 42+ 9 9 15 BayE.W. ... ... ... Small undula.tion ... ... Small undulation.
08 20 17 49 ... A. 90 ... ... 17 ... ... .. . 8 6 5 Rather quiet ... ... '" Rather quiet ... '" Rat·her quiet•
2100 1611 29 ... A. 5 N. 16 ]] 2 J<;. ,2+ 2+ 17 34 37 Double bay E.W. ... .:. Bay +.- ... . ... ... Bay.+-•
08 04 ... 17 33 ... C.A. 90 ... 17 3~W . ... ... 12 11 10 Irregular ... •••• 1 ... Irregular-· ... ... ... Irrcgular~ -
04 15 ... 18·44 ... C. 90 ... ... 18 ... ... ... 7 5 7 Irregular ... ... Small oscillations ... ... Small 030illatiOD3•

2125 18 II 54'5 r.p.g. C. 90 18 ]] 40 R f41l+ } 55+ 117 269 226 Bay RW., oscillations Oscillations '0' ... ... Ba.y + -, o.3cillations....
58-

2145 ... 12 14 '" C. 30 N. ... 12 ... ... ... 62 95 118 Bay E.'V:, oscillations ... Oacillations '" . ... ... Bay + -, o3cilla.tions.
0128 19 15 67 ... C. 9 N. 19 15 ... r ... ... '17 30 34 Undulations ... ... ... .Undulations ... ... Irregular.
0150 ... 16 19 ... C. 12 N.W. ... 16 42W. 48+ ... 29 20 45 Undulations ... ... ... Undulations ... ... Undulations•
2350 2014 19 ... C.. 14 N. 2014 15W. 2.0+ 28+ 26 80 37 Irregular ... ... Bay +- ... ... Bay +-•

... ... ... ... ... ... ... 24 9 52 R ... 54+ 97 50 73 Double bay RW' ... ... Irregular rise ... ... Irrogular.
2003 2410 32 ... A. 8 N. ... 10 7 ~. .... . .... 120 71 37 Double ~ay.E.W. ... . ... Irregular i'ise ... ... Irregular. .'.

Sept., 1912.
4

2t

20

14

13

Aug., 1912:'
... 22 GO ... 13 19 ... A. 4 N.N.R ... 13 40·R ... ... 7 4 5 Small oscillations . ... ... Ra.the.r quiet ... .;. Ra.thor quiet..
... 24 00 ... 14 29 .... A. 0 N.E. . .. 14 ... ... ... 3 3· o Ra~hcr quiet ... ... ... R~ther quiet' ... ... Small und':llations.
1305 25 ... 1954 .... C. GO ... .. : 19 ... ~:'5- ... 20 17 11 Oscillatory change to east '" Undulations '" ... Undulations.
... 05 40 ... 20 9 ... C. 90 ... ... 20 1 E. 50+ ... 20 19 13 Irregu,lar ... ... ... Irregular ... '" ... Undulation3.
1018 00 16 .8 29 ... C. 10 E. 16 8 31 W. ... ... 19 8 13 Irreg~lar '" ... ... Rather quiet ... ... Undulations,
... 22 25 .. : 12 54' .. , C.S. 10 N. ... 12 45 E. 41+ 41+ 37 16 37 BayE.W. ... ... . ... Bay + -' '" .. . Bay +-.
... 22 35 ... 13 4 ... A. 10 N. ... 13 ... ... 32 13 40 BayE.W. ... ... Bay +- ... '" ... Bay -i--.
2120 2021 10 .49 v.p. A. 5 N.N.R 21 10 ... ' 56+ 56+ 63 15 45 Bay R W. ... ... ... Irregular. ... ... ... Irregular.
... ... ... ... ... '" ... ... ... ... ... 11 2 E . ... ... 5t 19 19 BayE.W. ... ... ... Irregular '" ... ... Irregular.

12

15
16
17

18

...
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-=-:i ')t;! - , ' :. l'tIaglle'UcDa'ta.
". ~ 1

.~ J<,~ I ..u' J

\~'011
co...'t-:) .
'..'~

:::t::::.,,>
·CO
<'g;J
'8.....
o

:t:i.....
',' U1

1:"3
.0
~!;d.
'.b:f.>
.. Z
o

't<o:l
I

:0
:~
'.!;d
"t<o:l
~~

~ ••• t: : •

,--~ .;!.' .

.. ;,.;.-

Irregular.
Irrcgular..
Irregular.
Rat~er quiet.
Bay +. - oscilla.tions.
Bay + -:- oscillations•

. .. ,Bay+--.
Bay +~.
Bay +_.

",1, Bay +-.
Bay +-.
Bay+_.
Irregular. '

.... 1, ~rrogular.

....

.-.. I·Bay+.-
Irregular .... .. ..

•·.. 1 'Irregular "... .
Rathcr quiet .
Bay +'-0 oscillations

. Bay +- oscillations

.'··'rfrrcguIar:

'I Bay..+.-:­
'!lay +-

. Bay, +.-.
':""'!lay,+-
.'..,Bay+ - .
.'.. ']=!ay, +.-:- .

,Irregular

...-

... : I, ~41' ~21 101 Bay,E.W'.,'

,50 -'-,',I" 50 +, ill "2,0 ,2f Irrcgula~
4!+ ':42+ :e3( .50 '57 Bay.E:W,
53+ ... ;. ·36:40:57 ;BayE;W.

,10 4-90 '.34 "73 Bay E.W.
54+1 .54+ 83113 r70 BayE:W,

73 '73 133 BaiK'''.
"2813 24 Irrcguia~.

50+1 ... '.1'17 .:.10 ~O :Bay.E.W.·
45- .30-'- i 90 ' 54 . 57 Irregular.
50+50+ •.25,12 16 Irreguiar

·:8 . :6 .'S Rather. quiet ...
47 +1'58+1,59, 60120 BayE.W...o3cillations·

',60 "27 71 Bay E.W,· oscillations

~ ,.) >:TABLEI:EXXn."Goniinued.'
- ~~T ,I.' \ . -

••• , r

2E,
48W.. ;

I

,3171~48'E.
.9 19 • 10.'«­
14 II·38W.
lti ~? .
16 12/ ... t

... 13 O.E.

!
I 70 I.' N.W.- 1151W 25, E·I 0"1c.

~ ~. .I • c. .00
C. 6· N.N.W.
C. 10 N.

A.S. 6 N;E.·
C.S. 40 E.N.E..

I,...

h·i
Auroral Data~

---
" ;'Iimc.of
lOccurrence. I .,. I

Type. I ' Alt.----,-., Colour.
L I 1"·Gfren-.. oca. ,,:.wich;_

~:I q~I~1 hl~1'

O"t..,\~1012.
10 232610 1355

1

...
1

c. I 2
14 2050H II 19 ,.,t.' A. 14

2229 ... ~2 58 ... S.
... ... ... ...

~I·r.g ..

I
15 22 15 15 12 C.

I
.18

,.. .., ... ...
17 21 45 17 ·12 14 ,r.· A. 20

lIIar.;"1913.
16102j30P 51 IGI501

April,. 1913:
403 30 .'3 17 5(1

1005 00 0 10 29
14 21 06 14 II 35
15 23 15 15 13 44
16222516 1254

May, 10'13.
. 520 15'5 10 441' '.

9 21 50,0 12 10
... 2304 ... 1333
29 234129 14 10
3021 5030 12 10
... 2247 ... 1316
31 060(, ..: 2029

r. I A. 6 ··.·N. '510 "15'E: '-'17~ '20+ ;'58 ,25 .25
C. 50· , N.E., 9 12 6·E. ... :.25+ :,26 '2.9 ,..44

'"
, ' C. . 45 N.N.E. , .. 13 ·54W. . 54-'- ,58+ ' .41 ;48 .63

RC. 90 ... 29 i4 ··18W. '40~ "27+ .:69 ,92 '55
'·d. ... :N.E. 3012 ·19'E. '15+ ': 21.'+ 41 . 23 "43

'"
, 'R 14 N.N.E. ... 13 ... ... ... 10 6 81

C. 90 ... .. : 20 ... ... .... 18 . 24116

"

Bay:E.W.
BayE.W.
Irregular

,Bay W.E., oscillations
Bay:E,W: .
Irregular .

'Uildulations .

Irrcgular
Irregular
'Bay~ +:
. Bay.-· +, oscillations
Bay +;- ...
Rather'quiet

. ... ,"Undul~tions

Double bay +'-.
Bay + -:. '
Bay +-.
Bay +' -, oscillations.

.Bay +-.
Irregular.
-Undulri.tion~•

~ .....,
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':.'TIABLEU:.iX!XII.-+:Continued.

'Auroral Data." , . : <fl~:lgnetic-D3ta•.

.:;
itl)
,~

:~,>
'I:"'.>
U2., ......

,?­
;z
'?­;z
.>-'J
'?­
.~

:0
,>-'J.......
.0
'l?;j

~
l?;j
o
::;
......
o:z

.C>:l
l-:l
.~;

Bay + -, oscillations.

Bay +-.
Bay +'-c.
Smallu~duiations.

'Small oscillations.
Undulations.
Undulations.
Irregular.
Irr~gular.

Irregul~r falL

Irregular fall.
Irreguhir.

, , • .!JlldAatio~.

"'.' \" Irregular.
Bay- +.

'Bay:-+.
Undulations.
Irregular.
Hather.quiet.
Irregular.
Bay +-.
'Irregular..
Irr~gular.

Irregula~.

Irregular, fall 'lj;

Bay +-•
.:"

Characteristics'of Magnetic Ctirves. ,.

.'~'I ~.regular fa,ll"
. '~'. Irregular ...

Undulations

·...... '221.• 23\~231' Irregular .
20 12· 15 Irregular..
46. 20 ~23 . BaY.W.E.

.32-'-1.2,0 20 ·.IS . Irregular ... ,.... ~.Irrcgular

29 .18 .10 BayE'w. " .. ,,:" ·'Bay.-·+
,2--'.1,21 . 18 24 ·B!'y.E,W. •.... :Bay·- :I-

12 ' '17 :16 Undulations ...
:,

:Undulations...
19 23 22 Undulations ... ... 3r~gul':r

3~115 .1~ II B~y.E.W..... · ,
... ,·.Irr~g~!ar

50+ :7 '15 21 Small oscillations ,'" Irregular
14+ 2'1 BaY.E.W. ... "II 16 ... .. : "Irregular

.10 I'] 10 .Irregnlar .",'" ... .i: Irregular
'.21 Hi 14 "Irregular .... .~.. ., ;.~

Irregular"" ;.•
18 10 Iv Irregular ..... .... ,,; . . 'IrrcO'uia'r

~~:I ~~
10

.0

22 Irregular . ... .... ., .. Irregular
22 27 Bay.KW. .... .... ,,' . Bay+·-

1

35t4!) 94 III Bay KW:, oseillations Oscillatic)lis ."

~'V. ~

IOII?l 22 Irt'<!gular ,'" ..... ...•. J'Small b,ay + --:-
.36+ IS 15 37 B~y.E.W. ... ... ... IIT~gular .... ..
25- ~ 5 6 Rather qulet .

, "Ratherquiet .,'"
"

. 55+ 7 10 12 Irregular ... ... .. , Small oscillations
'.30+ 20 12 17 BayE.W. ... · ,

... Irregular

54t 40 24 28 Undulations .. ; ... .. . Undulations ... ...
30 '2S 21 BayE.W. ... ... ,Bay- + ... .....

j

~57.+ :.23 ,27 24 Undulations .. . Irr~gular

; 55...\ .. If' ,13 26 Undulations ... ... ... Irregular risC

50+
12+

"
3+.

32...,.
•.. i
.z-:-

. 30+,
52·+-'
24-'­

.40...,.

,.33-

,30+

{~~t

i. ""'D 'I. -H II! c-.' .•..
l-. , "

'rTiinC5;of:Turning Points. t, _I F:Range inj

.' ,D··T.... I.H::,.r,·VV ••.··1 .. ·D; •.;;.. ' 'H I~ .~...' '··-V.

I I I.. \ . "I I
.m ~>.y 'y y r, .~~! :-, f 'I' II ·1..d h "m i ·m;·

Dir.

Tlme.of I . I , I
Ooo~rence. I I
"1 I' Colour. Type. .Alt.Local ;Gr~(';n~. .

• - 'WIch. ~ . "

-d,1 hIml d,1 hi inl I ·1 0 I-.
. J'une,:1913.

,210110011\15\29\ . .... I C:R
1

45 ]'N;N.W. ..115j'30W.
18.14 2 843 •... B. ,5 .N.. ,2 8.55,E.

.:.9
..•.. 22 25 ... 1254 ... A. 5 N. ... 12
. 4 00 50 315 19 ... B. 15 N. ",315 . lOW,.
. 5 19 3S 510 7 .... C. 35 N.N.E.. 510 12·E.

_... 23 20 ... 13 49 ... ' B.S. 15 N.N.W. ... 13 .40W.
010 43 o 7 12 ... B. ·25 N•. o 7 II E:

19 30 .... 9 59 ... A. 'S' N.E. ... 9 4sW·.... 20 24 ... 10 53 . ;00 ,A. 12 ·N. .:. io ,.3O'F;:
... 21 00 ... II 29 ... A. .12 '. ·N. .:.1'1 lOW•
.... 22 42 ... 13 II' ... S. 45 N. ... l3
II 22 54 II 13 23 r. C. ... N. 1'1 l31.38. E.

.19 23 04 19 13 33 '" C. 90 ... 19 13 {~\;:
·20 00 33 .. , 15 2 r. A.· 12 N.N.W. ... 15
:23 2213 23 1242 ... A. 35 N. 23 12
,25 2135 25 124 ... B. 5· .N.N.E. 2512
... 2400 ... 14 29 ... A. 45 N.N.E. .:. 14
20 03 50 29 IS 19 ... C. >30 N.E. 29 18[35 E.... 00 30 ... 20 59 .... C. <90 20 59 K

0 •• If: 14 30 9 43 '" B.S. 10 N.E... 30 .9 ·15·E.
... 2C' ,( LI W ... .B. '30, N.N.B. ... II
.0.2:2 Ol ... l~ :W ... B.S. 35 N.'.L .. l2

"fll~frrl .. ,

I

•B.
l2°:1 N.E. rr•.'.0510 .. ,~O39 ·C. 90 ... ... LD 15 E....

90 ..... "; .. 211, 29 W..... Oi 12 ... 21 41 ... C.

h



TABLE LXXII.-Oontinued.

Auroral Data. MAgnetic Data•. -

Time of '- Ti~cs of Turning Points.
Range in Characteristics Qf lIngnctic C'uves.

. Occurrence Hour.

Colour. Trpe. Alt. Dir.

I D.IH.! v. I• 'I..oCIl1. ·IGr~rIl'.' D. I H. I v. D. ,H. I V.
wJeh.

nlhlmlnll~U I I 0 I dlhl m I m I m ylyly I ,-

CoO
l>:l
.~

r:::
;:..

~
~
t::;

~
c::::
~
t:C

~r
~

~
t:;::I

July"1913.

... ... -..... -..... ... ... ... ... 3 9 57 E. 52+ 57+ 55 15 23 Bay E.W. ... ... ... Mainly - + ... ... ,Bay +-.

3 19 39 3 10 8 ... C. 2 N.N.E. ... 10 ... 6- 10- 43 29 25 Bay E.W. ... ... Mainly- + '" ... Bay +-.

... 22 37 ... 13 6 ... B.S. 35 N. ... 13 24W. ... ... II 5 6 Irregular ... '"
.... Rather quiet ... ." Rather quiet. 4

... 23 40 ... 14 9 ... B. 15 E.N.E. ... 14 54 Eo ... ... 7 6 6 Rather quiet ... ... ... Rather quiet ... ... Rather quiet.

423 004 is 29 ... B. 25 N: 413 ... 38+ 38+ 5 8 0 Rat,llCr quiet ., .. ... ... Shallow bay + - '" ... Shallow bay + -.

... 24 00 ... 1429 ... B. 12 N.N.W. ... 14 ... . 20+ 20+ 5 8 7 Rather quiet .. , ' '" ... Shallow bay + - ... ... Shallow bay + -.
616 35 6 7 4 ... C. 30 N.E. 6 7 ... '" ... 4 4 5 Rather qiliet "', ... Rather quiet '" ... Rathor quiet. .-

... 22 56 ... 1325 ... C. >70 S.S.W. ... 13 ... ... '" 4 2 6 Rather quiet ... ... ... Quiet ... ... ... Rather quiet.

722 09 7 12 38 ... B.S. 10 N.E. 7 12 43 E. ... 57+ 25 5 1.6 BayE. W. .... ... ... Irregular ... ... ... 'Bay +-.

:.. 23 12 ... 1341 C. 35 N. ... 13 55W. {37+ 58+ 26 47 '56 Irregular, oscillations .~ . Mainly + - + Bay + --'•r. 55-
... ."

805 00 ... 1920 '" A. 00 ... ... 19 30W. 50+ ... 13 I6 24 Irroguhir ... ... ... Undulations ... ." Irrogular. ,

... 07 00.:. 21 29 ... A. 00 ... :.. 21 27W. 18+ 18+ 15 13 II Irregular ... '"
•.. Undulations . ... ... Undulations.

... 22 32 8 13 I ... C. 25 N.]~. 3 13 4 E. 15+ , 23+ 18 12 I6 Bay E.W. ... ... ... Bay +- ... '" ... Bay +-.
1022 1510 1244 ... B. 30 N. 10 12 40 E. ... .. . 27 13 ... Irregular ... ... .. . Irregular ... ... ... Trace too faint.

... 22 53 ... 1322 r. B. ' 35 N.N.E. :.. 13 '" ... '" 15 15 ... Irregular to wost ... ... Irrog\!lar" rise ... ... Trace too faint.

lIOO 20 ... 1449 ... C. 15 N. ... 14 ... 55+ 50+ 15 17 ... Irregular.. . ; .. ... ... Irregular ris? ... ... Trace t90 faint.

... 01 04 ... 1533 ... B. 15 N. ... 15 ... . .... "" 18 8 ... Irregular. to west ... .. . Irregular ... .... ... Trace too faint.:

... 02 03 ... 1632 ... C. 20 N.N.1V. ... 16 42W. ... ... 14 II ... Irregular ... ... ... Irregular ... ... Trace too faint.

22 23 2222 13 ~J ... B. 30 N.N.E. 22 13 ... ... '" 13 24 31 Irregular ... ... .. . Irregular rise ... ... Irregular.

23 00 35 ... 15 4 ... B. ,20 N. ... 15 ... 0+ 24+ 10 20 26 Irregula.r ... ... ... Irregular fall .... ... Irregular.

26 04 00 25 1829 ... C. 00 ... 25 18 29 E. 20+ 26+ 42 33 42 BayE.W. ... ... ... Bay +- '" ... ... Bay + -.,

... 21 06 26 II 3.5 ... A. 12 N. 26 II , .. ... .. . 0 4 5 Undulations '" ... ... Rather quiet ... ... Rather qniet.

... 22 07 ... 1236 ... il.. ... N. ... 12 32 E. ... 35+ 12 5 7 Bay E. W. ... ... ... Irregular .... ... ... Short bay + -.

27 00 43 ... 15 12 ... C.B.P. 15 ... ... 15 ... ... ... - ,7 4 4 Rather quiet' ... ... ... . Rather quiet ... ... Rather quiet.

... 01 38 ... 16 7 ... B.S. 6 N.E. . .. 16 42W. ... 35+ 21 5 ,8 :Bay W.E. ... , ... ... Irregular ... ... Irregular.

... 03 00 ... 17 20 ... C. ... N.W. ... 17 .'7W. 12+ .35+ 31 13 24 BayW.E. ... ... ... . Irregular' '" ... ... Bay' + -,
.... 05 00 ... 10 29 ... C. 00 ... ... I9 I8W. ... 15+ 14 18 22 Irregular ... ... .. . Irregular ... ... ... Irregula·r. .;

... 06 00 ... 20 29 . '" C. 00 ... ... 20 ... 35+ ... II 10 12 Irregular' ... ... ... Irregular' ... ... ... Undulation&.

... 17 18 27 747 ... . A. 15 N.N.E. 27 7 ... ... ... 7 13 6 Irregular' .... ... ... Irregnlar fall '" ... Irregnlar.

,,'

'--:6 ,.,' .. ,....,



I 0300 • 17 29 ... C. 10 N. • 17 3 W. 15+ lG'I- . 21 16 20 Bay W.E. ... ... ... Bay +- ... ... .. . Bay +-.
... 03 46 • 1815 ... C. 30 N:E. • 18 57W. ... ... 14 5 13 Irregular ... ... ... Irregular ... ... ... Irregular.
... 05 30 • 19 59 ... C. 90 ... • 19 35 E. '" ... 12 8 10 Irregular ... ... ... Irregular ... ... ... .Irregular.

30 • 2059 C• 90 ',20 10
1

16 } 16 1 Doublo bay + -' ...... 06 ... ... 40. E. 48 + 48) + 19 16 15 'Double-,bay E.W. ... ... .. . Double bay + -.
G 23 21 5 1350 ... C. 5 N.R 5 13 '" ... ... 15 5 ... Irregular ... ... ... Rather quiot ... ... No trace.
600 15 5 i444 ... A. 20 N. 514 ... '" ... 7 4 ... Irregular ... ... ... Rather quiet ... .. . No trace.

... 18 30 6 859 ... B.P. 10 N.B. 6 8 31 W. 40+ ... 15 21 20 Irregular ... ... ... Bay +- ... ... ... Irregular.

... 20 00'.:: 1029 ... A. - 12 N.N.W. ... 10 ... ... . ... _13 .6 5 Irregular ... ... .... Irregular .. . ... .. . Rather quiet.

'" 21 36 ... 12 5 '" A. 12 . N.N.W. ... 12 ... ... ... 7 4 3 Irregular '" ... ... Rather quiet ... ... Rather qUiet.
804 00 7 1829 ... C. DO ... 7 18 '" ... ... 4 4 5 Rather quiot '" ... Rather quiet ... ... Rather quiet.

B. 10 N.N.E. ... 8 '" 50- ... 6 9 15 UudulatiOllB ... . ... ... Irrogular ... ... .. . Irregular.
A. 15 N. ... 9 lOW. ... ... 7 9 10 Irregular ... ... .. . Undulations ... ... Undulations.

C.S. .. , ... . .. 10 20 R ... 25- 12 5 r, Irrogular ... ... Irregular ... ... ... Irregular.
A. ... N. ... II '" ... ... 6 4 5 Irregular ... '" ... Irregular ... ... ... Irregular.
A. 7 N. ... 12 '" '" ... 10 8 7 Irregular to west ... ... Irregular '" ... ... Irregular..
C. 90 ... 27 15 25W. 45- 45- 13 9 II U~dulations ... ... ... Ir~cgular ... ... .. . Irregular. .

A.S. 15 RN.R 28 II '" ... ... 13 2 3 Bay-RW. ... ... ... Rather quiet ... Bay +.-.
A. 12 RN.R ... 12 6 E. ... 8+ 10 4' 8 Bay E.W. ... . ... ... Uudulations '" ... Bay +-•
A. 15 N. ... 13 50 E. 42+ 42+ 10 9 12 BayRW: ... ... ... Bay + -..:... .... ... ... Bay +-.

e.G. 15 N. '" 15 ". 1+ ... 9 13 S Irregular .... ... .. . Undulations ... ... Irregular.
C. 45 N.N.E. ... 10 31 E. 33- ... 8 6 5 Irregular . ... ... ... Un~uiatiollB '" ... Rather quiet.
A. 3 N. ... 15 '" ... ... 8 7 9 Small short period oscillations Short,peri?d oscillations ... Short period o1cillatioIl3.
C. 90 ... ... 20 '" ... ... ·12 7 20 Irregular to west ... ... Irregular ... ... ... Irregular fall.

18 E.N.E: 3010 31 E. 37- ... 13 9 10 Bay E.W. ... ... ... Irregular ... ... ... Irregular.
A. I 12 N.N.W. :1I 9 '" ... '" 8 7 5 Irregular ... '" ... Ir~egular ... .. . ... Irregular.

Times of Turning: Points. Range m . Chn.racter~stic8 of Magnetic Curve:'!:Hour.
Trpe. I AIL I Die. I

I I ID. I H. Y. D·II!.lv. D. H. I
0 I Id Ihi m I m I m yly [y I

Ti"me of
Occurrence.

Local. I Green·
wich.

dlhlmldlhlrul
,July, '19'13.

... 1800 ... 829

... 18 32... 9 I
- ... 2000 1029
... 21 00 II 29
... 2230 1259
28 00 35 27 15 4
... 21 23 28 II 52
... 21 35 12 4
.,.23 18 1347
29 00 45 15 14
... 20 00 29 10 29
300036 15 5
... 0550 2019
... 20 03 30 10 32
31 19 20 31 9 49

Aog., 191:'1,

""

Auroral Data.

Colour.

TABLE LXXII.-Continued.

)Iagnetlc Data.

• J;uly 31st.
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>
!z:

~
>-'l

;;
o
>-'l......
o
t"l
~
;:g
t:I......
>-'l......
o
z

~
K>
'I.
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,TABLE. LXXIII.:.-Hourly Ranges on Occ~B~onB of Bright Aurora;

.

Ho;;; (G.M.T:,
.endtng at-

\ .

i;

h.
7
8
II

10
11
12

Y
1

'6
8

11
17
22

.y
186
65.
22

34
40
52

y
118
35
30

23
31
,62

y
70
29'

, 20

26
33
53

y y

.... I ...

...
26 (1) 18
21 (4) . 30

y

....

.. ;.:.

50 (I)
45 (4)

y

20
33

y

50 (1)
'59 (2)

71 (5)

15
18
25

73 (I)
55 (2)
74 (5)

y

.;

17,
20,
31

\

30 35
41 33
32. . 16

50 74 (7) 33
61 123 (5) 33
5ll 76 (4) 29

78 (7) 41
137 (5) 44
134 (4) 41

62 (2) 17
25 (1) 14
19 (2) 12

22
19
10'

.16
15
20

71 (2)
24 (I)
26 (2)

20 (2)
45 (1)
8 (2)

14
11
14

18 (2)

20 (I)
8 (2)

39
17
19'

133 (3)
16 (2)

74 (1)

28
12
14

81 (3)
8 (2)

42 (1)

.

42
,29

22

53
43'

41

3ll
33
36

17
6
7

35
33
16

16
17
18

.13
14
15

19
20'
21

.

9
12
19

34
27
25

22
20
21

36
28
26

26 (2)
12 (2)
24 (5)

14
16
22 '

87 (2) 1 23
28 (2) I 23
40 (5) 25

5 (1) ,17 7 (I)

22
23

6
2

51
78

31
47

. 39

59
25 (2)

18 (1) .
26
27

26 (2) ,

28 (I)

..
24
31

_.~-_"':--~--'---:-----7.,...--'--',--~--'----+---':--l---+--':--'-'--

T~taJ;, and, Mea;';'; 1912
and 1913 ... 227

T~1:6J8 and Mearis, 1912
'alone... ... . .. 1140

Trilais and Meiws~ 1913 :!
alOIlll... ••• .... 87

,
, ,

37

48

20

.

38 ' 43

52 56·

17 I: 21

54 26 77 I 33 42 17 46 22

I

,.'
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205

204

205

205

206

229

230

231

232

233

234
"

240

235

236

237

238

239,

239

239
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243

329
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